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General limitations:  

1. The investigation has been conducted in accordance with generally accepted engineering practice, and the opinions and 
conclusions expressed in the report are made in good faith based on the information at hand at the time of the 
investigation.   

2. The contents of this report are valid as of the date of preparation. However, changes in the condition of the site can occur 
over time as a result or either natural processes or human activity.  In addition, advancements in the practice of 
geotechnical engineering and changes in applicable practice codes may affect the validity of this report.  Consequently, this 
report should not be relied upon after an eclipsed period of one year without a review by this firm for verification of validity.   
This warranty is in lieu of all other warranties, either expressed or implied.   

3. Unless otherwise stated, the investigation did not include any specialist studies, including but not limited to the evaluation or 
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evaluate recommendations in this report.  Therefore, it is recommended that Outeniqua Geotechnical Services is retained 
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1. Introduction and background information 

Erf 17631 and 17632 are two adjacent properties located in the northern townships 
of Knysna in the Western Cape (refer to Figure 1 for locality map. Note that Erf 
17632 is now called Erf 19624, but hereafter referred to by the original number to 
avoid confusion). The sites are both located in a small valley and Erf 17631 is the 
lower-lying site and Erf 17632 is the upper-lying site. The upper site has been used 
as a dump site for many years, and has been artificially raised above the lower site. 
There is a gabion retaining wall and steep slope separating the two sites but the 
central portion of both sites is relatively level. The lower site used to be an informal 
sports field for many years. 

The upper-lying site was earmarked by the Provincial Government in 2010 for the 
development of a permanent primary school. Geotechnical studies were then 
commissioned to investigate the site. A temporary mobile primary school was built 
on the lower-lying site in 2012 and has been in use since January 2013. The 
intention was to move the school up to the permanent site on completion of 
construction.  

However, geotechnical investigations on the upper site indicated that it is unsuitable 
for conventional development and that significant special engineering would be 
required to treat thick accumulations of existing fill material and possible 
contaminants within the fill. The focus of attention then turned to the lower site, 
where the temporary school was built. The intention would be that the permanent 
primary school will be built on this lower lying site after the learners can be 
accommodated elsewhere (possibly middle of 2016). The temporary mobile school 
would then be dismantled and removed from site to allow construction to begin.  

A sports field is now also planned for the upper site, as well as a new access road on 
the southern side of Erf 17632 from the upper site down to the lower site, forming the 
main access to the new permanent school. The sports field will be constructed in two 
phases due to the exceptional high costs involved in the engineering of this site. 
Phase 1 will only involve the construction of the permanent access road, all surplus, 
unsuitable material will be stockpiled on site (north of the access road) with methane 
mitigation measures for these stockpiles.  Stormwater drainage with retention pond 
on the northern side of the site also under Phase 1. Phase 2 will involve the actual 
construction of the sports field, including contamination mitigation measures. Excess 
unsuitable material would be carted to spoil off site. 
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Figure 1: Locality map of site 

2. Assimilation of studies completed to date 

The following investigations have been conducted on the sites: 

 Initial geotechnical investigation on Erf 17631 & 17632, conducted by 
Outeniqua Geotechnical Services (OGS), report dated December 2010; 

 Subsequent geotechnical drilling investigation on Erf 17632, conducted by 
OGS, report dated 11 December 2013; 

 Groundwater testing in boreholes on Erf 17632, conducted by Sillito 
Environmental Consulting, report dated 13 March 2014; 

 Specialist contamination investigation on Erf 17632, conducted by Envitech 
Solutions, report dated September 2014. 

