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Soilcrete filled Multi-Cell® on top of the HDPE geomembrane primary
liner

Overview

The East London Regional Waste Disposal Site (ELRWDS), also referred to as “Roundhill”, is located 40km from central
East London along the R102 towards King Williams Town.

The site has been permitted as a G:L:B+ site and has been in operation since 2006. The ELRWDS serves the greater East
London area and receives around 600 tonnes of waste per day. As demand on the site increases so has the challenge of
compliance regarding health and on-site safety, coupled with adverse effects to the environment.

Compliance notices were served by the DEA and DWS, obligating BCMM to resolve the problems. Messrs Envitech
Solutions were appointed to provide a turnaround strategy to ensure compliance was once again achieved, and in 2015
capping of Cells 1 and 2 commenced along with temporary lining to cell 3. Construction of new cells 3 and 4 commenced
in January 2018.

In February 2018 the first mixed load of +5 600m?2 of EnviroFix® X2000 and +4 800m? of bidim® A10 was delivered. The
geosynthetics were delivered in mixed loads to maximise transport efficiency, with +10 rolls of EnviroFix® per 6m deck
space, and bidim® rolls placed above. For loads like this, the Interlink trucks must have a flat deck space, collapsible
headboards, 2.5m steel stanchions and 33 to 36 metric tonne load capacity.

The contractor provided a clean, level, dry, fenced gravel-surfaced yard for storage, and the geosynthetics were offloaded
with the assistance of a TLB. All EnviroFix® X2000 is supplied with 2 certified lifting slings for ease of handling the 950kg
rolls. All these products are manufactured in Kaytech’s ISO 9001 compliant factory and conformance certificates were sup-
plied with each delivery.
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1. Lining of New Cell 4

The new cells 4A and 4B were lined to Class B standards. This comprises a composite lining system of 2mm thick HDPE
geomembrane laid over a 600mm compacted clay liner (CCL).

High shear strength EnviroFix® X2000 was prescribed as an alternative to the CCL. Benefits of this include additional
landfill airspace, speed of installation, elimination of continued on site testing, less weather dependence and the lack of a
suitable clay source in the area.

EnviroFix® X2000 was preferred for applications on steep grades and over areas of differential settlement as it has peel
and burst strengths +40% higher than other EnviroFix® standard grades. The permeability of EnviroFix® X2000 is
3.2 x 10-11m/s with a thickness around 6mm, making it equivalent to a 1-metre thick CCL with a permeability of
3.2 x 10-9m/s.

Waste body
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According to the Minimum Requirements for Waste Disposal by Landfill 1998 (“MR”) and the norms and standards of
GN 636 of 2013, a minimum of a 600mm thick CCL (B Layer), compacted in 150mm layers would have been required.

Before placement of the composite lining system, the base preparation layer (G Layer) was prepared, shaped and
compacted before installation of the composite lining system. 500mm by 500mm leachate detection drains equipped with
bidim® A4 and Flo-Pipe® 110 and varying depth were then installed.

500mm by 500mm leachate detection drains with bidim® A4 and Flo-Pipe® 110

2. New Cell B Lining Protection Geotextile

bidim® A10 as an alternative to 100mm of silty sand (E layer) was placed immediately once the geomembrane installation
subcontractor had completed the HDPE welding process and testing. The bidim® A10 provides a protection layer to prevent
damage and puncturing of the 2mm HDPE geomembrane from the 150mm thick by 75mm crushed rock leachate collection
layer (A layer).

The 6.4mm thick bidim® A10 provides 11kN static puncture strength (SANS 12236 / ISO 2236) and a 3mm puncture
resistance SANS 13433 / ISO 13433), which with a factor of safety was considered sufficient to protect the 2mm HDPE
geomembrane from damage.
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The bidim® A10 also provides a continuous protection layer that remains in place on steep slopes. The geomembrane was
textured on both surfaces to ensure maximum shear resistance on slopes. Per GN636, a bidim® A4 layer was placed
above the leachate collection layer to prevent contamination of the voids in the stone and reduce leachate flow which limits
leachate ponding on the liner and subsequent increase of temperature, which is directly linked to geomembrane life
expectancy.

Perforated HDPE 160mm diameter class 12 leachate collection pipes were directed to a low-point sump where
non-perforated 12 HDPE outlet pipes penetrate the composite liner. The geomembrane is welded to the pipe while
bentonite paste is used to seal the EnviroFix® X3000 GCL.
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Leachate collection outlet sump Installation of bidim® A10 over HDPE geomembrane

3. Leachate dam lining system and Multi-Cell® / soilcrete protective cover

The 4 300m? leachate pond was lined with the same composite lining system as Cell 4. Multi-Cell® 100mm high was
specified as an in-situ formwork and reinforcement for the soilcrete layer. Multi-Cell® divides the soilcrete into individual
200mm by 200mm blocks, eliminating the formation of large hydration cracks. Small deformations in the cell wall ensure
efficient block interlock, while wall height determines correct soilcrete thickness. The cellular system also prevents lateral
movement of soilcrete while compacting it over the bidim® A10 on side slopes.

Soilcrete ballast layer

100 Multi-Cell®

bidim® A10 geotextile liner protection

-— 2mm double-textured HDPE geomembrane

EnviroFix® X2000 GCL (Geosynthetic Clay Liner)

Leachate pond section

Multi-Cell® panels were tensioned out at the corners and along the patented perimeter tension frame (Patent No.
2003/3945). Joining of the Multi-Cell® panels using cable ties minimized the requirement for sandbags which were used, as
the system cannot be pegged out over the composite liner per the standard pegging system.

Filling Multi-Cell® with soilcrete using local labour Cable tie joints between Multi-Cell® panels
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Multi-Cell® is supplied in standard 5m by 10m standard panel sizes (special widths can be made to order). Joining of
panels was achieved using quality cable ties. Multi-Cell® is supplied with a perimeter tension frame, which makes it simple
to join panels and keep the prescribed shape. Ends of cable ties were left protruding vertically to assist with visual
inspection after compaction.
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Compaction of soilcrete on side slopes Compaction of soilcrete on side slopes

4. Cell 3" Piggy Back” Line

An amended ‘Class B’ per GN636 lining system was also utilised to provide a ‘piggy back’ lining system over the existing
rehabilitated Cell 3, and the EnviroFix® X2000 was supplied in 30m bespoke rolls to match the long slope lengths.

®

Bespoke 30m Iohg EnviroFix X200b and b.idlkm A10 Anchor trench for EnviroFix™ X2000 on Cell 3 capping
installed in capping layer over waste on Cell 3 slopes

5. Conclusion

The use of geosynthetics on the Roundhill project is an excellent example of the considered approach taken by the
consulting engineers, who have demonstrated a thorough understanding of the strengths and limitations of these versatile
products in the way they have been applied on this project.

End Note: All “A” “F”; “G” etc. layers refer to the layers as specified in Appendix 8.2 of the DWAF “Minimum Requirements for Waste
Disposal to Landfill”, 2nd Edition 1998 (known as the “MR”). The specifications for these layers are not given in Department of
Environmental Affairs GN636 of the National norms and standards for disposal of waste to landfill of 23 August 2013 but Chapter 2 (4)
of the document directs designers to the MR requirements.

For more information about our Geosynthetics and Installation guidelines please contact your local Kaytech sales office.
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