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Natural resources conservation service
conservation practice sPECIFICATION

521h - pond sealing or lining
geosynthetic lining

I.  Scope

The work shall consist of placing a geosynthetic lining in a pond  to the elevations, grades, and cross sections as shown on the drawings or as staked in the field.

II.  Subgrade Preparation

The area to be lined shall be drained and allowed to dry until the surface is firm and can support the men and equipment that must travel over it during installation of lining.  All banks and fills in the area to be lined must be sloped no steeper than 2 horizontal to 1 vertical.

The foundation area for linings shall be smooth and free of projections that can damage the lining.  Stumps and roots shall be removed.  Rocks, hard clods, and other such material shall be removed, rolled so as to provide a smooth surface, or covered with a surface, or covered with a cushion of fine soil.

When specified, an effective sterilant shall be applied to the subgrade at the rate recommended by the manufacturer.

An anchor trench shall be excavated completely around the area to be lined at the planned elevation of the top of the lining.  The trench shall be 8 to 10 inches deep and about 12 inches wide.

III.  Placement

Each liner of panel shall be laid out and positioned to keep the number and length of field joins  to a minimum and consistent with proper methods of installation.

Field joints shall be made by over lapping adjacent sheets and fusion welding on the overlapped sheets.

The lining shall be loosely spread over the subgrade.  Polyethylene film requires about 5 percent slack for satisfactory results.

Approximately 8 inches of the top of the lining shall be placed in the anchor trench and anchored with compacted backfill.

All field splices shall be made according to the manufacturer's recommended technique, using materials furnished for the purpose.  The joints shall be watertight and capable of maintaining their integrity throughout the expected life of the lining.

Joints between liner sheets shall be field welded using the fabricator's fusion joining apparatus and technique.  The joining procedure shall consist of softening the liner material by heated air.  The overlapped sheets shall be pressed together with a minimum pressure of 14 psi to form the fusion joint.

Prior to fusion, all areas that are to become joint interfaces will be cleansed of dust and dirt.

Fusion joining will not take place unless the sheet is dry and when the ambient temperature is below 45 degrees F or above 90 degrees F.

IV.  Seals Around the Penetrations:

The lining shall be fastened to the concrete slab surrounding the penetration pipe or sleeve with metallic fasteners.  The fasteners shall penetrate through the metal strips, lining sheet, neoprene sponge and onto the concrete and underside of the lining sheet with contact cement.  Wet or dry asphalt cement shall be applied over all exposed metal and concrete surfaces and the edges of the lining sheet and neoprene sponge.

The seal between the penetrating pipes and the sheet lining shall be made buy installing an assembly consisting of an H.D.P.E. pipe sleeve and lining sheet over both penetrating pipe and the previously made attachment of the base lining sheet to the concrete.  The H.D.P.E. pipe sleeve assembly and the base lining sheet shall be sealed together by fusion joining.  The annular space between the liquid conducting pipe and the H.D.P.E. pipe sleeve shall be packed with neoprene rubber packing rings and sealed with silicone rubber sealant.  

V.  Field Quality Control

All fusion joined seams shall be visually examined and probed for voids and imperfect bonds.

All fusion joined seams shall be vacuum box tested with a testing device capable of locating weld defects including internal cracks, unjoined interfaces, voids, cavities, gravel inclusions and other foreign particles above 1mm (0.04-inches) in size.

Vacuum testing shall consist of placing a rectangular box (approximately 30 inches long) onto the liner seam.  The suction chamber shall be connected to a vacuum pump.  A foaming agent shall be applied to the seam area under test to indicate possible leaks.  The seam shall be maintained under suction for a minimum of 10 seconds 5g mercury.  The test areas shall have a minimum of a 3-inch overlay from the previous test section.

All repairs required on the H.D.P.E. liner shall be made using same techniques used for field seams.

Defects found during the testing shall be repaired and retested.  Such tests and adjustments shall be repeated until the repairs are complete.

VI.  Final Tests and Inspection

Upon completion of the work, the liner installation shall be subjected to a final inspection.  All work in the system therein being tested shall be complete, cleaned and ready for use.  All work shall meet the requirements as to line, grade, cleanliness and workmanship.  

All discrepancies shall be repaired.

