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GLOSSARY OF TERMS 
 
Abstraction Defined by the Dept of Water Affairs and Forestry as taking 

water for use. Pump testing of boreholes to determine viability of 
the borehole is not considered to be abstraction. 

Aquifer A layer of rock that will ‘store’ water and allow water to pass 
through it relatively freely. Some aquifers are capable of yielding 
sustainable amounts of water. 

Casing The lining of a borehole with steel tubing (which is welded or 
screwed together and lowered into the borehole) to prevent 
loose rock or water from entering the borehole or to prevent loss 
of circulation liquid into porous ground during drilling.  

Environment The external circumstances, conditions and objects that affect 
the existence and development of an individual, organism or 
group; these circumstances include biophysical, social, 
economic, historical, cultural and political aspects. 

Environmental Impact 
Assessment (EIA) 

A study of the environmental consequences of a proposed 
course of action.  

Environmental impact An environmental change caused by some human act. 
Fynbos Fire-adapted and drought-resistant shrubland largely confined to 

nutrient-poor soils in winter rainfall areas of SW Cape. Severely 
threatened in lowlands. The presence of wiry, reed-like restios is 
the uniquely distinguishing feature of fynbos. 

Groundwater Water that occupies pores, cavities, cracks and other spaces in 
the hard outer rocks, weathered surface and soil that form the 
Earth’s surface. 

Geohydrology The study of groundwater. 
Hydrology The study of surface water and groundwater flow. 
Potable water Water that is safe for human consumption. 
Public Participation 
Process  

A process of involving the public, key stakeholders and 
authorities in order to identify needs, address concerns, choose 
options, plan and monitor in terms of a proposed project, 
programme or development. 

Pump testing Pump testing is when a water pump is placed in the borehole 
and water is pumped from the hole at a constant (or variable) 
rate for a defined period of time to determine the sustainable 
yield potential of the borehole.. 

Recharge The total amount of water that is added to an aquifer by means 
of rain, snow or from wetlands or rivers. 
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Scoping  A procedure for determining the potential impacts associated 
with a proposed activity, and its alternatives, and the extent of 
and approach to an Environmental Impact Report (EIR), if 
required.  

Scoping Report A report describing a proposed activity, including possible 
alternatives, details of the affected environment, the legislative 
framework and the potential impacts and issues associated with 
the activity.  It may include a Terms of Reference for an EIR, if 
applicable. 

4X4 An automotive drive system in which mechanical power is 
transmitted from the drive shaft to all four wheels, defined for 
the purpose of site specific EMP as being no larger than a 
Toyota Hilux sized vehicle. 
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ABBREVIATIONS 
CSIR Centre for Scientific Industrial Research  
CCT City if Cape Town 
DEA&DP Department of Environmental Affairs and Development Planning  
DWAF Department of Water Affairs and Forestry  
EIA  Environmental Impact Assessment  
EIR Environmental Impact Report 
EMP Environmental Management Programme 
HWC Heritage Western Cape 
I&APs Interested and Affected Parties  
TMG Table Mountain Group 
TSS Target Site Area 
TSA Target Site Sub-area 
WCNCB Western Cape Nature Conservation Board (currently known as 

CapeNature) 
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1 INTRODUCTION 
 
A Record of Decision (RoD) authorising the Exploratory Phase of the TMG Aquifer 
Feasibility Study and Pilot Project was issued on 18 May 2005. It was subsequently 
appealed. The Appeal RoD, which confirmed the authorisation with slight amendments, 
was issued on 22 February 2005. The RoD’s conditions of approval include the 
implementation of the Project Environmental Management Plan (EMP) and Site Specific 
EMPs as envisaged in the recommendations of the TMG Aquifer Feasibility Study and 
Pilot Project Scoping Report (November 2004). A copy of the Appeal RoD is included as 
Appendix A. 
 
The comprehensive Project EMP included in the Scoping Report (refer to Annexure B) 
covered environmental controls for all common elements of the proposed borehole 
drilling. It was, however, recognised that due to the large size of the authorised Target 
Site Sub-areas (TSS), and the uncertainty of the exact locations of the potential 
boreholes at the time of the EIA process, there was a need to provide an additional 
control mechanism. It was therefore recommended that individual borehole sites located 
within areas of a certain environmental sensitivity, as defined in the Final Scoping Report 
(November 2004), or where pump-testing was to occur, should be subjected to a more 
rigorous procedure to ensure that site specific conditions were accounted for.  
 
This stipulated procedure includes undertaking a site visit with the aquatic ecologist and 
botanist who undertook the original ecological sensitivity assessment for the EIA 
process, and providing site-specific environmental protection measures, which respond 
to the specific conditions of those sites, as well as discussing the significance of likely 
residual impacts for these sites. 
 
Conditions of Approval 8 and 9 of the Appeal RoD stipulate the following conditions with 
regard to EMPs and site specific EMPs :  
 

8. The Project EMP, dated November 2004 compiled by Ninham Shand 
Consulting Services must be adopted and implemented. 
8.1 Any substantial changes, updates or upgrades to the EMP must 

be communicated to this Directorate within 14 days of such 
changes, updates or upgrades being made to the EMP by the 
applicant 

8.2 The EMP may only be amended with the approval of this 
Directorate. 

9. The applicant must compile and submit an acceptable site-specific 
Environmental Management Plan (EMP) for any borehole site which 
falls within areas mapped as being “ high” , “ very high”  or “ extremely 
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high”  sensitivity within any TSS, as identified in the Ecological 
Sensitivity Analysis Report compiled by Doctors Cate Brown and Charlie 
Boucher; and for all boreholes at which pump testing will occur.  This 
Directorate must approve the EMP. 

 
The EMP must: 
 
9.1 Address, but is not limited to, the protection of flora, fauna, natural 
features and any archaeological material of significance that may be 
discovered, landscaping and revegetation of indigenous plants and trees, 
erosion prevention methods, refuse and waste management, effluent and 
storm water management, the use, handling, storage and transport of  
hazardous materials, borehole drilling and pump testing, safety and 
security measures, fencing, the complete removal of all alien invasive 
plants and fire prevention measures, pollution control measures, 
monitoring and reporting and site closure. Where applicable, CapeNature 
must concur with the approval of a site-specific EMP before such a TSS 
may be occupied on a nature reserve or area managed by CapeNature. 
 
9.2 Before being submitted to this Directorate, afford all registered 
I&APs the opportunity to comment on the content thereof. 
 
9.3 Incorporate the conditions of authorisation given in this Record of 
Decision, as appropriate to the construction phase of the project.  

 
 

The conditions discussed above have been included and integrated into the design of 
the site specific EMP. 

1.1 OUTLINE OF THIS DOCUMENT  
This document provides both an overview for contextualisation as well as specific 
mitigation measures and operating procedures related to the Site Specific EMPs as 
originally presented in the Scoping Report.  Due to the amount of time that has passed it 
was felt that certain aspects of the Scoping Report would need to be summarised in this 
document to facilitate a greater understanding.  The following issues are covered: 
 

o Project EMP 
o Process for Site Specific EMP 
o Proposed Activity:  Exploratory drilling  
o Borehole sites 
o Target Site Sub-area overview 
o Site specific specifications per borehole site 
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o Pump Testing specifications for less sensitive sites 

1.2 THE PROJECT EMP 
As discussed above, all exploratory drilling sites require the implementation of the  
Project EMP, which has been included as Appendix B for ease of reference. 
 
The Project EMP covers the following aspects: 

o  Preparing site access 
o Protecting environmental integrity 
o Protecting Heritage 

o Establishment of contractor’s camp 
o Vegetation and topsoil 
o Surface and groundwater 
o Solid waste 
o Fire 
o Access 
o Communication  
o Education 

o Site Management 
o Access 
o Dust 
o Waste 
o Surface water and existing stormwater systems 
o Fire 
o Health and safety 
o Communication 

o Borehole drilling 
o Water disposal during diamond drilling 
o Water disposal from air percussion drilling 
o Measures for occurrence in artesian flow 
o Noise 
o Topsoil and surface water 
o Health and safety 

o Closure 
o Environmental integrity 
o Health and safety 

 
As these aspects are common to all borehole sites they have not been re-iterated in the 
Site-specific EMPs, unless there is a required change to what was stipulated in the 
approved Project EMP. 
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The Project EMP has been converted into environmental contract specifications and 
included in the Tender Documentation to ensure that these requirements are legally 
binding on the contract borehole drillers appointed to drill the exploratory boreholes.  
 
The Table Mountain Group Aquifer Alliance will provide an Environmental Control Officer 
(ECO) for the duration of the Exploratory Drilling.   

1.3 THE SITE SPECIFIC EMP 
As discussed above, the borehole sites which are situated in areas mapped as being of 
“high”, “very high” or “extremely high” sensitivity within any TSS require the completion 
of a Site Specific EMP in compliance with the Appeal RoD.  The Site Specific EMPs 
provide implementation specifications for the Environmental Control Officer (ECO), the 
geohydrologists, the DEA&DP, landowners and land managers specific to the site to 
which they apply.   
 
The following process was used to develop Site-specific EMPs: 
 
Step 1: Identify which drilling sites occur within sensitive areas 
Step 2: Undertake a preliminary site visit with the aquatic ecologist, botanist and 

geohydrologist 
Step 3:  Document the following aspects  

o Site plan of drill site and access route; 
o Vegetation survey of the access track and drill site location;  
o Identification of any sensitive features and measures taken to 

protect them;  
o Rehabilitation measures; and 
o Evaluation of likely significance of residual impact. 

Step 4: Draft Site-Specific EMPs and distribute to CapeNature Reserve Managers 
and regional ecologists, landowners, DEA&DP, and Heritage Western Cape  

Step 5: Inform registered I&APs of opportunity to comment on revised draft Site-
Specific EMPs (Document available on request and on project website) - 21 
day comment period 

Step 6: Present Site-specific EMPs at a Key Stakeholder Forum Meeting 
Step 7: Undertake any required site visits to clarify measures with CapeNature, 

landowners, DEA&DP, and HWC 
Step 8: Submit each Site-specific EMP to DEADP for approval 
Step 9: Implement approved Site-specific EMPs 
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2 THE PROPOSED ACTIVITY: EXPLORATORY 
DRILLING1 

2.1 INTRODUCTION 
The impacts associated with the identified activities would depend on the locations 

where drilling occurs, the drilling technique used, the depth of drilling required and the 

mitigatory measures implemented.  This section is based on an extract from the Final 

Scoping Report (November 2004) and provides an overview of the activities associated 

with drilling to provide broad understanding.    The activities described in this chapter 

represent typical exploratory drilling.  The drilling operations described in the Site 

Specific EMPs may vary from the contents of this chapter depending on the site specific 

needs and mitigation measures implemented.  New procedure may be added or omitted 

on a site by site basis. 

2.2 DRILLING TECHNIQUES 
The purpose of the Exploratory Phase is to increase the knowledge of the characteristics 

of the aquifer with the intention of determining the feasibility of utilising the aquifer as a 

future water resource.  The initial emphasis of the Exploratory Phase is therefore on 

obtaining samples of the fractured-rock aquifer, in order to undertake careful logging of 

the rock types and fracture sets intersected, which would increase the knowledge of the 

aquifer’s ability to store, transfer and potential water yield. Drilling during the exploration 

phase would mainly be diamond drilling as high quality information regarding fracture 

density and rock type can be obtained from the cores produced and it is possible to drill 

to greater depths. Limited standard air percussion drilling would also be undertaken 

(approximately 600m out of 7000m total drilling length) to obtain potential yield 

information.  

2.2.1 Diamond bit dr illing 

 
The main advantage of diamond bit drilling is that it produces rock cores which would 

yield valuable geological information about the aquifer.  Analysis of these cores can 

provide detailed information regarding the layering and deformation of the rock. 

Downhole logging can also provide hydrogeological and permeability information. 

                                                
1 This Chapter is based on an extract from the Final Scoping Report (November 2004). To enhance 
readability of the extract unnecessary cross-references to other sections in the Scoping Report have been 
removed. 
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Diamond bit drilling will produce holes of approximately 75mm in diameter, making the 

boreholes too narrow for test pumping purposes.   

 

During diamond bit drilling, water is pumped down the hole for lubrication. Drilling 

lubricants may also be added to the water in difficult drilling conditions. Water for this 

purpose would need to be brought in by bowser or drawn from a suitable stream and 

stored on site in a 10 000� portapool (See Section 2.3). To accommodate the drilling 

water and possible artesian flow, a sump (dimensions approximately 2.5m x 1.5m x 

1.5m) is created and lined to contain water that is emitted from the borehole. The water 

will be pumped back into the supply portapool for reuse. Excess water is released into 

the environment, if contaminated it will be stored and removed from site. The cores 

produced during drilling are winched from the hole and stored on site in core trays. 

Figure 2.1 shows a typical diamond drilling site. 

 

Where angled holes are to be drilled i.e. where the hole is not vertical, a concrete slab is 

cast to provide leverage during the drilling process.  The slabs are cast on site and 

removed after drilling is completed.  
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   Figure 2.1 Photo of diamond drill rig (Source: Umvoto) 

2.2.2 Air  percussion dr illing 

 

Unlike diamond bit drilling, the air percussion method does not produce a core but rather 

breaks the rock into small chips (See Figure 2.2 for a typical percussion drilling site). 

The main advantage of air percussion drilling is that it produces wider holes than 

diamond bit drilling (bit approximately 405 mm). This allows for pump testing2 of the 

borehole, from which valuable information regarding the hydraulic conductivity and 

storativity of the aquifer can be determined. Pump-testing will be undertaken for 10-14 

days during the TMG Aquifer project. Holes can be drilled wider initially to allow grouting 

of the upper portion before continuing to greater depths with smaller bits. Air percussion 

drilling is only appropriate for shallower boreholes, as it becomes increasingly difficult to 

drill below depths of approximately 300m.  Where deeper holes are required, diamond 

bit drilling or a combination of drilling techniques would be required.   

 

Air percussion drilling requires the use of a truck mounted platform and a separate trailer 

or truck for transporting the compressor rig. To increase the drilling capacity, a second 

compressor may be used.  The rig assembly, rods, diesel motor and wire-line winch are 

brought to the site by truck.  

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 2.2 Photo of truck mounted air percussion rig (Photograph: Mike Luger 2004) 

 

 

                                                
2 Pump testing is when a water pump is placed in the borehole and water is pumped from the hole at a 
constant (or variable) rate for a defined period of time to determine the sustainable yield potential of the 
borehole.  
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During drilling, air is used to enable drilling. Slurry can be produced during the drilling 

process, due to the high level of rock chips and/ or drilling foam mixing with water from 

the borehole. The slurry requires the use of a collection system before it is released into 

the environment so that the solids can settle out and be removed. To accommodate this 

slurry, a sump is created (dimensions approximately 2.5m x 1.5m x 1.5m) and lined to 

contain water as it is emitted from the hole. After the sediment has settled sufficiently, 

excess water is released into the environment via lay-flat (collapsible) pipes to the 

closest suitable water drainage channel. 
 

