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NATURAL RESOURCES CONSERVATION SERVICE

CONSERVATION PRACTICE SPECIFICATION

521 D – Pond Sealing or Lining

Compacted Clay Treatment

1.  SCOPE 

The work shall consist of the construction of the clay liner as shown on the construction plans. 

2.  MATERIALS 

Soils used in clay liner construction shall have a minimum plasticity index (PI) of 16 and a maximum PI of 40 as tested by Atterberg Limit tests (ASTM D-4318).  The soils shall have a minimum of 20 percent passing the number 200 sieve and a maximum of 10 percent retained on the number 4 sieve.  
Clay materials shall be free of organic material, debris, sod, brush, roots, frozen soil, or other deleterious materials.  Rock particles larger than 2 inches shall be removed prior to compaction of the clay. 
For covered liners, the material to be used as a protective cover shall be SM, GM, ML, CL-ML or CL material with a PI less than 16.  The cover material shall be free of large clods, sharp rocks, sticks, and other objects that can damage the lining.  
Filter material gradations shall be shown on the “Practice Requirement” sheet.

Geotextile fabrics shall be nonwoven conforming to Construction Specification 905, Geotextile Fabric.

3.  BASE PREPARATION FOR FILTER MATERIALS
Foundation surface shall be clean and free of organic matter, loose soil, foreign substance, and standing water when the filter is placed.  Earth surfaces upon or against which the filter will be placed will not be scarified.  
The foundation shall be proof-rolled by 3 passes of a loaded tandem-axle truck, a load truck mixer, roller, or equivalent.  If rutting or pumping is observed during proof-rolling, corrective actions should be taken.  
4.  FOUNDATION PREPARATION WHERE FILTER MATERIALS ARE NOT SPECIFIED
Foundation surfaces shall be graded to remove surface irregularities and shall be scarified or otherwise scored or loosened to a minimum depth of 2 inches.  The moisture content of the loosened material shall be controlled as specified for the clay liner, and the surface materials of the foundation shall be compacted and bonded with the first layer of the clay liner as specified for subsequent layers of clay liner. 
Work shall be suspended when the site is overly wet, muddy or otherwise unsuitable for construction.
5. PLACEMENT 

Filter material shall not be placed until the subgrade has been inspected and approved by the engineer.  Filter material shall be placed in layers not to exceed 12 inches.  Each layer, on the bottom of the pond, shall be compacted by one of the following methods:
· A minimum of two passes over the entire surface with a pneumatic-tired roller exerting a minimum pressure of 75 pounds per square inch.

· A minimum of four passes over the entire surface with a track of a crawler-type tractor weighing at least 20 tons.

· Controlled movement of the hauling equipment so that the entire surface is traversed by not less than one tread track of the loaded equipment.

Filter material, placed on the side slopes will not require compaction beyond that resulting from the placing and spreading operations.

The clay liner shall not be placed until the required foundation preparation has been completed and the foundation has been inspected and approved by the Engineer.  The clay liner shall not be placed upon a frozen surface, nor shall snow, ice, or frozen material be incorporated in the clay liner. 

The clay liner shall be placed in lifts.  The thickness of each lift before compaction shall not exceed the smaller of 9 inches or the depth that can be fully compacted with the compaction equipment. 

The distribution of materials throughout the clay liner shall be essentially uniform, and the clay liner shall be free from voids, lenses, pockets, streaks, or layers of material differing substantially in texture, moisture content, or gradation from the surrounding material. 

The surface of each layer shall be scarified to a depth of not less than 2 inches before the next layer is placed. 
6. CONTROL OF MOISTURE CONTENT 

During placement and compaction of the clay liner, the moisture content of the clay being placed shall be maintained above optimum moisture as determined by the Standard Proctor Test (ASTM D-698). 

The application of water to the clay shall be accomplished at the borrow areas if a more than 2 percent increase in water content is required.  Uniform moisture distribution will be obtained by use of a high-speed rotary pulverizer.

 Water may be applied by sprinkling the clay after placement and before compaction of the liner, if a less than 2 percent increase in water content is required.  Uniform moisture distribution may be obtained by disking or high-speed rotary pulverizer.  
If the natural water content of the soil is more than 1 or 2 percent above the upper feasible water content for compaction, the material must be dried prior to placement and compaction.

After each layer has been placed, spread and moisture conditioned, the layer shall be compacted by passing compaction equipment over the entire surface of the layer a sufficient number of times to obtain the required density.  
Prior to placement of subsequent lifts, the previous lift shall be thoroughly scarified to a depth of 2 inches to provide good bonding between lifts.
Cracked areas (cracks deeper than ¼ of the thickness of the liner) and swelling, heaving or other similar conditions shall be replaced or reworked to remove such defects.

7. COMPACTION 

The clay liner shall be compacted to a minimum of 95 percent of Standard Proctor dry density (ASTM D-698), at a moisture content 1 to 3 percent above optimum moisture unless otherwise specified on the “Practice Requirement” sheet.
8.  COVERING THE LINER 
Cover the compacted clay liner on the same day as installation.

Work material, from the bottom of the slope to the top, onto the liner maintaining at least 12 inches of soil under the wheels or tracks of light equipment.

Cover soils shall meet the requirements, as specified in Section 2. of this specification.  Cover soil shall not be dropped onto the liner from a height greater than 3 feet.  

Following construction of an access ramp, the soil shall be placed from the bottom of the slope upward.  

Construction equipment or machinery shall not operate directly on the compacted clay liner. 

9. REWORKING OR REMOVAL AND REPLACEMENT OF DEFECTIVE LINER 

Clay placed at densities lower than the specified minimum density or at moisture contents lower than optimum moisture content or otherwise not conforming to the requirements of the specifications shall be reworked to meet the specifications or removed and replaced by acceptable clay.  The replacement clay and the foundation and fill surfaces upon which it is placed shall conform to all requirements of this specification for foundation preparation, approval, placement, moisture control, and compaction. 

10. TESTING AND DOCUMENTATION REQUIREMENTS 

Liner construction shall be tested and documented as specified below.  Copies of the documentation report, including test locations and test results, shall be provided to the owner. 

· Field and laboratory soil tests shall be completed on the clay liner, by a third party engineering firm retained by the contractor, to document compliance with this specification.  
Testing shall be completed as the liner is being placed on representative sites.  The following tests shall be completed at the specified frequency.  
Standard proctor test (ASTM D-698) 1 per 5,000 cubic yards of clay liner 
Field density tests (ASTM D-2922, D2937, D2167, or D1556) 1 test per 100-foot grid per 1-foot thickness. 
Atterberg Limit tests (ASTM D-4318) 1 per 1,500 cubic yards of clay liner 

Grain size distribution (ASTM D-422) 1 per 1,500 cubic yards of clay liner 

 All test holes shall be backfilled using powdered bentonite mixed with clay soil used in liner construction and compacted by hand tamping.  The clay shall be broken down into clods less than ½ inch in diameter.  A minimum of 25 percent of the backfilled test hole volume shall be occupied by powdered bentonite after backfilling. 
11.  Construction Operations

Construction operations shall be done in such a manner that erosion and air and water pollution are minimized and held within 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 performed with due regards to the safety of all persons and property.

The completed job shall be workmanlike and present a good appearance.  
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