VII.  Protection

Treated areas shall be protected from puncture by livestock trampling.  Areas near the normal waterline and points of concentrated surface flow into the pond shall be protected against erosion. 

VIII.  Materials

Materials are to meet the requirements indicated in Table 1 and on the Practice Requirement Sheet.  Prior to purchase, the owner should check with the Engineer to determine if the manufacturer of the film is listed on the "prequalified" list of suppliers.

All lining material shall be free of damage or defect.  Each package delivered to the job site shall bear the name of thew material, the manufacturer's name or symbol, the quantity therein, and the thickness or weight of the material.

IX.  Basis of Acceptance

The acceptability of the lining shall be determined by inspections to check compliance with all the provisions of this specification with respect to the drawings, markings, the appurtenances, and the minimum installation requirements.

X.  Vegetative Cover

Unless otherwise specified, a protective cover of vegetation shall be established on the disturbed area outside of the treated area.  The planting of vegetative materials shall conform to the requirements of Practice Specification 342, Critical Area Planting.

XI.  Special Measures

Measures and construction methods shall be incorporated as needed and practical that enhance fish and wildlife values.  Special attention shall be given to protecting visual resources and maintaining key shade, food, and den trees.  

To enable wildlife a means of entering and leaving the pond, a 6-foot channel of chain link fencing material shall be laid on the lining at the water surface.  The fencing material shall be anchored by tie-wires to the anchor trench at the top.

XII.  Construction Operations

Construction operations shall be done in such a manner that erosion and air and water pollution are minimized and held with legal limits.  The owner, operator, Contractor, or other persons will conduct all work and operations in accordance with proper safety codes for the type of construction being performed with due regards to the safety of all persons and property.  The completed job shall be workmanlike and present a good appearance.

OPERATION AND MAINTENANCE ITEMS

A properly operated and maintained pond is an asset to your farm.  This pond sealing was designed and installed to limit the seepage loss from the pond.

The estimated life span of this system is at least 10 years.  The life of this system can be assured and usually increased by developing and carrying out a good operation and maintenance program.

This practice will require you to perform periodic operation and maintenance to maintain satisfactory performance.  Here are some recommendations to help you develop a good operation and maintenance program:

1.
Maintain the soil covering on artificial liners at the construction depth.

2.
Limit the uses or travel of any equipment in the area that was sealed.

3.
Prevent all livestock from using any area of the pond that was sealed by artificial liners. 

4.
If fences are installed, they shall be maintained to provide warning and/or prevent unauthorized human or livestock entry.

5.
Settlement or cracks in the soil weaken earthen sections and may accelerate the development of flow paths that may result in structure failure.  This should be investigated to determine the cause and immediately repaired.

6.
Eradicate or otherwise remove any debris that may harm or reduce the effectiveness of sealants.

7.
Immediately repair any vandalism, vehicular, or livestock damage to any earthfills, spillways, or outlets or other apparatuses.

Other items specific to your project listed on the "Practice Requirements Sheet".

Table 1

Test Description


Test Method

Thickness



ASTM D-882
Specific Gravity


ASTM D-792
Tensile Strength @ Break 

ASTM D-638
 



 Type IV
  Pounds/In. Width


 2 IPM
Tensile Strength @ Yield
  Pounds/In. Width
Elongation @ Break%
Elongation @ Yield%
Dart Impact
 

ASTM D-1709
Modulus of Elasticity
  (Pounds/Square Inch)

ASTM D-882
Water Vapor Permeability

ASTM D-96
Water Vapor Transmission

ASTM D-96
Brittleness Temperature 

ASTM D-746




Procedure B
Elemendorf Tear
   Resistance (GR)


ASTM D-1922
Initial Tear
   Resistance (P/Min.)

ASTM D-1004
Dimensional Stability 

ASTM D-1204




212 F. AT 15 Min.
Volatile Loss (Max)


ASTM D-1203 

Resistance to Soil


ASTM D-3083
Burial (% Change of Maximum
Using D-638




 Type 4
  In Original Value)


AT 2 IPM
Tensile Strength at Break
Ozone Resistance


ASTM D-1149
ESC ( Mon. Hrs.)


ASTM D-1693
Puncture Resistance
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