Representative samples of the rock chips produced during air percussion drilling are 

stored in piles at the site for analysis, and the remaining material is removed and 

discarded. 

2.2.3 Casing 

 
The upper portion (approximately 30-50m) of each drill hole, regardless of which 

technique was used to drill it, will be grouted and cased with steel casing. This is 

undertaken to stabilise the borehole, seal off near surface moisture (water table) and 

provide for capping should artesian flow be encountered. A small drill bit is then used to 

drill through the grouting and deepen the hole, if required. 
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2.3 A TYPICAL DRILL SITE 
 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
Figure 2.3 Typical Diamond Core Drilling rig set-up. 
(Source: TMG Feasibility Study and Pilot Project: Geohydrology Preliminary Phase Report, 2004) 
 

Note: A percussion drill site does not use water for lubrication and therefore the storage 
and pump above the drill and the sludge tank below the drill would not be present. 

2.3.1 Size 

The area directly affected by drilling operations at each site would be a maximum of 600 

m2 (20 x 30 m). The size is determined by the following: 

 

·  The size and type of drilling rig required (dictated partly by hole depth and partly by 
geology); 

·  The intended depth, expected water strikes and intended use of the borehole;  

·  The slope of the site; 

·  Access to site; and 
·  Requirements for security or staff accommodation3. 

                                                
3 The contractor may establish the contractor’s service camp at his or her discretion, but the establishment 
within a TSA will need to be specified by the Site Specific EMP and approved by the ECO.   
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2.3.2 Infrastructure 

The equipment and facilities that typically form part of drilling operations include, inter 

alia: 

·  The drill rig; 

·  Areas for storage of rods, casings, drilled gravel, cores and samples; 
·  Unlined sumps for the control of runoff generated by drilling operations, and/or water 

strikes; 

·  Compressor; 
·  Fuel (diesel storage areas); 

·  Water storage areas, both for drilling and domestic use; 

·  Temporary accommodation (caravan), cooking and ablution facilities for drilling staff; 
·  Storage facility for solid and liquid waste; and 

·  Parking and turning areas for vehicles. 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.4 Drilling site at a borehole at Blikhuis indicating extent of footprint during drilling activities 
(Umvoto Photo Archives, 2003) 
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Figure 2.5 Drilling footprint at a monitoring borehole in Hermanus indicating extent of footprint 
immediately following drilling activities before final clear up and rehabilitation (Umvoto Photo Archives, 
2003) 

2.4 ACCESS ROADS/TRACKS 
Tracks are required to transport drilling rigs, other equipment, fuel and personnel to and 

from the drilling sites.  In many cases, existing tracks or roads will be used to access the 

sites. In some instances, however, these will need to be upgraded and/ or extended in 

order to cope with the traffic to and from the site.  New access tracks will be created by 

driving a drill rig or truck along the proposed route, since the track only needs to be of a 

standard suitable for use by 4x4 vehicles as defined by this report.  Tracks will be 

developed with minimum bush-clearing (only where absolutely necessary) and 

disturbance to surrounding vegetation.  The access tracks used for the drilling period will 

also be used for ongoing Exploratory Phase monitoring.  Where necessary, access 

tracks will utilise gabions or culverts to ford water courses.   

2.5 STORAGE OF HAZARDOUS SUBSTANCES 

2.5.1 Diesel 

Diesel consumption for diamond bit drilling is approximately 50 to 70 litres/ day for larger 
rigs.  The diesel required is usually transported to the site daily in 20 litre drums on the 
back of a pick-up. 
 
The diesel required for air percussion drilling is significantly more, approximately 400 to 
600 litres/ day for a single compressor.  If a second compressor is used, this increases 
to 600 to 1000 litres/ day.  The diesel required is transported in a tank on the back of a 
4x4 vehicle or in a bowser, and is pumped over into the compressor using a hand pump. 
 
Bulk diesel is either stored at a camp off-site in 5000 litre tanks, or, if the drill site is close 
to a town, the diesel is obtained from a farmers’ co-op or other commercial source. 

2.5.2 Hydraulic fluid 

For diamond bit drilling, approximately 150 litres of hydraulic fluid is contained in a power 
pack system and is re-circulated in a completely sealed environment.  If a leak develops, 
the fluid is mopped up using an absorptive material and the power pack is refilled.  For 
diamond bit drilling, spare hydraulic fluid is kept on site in 20 litre drums for this purpose.  
For air percussion drilling two 20 litre drums are usually kept on the drill truck for topping 
up the fluid as required. 
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2.5.3 Engine sump oil 

Engine sump oil is stored on site in 5 litre or 20 litre cans, for diamond bit and air 
percussion drilling respectively, and is topped up as required. 

2.5.4 Lubr icating oil 

Lubricating oil is required for the air percussion rock hammer.  This oil is mixed into the 
compressed air stream and is blown down the hammer to keep the moving parts 
lubricated.   

2.6 TIMING &  DURATION OF DRILLING 
OPERATIONS 

Barring unforeseen delays, the TMG Aquifer Project has scheduled its drilling operations 

to start in the drier summer months but extending into early winter, viz. October to April.  

Exploratory drilling activities are expected to be completed within seven months. 

 

Once initial exploratory drilling is completed in a TSA the decision will be made which 

sites to pump test, if any.  All sites will have rehabilitation measures in place for site 

closure or before the wet season (should pump testing be held over until the next dry 

season) whichever comes first.  Sites will be left in a stable condition between the initial 

drilling and pump testing or final rehabilitation. 

2.7 SITE CLOSURE 
Unless a problem is encountered during the drilling process, the intention is to use each 

of the boreholes drilled during this phase for monitoring purposes.  Should a pilot 

wellfield be established in the future, new boreholes would need to be drilled as the 

boreholes proposed for this phase would not be large enough for bulk abstraction 

purposes.  Establishing a pilot wellfield would require an entirely separate EIA process. 

 

At the end of drilling operations for the Exploratory Phase, all that should remain at each 

drilling site is a capped borehole (see Figure 2.6).  In areas where vandalism might be 

expected, a concrete plinth may be constructed, which can be recessed below ground 

level and concealed by a manhole cover.  The well-heads can be equipped with special 

pressure seals to cut off artesian water flow if and when it is encountered, while allowing 

periodic access to collect water samples. Solar panels could be installed to provide 

power to scientific and technical monitoring equipment on the site.
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Figure 2.6 Photos showing capped borehole (left) (Source: CSIR, 2003) and concrete plinth with manhole 

cover (right) (Source: Umvoto Photo Archives, 2002) 

2.8 MONITORING PROGRAMME 
The TMG Aquifer Feasibility Study and Pilot Project has a monitoring task which has 
been responsible for developing a monitoring protocol in the Preliminary Phase and then 
to develop a monitoring programme for the Pilot Wellfield Phase. During the Preliminary 
Phase three hydrocensus surveys were undertaken to establish a pre-drilling baseline 
for the study area.  Three surveys have been completed subsequently bringing the total 
to six. 
 
It should be noted that the Exploratory Phase monitoring is focussed on collecting and 

analysing hydrogeological background data not ecological change. This is because no 

abstraction will be undertaken during the Exploratory Phase and any pump-testing 

undertaken would be of short duration. Any localised ecological water stress induced by 

the 14th day or less of the pump-test would be extremely difficult to detect. The 

Monitoring programme for the Pilot Phase will include ecological and hydrogeological 

data collection.   
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3 BOREHOLE SITES 
 
The following is a list of the borehole sites (Table 3.1) identified post-authorisation with their co-ordinates and sensitivity rating as 
classified in the Final Scoping Report (November 2004).  The shaded cells indicate sensitivity of “high” to “extremely high” resulting in 
the need for a Site Specific EMP at those sites 
 
Table 3.1 List of Borehole sites, coordinates, sensitivity, estimated drilling depth and orientation, and access route for each site 

SITE_ID LAT._S LONG._E ALT._(M) SENSITIVITY EST. DEPTH ORIENTATION ACCESS 
B1A1 34.00239 19.22008 400 Very High 250 m Vertical New track created by WfW 
B1C1 34.00732 19.22210 363 High 300 m Vertical On existing track 
H8A2 34.18469 18.90200 418 High 300 m Vertical On old logging road 
H8A1 34.18539 18.89892 423 Very High 800 m Vertical On old logging road 
T4B1 34.05833 19.04298 612 Very High >500 m Inclined? Adjacent to reserve 
T4C1 34.06358 19.04286 622 Low Moderate 300 m Inclined? On upper side of logging road 
T4C2 34.06021 19.04522 599 Low 500 m Vertical In gravel pit on logging road 
T4C3 34.05887 19.04934 634 Low 300 m Inclined? On lower side of logging road 

T4D1 34.07172 19.04125 621 High >200 Vertical On offroad track 
T4E2 34.06615 19.05710 583 Low >200 Vertical In forest, ~20 m off logging road 
W7D1 33.81629 19.06087 323 Very High >500 m Vertical On access road up kloof 
W7F1 33.80956 19.07814 317 Very High ~750 m Inclined? On upper side of reservoir 
W7F2 33.81476 19.08387 327 Very High ~500 m Inclined? On upper side of road 
W7K1 33.82289 19.04633 282 High 200 - 550m Vertical On old logging road 
W7K2 33.82819 19.03756 304 High 200 - 550m Vertical On old logging road 
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4 BRANDVLEI B1 SITES 
 
The B1 sites are situated in the southernmost reaches of the Stettyns Mountains, directly 
north of Theewaterskloof Dam. The area consists of largely undisturbed surrounds with 
the limited invasive, woody, alien plants. These typical (wetter) mountain fynbos 
environments with open “vlaktes” in upland valleys and rocky side-slopes are used by 
SOS cam scholars and there are two frequenly used footpaths through the upper valley 
adjacent to the upper drilling sit (B1A1) 

4.1 OVERVIEW OF THE B1 TARGET SITE SUB-AREAS 
A brief description of each authorised Target Site Sub-area (TSS) in the region is 
provided to allow for a greater understanding of the context within which the exploratory 
boreholes will occur.  Only two borehole sites were selected, one within B1A and one 
within B1C. 

4.1.1 B1A 

B1A is situated on the “Sharaline” Farm owned by Colin Harford and managed by 
CapeNature. The land is accessed from the Franschhoek-Villiersdorp Road via servitude 
through the SOS Outdoor Centre.   
. 

4.1.2 B1C 

B1C is situated on the “Sharaline” Farm owned by Colin Harford and managed by 
CapeNature. The land is accessed from the Franschhoek-Villiersdorp Road via servitude 
through the SOS Outdoor Centre.   

4.2 B1 CONTRACTOR’S SERVICE CAMP 
B1 does not allow for a centralised Contractor’s Service Camp located at a borehole site.  
B1C1, though located on a disturbed site, it not big enough and would not be able top 
facilitate the camp.  B1A1 was ruled out due to sensitive vegetation.  Provision for the B1 
contractor’s Service camp will need to be made outside of the TSA. 
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4.3 SITE B1A1 
Section 4.1 above provides a broad overview of the B1 TSS.  Each individual borehole 
site is however unique and the impacts associated with the identified activities would 
depend on the precise location where drilling occurs and the associated access route, 
the drilling technique used, the depth of drilling required and the mitigation measures 
implemented.  
 
As mentioned in Section 4.1.1, B1A1 is located on private land managed for biodiversity 
conservation and as a catchment area by CapeNature. The TSS is situated in a long, 
narrow valley running north to south with steep inclines on either side.  A river bisects 
the TSS providing for an area of “extreme sensitivity” running the length of the area.  The 
TSA is isolated with limited access and in corresponding good condition.  A site visit was 
undertaken on 8 May 2006 with Dr Cate Brown, Dr Charlie Boucher, Dr Chris Hartnady, 
and Ms Tinka Shapiro.  

4.3.1 B1A1 site descr iption 

B1A1 is situated at the southern end of the TSS approximately 15 m west of the gravel 
access road4. The site is at an elevation of 400 metres above mean sea level. 
 
The vegetation, as described by Dr. C. Boucher (refer to Appendix B for Botanical 
Notes), is both wet seep and mesic to dry Shale Band Fynbos.  The seeps are generally 
associated with streams in this area.  The streamside seep first indicated for drilling is 
located in a Brabejum stellatifolium Riparian Thicket community that contains an 
admixture of Protea nitida Colluvium Fynbos.  Moving the drilling site into the mesic to 
dry Tetraria bromoides Shale Band Fynbos will reduce traffic through the wetland 
thereby reducing compaction.  It is however acknowledged that the wetland vegetation 
may recover more rapidly from minor physical disturbance than the drier fynbos.  Figure 
5.1 shows the view from the revised site location towards the original site as well as a 
view towards the river. 

                                                
4 The site was initially located along the access road, but, during the site visit, the borehole location was moved from its 
initial position away from the seep as this would not reduce the geological value of the borehole but would be less 
destructive to the wetland and was still located alongside an existing footpath. 
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Figure 4.3:  View from B1A1 towards the river 
(indicated by blue dashed line). 

4.3.2 B1A1 Site Plan 

An overview of B1A1 and broad area of impact will be provided in this section in order to 
allow for contextualisation of the various impacts. Drilling at this site will be limited to 
core drilling only and no pump testing will be considered due to the sensitive nature of 
the site as well as access limitations.  Figure 4.3 illustrates the location of key 
landmarks as well as the implementation of the drilling process in the landscape 

a) Access 

Access to the borehole site is via servitude from the Franschhoek-Villiersdorp Road 
through the SOS Outdoor Centre. The road is in reasonable condition up until site B1C1 
from which point it becomes very rocky and at times very steep.  The road is currently 
only passable by 4X4.  The road is clear of vegetation until approximately 40 m from the 
site (B1A1).  The core rig will be brought in by tractor in a single trip.  From the parking 
area the tractor will follow the established footpath.  If the tractor needs to turn it will do 
so within the borehole site.   
 
During drilling operations site B1A1 will only be accessible by bakkie sized 4X4 and 
tractor.  No larger vehicles will be allowed beyond B1C1.  Maintenance must be carried 
out on the access road to facilitate passage and accommodate the increased volumes of 
traffic. 
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At the end of the road sufficient space will be provided and clearly demarcated for the 
parking and turning of two bakkies. There will be no provision for storage in the parking 
area.  The areas will be clearly marked and monitored. 
 