The initial geotechnical investigations confirmed that the upper site is underlain by 
several meters of uncontrolled fill, consisting mainly of soil and rubble, with some 
organic and foreign matter. The recommendations made in this report were that no 
structures should be constructed on the uncontrolled fill, and that the proposed 
school should rather be constructed on the slopes around the affected area. This 
proposal did not conform with the architectural design requirements, and therefore 
the focus shifted to engineering the fill to accommodate the school. A drilling 
investigation was then commissioned to investigate the fill further. This investigation 
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confirmed the maximum thickness of the fill being in the order of 20m. The boreholes 
were also fitted with sleeves to test groundwater and volatile organic compounds 
(VOCs), including methane gas. Environmental testing of groundwater and gasses in 
the boreholes by Sillito Environmental indicated unfavourable levels of arsenic and 
methane, as well as metals and alkanes. The report concluded that “there is no 
current potential risk to the receptors on-site from the groundwater. However due to 
the nature of the landfill and the potential for methane generation associated with it, 
risk exist to occupants and users of the site and the immediate surrounds”. Basically, 
the report identified a risk of methane gas generation, which is a significant potential 
risk in a school environment. Further specialist contamination investigations were 
then commissioned and conducted by Envitech Solutions. Envitech confirmed the 
presence of Landfill Gas (LFG), including high levels of methane and carbon dioxide 
in the monitoring boreholes. Both gases can be hazardous if trapped in confined 
spaces, such as classrooms. Methane can also be explosive in certain 
concentrations. LFG is also aggressive to concrete and mild steel. Details of the risk 
assessment are outlined in Envitech’s report. The recommendations made in the 
report include mitigation measures to evacuate methane gas using gas drainage 
layers and passive venting systems, in addition to possible geotechnical solutions to 
improve founding conditions in/below the fill. The recommended alternative would be 
to relocate the proposed school to the existing temporary school site on the lower 
site, Erf 17631, and install appropriate gas and leachate control measures on the 
upper site, which can then be used as a sports field which would carry a significantly 
lower risk level. 

Before a final decision could be made, several foundation engineering options were 
explored for the upper site, including engineering the fill with basal reinforcement 
geosynthetics, and deep foundations to transfer loads to the insitu soils. Several 
problems were identified with these options and the cost of the design was evidently 
astronomical.  

3. Recommendations  

The most economical option is to construct the school on the lower site and the 
sports field on the upper site. The main benefits include a low risk of LFG or leachate 
reaching receptors and conventional engineering of the structures, which translates 
into lower costs. The negative implications are higher cost of the access road to the 
school, which has to originate from the upper site level, and the higher costs of 
developing a sports field on the upper site as opposed to the lower site. These 
negative implications are outweighed by the positive implications. 

The proposed access road for the school on the lower site will involve significant 
earthworks and retaining measures to ensure stable cuttings into the insitu soils.  A 
maximum unsupported slope of 1v:2h. Where this is not possible, suitable retaining 
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walls (such as concrete retaining blocks or gabions) will be required to support the 
soil. Refer to Figure 2 (and Appendix 6) for the proposed access road from the 
upper lying site to the lower lying school site. 

 
Figure 2: Proposed access road 

The gas mitigation measures outlined in Envitech’s report are recommended for the 
development of the upper sports field (see Appendix 4 for details). This 
recommended systems include a gas/leachate drainage layer in the subgrade below 
the sports field, which drains laterally into subsoil cut-off drains, which collect 
leachate and gas. The gas is vented into man-holes at each end and centre of the 
drain. The manholes are fitted with whirly-bird fans which vent the gas into the 
atmosphere (see Figure 3). Vented gas will be dispersed immediately into the 
atmosphere and will pose no significant hazard. Maintenance of the system is 
obviously imperative.  

Sports field School site 
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Figure 3: Whirly bird gas venting system 

It is also recommended that to prevent leachate and/or landfill gas migrating down 
towards the lower site, a combined cut-off subsoil drain and barrier should be 
installed across the valley to intercept same. The subsoil drain would be intended to 
collect leachate seepage and discharge it to a sump from where it can drain under 
gravity into the local sewer system for eventual treatment at a waste water treatment 
works (see Figure 4). 

 



9 | P a g e  

 

 

Figure 4: Typical leachate barrier and cut-off drainage system 

4. Conclusions 

The proposed development of a school and sports field on Erven 17631 and 17632 
carries significant challenges, however, by optimizing the space utilisation and 
employing special engineering solutions, these challenges are surmountable. The 
proposal outlined in this report is deemed feasible, but the cost of the development 
will be significantly higher than “normal”.  


