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Appendix C. – Clay lining of feedlot pens, pads and drainage 
system

Preamble
Runoff from the feedlot pad contains organic and mineralised manure constituents 
that could pose a significant ecological hazard if they were released, uncontrolled, 
into the environment. 

If a groundwater assessment indicates a high potential for contamination of 
underground water resources because of leaching of nutrients through permeable, 
underlying soil or rock strata, an impermeable barrier will be needed between the 
contaminant and the groundwater. This is required if the permeability of underlying 
soil/rock strata exceeds 0.1mm/day (3.5 cm/year). 

This impermeable barrier is generally created using a liner made of compacted clay or 
other suitable compactable soil materials. Where these materials are not available, a 
synthetic liner (polymembrane) may be used. Synthetic liners tend to be expensive, 
require specialist installation and are hard to protect from damage by cattle and 
cleaning equipment. Clay liners tend to be the most common form employed in 
feedlot construction, and the following section outlines the characteristics of 
suitable clay lining material. 

Clay liners
Clay liners are commonly used in industry for a range of contaminants including 
liquid effluent. 

For a given soil, permeability is related to soil particle composition, moisture 
content and level of compaction; and there are limits to the permeability that can 
be achieved at any level of compaction. In-situ and laboratory measurement of 
permeability is difficult, and relatively inaccurate. Also, some soil types, because of 
their physical and chemical properties, are impermeable in-situ, but fail to meet the 
design standard when measured in the laboratory.

For these reasons, rather than relying on permeability standards, this section 
provides guidance on specifications for materials and construction methods to be 
used for clay lining. 

The specifications in Table C.1 provide guidance on the selection of the correct 
materials for use in the liner. Soils may need to be mixed or engineered to produce 
a material that meets the specifications.

Design standard

•	Clay liners should have a maximum permeability of 1 x 10-9 m/s (0.1mm/
day) for distilled water with 1 m of pressure head.

•	Clay liners must be of sufficient depth so that the integrity of the structure 
is maintained throughout the general working of the feedlot.
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Table C.1 Specifications for clay liner materials

Soil characteristic Acceptability criterion Test method

Percentage fines More than 25% passing 75 µm sieve AS 1289 3.6 

More than 15% passing 2 µm sieve

Liquid Limit Less than 70 AS 1289 3.1.2

Plasticity Index More than 15 AS 1289 3.3.1

Emerson class number 5 to 6 AS 1289 3.8.1

Areas to be clay lined within the controlled drainage area include:
•	effluent catch drain
•	 sedimentation system
•	holding ponds
•	manure stockpile and composting pad
•	any area where contaminants are stored or handled.

Because of the formation of a low permeability soil-manure interface layer, clay 
lining is not generally required on the feedlot pen and yard areas.

Trafficability of clay lined materials
The liner should be trafficable for cattle and equipment. To ensure that the integrity 
of the liner is maintained, the depth of the liner should be sufficient to ensure that 
equipment does not damage it during harvesting of manure. The minimum depth 
recommended for the clay liner is 300 mm after compaction. Periodic repair of the 
liner will be necessary due to the wear and tear associated with cattle traffic and 
normal cleaning operations. 

The mechanical strength of liners can be tested using the Californian Bearing Ratio 
(CBR) test, which was developed for measuring the load-bearing capacity of soils 
used for building roads. The test is performed by measuring the pressure required 
to penetrate a soil sample with a plunger of standard area in both the saturated and 
dry conditions at a specified compaction. The minimum standard for CBR wet and 
dry is 20%.

Particular attention should be applied to the load-bearing capability of areas where 
cleaning or harvesting of dry waste is undertaken, including:

•	 feedlot pens

•	effluent catch drain

•	 sedimentation system

•	manure stockpile and composting pad.
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Construction
All areas to be clay lined should be cleared and grubbed, stripped of top soil and 
prepared to the required levels and gradients by cutting and filling. The surface of 
the excavated area should also be tined before the clay material is placed to produce 
a satisfactory bonding surface. 

The clay lining material should be placed in layers of 150 mm (±50 mm). Each layer 
should be tined, wetted to ±2% of optimum moisture content (AS 1289 5.1.1) and 
compacted to the required compaction (relative to the maximum dry density, AS 
1289 5.4.2) that is needed to achieve the required permeability of 1mm/day.