Access will be permitted to the site once a day by bakkie 4X4 to deliver diesel, water 
and any other needed supplies. No turning area is provided along the track and if the 
vehicle must be turned it will be done within the borehole site, otherwise the vehicle will 
have to return to the parking area without turning.  Only one trip is allowed per day and 
will be monitored by the contractor, the geohydrologist and the ECO.  All other access to 
the site from the parking are will be by foot. 

b) Boundary 

Site B1A1 will be clearly demarcated with a temporary fence as stipulated in the Project 
EMP and contract specifications. Furthermore, the access track and the parking area will 
be clearly marked.  The fence will enclose the entire borehole site and ensure that the 
access point is limited to the daily access track.  Site dimensions will be limited to 15 
metres in length parallel to the river, and 5 m along the slope perpendicular to the river 
as illustrated by Figure 4.3.  The borehole will be located in the lower half of the 
rectangle as indicated on the site plan (Figure 4.3), allowing for limited flexibility along 
the contour but limiting movement down the slope thereby ensuring that the site stays 
clear of the seep. 

c) Site layout 

The drilling operation and material storage will be entirely contained within the 
demarcated area as stipulated in the Project EMP. As discussed in Section 4.2, the 
contractor’s camp will not be located in the TSS.  Limited potable water will be stored at 
the borehole site. At least one portable toilet will be located at the vehicle parking and 
turning area allowing for access for maintenance. No other storage will be allowed at the 
parking area.  Any remaining infrastructure associated drilling and drilling staff will be 
stored at the contractor’s service camp. 

d) Water  management 

Water will be allowed to flow into the borehole site down-slope as sheet-flow.  Sediment 
will be removed according to the project EMP from the water prior to being released.  
The drainage area will be monitored for signs of canalisation, which is likely to result in 
erosion.  As discussed in section 4.3.2 no pump testing will be considered for this site. 

e) Monitor ing 

Monitoring of water quality will take place at two monitoring stations, one upstream and 
one downstream from the site. The following monitoring will be undertaken before and 
after drilling:  

o D10, 25 and 50 cross-sections (size of substrata) 
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o SASS counts 
 
The following monitoring will be undertaken bi-monthly basis by the ECO:  

o Total Suspended Solids (TSS)  
o Fixed point photography 

 
Samples must be collected bi-monthly from one month before drilling commences to one 
month after site closure. Access to the monitoring sites will be via the overgrown road as 
the river is too overgrown to allow access via the streambed 
 
Furthermore, monitoring should include the recording of size and condition of individual 
Brabejum stellatifolium and Metrosideros angustifolium plants as well as keeping an 
overall photographic record of the general condition of the vegetation around the drilling 
site and at critical points along the access route (e.g. where wetlands and streams are 
crossed).  
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4.4 SITE B1C1 
Section 4.1 above provides a broad overview of the B1 TSS.  Each individual borehole 
site is however unique and the impacts associated with the identified activities would 
depend on the precise location where drilling occurs and the associated access route, 
the drilling technique used, the depth of drilling required and the mitigation measures 
implemented.  
 
As mentioned in section 4.1.1, B1C1 is located on private land, managed for biodiversity 
conservation and as a catchment area by CapeNature.  The TSS consists of a long 
narrow valley running north to south with steep inclines on either side.  The area is 
isolated and is in corresponding pristine condition.  A site visit was undertaken on 8 May 
2006 with Dr Cate Brown, Dr Charlie Boucher, Dr Chris Hartnady, and Ms Tinka Shapiro. 
The botanical notes from the field visit are included as Appendix B. 

4.4.1 B1C1 Site Descr iption 

B1C1 is situated in centre of the TSS on the eastern side of the access road at the foot 
of the slope and near the base of a seep (refer to Figure 4.4).  The site is situated in a 
clearing on the eastern shoulder of the road.  The borehole is situated towards the north-
eastern edge of the clearing at an elevation of 363 metres.  The road continues past the 
site and crosses the river via a causeway approximately 20 m from the site. 
 

  
Figure 4.4: The slope directly to the east of site B1C1; The some cause way crossing 
the river at site B1C1. 
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The general vegetation at B1C1, as described by Dr. C. Boucher (refer to Appendix B for 
Botanical Notes), is Shale Band Fynbos with some intermingled alluvium and colluvium 
overburden influencing its composition.  The proposed drilling site is situated some 18 m 
from the edge of the vegetation associated with an adjacent stream.  This vegetation is 
typical Western Cape Stream Thicket of Brabejum stellatifolium, Metrosideros 
angustifolia, Passerina corymbosa and Rhus angustifolia. Pteridium aquilinum typically 
dominates the Back Dynamic Zone along the outer edge of the stream.  Colluvium 
vegetation elements are typified by Montinia caryophyllacea, Protea nitida and Protea 
repens. Seepage vegetation occurs along the footslope to the south-east of the site with 
a large but low patch of a typical streamside plant, namely, Brabejum stellatifolium.   

4.4.2 B1C1 Site Plan 

An overview of the site and broad area of impact will be provided in this section to allow 
for contextualisation of the various impacts. Figure 4.5 illustrates the location of key 
landmarks as well as the implementation of the drilling process in the landscape. 
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f) Access 

Access to the site is via servitude from the Franschhoek-Villiersdorp Road through the 
SOS Outdoor Centre. The road is in reasonable condition for 4X4 vehicles up until this 
site despite being narrow and used only intermittently by vehicles. The access road will 
need to be upgraded to allow accommodate access for the percussion rig.   The western 
side of the site abuts the road, thereby providing access to the site.  Figure 4.5 
illustrated the already existing access area and borehole site. 

g) Boundary 

Site B1C1 will be clearly demarcated with a temporary fence as stipulated in the Project 
EMP and contract specifications.  The fence will enclose the entire site to ensure that the 
access point is limited. The size of the site is approximately 300m2. Due to the curved 
nature of the site boundary, the fence will be erected under the supervision of the ECO.  
The boundary will be in keeping with the already disturbed area.  

h) Site layout 

The Drilling operation and material storage will be entirely contained within the 
demarcated area as stipulated in the Project EMP. Additional storage will be located at 
the contractor’s service camp located outside the B1 TSAs. 

i) Water  management 

Water will be removed from site via the road leading to the river.  Sediment will be 
removed from the water prior to being released into the channel according to the project 
EMP. Water will be channelled down the road for approximately 20 metres before being 
allowed to flow into the river (refer to Figure 4.6). See Section 4.5.1 regarding measures 
that will be undertaken should pump testing be undertaken on this site. 

j ) Monitor ing 

Monitoring of water quality will take place at two monitoring stations, one upstream and 
one downstream from the site. The following monitoring will be undertaken before and 
after drilling:  

o D10, 25 and 50 cross-sections (size of substrata) 
o SASS counts 

 
The following monitoring will be undertaken bi-monthly basis by the ECO:  

o Total Suspended Solids (TSS)  
o Fixed point photography 

 
Samples will be taken bi-monthly ensuring that samples are taken before drilling 
commences and 1 month after site closure.  
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Brabejum stellatifolium will be monitored both photographically and by recording height 
and condition.  In the seepage as well as along the stream, Metrosideros angustifolia 
provides for an additional target species for monitoring. General fixed photographic 
recording of the surrounding vegetation is required.  
 

 
Figure 4.6:  View from the river up the road to B1C1.  

4.4.3 Pump testing at B1C1 

Should site B1C1 be chosen as a site for pump testing, measures will be put in place to 
mitigate the impact of the anticipated volumes of water.  The water will travel down the 
road in a lay-flat to avoid erosion of the road surface. (Also see Section 4.4.2d) The 
water released into the river will be released against a rock or other non-erosive surface 
to ensured the water’s kinetic energy is dissipated .   
 
A flow meter will be attached to the beginning of the lay-flat in order to monitor the 
volume of water released without the need to continually travel the length of the lay-flat 
for measuring purposes.  No other impacts are associated with pump-testing at this site. 
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4.6 B1 PUMP TESTING 
If B1C1 is selected for pump testing, mitigation measures will be implemented to ensure 
environmental integrity.  During the site visits on 8 May 2006 mitigation measures 
appropriate for each site were explored and B1A1 was deemed not suitable for pump 
testing. A Site Specific EMP has been completed for B1C1 due to its sensitivity rating.  
The Site Specific EMP includes management and mitigation measures should the site be 
chosen for pump testing (Refer to Section 4.4.3). The relevant authorities will be 
informed of the sites selected for pump testing prior to the commencement of pumping 
operation. 

4.7 B1 CONCLUSIONS 
In addition to mitigation measures included in the Project EMP, Site B1A1 and B1C1 
require additional site-specific mitigation measures because of the sensitive nature of the 
sites and the surrounding areas. Adherence to these mitigation measures as well as 
monitoring of the impact of drilling activities on the surrounding ecosystems is essential 
to ensure effective environmental management. 
 
Should these measure be implemented the residual impact for the B1 sites is expected 
to be medium to low in the short term and low to very low the long term. 
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5 HOTTENTOTS-HOLLAND H8 SITES 
 
The whole H8 Target Site Area (TSA) is situated in the Steenbras Dam Management 
Area (Figure 5.1), which is part of the Hottentots Holland Nature Reserve managed by 
CapeNature. The area is one of considerable vegetation diversity, ranging from various 
types of Fynbos vegetation to pine plantations.  Figure 5.2 indicates the authorised 
Target Site Sub-areas (TSS) and the two exploratory sites identified within the H8 area. 
Of the identified exploratory boreholes both H8A1 and H8A2 are situated in areas that 
require site-specific EMPs. 

5.1 OVERVIEW OF THE H8A AREA 
A brief description of each authorised Target Site Sub-area (TSS) in the region is 
provided to allow for a greater understanding of the context within which the exploratory 
boreholes will occur. 
 
H8A is located within the Steenbras Dam Management Area portion of the Hottentots 
Holland Nature Reserve to the south-west of the dam.  Figure 5.1 illustrates the view 
from H8A1 towards the dam. 
 

 
Figure 5.1: View from H8A1 towards Steenbras Dam 

 

5.2 H8A CONTRACTOR’S SERVICE CAMP 
The two exploratory boreholes identified within H8A are in close proximity to one another 
and therefore a centralised Contractor’s Service Camp could be established to 
accommodate the contractor whilst drilling in the area. This contractor’s service camp 
could be located at or near to the forestry offices (to be confirmed with MTO). 
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The Contractor’s Service Camp allows for one central storage area of supplies needed 
on the individual drilling sites, including oils, lubricants, diesel, water (both potable and 
non-potable) drilling equipment, waste;  and accommodation, cooking and ablution 
facilities for drilling staff.   

5.3 SITE H8A1 
Section 5.1 above provides a broad overview of the H8A TSA.  Each individual borehole 
site is however unique and the impacts associated with the identified activities would 
depend on the precise location where drilling occurs and the associated access route, 
the drilling technique used, the depth of drilling required and the mitigation measures 
implemented.  
 
H8A is located in the Steenbras Dam Management Area which is managed by 
CapeNature and is considered part of the Hottentots-Holland Nature Reserve.  The area 
is not open to the public and is managed purely for conservation and dam related issues.  
Some pine plantations remain in the area, managed in combination with the other land 
uses. Site H8A1, as seen in Figure 5.2, is located within an area of “very high” 
sensitivity and therefore requires a Site-specific EMP.  A site visit was undertaken on 8 
May 2006 with Dr Cate Brown, Dr Charlie Boucher, Dr Chris Hartnady and Ms Tinka 
Shapiro. The botanical notes from the field visit are included as Appendix B. 

5.3.1 H81A Site Descr iption 

H8A1 is located along the plain just over 1.5 kilometres south of the western end of 
Steenbras Dam in the Hottentots-Holland Nature Reserve.  The site is located on a 
logging road that skirts the foot slopes of the mountain complex stretching eastward from 
Kogelberg Peak. 
 
The vegetation on site, as described by Dr. C. Boucher (refer to Appendix B for 
Botanical Notes), is proteoid-ericoid-restioid Sandstone Fynbos in which Cliffortia atrata, 
Erica hispidula, Erica pulchella, Leucadendron xanthoconus and Restio occultus are 
prominent.  The vegetation following a dolerite dyke is clearly distinct from that of the 
surrounding sandstone being taller, having a greater restioid component and being 
characterised by extensive wetlands at higher altitude to the south of the drilling site.  
The northern side of the track has spoil from track construction along it and this side is 
therefore preferred for drilling from a botanical view because of its disturbed nature.   

5.3.2 H8A1 Site Plan 

An overview of the site and broad area of impact will be provided in this section in order 
to allow for contextualisation of the various impacts. Figure 5.3 illustrates the location of 
key landmarks as well as the implementation of the drilling process in the landscape 
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a) Access 

The borehole has been sited in the stormwater channel on the southern side of the road 
allowing for use of as much of the road as possible to be used for site activities.  Access 
to the drilling site will remain via the road as illustrated in Figure 5.1. The road will be 
closed to traffic during drilling for a period of x weeks by agreement with the landowner 
and manager.  

b) Boundary 

Site H8A1 will be clearly demarcated with a temporary fence as stipulated in the Project 
EMP.  The fence must enclose the entire site to ensure that the access points are limited 
to the width of the road.  The space required for drilling operations and related 
equipment will be concentrated on the northern side of the road containing the spoil 
(refer to Figure 5.1).  The site is approximately 150 m2. 

c) Site layout 

The Drilling operation and material storage will be entirely contained within the 
demarcated area as stipulated in the Project EMP. At least one portable toilet and limited 
potable water will be included in the site area but the remaining infrastructure associated 
with the Contractor’s camp will be located off site at the contractor’s service camp as 
described in Section 4.2. 

d) Water  Management 

Water will be removed from site via the existing west-flowing stormwater channel.  Water 
will be channelled down the existing stormwater channel adjacent to the road for 
approximately 120 metres where there is an existing area for the water to pool.  It will 
then flow through an existing culvert under the road and follow the channel of a seasonal 
stream.   

e) Monitor ing 

Due to the seasonal nature of the stream into which the drilling water will be fed, 
monitoring water quality is not possible upstream.  Monitoring downstream will only 
indicate water quality flowing from the borehole site.  Fixed point photographic 
monitoring of surrounding vegetation in the wetlands will be undertaken.  Monitoring 
must take place both close to and up to a one kilometre distant from the drilling site 
following the dyke, as there is considerable potential that these wetlands could exhibit 
drought stress as a result of water abstraction during dry periods.  Some key species 
could be identified for monitoring purposes in the wetlands. Suitable candidate species 
were however not observed during the field trip and should be agreed with CapeNature. 
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Figure 5.4:  From site H8A1 westwards along 

stormwater channel. 

 
The culvert as well as the stream channel will be monitored on a regular basis as the 
sediment is sand which is highly friable. 

5.3.3 Pump Testing at H8A1 

Should site H8A1 be chosen as a site for pump testing, mitigation measures will be put 
in place to mitigate the impact of anticipated volumes of water.  The water will travel 
through the existing stormwater channel in a lay-flat to avoid erosion.  The water can be 
released into the stream with minimal impacts.  Water flow from the lay-flat will be 
directed into the culvert ensuring the waters kinetic energy is dissipated before the water 
enters the stream.   
 
A flow meter will be attached to the beginning of the lay-flat in order to monitor the 
volume of water released without the need to continually travel the length of the lay-flat 
for measuring purposes.  No other impacts are associated with pump-testing at this site. 
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5.4 SITE H8A2 
Section 5.1 above provides a broad overview of the H8A TSA.  Each individual borehole 
site is however unique and the impacts associated with the identified activities would 
depend on the precise location where drilling occurs and the associated access route, 
the drilling technique used, the depth of drilling required and the mitigation measures 
implemented.  
 
