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NATURAL RESOURCES CONSERVATION SERVICE

CONSERVATION PRACTICE CONSTRUCTION SPECIFICATION

IRRIGATION DITCH LINING, SEMI-RIGID FORMED PLASTIC
CODE 428
1. SCOPE

The work shall consist of installing approved semi-rigid formed plastic liners including all preparation, earthfill, excavation; and furnishing and installing all necessary mechanical attachments, connectors, seals, anchors, and/or bonding to the alignment, grades, and dimensions as shown on the drawings or as staked in the field. 
2. MATERIALS 

All materials shall be constructed of high quality ingredients and shall be certified by the manufacturer to be suitable for its intended use. 

All materials shall be uniform throughout and shall be free from dirt, oil, foreign matter, holes, or other defects that can affect material serviceability. Material shall be packaged to prevent damage from rough handling during shipment and to facilitate placement at the job site. Each package delivered to the job site shall be marked with the manufacturer's name or symbol; the name of the material; and the quantity, thickness, weight, and physical properties of the material. 
Formed modular plastic liners shall equal or exceed the physical requirements listed in Table 1 at the end of this specification.   
Fittings and appurtenances fabricated from steel shall be coated with a coating suitable for burial such as coal tar, epoxy paint, or tape wrap.
Liner shall be manufactured from virgin material and shall be suitable for use in either exposed or buried conditions.

Liner material shall be delivered, handled, and stored in accordance with recommendations of the manufacturer. Material shall be protected from puncture, dirt, grease, excessive heat, exposure to ultraviolet radiation, and shall not be dropped or allowed to roll freely down skids.

3. CONSTRUCTION REQUIRMENTS
Site preparation. Site preparation (mobilization and demobilization, clearing and grubbing, structure removal, pollution control, and water for construction) shall be in accordance with Construction Specification 587.
Earthwork. Foundation work (diverting surface water, dewatering the construction site, dewatering borrow areas, and foundation preparation) and earthwork (common excavation and earthfill) shall be in accordance with Construction Specification 587.  Prior to compacting the subgrade, all visible roots, rocks, and unsuitable material shall be removed.

The area to be lined shall be compacted to provide a dry, firm unyielding subgrade.  All banks and fills within the area to be lined must be shaped to the slopes and elevations as shown in the construction drawings.
The supporting surface slopes and foundation to accept the liner shall be stable and free from deviations of more than 3 inches. Subgrade compaction must be sufficient to maintain a stable foundation for the liner for the expected life of the practice.
The foundation area shall be very smooth and free of foreign and organic material, rocks larger than ⅜ inch, any angular rocks, sharp objects, or any other projections that might damage the lining.  Coverage by equipment tracks or roller shall provide a smooth surface prior to liner installation.  Surface deformations shall not exceed 1 inch. The foundation area shall also be wide enough to permit the liner to be easily placed and joined and to allow backfill material to be uniformly placed and compacted under the haunches and along the sides of the liner.

If the design requires a soil sterilant, it shall be applied to the subgrade at the rate recommended by the manufacturer. 
Liner Placement. Installation shall be conducted in a safe manner and in such a way that erosion and air and water pollution are minimized.
Liner shall be installed in accordance with manufacturer’s recommendations.

Modules shall be connected together using connectors and seals/gaskets supplied by the manufacturer. An approved watertight flexible sealant, such as silicon, shall be applied to the female and male ends of the module joint prior to installation of the seal and securing of the joint. 
The liner shall be uniformly and continuously supported over its entire length on firm stable material. Blocking and/or mounding are prohibited when bringing liner to final grade. Where bells, fittings, or connections extend below grade, holes shall be excavated in the trench bottom to allow for unobstructed assembly of the joint and to permit the body of the liner to be in contact with the trench bottom throughout its entire length
Anchoring of modular liners shall be completed as recommended by the manufacturer. In the absence of manufacturer guidance, anchoring shall be completed as follows:

· Two anchor stakes (#6 rebar) 42 inches long shall be installed at each end of every module or jointed connection. Prior to anchoring, ensure liner is level and pulled tight. Once stretching is complete, install anchoring. Install stakes by drilling a ¾ inch hole in each corner (4 per module) and pounding the stake with a sledge hammer until end of stake is flush with module; then install connector saddle. If a connector saddle is not used, pre-bend rebar to form an “L” prior to installing. Anchors shall be installed vertically and in a manner to provide lateral support and prevent floating.