H8A is located in the Steenbras Dam Management Area which is managed by 
CapeNature and is considered part of the Hottentots-Holland Nature reserve.  The area 
is not open to the public and is managed purely for conservation and dam related issues.  
Some pine plantations remain in the area, managed in combination with the other land 
uses. Site H8A2, as seen in Figure 5.2, is located within an area of “high” sensitivity and 
therefore requires a Site-specific EMP.  A site visit was undertaken on 8 May 2006 with 
Dr Cate Brown, Dr Charlie Boucher, Dr Chris Hartnady and Ms Tinka Shapiro. The 
botanical notes from the field visit are included as Appendix C. 

5.4.1 H8A2 Site Descr iption 

H8A2 is located along the flats just over 1.7 kilometres south of the western end of 
Steenbras Dam in the Hottentots-Holland Nature Reserve.  The site is located on a 
logging road that skirts the footslopes of the mountain complex stretching eastward from 
Kogelberg Peak.  
 
This site is located approximately 300 metres to the east of H8A1 along the same track.  
The vegetation on site, as described by Dr. C. Boucher (refer to Appendix B for Botanical 
Notes), is located on sand flats supporting a mesic to dry ericoid-restioid Sandstone 
Fynbos that is not ground water dependant.  Dominant plants include Cliffortia atrata, 
Erica articularis, Ischyrolepis sp., Calopsis membranacea and Restio bifarius. 
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Figure 5.5:  View from H8A2 southwards.  Site “peg” 

indicated by arrow. 

5.4.2 Site Plan 

An overview of the site and broad area of impact will be provided in this section in order 
to allow for contextualisation of the various impacts. Figure 5.6 illustrates the location of 
key landmarks as well as the implementation of the drilling process in the landscape.  It 
must be noted that there may be a technical need to move the site closer to the culvert.  
This can be done with no additional impact provided that the site does not move beyond 
the “Site Limit” coordinates noted on Figure 5.6.  The drilling site dimensions would 
remain the same. 

a) Access 

The borehole site has been sited in the stormwater channel on the southern side of the 
road allowing for use of as much of the road as possible for site activities.  Access to the 
drilling site will remain via the road as illustrated in Figure 5.6. Road closure will be 
approved by landowner CCT/MTO. 

b) Boundary 

Site H8A1 will be clearly demarcated with a temporary fence as stipulated in the Project 
EMP.  The fence must enclose the entire site to ensure that the access points are limited 
to the width of the road on both sides. The site is approximately 150 m2. 

c) Site layout 

The Drilling operation and material storage will be entirely contained within the 
demarcated area as stipulated in the Project EMP. At least one portable toilet and limited 
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potable water will be included in the site area.  The remaining infrastructure associated 
with the contractor’s service camp will be located off site as described in Section 5.2. 

e) Water  management 

Water will be removed from site via the existing west-flowing stormwater channel 
according to the Project EMP.  Water will be channelled down the existing stormwater 
channel adjacent to the gravel road for approximately 60 metres to where water is 
currently crossing over the road surface as seen by the fine, white sediment on the road 
in Figure 6.3.  A culvert will have to be built under the road at this location to ensure 
adequate water management.  The water will then flow from the existing channel through 
the culvert and emerge on the other site of the road to enter an existing seasonal 
drainage channel as seen in Figure 5.7.  Whereas the existing channel will deepen 
somewhat as water flows along its length, excessive erosion will be monitored and 
controlled. 
 

  
Figure 5.7:  H8A2 water Diversion point where water is currently crossing the road and location of proposed 

culvert; and existing informal, seasonal drainage channel. 

f) Monitor ing 

Due to the seasonal nature of the drainage channel into which the drilling water will be 
fed, monitoring water quality is not possible upstream from the stormwater channel.  
Monitoring downstream will only indicate water quality flowing from the borehole site.   
 
Fixed point photographic monitoring of surrounding vegetation in the wetlands will be 
completed.  Included in this will be the seeps on the southern slopes next to the site.  
Monitoring will take place both close to and up to one kilometre from the drilling site 
following the dyke, as there is considerable potential that these wetlands could exhibit 
drought stress during dry periods as a result of water abstraction.  Some key species 
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could be identified for monitoring purposes in the wetlands.  Suitable candidate species 
were however not observed during the field trip and need to be identified in agreement 
with CapeNature. 
 
The existing stormwater channel, the culvert and the stream will be monitored on a 
regular basis as the channel is highly erodible.  Figure 5.8 illustrates damage resulting 
from erosion east along the gravel road from the site. 
 

  
Figure 5.8:  Evidence of erosion on gravel road further east from sites; and mitigation measures put in place 

to manage erosion. 

5.4.3 Pump Testing at H8A2 

Should site H8A2 be chosen as a site for pump testing, mitigation measures will be put 
in place to mitigate the impact of anticipated volumes of water.  The water will travel 
through the existing stormwater channel in a lay-flat to avoid erosion. The water can be 
released into the stream with minimal impacts, but it must be ensured that the water’s 
kinetic energy is dissipated by allowing the water to flow from the lay-flat directly into the 
culvert.   
 
A flow meter will be attached to the beginning of the lay-flat in order to monitor the 
volume of water released without the need to continually travel the length of the lay-flat 
for measuring purposes.  No other impacts are associated with pump-testing at this site. 
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5.5 H8 PUMP TESTING 
If sites in the H8 TSS are selected for pump testing, mitigation measures will be 
implemented to ensure environmental integrity.  During the site visits on 8 May 2006 
mitigation measures appropriate for each site were explored and are presented here. 
 
The relevant authorities will be informed of the sites selected for pump testing with 
appropriate mitigation measures prior to the commencement of pumping operations.  
There are only two sites in H8 and Site Specific EMPs have been completed for both 
sites due to their sensitivity rating.  The Site Specific EMPs include management and 
mitigation measures should either of these two sites be chosen for pump testing. 

5.6 H8 CONCLUSIONS 
In addition to mitigation measures included in the Project EMP, H8A1 and H8A2 require 
additional site-specific mitigation to be implemented due to the sensitive nature of the 
sites and the surrounding areas.  Maintenance of mitigation measures, as well as 
monitoring, is essential to ensure effective environmental management. The fact that the 
sites are located on and immediately adjacent to existing gravel roads as indicated by 
the respective site plans, reduces the overall impact of drilling operations as well as the 
residual impact after operations have seized.  Should these measures be implemented 
the residual impact for the H8 sites is likely to be medium to low in the short term and 
low to very low in the long term. 
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6 THEEWATERSKLOOF T4 SITES 
 
All of the T4 Target Site Areas (TSA) (illustrated by Figure 4.1) are situated within the 
Nuweberg Forestry area and the Hottentots-Holland Nature Reserve.  Figure 6.1 
indicates the authorised Target Site Sub-areas and the six exploratory borehole sites 
within the T4 area. Of the identified exploratory borehole sites, only T4B1 and T4D1 are 
situated in areas which require a site specific EMP in addition to the project EMP.  

6.1 OVERVIEW OF THE T4 TARGET SITE SUB-AREAS 
A brief description of each authorised Target Site Sub-area (TSS) in the region is 
provided to allow for a greater understanding of the context within which the exploratory 
boreholes will occur. 

6.1.1 T4A 

T4A consists of an open valley at the base of the highest peaks in the Hottentots-
Holland Nature Reserve.  The area is a pristine mountain environment with the exception 
of various access routes. 

6.1.2 T4B 

T4B is contained in a largely untransformed montane valley bounded by pine plantation.  
It is situated on the main access route to the Riviersonderend canyon.  T4B straddles the 
upper reaches of the Palmiet River and numerous hiking trails run through the area. 

6.1.3 T4C 

T4C lies predominantly under pine or clear-cut areas, but extends into open fynbos on 
slopes to the Northwest and North.  T4C cuts across the upper reaches of the Palmiet 
River and Boland Hiking Way paths to Landdroskop Hut and Riversonderend canyon. 
Within this area is a conspicuous borrowpit. 

6.1.4 T4D 

T4D is located just west of the management and accommodation hub of the Nuweberg 
Forest section of the Hottentots-Holland Nature Reserve. The majority of the TSS 
consists of pine plantations or clear-cut areas, and extends into natural Sandstone 
Fynbos. 

6.1.5 T4E 

Much of T4E is under pine of which the central portion is in the process of being clear-
felled. The TSS extends into a wetland along the Palmiet River which abuts onto the 
main road approach to CapeNature’s Nuweberg office complex. Much of the TSS lies in 
a pine plantation or in clear-cut areas, while a borrowpit is located in the northern section 
of the TSS. 
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6.2 T4 CONTRACTOR’S SERVICE CAMP 
The exploratory boreholes identified within T4 are in relatively close proximity to each 
other and therefore should a Contractor’s Service Camp be established in the T4 TSS a 
centralised camp will be established at T4C2 to accommodate the contractor whilst 
drilling in the area (camps may be established outside TSS at the contractor’s 
discretion).  T4C2 is an existing borrow pit on a gravel road intersection surrounded by 
pine forest.  CapeNature and MTO Forestry have granted (to be confirmed) permission 
for the access road crossing this borrow pit to be blocked during the period in which 
drilling in T4 will take place.   
 
The Contractor’s Service Camp will allow for one central storage area of supplies 
needed on the individual drilling sites, including oils, lubricants, diesel, water (both 
potable and non-potable) drilling equipment, waste;  and accommodation, cooking and 
ablution facilities for drilling staff.   
 

 
Figure 4.2 View onto borrow pit of T4C2 proposed as a possible central Contractor’s Service Camp for T4 

sites. 
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6.3 SITE T4B1 
 
Section 4 above provides a broad overview of the T4 TSS.  Each individual borehole site 
is however unique and the impacts associated with the identified activities would depend 
on the precise location where drilling occurs and the associated access route, the drilling 
technique used, the depth of drilling required and the mitigation measures implemented. 
 
T4B is situated predominantly in the Hottentots-Holland Nature Reserve, which focuses 
on biodiversity conservation, catchment management, and the promotion of associated 
recreational activities.  The authorised Target Site Sub-area (TSS) straddles the upper 
reaches of the Palmiet River. The only identifiable disturbances in the TSS are the gravel 
management roads that intersect the area along its length and width, as well as 
numerous hiking trails. A site visit was undertaken on 21 April 2006 with Drs Cate 
Brown, Charlie Boucher, Chris Hartnady, Kornelius Riemann, Ms Karen Shippey and 
Tinka Shapiro.  

6.3.1 T4B1 site descr iption 

T4B1 is located at the south-eastern end of T4B approximately 500 metres from the 
entrance gate posts to the Hottentots-Holland Nature Reserve on the western side (ie 
above the road).  From the road the site slopes at first gently upwards, becoming 
gradually steeper within the first 100 metres, and then increasing more rapidly to the 
southeast.  The site is situated at an elevation of 612 m above sea level. The road that 
abuts the site has a stormwater channel running along its length on the uphill side. 
Sections of this channel are vegetated, which will help to slow any water flowing in it and 
thereby reduce potential for erosion.  
 
The Palmiet River flows approximately 50 metres to the northeast of the site within the 
extremely sensitive area that bisects T4B (Figure 6.1).  The banks of the river are steep 
and the river bed consists of large to medium boulders.  The river is shallow and rocky.  
Water quality in the river is considered to be very good.  The wetland seep which runs 
adjacent to the river extends above the level of the road in the area of T4B1, estimated 
to be 2 177 m2 in size. 
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Figure 6.1: Palmiet River downstream from site. 
 

T4B1, as described by Dr. C. Boucher (refer to Appendix B for Botanical Notes), is 
located on the edge of pristine proteoid-ericoid-restiod Sandstone Fynbos seep 
estimated to be between 7 and 9 years of age.  The average vegetation height is about 2 
metres and is dominated by Erica sessiliflora, Leucadendron xanthoconus and Restio 
occultus.  Some of the conspicuous characterizing species are: Elegia filacea, Erica 
hispidula and Struthiola leptantha.  The up-slope portion of the seep is a “winter wet – 
summer dry” type, whereas the down-slope portion of the seep located across the road 
is considered to be a wetter through-year seep dominated by Berzelia lanuginosa and 
Leucadendron xanthoconus.  The proposed site is 160 m2 in size which constitutes 
about 7% of the seep area above the road. 

6.3.2 T4B1 site plan 

An overview of T4B1 and broad area of impact is provided in this section to allow for 
contextualisation of the various impacts. Figure 5.2 illustrates the location of key 
landmarks as well as the implementation of the drilling process in the landscape. 

a) Access 

The eastern side of the site abuts the road. Access to the site will be limited to a clearly 
established access point that already exists and is currently used as an informal turning 
area. The site is located at a slight rise in the road resulting in the drainage channel 
running downhill from both sides of the access point.  Figure 5.3 illustrates the existing 
access point which interrupts the existing stormwater drainage channels running along 
the gravel road.  
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Figure 5.3 T4B1: from site toward road 

b) Boundary 

Site T4B1 will be clearly demarcated with a temporary fence as stipulated in the Project 
EMP.  The fence will enclose the entire site to ensure that access is limited to one point.   

c) Site layout 

The drilling operation and material storage will be entirely contained within the 
demarcated area as stipulated in the Project EMP. At least one portable toilet and limited 
potable water will be included in the site area but the remaining infrastructure associated 
with the Contractor’s camp will be located off site as described in Section 4.2. 

d) Water  management 

Excess water will be removed from site via the existing south-flowing stormwater road-
verge channel.  The channel flowing north-wards from the access point will be blocked to 
prevent water flowing into this portion of the channel. Sediment will be removed from the 
water according to the project EMP prior to being released into the channel. Water will 
be channelled down the road 44 metres past the borrow pit of T4C25 and diverted into 
the culvert and towards the river (refer to Figure 5.3).  The water will enter the river 
downstream from the weir where water is abstracted for the use of the local community 
  

                                                
5 A section of stormwater channel will be dig along the length of T4C2 to continue the channel all the way 
to the culvert.  Grates will be used to access T4C2 is both sites are operational at the same time. 
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Figure 5.3 Stormwater channel from T4B1 site towards T4C2 (left); and the culvert 

towards river south of T4C2 (right) 

e) Monitor ing  

Monitoring of water quality will take place at two monitoring stations, one upstream and 
one downstream from the site. The following monitoring will be undertaken before and 
after drilling:  

o D10, 25 and 50 cross-sections (size of substrata) 
o SASS counts 

 
The following monitoring will be undertaken bi- monthly basis by the ECO:  

o Total Suspended Solids (TSS)  
o Fixed point photography 

 
Samples will be taken bi-monthly ensuring that samples are taken before drilling 
commences and 1 month after site closure.  

6.3.3 PUMP TESTING AT T4B1 

Should site T4B1 be chosen as a site for pump testing, mitigation measures will need to 
be put in place to mitigate the impact of anticipated volumes of water.  These include 
conveying the water through a lay-flat to the river discharge point in order to avoid 
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erosion of the stormwater channel and the culvert.  The water will be released into the 
river via a rock or other non-erosive surface in such a manner as to minimise local scour.   
 
A flow meter will be attached to the site end of the lay-flat in order to monitor the volume 
of water released.  During the field visit it was determined that the water temperature and 
water chemistry anticipated from the borehole will not significantly impact the aquatic 
environment.  No other impacts are associated with pump-testing at this site. 
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6.4 T4D1 
Section 4 above provides a broad overview of the T4 TSS.  Each individual borehole site 
is however unique and the impacts associated with the identified activities would depend 
on the precise location where drilling occurs and the associated access route, the drilling 
technique used, the depth of drilling required and the mitigation measures implemented.  
 
T4D located just west of the management and accommodation hub of the Nuweberg 
section of the Hottentots-Holland Nature Reserve. The western reaches of TSS extend 
into open montane fynbos surrounds. A site visit was undertaken on 21 April 2006 with 
Dr Cate Brown, Dr Charlie Boucher, Dr Chris Hartnady, Dr Kornelius Riemann, Ms 
Karen Shippey and Ms Tinka Shapiro. 

6.4.1 T4D1 Site Descr iption 

T4D1 is located in the western portion of T4D.  The site is on the western, upper slope of 
a narrow river valley. The site is situated at an elevation of 621 m above sea level. The 
gravel road adjacent to the site runs downhill (northwards) to a bridged river crossing 
and uphill to the south.  
 
The site (refer back to figure 4.1) is located within pine forest adjacent to a seep area, 
therefore resulting in its sensitivity classification of “high”.  The borehole site itself is on a 
small hill (knoll) and therefore on higher and drier ground than the adjacent seep (Figure 
6.1). The site itself is vegetated with pines. The gravel road intersects the seep area 
which continues upslope of the road. 
 

 
Figure 6.1:  Downslope from road portion of seep with pegged 

borehole site in foreground. 
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This site, as described by Dr. C. Boucher (refer to Appendix B for Botanical Notes), is 
located on a knoll at the edge of a rare shale wetland plant community in which Cliffortia 
odorata, Osmitopsis asteriscoides, Psoralea pinnata and Wachendorfia thyrsiflora are 
conspicuous elements.  This wetland is already utilized for water abstraction (By whom 
etc)(a pipe from it follows the track).  

6.4.2 T4D1 Site plan  

An overview of T4D1 and broad area of impact is provided in this section to allow for 
contextualisation of the various impacts. Figure 6.2 illustrates the location of key 
landmarks as well as the implementation of the drilling process in the landscape. 

a) Access 

Access to site T4D1 will be via the existing forestry road.  The borehole site is 
immediately adjacent to the gravel road and due to limited space the road itself will need 
to form part of the site. Permission for temporary road closure during drilling operations 
has been confirmed by CapeNature and MTO Forestry (to be confirmed). The 
operational aspects of the site will be kept on the northern (downhill) side of the borehole 
site to limit negative impact on the seep itself.  Access to the seep areas will be strictly 
prohibited.  

b) Boundary 

Site T4D1 will be clearly demarcated with a temporary fence as stipulated in the Project 
EMP.  The fence will enclose the entire site to ensure that access is limited to the two 
points on the road.   

c) Site layout 

The drilling operation and material storage will be entirely contained within the 
demarcated area as stipulated in the Project EMP. At least one portable toilet and limited 
potable water will be included in the site area but the remaining infrastructure associated 
with the Contractor’s camp will be located off site as described in Section 4.2. 

d) Water  management 

Water being released into the seep area is likely to canalise the seep and cause plant 
deaths and degradation of the fragile system. No canalisation of the seep must be 
allowed to occur. Excess water will therefore be removed from site by directing it down 
the north-western slope into the pine forest towards the river. Sediment will be removed 
from the water as stipulated by the project EMP prior to being released. 
 



 
86

 

F
ig

.6
.2

 
N

T
S

 



 87 

 
Figure 6.3:  Down slope from road illustrating the edge of the seep in 

the right and the pine forest on the left (direction of water 
flow from site). The brown foreground is ferns with dry 
summer foliage. 

 

Should pump testing be done at this site the water will be transported to the river via a 
lay-flat laid on the road.  This is to ensure that the increased volumes and velocity of the 
water anticipated from a pump-test do not erode the road 

e) Monitor ing  

Monitoring of water quality will take place at two monitoring stations, one upstream and 
one downstream from the site. The following monitoring will be undertaken before and 
after drilling:  

o D10, 25 and 50 cross-sections (size of substrata) 
o SASS counts 

 
The following monitoring will be undertaken bi-monthly basis by the ECO:  

o Total Suspended Solids (TSS)  
o Fixed point photography 

 
Samples will be taken bi-monthly ensuring that samples are taken before drilling 
commences and 1 month after site closure.  
 
To minimise the impact of trampling, monitoring upstream of the site will be done at the 
bridge approximately 120 metres along the road from the site.  The downstream 
monitoring site will be accessed by the ECO via the streambed. 
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6.4.3 Pump testing at T4D1 

Should site T4D1 be chosen as a site for pump testing, mitigation measures will need to 
be put in place to mitigate the impact of anticipated volumes of water.  These include 
conveying the water through a lay-flat to the river discharge point in order to avoid 
erosion of the road and slopes.  The water will be released into the river via a rock or 
other non-erosive surface in such a manner as to minimise local scour.   
 
A flow meter will be attached to the site end of the lay-flat in order to monitor the volume 
of water released.  During the field visit it was determined that the water temperature and 
water chemistry anticipated from the borehole will not significantly impact the aquatic 
environment.  No other impacts are associated with pump-testing at this site. 



 
89

 

6.
4.

4 
E

nv
ir

on
m

en
ta

l M
an

ag
em

en
to

f 
T

4D
1 

M
an

ag
em

en
t 

ap
pr

oa
ch

es
 a

nd
 m

iti
ga

tio
n 

m
ea

su
re

s 
sp

ec
ifi

c 
to

 T
4B

1 
ar

e 
pr

ov
id

ed
 i

n 
th

is
 s

ec
tio

n.
  

A
s 

di
sc

us
se

d 
ea

rli
er

, 
dr

ill
in

g 
op

er
at

io
n 

an
d 

m
an

ag
em

en
t 

in
iti

at
iv

es
 a

re
 t

ai
lo

re
d 

by
 t

he
 S

ite
 S

pe
ci

fic
 E

M
P

 t
o 

su
it 

ea
ch

 in
di

vi
du

al
 s

ite
. 

 T
hi

s 
se

ct
io

n 
fo

cu
se

s 
on

 t
he

 
sp

ec
ifi

c 
im

pa
ct

s 
of

 c
on

ce
rn

 f
or

 t
hi

s 
si

te
 a

nd
 p

ro
vi

de
s 

gu
id

an
ce

 t
o 

th
e 

E
C

O
, 

ge
oh

yd
ro

lo
gi

st
, 

th
e 

re
le

va
nt

 a
ut

ho
rit

ie
s,

 t
he

 la
nd

ow
ne

r 
an

d 
th

e 
la

nd
 m

an
ag

er
.  

It 
hi

gh
lig

ht
s 

m
iti

ga
tio

n 
ac

tio
ns

 a
nd

 c
on

te
m

pl
at

es
 th

e 
re

si
du

al
 im

pa
ct

 a
fte

r 
m

iti
ga

tio
n.

 
 

Im
p

ac
t 

C
at

eg
o

ry
 

D
et

ai
le

d
 Im

p
ac

t 
M

it
ig

at
io

n
 A

ct
io

n
s 

R
es

p
o

n
si

b
ili

ty
 

M
o

n
it

o
ri

n
g

 A
ct

iv
it

y 
R

es
id

u
al

 Im
p

ac
t 

af
te

r 
m

it
ig

at
io

n
 

C
o

m
p

ac
ti

n
g

 
V

eg
et

at
io

n
 

F
oo

t o
r 

ve
hi

cl
e 

tr
af

fic
 a

nd
 

st
or

ag
e 

ar
ea

s 
w

ill
 fl

at
te

n 
ad

ja
ce

nt
 s

en
si

tiv
e 

ve
ge

ta
tio

n 
an

d 
co

m
pa

ct
 

so
il 

an
d 

in
cr

ea
se

 
po

te
nt

ia
l f

or
 p

os
si

bl
e 

er
os

io
n 

in
 fr

ia
bl

e 
so

ils
 

o
 P

ro
hi

bi
te

d 
ac

ce
ss

 b
y 

fo
ot

 a
nd

 
ve

hi
cl

e 
to

 v
eg

et
at

io
n 

ou
ts

id
e 

of
 

de
m

ar
ca

te
d 

ar
ea

.  
o

  N
o 

ve
hi

cl
e 

w
ill

 d
riv

e 
ov

er
 

ve
ge

ta
tio

n 
ou

ts
id

e 
of

 th
e 

de
m

ar
ca

te
d 

ar
ea

.  
 

o
 D

ur
in

g 
pe

rc
us

si
on

 d
ril

lin
g 

th
e 

ro
ad

 w
ill

 b
e 

bl
oc

ke
d 

fo
r 

ap
pr

ox
im

at
el

y 
2 

w
ee

ks
 b

y 
ag

re
em

en
t w

ith
 C

ap
eN

at
ur

e 
to

 
m

in
im

is
e 

th
e 

ar
ea

 o
f t

he
 b

or
eh

ol
e 

si
te

. 
o

 D
ril

lin
g 

w
ill

 b
e 

un
de

rt
ak

en
 d

ur
in

g 
th

e 
dr

y 
se

as
on

 
o

 
A

pp
ro

pr
ia

te
 s

ite
 c

lo
su

re
 

m
ea

su
re

s 
w

ill
 b

e 
un

de
rt

ak
en

 
be

fo
re

 th
e 

su
bs

eq
ue

nt
 w

et
 

se
as

on
 to

 li
m

it 
er

os
io

n 
an

d 
re

-
es

ta
bl

is
h 

ve
ge

ta
tio

n 
on

 th
e 

de
m

ar
ca

te
d 

si
te

. (
S

ee
 p

ro
vi

si
on

 
un

de
r 

E
ro

si
on

 b
el

ow
) 

o
 

A
cc

es
s 

to
 th

e 
riv

er
 w

ill
 b

e 
re

st
ric

te
d 

to
 th

e 
ro

ad
, i

nc
lu

di
ng

 

C
on

tr
ac

to
r 

E
C

O
 

 

R
eg

ul
ar

 in
sp

ec
tio

n 
an

d 
ph

ot
og

ra
ph

ic
 r

ec
or

d 
us

in
g 

fix
ed

 p
oi

nt
s 

ar
ou

nd
 s

ite
.  

S
pe

ci
al

 
at

te
nt

io
n 

w
ill

 b
e 

pa
id

 to
 

po
te

nt
ia

l e
ro

si
on

 a
nd

 
de

po
si

tio
n 

po
in

ts
. 

 

o
  D

ire
ct

 
co

m
pa

ct
in

g 
of

 
so

il 
an

d 
fla

tte
ni

ng
 

of
 v

eg
et

at
io

n 
lim

ite
d 

to
 th

e 
de

m
ar

ca
te

d 
si

te
.  

o
 S

ite
 is

 e
xp

ec
te

d 
to

 r
ec

ov
er

 w
el

l 
w

ith
 a

pp
ro

pr
ia

te
 

re
ha

bi
lit

at
io

n.
 

 R
es

id
u

al
 Im

p
ac

t-
 

S
ho

rt
-t

er
m

: l
ow

 
Lo

ng
-t

er
m

: v
er

y 
lo

w
 



 
90

 

ac
ce

ss
 fo

r 
m

on
ito

rin
g 

an
d 

ac
ce

ss
 

to
 th

e 
la

y 
fla

t. 

C
ho

ki
ng

 S
ee

p 
w

ith
 

se
di

m
en

t c
au

si
ng

 p
la

nt
 

de
at

hs
, a

nd
 a

lte
ra

tio
n 

in
 

w
et

la
nd

 fu
nc

tio
ns

 

o
 S

ed
im

en
t w

ill
 b

e 
re

m
ov

ed
 fr

om
 

an
y 

w
at

er
 fl

ow
in

g 
fr

om
 th

e 
bo

re
ho

le
 a

cc
or

di
ng

 to
 th

e 
pr

oj
ec

t 
E

M
P

.  
A

dd
iti

on
al

 m
ea

su
re

 w
ill

 b
e 

im
pl

em
en

te
d 

as
 n

ee
de

d 
th

er
eb

y 
m

in
im

is
in

g 
se

di
m

en
ta

tio
n 

of
 

su
rr

ou
nd

in
g 

se
ep

.  
o

 S
ho

ul
d 

pu
m

p 
te

st
in

g 
ta

ke
 p

la
ce

 a
 

su
m

p 
w

ill
 b

e 
in

 p
la

ce
 to

 a
llo

w
 fi

ne
 

se
di

m
en

t t
o 

be
 r

em
ov

ed
 

C
on

tr
ac

to
r 

E
C

O
 

R
eg

ul
ar

 in
sp

ec
tio

n,
 

m
on

ito
r 

ve
ge

ta
tio

n 
he

al
th

 th
ro

ug
h 

fix
ed

 
po

in
t p

ho
to

gr
ap

hi
c 

re
co

rd
.  