Hand or mechanical compaction methods shall be used to compact initial backfill. Backfill material shall be soil or sand, free of hard earth clods and stones greater that 1 1/2 inch. Backfill material shall be compacted in 4-6 inch lifts. Each lift shall be shoveled, spread evenly in uniform layers, and tamped between the liner and side of trench to provide satisfactory support. Care shall be taken to assure all voids are filled. Final grade of the backfill shall be natural ground or as specified in design.

The following shall apply unless a certified installer directs otherwise:

· NRCS must inspect and approve the subgrade prior to the placement of the liner. 
· The liner shall not be placed during precipitation or in the presence of excessive winds, or in temperatures less than 50 °F or more than 100 °F.
· The liner shall be secured by the end of each workday.
· Construction equipment shall not be allowed to operate directly on the liner.
· Any opening in the liner through which a pipe or other fixture protrudes shall be sealed in accordance with the manufacturer’s recommendation.
Repairs. All tears, punctures, and material defects in the liner shall be repaired by installing a patch over the defective area.  Surfaces of the liner to be patched shall be cleaned before the repair.  All patches shall be of the same liner material and extend a minimum of 6 inches beyond the edges of the defect area.  All patches shall have rounded corners and shall be seamed to the liner.  Holes that are less than 0.25 inch in diameter shall be repaired by a bead of extrudent.
Mechanical Attachments. The liner shall be mechanically attached to pipe, concrete, or steel structures as shown in the drawings and according to the liner manufacturer's specification.
Pipe boots shall be fabricated in the field from the same liner as that shown in the drawings.  HDPE boots shall be welded and clamped to polyethylene pipe.  Pipe boots shall be clamped to other types of pipe as shown in the drawing, or as recommended by the manufacturer, to provide a leak-free attachment.

Concrete. Concrete shall be in accordance with Construction Specification 587C.
4. CERTIFICATION

Construction operations shall be done in such a manner that erosion and air and water pollution are minimized and held within legal limits.  The completed job shall be workman-like and present a good appearance.
Channel bottom grade shall not vary by 0.1ft above and 0.2ft below design grade. Embankments shall not vary by 0.2ft above and 0.1ft blow design grade. Cross-sectional dimensions shall meet or exceed design cross section. 
Upon completion of liner installation, the contractor shall provide documentation to the owner and NRCS certifying the liner meets or exceeds the material specifications and that it was installed in accordance with the manufacturer’s recommendations.  

Table 1.
Minimum requirements for semi-rigid HDPE modular liner

	Physical Properties
	Method
	Requirement

	Cell classification
	ASTM D3350
	345430C

	Density, g/cc
	ASTM D1505
	.950

	Tensile properties
	ASTM D638, type IV
	

	          yield strength, psi
	
	3000

	          break elongation, %
	
	500

	Melt index, g/10min
	ASTM D1238
	0.11

	Flexural modulus, psi
	ASTM D790
	110000

	Environmental Stress Crack Resistance
	ASTM D1692
	

	          condition A, hr
	
	250

	          condition B, hr
	
	100

	Low temperature brittleness, deg F
	ASTM D746
	-50

	Impact resistance, lb-ft
	ASTM D5420
	2000

	Coefficient of linear thermal expansion, in/in/deg F
	ASTM D696
	0.00007

	Carbon black content, %
	ASTM D1603
	2-3
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5.  ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be prepared in conformance with this specification and the construction details are:

     
Conservation practice construction specifications are reviewed periodically, and updated if needed.  To obtain the current version of this specification, contact the Natural Resource Conservation Service.
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