S
pe

ci
al

 
at

te
nt

io
n 

w
ill

 b
e 

pa
id

 to
 

po
te

nt
ia

l e
ro

si
on

 a
nd

 
de

po
si

tio
n 

po
in

ts
. 

o
 N

o 
se

di
m

en
ta

tio
n 

of
 s

ee
p 

 
 R

es
id

u
al

 Im
p

ac
t-

 
S

ho
rt

-t
er

m
: l

ow
 

Lo
ng

-t
er

m
:  

ve
ry

 lo
w

 

S
ed

im
en

ta
ti

o
n

 

C
ho

ki
ng

 r
iv

er
 w

ith
 

ad
di

tio
na

l s
ed

im
en

t 
po

ss
ib

le
 a

lte
rin

g 
riv

er
 

flo
w

 d
yn

am
ic

s 
an

d 
in

cr
ea

si
ng

 d
ea

th
s 

of
 r

iv
er

 
m

ic
ro

fa
un

a 

o
 S

ed
im

en
t w

ill
 b

e 
re

m
ov

ed
 fr

om
 

an
y 

w
at

er
 fl

ow
in

g 
fr

om
 th

e 
bo

re
ho

le
 a

cc
or

di
ng

 to
 th

e 
pr

oj
ec

t 
E

M
P

.  
A

dd
iti

on
al

 m
ea

su
re

 w
ill

 b
e 

im
pl

em
en

te
d 

as
 n

ee
de

d 
m

in
im

is
in

g 
an

y 
ch

an
ge

 in
 

se
di

m
en

t l
oa

d 
an

d 
ha

bi
ta

t 
ch

ar
ac

te
ris

tic
s.

 
o

 S
ho

ul
d 

pu
m

p 
te

st
in

g 
ta

ke
 p

la
ce

 a
 

su
m

p 
w

ill
 b

e 
in

 p
la

ce
 to

 a
llo

w
 fi

ne
 

se
di

m
en

t t
o 

be
 r

em
ov

ed
 

C
on

tr
ac

to
r 

E
C

O
 

R
ec

or
d 

pr
of

ile
 o

f 
pa

rt
ic

le
 s

iz
es

 in
 r

iv
er

 
ab

ov
e 

an
d 

be
lo

w
 s

ite
 

(m
on

ito
rin

g 
si

te
 A

 a
nd

 B
 

in
 fi

gu
re

 6
.2

) 
bo

th
 p

rio
r 

to
, d

ur
in

g 
an

d 
af

te
r 

dr
ill

in
g 

ac
tiv

iti
es

.  
A

ls
o 

m
on

ito
r 

S
A

S
S

 C
ou

nt
s 

an
d 

T
S

S
. 

o
 N

o 
se

di
m

en
ta

tio
n 

of
 r

iv
er

  
 R

es
id

u
al

 Im
p

ac
t-

 
S

ho
rt

-t
er

m
: v

er
y 

lo
w

 
Lo

ng
-t

er
m

:  
ne

gl
ig

ib
le

 

E
ro

si
on

 
 

Lo
ss

 o
f s

oi
l f

ro
m

 s
ite

 
af

te
r 

dr
ill

in
g 

op
er

at
io

ns
 

ce
as

e 
 

O
n 

cl
os

ur
e 

of
 s

ite
 th

e 
fo

llo
w

in
g 

re
ha

bi
lit

at
io

n 
m

ea
su

re
s 

w
ill

 b
e 

ta
ke

n 
by

 a
 s

ui
ta

bl
y 

qu
al

ifi
ed

 p
ro

fe
ss

io
na

l: 
o

 re
m

ov
al

 o
f a

ny
 c

on
ta

m
in

at
ed

 s
oi

l 
of

f s
ite

, 
o

 h
an

d 
sc

ar
ifi

ca
tio

n 
of

 th
e 

so
il 

C
on

tr
ac

to
r 

E
C

O
 

 

M
on

ito
rin

g 
w

ill
 ta

ke
 

pl
ac

e 
as

 s
ite

 is
 v

ac
at

ed
 

as
 w

el
l a

s 
af

te
r 

th
e 

fir
st

 
ra

in
 a

nd
 a

fte
r 

th
e 

fir
st

 
w

in
te

r.
 

o
 L

im
it 

lo
ss

 o
f 

to
ps

oi
l p

os
t s

ite
 

cl
os

ur
e 

 
o

 V
eg

et
at

io
n 

re
-

es
ta

bl
is

he
s 

co
ve

r 
o

 L
im

ite
d 

al
ie

n 



 
91

 

su
rf

ac
e 

to
 d

ep
th

 o
f 2

00
m

m
,  

o
 la

yi
ng

 o
f b

ru
sh

 c
ut

 m
at

er
ia

l o
r 

or
ga

ni
c 

m
at

er
ia

l r
em

ov
ed

 (
no

t 
m

ul
ch

ed
) 

ov
er

 e
xp

os
ed

 a
re

as
 

w
ei

gh
te

d 
do

w
n 

w
ith

 s
to

ne
s,

   
o

 T
w

o 
si

x 
m

on
th

ly
 p

os
t-

cl
os

ur
e 

vi
si

ts
 w

ill
 b

e 
m

ad
e 

to
 r

em
ov

e 
an

y 
al

ie
n 

ve
ge

ta
tio

n 
fr

om
 th

e 
de

m
ar

ca
te

d 
ar

ea
, a

nd
 

o
 S

pe
ci

al
 c

ar
e 

m
us

t b
e 

ta
ke

n 
on

 
sl

op
e 

un
de

r 
pi

ne
 a

s 
su

rf
ac

e 
m

ay
 

be
 s

lo
w

 to
 r

e-
ve

ge
ta

te
 o

r 
fo

r 
a 

pr
ot

ec
tiv

e 
la

ye
r 

of
 b

io
m

as
s 

to
 

ac
cu

m
ul

at
e.

 

ve
ge

ta
tio

n 
gr

ow
th

  
 R

es
id

u
al

 Im
p

ac
t-

 
S

ho
rt

-t
er

m
: l

ow
 

Lo
ng

-t
er

m
:  

ve
ry

 lo
w

 

E
ro

si
on

 o
f a

re
a 

du
e 

to
 

hi
gh

 v
ol

um
e 

of
 tr

af
fic

 
o

 E
ro

si
on

 r
es

ul
tin

g 
fr

om
 in

cr
ea

se
d 

tr
af

fic
 o

n 
th

e 
to

p 
of

 th
e 

kn
ol

l w
ill

 
be

 m
on

ito
re

d 
an

d 
m

iti
ga

te
d 

if 
ne

ed
 b

e.
 

o
 M

ea
su

re
s 

w
ill

 b
e 

ta
ke

n,
 if

 
ne

ed
ed

, t
o 

m
iti

ga
te

 e
ro

si
on

 in
 th

e 
ar

ea
 o

f w
at

er
 r

el
ea

se
 o

n 
th

e 
si

de
 

fu
rt

he
st

 a
w

ay
 fr

om
 th

e 
se

ep
. 

C
on

tr
ac

to
r 

E
C

O
 

R
eg

ul
ar

 m
on

ito
rin

g 
of

 
co

nd
iti

on
 d

ow
n 

sl
op

e 
ar

ea
 in

 p
in

e 
fo

re
st

 

o
 N

o 
er

os
io

n 
fr

om
 

th
e 

si
te

 n
or

 in
 

ar
ea

 o
f w

at
er

 
re

le
as

e 
 R

es
id

u
al

 Im
p

ac
t-

 
S

ho
rt

-t
er

m
: m

ed
iu

m
 

Lo
ng

-t
er

m
:  

lo
w

 

 

R
iv

er
 e

ro
si

on
 d

ue
 to

 h
ig

h 
vo

lu
m

e 
of

 w
at

er
 w

ith
 

ex
ce

ss
iv

e 
en

er
gy

 b
ei

ng
 

pu
m

pe
d 

in
to

 r
iv

er
 d

ur
in

g 
pu

m
p-

te
st

in
g.

 

o
 A

 la
y-

fla
t w

ill
 b

e 
us

ed
 fo

r 
an

tic
ip

at
ed

 v
ol

um
es

 o
f w

at
er

.  
 

o
 E

ne
rg

y 
w

ill
 b

e 
di

ss
ip

at
ed

 b
y 

en
su

rin
g 

th
e 

en
d 

of
 th

e 
la

y-
fla

t i
s 

ai
m

ed
 a

ga
in

st
 a

 la
rg

e 
ro

ck
 in

 th
e 

riv
er

 c
ha

nn
el

. 

C
on

tr
ac

to
r 

E
C

O
 

M
on

ito
rin

g 
of

 r
iv

er
 b

ed
 

co
nd

iti
on

 b
ef

or
e,

 d
ur

in
g 

an
d 

af
te

r 
dr

ill
in

g 
ac

tiv
iti

es
 

o
 N

o 
de

te
rio

ra
tio

n 
or

 e
ro

si
on

 o
f r

iv
er

 
ch

an
ne

l  
 R
es

id
u

al
 Im

p
ac

t-
 

sh
or

t-
te

rm
: l

ow
 

Lo
ng

-t
er

m
: v

er
y 

lo
w

 



 92 

6.5 T4 PUMP TESTING 
If sites in the T4 TSS are selected for pump testing, mitigation measures will be 
implemented to ensure environmental integrity during the 10 to 14 day drilling and 
pumping operations.  During the site visits on 21 April 2006 mitigation measures 
appropriate for each site were explored and are presented here. 
 
The relevant authorities will be informed of the sites selected for pump testing with 
appropriate mitigation measures prior to the commencement of pumping operations. 

6.5.1 T4B1 

Water management with regard to pump testing on this site has been dealt with in 
section 6.3.3 of this report as part of the site specific EMP for that site. 

6.5.2 T4C1 

Should T4C1 be selected for pump testing, management and mitigation measures will be 
put in place to supplement the project EMP.   
 

 
Figure 7.1 View of T4C1 peg and stone covered culvert under 

the road 

 
Water quality in the small stream that crosses under the road approximately 5 metres 
from the borehole will be monitored before, during and after pump testing both upstream 
and 20 metres downstream from the point at which the water enters the stream.  
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Monitoring of water quality will take place at two monitoring stations, one upstream and 
one downstream from the site. The following monitoring will be undertaken before and 
after pump testing:  

o D10, 25 and 50 cross-sections (size of substrata) 
o SASS counts 

 
The following monitoring will be undertaken bi-monthly basis by the ECO:  

o Total Suspended Solids (TSS)  
o Fixed point photography 

 
The water will be transported to the stream in a lay-flat to prevent erosion.  The water will 
be released into the existing culvert beneath the road or against a large rock to dissipate 
the water’s energy.  The river bed will be monitored to ensure that the water release from 
the lay-flat is not causing erosion to the river channel.  If the ECO or the geohydrologist 
determines erosion is beginning to occur, pump test operations will be halted and the 
area stabilised before operation can continue. 

6.5.3 T4C2 

Site T4C2 is situated in an established borrow pit and is the possible site of the T4 
contractor’s camp.  Should this site be selected for pump testing, management and 
mitigation measures will be put in place to supplement the project EMP. 
 

 
Figure 7.2:  T4C2 Stormwater culvert and stormwater channel along road from site 
towards Culvert. 
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Water from pump testing will be transported by lay-flat in the established stormwater 
channel to the culvert approximately 44 metres from camp, south along the road.  The 
water will be released directly into the culvert in order to allow the water’s energy to 
dissipate.  The exit-end of the culvert will be monitored for erosion.  If erosion begins to 
occur, pump test operations will be halted and the area stabilised before operation can 
continue. 
 
Monitoring of water quality will take place at two monitoring stations, one upstream and 
one downstream from the site. The following monitoring will be undertaken before and 
after pump testing:  
 

o D10, 25 and 50 cross-sections (size of substrata) 
o SASS counts 

 
The following monitoring will be undertaken bi-monthly basis by the ECO: 

o Total Suspended Solids (TSS)  
o Fixed point photography 

6.5.4 T4C3 

Should T4C3 be selected for pump testing, management and mitigation measures will be 
put in place to supplement the project EMP. The site is situated under pine plantation 
resulting in limited potential impact from pump testing.   
 

 
Figure 7.3 T4C3 view into drainage area of culvert 
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The water will be transported along the road by lay-flat and will then be released into the 
culvert to dissipate the energy.  The exit-end of the culvert will be monitored for erosion.  
If erosion begins to occur, pump test operations will be halted and the area stabilised 
before operation can continue. 

6.5.5 T4D1 

Water management with regard to pump testing on this site has been dealt with in 
section 6.3 of this report as part of the site specific EMP. 

6.5.6 T4E2 

Should T4E2 be selected for pump testing the following measures will supplement the 
Project EMP.  The site is situated under pine plantation resulting in lower potential 
impact from pump testing.   
 

 
Figure 7.4 Well vegetated culvert on the 

road north of T4E2 
 

Water from pump testing activities will be transported northwards by lay-flat and released 
into the well vegetated drainage channel via a rock or other non erosive surface to 
dissipate the energy of the water.  The drainage channel will be monitored for erosion by 
the geohydrologist and the ECO.  If erosion begins to occur, pump test operations will be 
halted and the area stabilised before operation can continue. 
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The drilling site is located approximately 20 m from the forestry access track.  Some 
pines will have to be felled, by agreement with Mountain to Ocean, to allow access.  The 
ensuing compaction and damage to flora will be restored. 

6.6 T4 CONCLUSIONS 
In addition to mitigation measures included in the Project EMP, T4B1 and T4D1 require 
additional site-specific mitigation to be implemented due to the sensitive nature of the 
sites and the surrounding areas.  Maintenance of mitigation measures as well as 
monitoring is essential to ensure effective environmental management 
 
Should these measure be implemented the residual impact for the T4 sites is likely to be 
medium to low in the short term and low to very low the long term. 
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7 WEMMERSHOEK W7 SITES 
 
The W7 Target Site Area (TSA) is situated in the area of the Wemmershoek Dam.  
Figure 4.1 indicates the authorised Target Site Sub-areas (TSS) and the four Target Site 
Sub-Areas (TSAs) identified within them. Of the identified exploratory boreholes W7K1, 
W7K2, W7D1, W7F1 and W7F2 are situated in areas which require a site specific EMPs 
in addition to the project EMP.  

7.1 OVERVIEW OF THE W7 TARGET SITE SUB-
AREAS 

A brief description of each authorised TSS in the region is provided to allow for a greater 
understanding of the context within which the exploratory boreholes will occur. 

7.1.1 W7D 

W7D lies in Kasteelskloof, a deep, heavily bushed valley with dense riparian vegetation 
and mountain Fynbos against the slopes.  

7.1.2 W7F 

W7F lies along the mountain slope that defines the northwest aspect of Wemmershoek 
Dam. A gravel road follows a cutting in the slope, which drops very steeply towards the 
dam. The Drakenstein River flows for about 400 m through the TSS before entering the 
dam.  This area consists of dense riparian woodland vegetation, giving way to pine 
plantations above the eastern bank of the river. The surrounding mountain scenery is 
very dramatic, with the ring-road offering striking views of the highest Wemmershoek 
peaks, including the Wemmershoek Tafelberg (1 748 m), Winterberg (1 613 m), and 
April Peak (1 612 m). 

7.1.3 W7K 

W7K lies against the northern rim of the Zachariashoek basin and includes the lower 
reaches of Bakkerskloof at its northern extremity. Much of the foot-slope area was 
previously under pine which has since been clear-felled. The Houthalerskoof River 
bisects the TSS. Due to previous intensive forestry, the lower-lying areas are largely 
disturbed.  
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7.2 CONTRACTOR’S CAMP 
 
The exploratory boreholes identified within W7 are in reasonably close proximity and 
therefore a centralised Contractor’s Camp could be established to accommodate the 
contractor whilst drilling in the area. This Contractor’s site can be located in the 
administration area at the Wemmershoek Dam entrance gate. (Permission to be 
obtained from the CCT)  This central location will avoid camp duplication and will result 
in reduced environmental impacts at individual sites as less space will be required at 
each borehole location. 
 
The Contractor’s Camp will allow for one central storage area of supplies needed on the 
individual drilling sites, including oils, lubricants, diesel, water (both potable and non-
potable) drilling equipment, waste,  and accommodation, cooking and ablution facilities 
for drilling staff.  Furthermore, core boxes can be stores at the Contractor’s Camp to 
maximise on space on individual sites. 

7.3 SITE W7D1 
Section 7.1 above provides a broad overview of the W7 TSS.  Each individual borehole 
site is however unique and the impacts associated with the identified activities would 
depend on the precise location where drilling occurs and the associated access route, 
the drilling technique used, the depth of drilling required and the mitigation measures 
implemented.  
 
W7D, situated in Kasteelskloof, is bisected form north to south by extremely sensitive 
riparian habitat.  The only substantial disturbance is the pine plantation owned by 
Mountain to Ocean Forestry towards the southern quarter of the TSA with associated 
logging roads.  One access road loops into the northern part of the TSA providing 
access to W7D1.  Sections of W7D form part of the Limietberg Nature Reserve, 
managed by CapeNature.  A site visit was undertaken on 5 May 2006 with Dr Cate 
Brown, Dr Charlie Boucher, Dr Chris Hartnady, Ms Karen Shippey and Ms Tinka 
Shapiro. The botanical notes from the field visit are included as Appendix B. 

7.3.1 W7D1 Site Descr iption 

W7D1 is situated on a disused access road that loops up from the southern end of the 
site as discussed above, in the Limietberg Nature Reserve. The road passes through 
numerous small seeps travelling upwards towards the site until is becomes overgrown 
and is reduced to a footpath in places.  The overgrown road crosses a small stream and 
seep area which has becomes very overgrown approximately 200 metres from the 
borehole site.  The road bed can clearly be seen continuing on the opposite side of the 
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valley though its condition is unknown as it was not explored. Figure 7.2 illustrates the 
overgrown road approximately 100 metres from the site.   
 
At the borehole site itself the road track is clearly defined and dry. In its current state the 
site cannot be reached by motor vehicle and the road would require maintenance to 
allow 4x4 traffic. Figure 7.2 shows the existing culvert which will need stabilisation as it 
is unlikely to sustain the anticipated traffic in its current state.   

 
 
Figure 7.2:  100 metres from the site the road is no longer passable by motor vehicle (left); the 

current culvert on impassable portion of the road (right).  

 

  
 
Figure 7.3:  From the borehole site looking towards the river in an upstream direction; and from the borehole 

site at down-stream vegetation. (River position is marked by a dashed blue line). 
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The site is located adjacent to a stream, with a well-developed lateral wetland which is 
down-slope of the road (refer to Figure 7.3).  The borehole site is located on the road 
approximately 30 metres from the point at which the road intersects with the stream. To 
the north the landscape slopes steeply up towards surrounding peaks. 
 
W7D1 as described by Dr. C. Boucher (refer to Appendix B for Botanical Notes), 
supports near-pristine mesic to dry ericoid-restioid Shale Fynbos vegetation in which 
Myrovernix glandulosus, Serruria fasciflora, Staberoha cernua and Tetraria bromoides 
are dominant.  A few scattered individuals of the exotic invasive shrub, Hakea sericea, 
occur through the site surround.  Protea laurifolia individuals near the site indicate the 
Arid Fynbos affinities of the vegetation. 

7.3.2 W7D1 Site Plan 

An overview of the site and broad area of impact will be provided in this section in order 
to allow for contextualisation of the various impacts. Figure 7.4 illustrates the location of 
key landmarks as well as the implementation of the drilling process in the landscape. 
 
Drilling at this site will be limited to core drilling only.  No percussion drilling of pump 
testing will be considered at this site due to the sensitive nature of the site as well as 
access limitations.   

a) Access 

Access to W7D1 will be via the existing jeep track, but will be limited to 4X4 bakkies.  
The road and existing causeways will be stabilized and maintained to accommodate 
bakkie sized 4x4s as the final stretch is currently impassable. The existing culvert in its 
current state, as illustrated in Figure 7.2, is not adequate in its current state.  The core 
rig will be brought in by tractor in one trip and will be removed from the site by the same 
manner via a second trip.  The impact of bringing the rig to site will thus be limited. 

b) Boundary 

The W7D1 drilling site will be completely contained on the existing gravel road.  No part 
of the operation will be allowed to take place off the road.  Allowance will be made for a 
turning area in the existing borrow pit area as indicated on the site plan (Figure 7.4).  
Furthermore, access to the road beyond the borehole will be limited in order to maintain 
the existing vegetation cover on the road. 

c) Site layout 

The Drilling operation and material storage will be entirely contained within the 
demarcated area as stipulated in the Project EMP. At least one portable toilet and limited 
potable water will be included in the site area but the remaining infrastructure associated 
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with the contractor’s service camp will be located off site as described in Section 7.2. 
Servicing of the portable toilet will be undertaken using a 4x4 bakkie. 
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Figure 7.5:  Road between borehole and river (river indicated by blue line), view from borehole to top of 

monitoring peak illustrating (with arrow) area from where monitoring will take place. 

d) Water  management 

Water will be removed from the site by allowing it to flow along the road to the river as 
seen in Figure 7.4.  The road beyond the site is well vegetated thereby limiting 
erosion.  Access to the road between the borehole and the river will be limited to 
monitoring activities.  The condition of the road will be monitored to ensure appropriate 

e) Monitor ing 

Monitoring of water quality will take place at two monitoring stations, one upstream and 
one downstream from the site. The following monitoring will be undertaken before and 
after drilling:  

o D10, 25 and 50 cross-sections (size of substrata) 
o SASS counts 

 
The following monitoring will be undertaken bi-monthly basis by the ECO:  

o Total Suspended Solids (TSS)  
o Fixed point photography 

 
Samples will be taken bi-monthly ensuring that samples are taken before drilling 
commences and 1 month after site closure. To minimise the impact of trampling access 
to the river will be restricted for monitoring and management purposes. 
 
As mentioned above, vegetation monitoring will also take place.  A photographic record 
will be kept by the ECO to enable the identification of plant deaths in the seep and 
surrounding mountainsides. This is best determined from a high vantage point from 
which the surrounding area and seeps can be viewed. The peak upslope of the site will 
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provide a good location for recording surrounding plant deaths and the ECO will 
undertake monthly fixed point photography and plant death counts from this vantage 
point. Access to the peak will be restricted to the ECO.  
 
The ECO will also keep a photographic record and undertake a visual condition 
assessment of vegetation and of plants in general adjacent to the track where it goes 
through marshes and crosses streams en route to the borehole site.  This track will have 
to be upgraded through the marshes and this process could have a negative effect on 
the vegetation in the seeps through compacting upsetting water movement through the 
marshy ground. 

7.3.3  W7D1 PUMP TESTING  

Should site W7D1 be chosen as a site for pump testing, mitigation measures will be put 
in place to mitigate the impact of large volumes of water.  The water will travel along the 
road to the river in a lay-flat to avoid erosion.  The water will be released into the river 
with minimal impacts.  To ensure the waters kinetic energy is dissipated, the water will 
be allowed to flow against a rock or other non-erosive surface.   
 
A flow meter will be attached to the beginning of the lay-flat in order to monitor the 
volume of water released without the need to continually travel the length of the lay-flat 
for measuring purposes.  No other impacts are associated with pump-testing at this site. 
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7.4 W7F1 
Section 7.1 above provides a broad overview of the W7 TSS.  Each individual borehole 
site is however unique and the impacts associated with the identified activities would 
depend on the precise location where drilling occurs and the associated access route, 
the drilling technique used, the depth of drilling required and the mitigation measures 
implemented.  
 
W7F is located on the slopes of the north-western end of the Wemmershoek Dam where 
the Drakenstein River enters the dam.  A site visit was undertaken on 5 May 2006 with 
Dr Cate Brown, Dr Charlie Boucher, Dr Chris Hartnady, Ms Karen Shippey and Ms Tinka 
Shapiro. 

7.4.1 W7F1 Site Descr iption 

W7F1 is located on the up-slope / south facing side of the gravel road that 
circumnavigates the dam.  The area was burned by a fire on 30 December 2005 and the 
vegetation is starting to recover. 
 

  
Figure 7.6:  View from site towards the northern reaches of Wemmershoek Dam (Left); Stake indicating 

borehole siting and stormwater channel in foreground (Right). 
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The gravel access road is flanked by steep slopes on either side.  A small seasonal 
stream bisects the road approximately 5 metres from the borehole site draining through 
a culvert under the road to the lower slopes and ultimately into the dam.  The up-slope 
side of the road is lined with a stormwater channel which can be seen in the foreground 
of Figure 7.6.   
 
Dr. C. Boucher (refer to Appendix B for Botanical Notes) advised that the Protea 
laurifolia fynbos vegetation was recovering from a recent fire and all the component 
dryland species were not all identifiable during the inspection.  The stream vegetation, 
approximately 5 m away from the drilling peg is typical for the area with Brabejum 
stellatifolium, Diospyros glabra, Ischyrolepis subverticillatus, Metrosideros angustifolia 
and Rhus angustifolia as dominant or conspicuous species. 

7.4.2 W7F1 Site plan 

An overview of the site and broad area of impact will be provided in this section in order 
to allow for contextualisation of the various impacts. Figure 7.7 illustrates the location of 
key landmarks as well as the implementation of the drilling process in the landscape 

a) Access 

Access to site W7F1 will be via the circular gravel logging road.  As logging is due to 
commence in 2006 in the area the road will also be used by the logging contractors and 
will thus not be blocked without specific agreements in place with the landowners and 
logging contractors.  The road is in good condition and well maintained due to the 
requirements of heavy logging vehicles. The road will need to be closed for a period of 2 
weeks to allow the percussion drilling to occur. Permission for this to occur has been 
granted by CCT and the logging contractors informed. 

b) Boundary 

Due to the steep slope of W7F1, operational space is extremely limited to immediately 
adjacent to the gravel road.  The site boundary will be limited to the working platform 
created (refer to Figure 7.7 and 7.8 & Section 7.4.2.c).  Due to the difficulty in obtaining 
accurate GPS coordinates a vegetation marker was used to define the edge of the cut-
back illustrated in Figure 7.8.The ECO is responsible for defining the site boundary and 
guiding the erection of the barrier during site establishment.   

c) Site layout 

Site activities will only take place on the platform drilling area as well on the road.  
Permission has been granted by CCT to widen the road and fill in 2.5 metres from the 
borehole site in the direction of the stream.  Material will be cut away from the existing 
slope to provide Xm more on the horizontal. Rock material from this road cutting should 
be used to fill gabion baskets which are to be packed xm into the river bank to increase 
the area of the working platform to Ym.  
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Figure 7.8:  Drilling site with peg indicated by arrow and road cutting 

indicated by orange line.  Cut back not to go beyond protea 
on extreme left of picture. 

 

No more than half of the river channel may be blocked by gabions and drilling will occur 
in the dry season. The gabions will be removed before the wet season commences. The 
site will be bounded by the road and the size of the platform.  Due to the fact that the 
road may only be closed for limited periods, activity on the road will be temporary.  The 
generator will be located on the verge on the opposite side of the road from the borehole 
site, where there is also limited room for materials storage and toilet facilities (refer to 
Figure 7.9).  Steep slopes down to the dam beyond the verge will restrict access to the 
vegetation below.  Should more space be needed, material can be stored in the existing 
borrow pit located approximately 25 metres away.  Materials and water storage, as well 
as toilet facilities can also be located at the borrow pit (refer to Figure 7.9).  The slopes 
of the borrow pit are steep enough to prevent access to vegetation beyond its 
boundaries. 

d) Water  management 

Water will be removed from site via the existing south-flowing stormwater channel as per 
the Project EMP.  The channel joins the stream approximately 5 metres from the 
borehole.  The water then flows immediately into the culvert under the road.  Erosion is a 



 114 

concern as the channel is not vegetated as a result of the fire.  Erosion monitoring will be 
key in maintaining both the channel as well as the area where the channel joins the 
stream by the culvert. 

e) Monitor ing 

Monitoring of water quality will take place at two monitoring stations, one upstream and 
one downstream from the site. The following monitoring will be undertaken before and 
after drilling:  

o D10, 25 and 50 cross-sections (size of substrata) 
o SASS counts 

 
The following monitoring will be undertaken bi-monthly basis by the ECO:  

o Total Suspended Solids (TSS)  
o Fixed point photography 

 
Samples should also be taken 1 month after site closure. Due to the fact that the area 
was burned so recently, there is likely to be significant sediment in the water from the 
catchment area when the stream is flowing.  Monitoring may not be possible upstream 
since the stream is seasonal and as the drilling is taking place during the summer the 
only water in the stream may be as a result of drilling operations.  Only downstream 
water can then be monitored and is a direct reflection of the water quality from the site. 
 

  
Figure 7.9:  View from borehole site towards verge on which the generator will be situated (left), and 
borrow pit between W7F1 and W7F2. 

7.4.3 W7F1 PUMP TESTING 

Should site W7F1 be chosen as a site for pump testing, mitigation measures will need to 
be put in place to mitigate the impact of anticipated volumes of water.  The water will 
travel through the stormwater channel in a lay-flat to avoid erosion.  The water can be 
released into the river with minimal impacts.  It will be released directly into the culvert to 
dissipate the waters kinetic energy.  The other end of the culvert will then also be 
monitored for erosion. 
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A flow meter will be attached to the beginning of the lay-flat in order to monitor the 
volume of water released without the need to continually travel the length of the lay-flat 
for measuring purposes.   
 
Vegetation in the seep below the drilling site will be monitored for impacts on the 
vegetation.  A photo record should be available prior to pump testing and should then be 
continued for at least 2 months after the completion of pump testing. 
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7.5 W7F2 
Section 7.1 above provides a broad overview of the W7 TSS.  Each individual borehole 
site is however unique and the impacts associated with the identified activities would 
depend on the precise location where drilling occurs and the associated access route, 
the drilling technique used, the depth of drilling required and the mitigation measures 
implemented.  
 
W7F is located on the slopes of the north-western end of the Wemmershoek Dam where 
the Drakenstein River enters the dam.  A site visit was undertaken on 5 May 2006 with 
Dr Cate Brown, Dr Charlie Boucher, Dr Chris Hartnady, Ms Karen Shippey and Ms Tinka 
Shapiro. 

7.5.1 W7F2 Site descr iption 

W7F2 is located on the up-slope / south facing side of the gravel road that 
circumnavigates the dam.  The road is flanked by steep slopes on either side.  A small 
seasonal stream flows through a culvert under the road adjacent to the borehole marker. 
 

  
Figure 7.10:  W7F2 borehole site indicated with an arrow with stream in background (left); and view of 
upstream area/ 
 

The dryland vegetation, as described by Dr. C. Boucher (refer to Appendix B for 
Botanical Notes), was burnt on 30 December, but the wetland vegetation is in good 
condition, largely escaping the fire.  The stream vegetation is typical for the area with 
Brabejum stellatifolium, Chrysanthemoides monilifera, Cliffortia ruscifolia, Diospyros 
glabra, Heeria argentea, Ischyrolepis subverticillatus, Maytenus oleoides, Metrosideros 
angustifolia, Montinia caryophyllacea, Rhus angustifolia, and Seriphium plumosum.   
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7.5.2 W7F2 Site Plan 

a) Access 

Access to site W7F2 will be via the circular gravel road.  As logging is due to commence 
in 2006 in the area the road will also be used by the logging contractors and may thus 
not be blocked without specific agreements in place with the landowners and logging 
contractors.  The road is in good condition and well maintained due to the requirements 
of heavy logging vehicles. The road will need to be closed for a period of 2 weeks to 
allow the percussion drilling to occur. Permission for this to occur has been granted by 
CCT and the logging contractors informed. The drilling rig will be set up on the road 
verge, allowing logging vehicles to pass.   

b) Boundary 

Site W7F2 will be clearly demarcated with a temporary fence as stipulated in the Project 
EMP.  The fence will enclose the western end of the site.  From the roadway a cliff lines 
the road verge near the borehole location.  The access between the cliff and the stream 
will be fenced off to prevent access to the stream bed as well as the banks.  The ECO is 
to be present during site establishment. 

c) Site Layout 

The Drilling operation and material storage will be entirely contained within the 
demarcated area as stipulated in the Project EMP. At least one portable toilet and limited 
potable water will be included in the site area but the remainin Section 4 above provides 
a broad overview of the T4 TSS.  Each individual borehole site is however unique and 
the impacts associated with the identified activities would depend on the precise location 
where drilling occurs and the associated access route, the drilling technique used, the 
depth of drilling required and the mitigation measures implemented.  
Section 7.2. 
 
As space is very limited on site, and the road may not be blocked other than by 
agreement during the percussion drilling phase, space for operational activities such as 
storage is at a premium.  As at site W7F1, the borrow pit between the two sites 
(approximately 679 metres away) can be used to store supplies.  Due to the distance 
from this site, at least one toilet will be situated at the drilling site.  
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d) Water  management 

Water from drilling activities will be channelled down the existing drainage channel (refer 
to figures 7.1 and 7.2) into the stream according to the project EMP.  Erosion will be 
monitored by the ECO, contractor and the geogydrologist.  Should erosion become 
evident the channel and / or stream bed must be stabilised before activity can continue. 

e) Monitor ing 

Monitoring of water quality will take place at two monitoring stations, one upstream and 
one downstream from the site. The following monitoring will be undertaken before and 
after drilling:  

o D10, 25 and 50 cross-sections (size of substrata) 
o SASS counts 

 
The following monitoring will be undertaken bi-monthly basis by the ECO:  

o Total Suspended Solids (TSS)  
o Fixed point photography 

 
Samples should be taken bi-monthly ensuring that samples are taken before drilling 
commences and 1 month after site closure. To minimise impact of trampling and 
facilitate access to both the monitoring areas, access will be gained via the river bed. 

7.5.3 W7F2 Pump testing 

Should site W7F2 be chosen as a site for pump testing, mitigation measures will need to 
be put in place to mitigate the impact of anticipated volumes of water.  The water will 
travel through the gully in a lay-flat to avoid erosion.  The water can be released into the 
river with minimal impacts.  It will be ensured the waters kinetic energy is dissipated by 
allowing the water to flow directly into the culvert.   
 
A flow meter will be attached to the beginning of the lay-flat in order to monitor the 
volume of water released without the need to continually travel the length of the lay-flat 
for measuring purposes.  No other impacts are associated with pump-testing at this site. 
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7.6 W7K1 
Section 7.1 above provides a broad overview of the W7 TSS.  Each individual borehole 
site is however unique and the impacts associated with the identified activities would 
depend on the precise location where drilling occurs and the associated access route, 
the drilling technique used, the depth of drilling required and the mitigation measures 
implemented.  
 
W7K lies against the northern rim of the Zachariashoek Basin and includes the lower 
reaches of Bakkerskloof at its northern extremity.  Much of the foot-slope area was 
previously under pine which has been clear-cut, resulting in low lying areas that are 
largely disturbed.  The Houthalerskloof River bisects the TSA into northern and southern 
portions.  A site visit was undertaken on 5 May 2006 with Dr Cate Brown, Dr Charlie 
Boucher, Dr Chris Hartnady, Ms Karen Shippey and Ms Tinka Shapiro. 

7.6.1 W7K1 Site descr iption 

W7K1 is situated in the northern part of W7K where the gravel road and Houthalerskloof 
River intersect.  Upstream (north) the river emerges from between two areas of high 
ground, whereas downstream (south)the terrain opens up into a broad sweeping valley 
(refer to Figure 7.12). 
 

 
Figure 7.12:  Upstream (left) and downstream (right) views from W7K1  



 128 

 
Figure 7.13:  River crossing is a causeway strengthen with cement to 
ensure that traffic does not cause erosion 

 
The intersection of the road and the river is approximately 65 metres from the site along 
road.  The existing concrete causeway, illustrated by Figure 7.13, provides for river 
crossing.  A weir is located upstream from the river crossing. 
 
The wetland bordering the stream as described by Dr. C. Boucher (refer to Appendix B 
for Botanical Notes), extends to within 8 meters of the proposed drilling peg.  The nearby 
upslope vegetation is a proteoid-restioid-asteroid Sandstone Fynbos dominated by Erica 
grandiflora, Leucadendro rubrum, Protea laurifolia, Protea nitida and Protea repens.  
The stream supports Azonal Riparian Thicket vegetation.  Typical species forming the 
streamside vegetation are:  Brabejum stellatifolium, Rhus angustifolium, Metrosideros 
angustifolia and Pteridium aquifolium.   

7.6.2 W7K1 Site plan 

An overview of the site and broad area of impact will be provided in this section in order 
to allow for contextualisation of the various impacts. Figure 7.14 illustrates the location 
of key landmarks as well as the implementation of the drilling process in the landscape. 

a) Access 

The drilling site is limited to the road as a result of the steep incline and drop-off on either 
sides of the road. The site will therefore be established on the road.  As a result, the 
road will be blocked during drilling operation. Permission has been obtained from 
Mountain to Ocean Forestry/ CapeNature (to be confirmed).  Access to the site will be 
limited to the width of the road on either side of the site. 
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b) Boundary 

Due to W7K1 being situated on a road cutting, it may not be necessary to enclose the 
entire site.  Fencing will however be erected on the along the length of the site where 
access to the surrounding vegetation is possible.  The up-slope side of the road consists 
predominantly of steep sides where the road has been cut into the slope.  On the down-
slope side easy access to the surrounding vegetation is possible.  Fencing will be 
erected to limit access to surrounding vegetation as directed by the ECO. 

c) Site layout 

W7K1 will be clearly demarcated with fencing as discussed above.  Access to the site is 
limited to the roadway on either end of the site.  The fence will be constructed in such a 
fashion and to such an extent as to ensure that access is limited to those points. 

d) Water  management 

Water from drilling operations will flow down the road (Figure 7.15) and enter the river 
via the causeway according to the project EMP.  Condition of the road will be monitored 
to ensure that the water does not cause erosion on the road surface.  Furthermore, it will 
be ensured that the water travels along the road and does not flow off the road into 
surrounding vegetation before reaching the river. 
 

 
Figure 7.15:  View from river towards site W7K1 
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e) Monitor ing 

Monitoring of water quality will take place at two monitoring stations, one upstream and 
one downstream from the site. The following monitoring will be undertaken before and 
after drilling:  

o D10, 25 and 50 cross-sections (size of substrata) 
o SASS counts 

 
The following monitoring will be undertaken bi-monthly basis by the ECO:  

o Total Suspended Solids (TSS)  
o Fixed point photography 

 
Samples should be taken bi-monthly ensuring that samples are taken before drilling 
commences and 1 month after site closure. To minimise impact of trampling access to 
the river will be via the causeway and the river bed.  No crossing of river will be allowed 
for at least two hours prior to monitoring as the river has very poor buffering capabilities 
and this would skew the results. 
 
Due to the existence of the weir at this site, historical flow data is available (to be 
confirmed by CSIR).  River flow levels will be monitored as a part of drilling operations. 
 
A fixed point photographic record will also be kept to monitor vegetation around the 
drilling site including height and condition monitoring of selected streamside individuals 
of Brabejum stellatifolium and Metrosideros angustifolia. 

7.6.3 W7K1 Pump testing  

Should site W7K1 be chosen as a site for pump testing, mitigation measures will need to 
be put in place to mitigate the impact of large volumes of water.  Water will be removed 
from the site via a lay-flat, and be pumped up the road (in the opposite direction from the 
causeway) approximately 80 metres, and then laid approximately 30 metres between the 
road and the river (Refer to Site Plan Figure 7.14). This is to ensure that the released 
water from the lay flat does not interfere with the river monitoring occurring for the site. 
The water that is released from the lay-flat will be pumped against a rock or other hard 
surface to dissipate the water’s kinetic energy and prevent erosion.  Furthermore, a flow 
meter will be attached to the beginning of the lay-flat to prevent the need to travel the 
length of the lay-flat for flow monitoring purposed.  Access to the vegetation will only 
occur twice:  Once to lay the lay-flat, and a second time to remove it.  Any other 
monitoring of the end of the lat-flat will take place via the stream bed. 
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7.7 W7K2 
Section 7.1 above provides a broad overview of the W7 TSS.  Each individual borehole 
site is however unique and the impacts associated with the identified activities would 
depend on the precise location where drilling occurs and the associated access route, 
the drilling technique used, the depth of drilling required and the mitigation measures 
implemented.  
 
W7K lies against the northern rim of the Zachariashoek Basin and includes the lower 
reaches of Bakkerskloof at its northern extremity.  Much of the foot-slope area was 
previously under pine which has been clear-cut, resulting in low lying areas that are 
largely disturbed.  The Houthalerskloof River bisects the TSA into northern and southern 
portions.  A site visit was undertaken on 5 May 2006 with Dr Cate Brown, Dr Charlie 
Boucher, Dr Chris Hartnady, Ms Karen Shippey and Ms Tinka Shapiro. 

7.7.1 W7K2 Site descr iption 

W7K2 is situated in the south western portion of W7K where the Houthalerskloof River 
and the gravel road intersect.  Upstream (north-west) the river emerges from between 
two areas of high ground, whereas downstream (east) the terrain opens up into a broad 
sweeping valley. The site is situated on the gravel road approximately 39 metres from 
the existing concrete causeway.  The causeway is in good condition and provides for 
river crossing.  A weir is located upstream from the river crossing. 
 

 
Figure 7.16:  Upstream (left)  and downstream (right) views from causeway 
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The wetland bordering the stream, as described by Dr. C. Boucher (refer to Appendix B 
for Botanical Notes), extends to within a meter of the proposed drilling site.  The nearby 
upslope vegetation is a proteoid-restioid-ericoid Shale Fynbos while the stream supports 
Azonal Riparian Thicket vegetation.  Typical species forming the streamside vegetation 
are:  Brabejum stellatifolium, Ischyrolepis subverticillatus, Leucadendron salicifolium, 
Metrosideros angustifolia and Pteridium aquifolium.  The Shale Fynbos is dominated by:  
Cliffortia juniperina, Erica grandiflora, Leucadendron rubrum, Metalasia muricata and 
Protea amplexicaulis. 

7.7.2 W7K2 site plan 

An overview of the site and broad area of impact will be provided in this section in order 
to allow for contextualisation of the various impacts. Figure 7.17 illustrates the location 
of key landmarks as well as the implementation of the drilling process in the landscape. 

a) Access 

The drilling site will be established and is limited to the road as a result of the steep 
incline on both sides of the road.  The road will be blocked during drilling operation and 
permission has been obtained from Mountain to Ocean/ CapeNature (to be confirmed) 
for this road closure. 

b) Boundary 

Due to W7K2 being situated on a road cut into a slope it will not be necessary to enclose 
the entire site.  Fencing will be erected on the along the length of the site where access 
to the surrounding vegetation is possible.  This is especially important since the road 
cuts through a seep.  The up-slope side of the road consists predominantly of steep 
sides where the road has been cut into the slope.  On the down-slope side access to the 
surrounding vegetation is possible and will be restricted with fencing.   

c) Site layout 

The Drilling operation and material storage will be entirely contained within the 
demarcated area as stipulated in the Project EMP. At least one portable toilet and limited 
potable water will be included in the site area but the remaining infrastructure associated 
with the Contractor’s camp will be located off site as described in Section 7.2. 

d) Water  management 

Water from drilling operations may flow down the road and enter the river via the 
causeway (refer to Figure 9.3).  Condition of the road will be monitored to ensure that 
the water does not cause erosion on the roadway.  Furthermore, it will be ensured that 
the water travels along the road and does not flow off the road into surrounding 
vegetation before reaching the river. 
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Figure 9.3: View from borehole site towards the river 

e) Monitor ing 

Monitoring of water quality will take place at two monitoring stations, one upstream and 
one downstream from the site. The following monitoring will be undertaken before and 
after drilling:  
 

o D10, 25 and 50 cross-sections (size of substrata) 
o SASS counts 

 
The following monitoring will be undertaken bi-monthly basis by the ECO:  

o Total Suspended Solids (TSS)  
o Fixed point photography 

 
Samples should be taken bi-monthly ensuring that samples are taken before drilling 
commences and 1 month after site closure. To minimise impact of trampling access to 
the river will be via the causeway and the river bed.  No crossing of river will be allowed 
for at least two hours prior to monitoring as the river has very poor buffering capabilities. 
 
Due to the existence of the weir at this site, historical flow data is available (to be 
confirmed by CSIR).  River flow levels will be monitored as a part of drilling operations.  
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A fixed point photographic record will also be kept to monitor vegetation around the 
drilling site including height and condition monitoring of selected streamside individuals 
of Brabejum stellatifolium and Metrosideros angustifolia. 

7.7.3 W7K2 pump testing 

Should site W7K2 be chosen as a site for pump testing, mitigation measures will need to 
be put in place to mitigate the impact of large volumes of water.  Water will be removed 
from the site via a lay-flat, and be pumped up the road approximately 62 metres up the 
road, away from the causeway and laid downslope to the river.  The water that is 
released from the lay-flat will be pumped against a rock or other hard surface to 
dissipate the water’s kinetic energy and prevent erosion.  Furthermore, a flow meter will 
be attached to the beginning of the lay-flat to prevent the need to travel the length of the 
lay-flat for flow monitoring purposed.  Access to the vegetation will only occur twice:  
Once to lay the lay-flat, and a second time to remove it.  Access to the end of the lay-flat 
will be via the stream bed only. 
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7.8 W7 PUMP TESTING 
Should any of the W7 sites be chosen for pump testing, mitigation measures will be 
implemented to ensure environmental integrity. During the site visits on 5 May 2006 
mitigation measures appropriate for each site were explored.  As all the W7 sites require 
Site Specific EMPs, the mitigation measures for each specific site have been included in 
the site specific discussions.   
 
The relevant authorities will be informed of the sites selected for pump testing with 
appropriate mitigation measures prior to the commencement of pumping operation.   

7.9 W7 CONCLUSION 
In addition to mitigation measures included in the Project EMP, W7 sites require 
additional site-specific mitigation to be implemented due to the sensitive nature of the 
sites and the surrounding areas.  Maintenance of mitigation measures as well as 
monitoring is essential to ensure effective environmental management. 
 
Should these measure be implemented the residual impact for the W7 sites is likely to be 
medium to low in the short term and low to very low the long term. 
 
 


