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CEN Integrated Environmental Management Unit 
36 River Road 
Walmer 

Attention: Dr Belinda Clark 

Dear Belinda 

Groundwater Investigation at a Grass Farm in Theescombe, Port Elizabeth, Eastern Cape  

1. Introduction 

SRK Consulting South Africa (Pty) Ltd (SRK) was appointed by CEN IEM Unit (the Client) to conduct a 

groundwater investigation at a grass farm in Theescombe in Port Elizabeth, Eastern Cape. 

SRK understands that the owners of the grass farm are in need of a water use license for their use of 

groundwater from a borehole to irrigate the grass. Water from the borehole is pumped into a dam from where 

it is distributed to irrigate the grass. The Client indicated that on average, approximately 1 000 L is pumped 

per hour for 24 hours a day. Our Client (CEN IEM Unit) wishes to understand the potential impact that 

abstraction from the borehole may have on the groundwater environment. The location of the grass farm and 

the borehole is given in Figure 1 below. The borehole and an area of approximately 1 km around the borehole 

will be referred to as “the Site” in this report. 

2. Scope of Work 

SRK proposed the following scope of work (quoted from the proposal dated 22 July 2020) , which was accepted 

by the Client: 

• “A desktop assessment of the hydrogeology of the Site and surrounding area (approximately 1 km radius). 

This will include: 

− Studying and summarising the geology, hydrogeology and topography; 

− Querying available databases (NGA, NGDB or GRIP) of the Department of Water and Sanitation 

(DWS), which contains information on boreholes that have been registered or licensed with the DWS; 

− Surface drainage will be studied based on contours, as well as the Average Groundwater Exploitation 

Potential (AGEP), the catchment areas and rainfall data for the area (if available). The aquifer will also 

be characterised according to its vulnerability and protection classification. 

− Identifying existing potential contamination sources (visible from satellite imagery or aerial 

photographs); and  

http://www.srk.co.za/
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− Assessing historical reports (if available, e.g. geotechnical or hydrogeological reports) and 

summarising the relevant components of these reports, in order to determine the nature of the soils or 

aquifers underlying the Site. 

• A hydrocensus, where owners of relevant properties within a 1 km radius of the Site, will be contacted to 

enquire if there are boreholes on their properties. Information on existing boreholes, including borehole 

depth, water use, water level, the aesthetic character of the water and borehole position will be gathered 

where available. Also note that the hydrocensus does not necessarily mean that all existing boreholes will 

be identified around the Site. This census is intended to provide information where possible, but SRK 

cannot guarantee that all boreholes will be surveyed within the mentioned area. 

• Aquifer testing of the borehole will be conducted, in accordance with the guidelines by the DWS. This will 

include: 

− 4 x 1 hour stepped discharge rate testing, followed by 4 hours recovery monitoring; and 

− 24-hour constant discharge rate testing (CDRT), followed by 24 hours of recovery monitoring (or until 

90% recovered). 

Please note that the contractor prefer that the landowner should remove their pump from the borehole 

before testing starts. If this is not done, then the landowner has to be present during the removal of 

the pump (by the contractor). 

• A groundwater sample will be collected during the CDRT and sent to a SANAS accredited laboratory for 

analysis of a standard list of parameters. 

• Assessment of the potential impacts of groundwater abstraction on the hydrogeological regime in general. 

A conceptual site model will be included, and data gaps identified. 

• Compiling and including relevant GIS maps to illustrate findings. 

• A letter report, summarising the findings of the investigation. This will include the scientifically calculated 

maximum abstraction rate at which the borehole can be pumped. Recommendations on appropriate 

mitigatory measures will be made, where required, to reduce the impact (if any) on the groundwater 

environment.” 

 

Figure 1: Location Map 
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3. Results 

3.1 Geology 

According to the publication “The Geology of the Port Elizabeth-Uitenhage Area” by FG le Roux of the Council 

for Geoscience (2000), the geology of the Site comprises the Nanaga Formation of the Algoa Group. This 

formation is most likely underlain by the Alexandria Formation, which is underlain by the Peninsula Formation 

of the Table Mountain Group (TMG). Refer to Figure 2 for the geology of the Site. 

• The Nanaga Formation of the Algoa Group consists of whitish to yellowish, partly or wholly consolidated 

calcareous sandstone or dune rock. The thickness of the formation is generally around 150 m. A 

widespread cover of calcrete is often present in the formation. 

• The Alexandria Formation of the Algoa Group comprises alternating layers of calcareous sandstone, 

conglomerate and coquinite; and is up to 9 m thick. 

• The Peninsula Formation of the Table Mountain Group comprises light-grey, medium to coarse-grained 

supermature sandstone that is quartzitic in places. Scattered, well-rounded pebbles of vein quartz are 

locally common. Subordinate shale layers (<1 m thick) are present in places. Localised lenses of small-

pebble conglomerate occur. The maximum thickness of the Peninsula Formation is likely less than 3000 m. 

 

Figure 2: Geology 
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3.2 Hydrogeology 

The Site is situated within the M20A quaternary catchment, according to the Department of Water and 

Sanitation (DWS). The average rainfall for the area is 600 – 800 mm a year. 

According to the map “Average Groundwater Exploitation Potential for South Africa” by the former Department 

of Water Affairs and Forestry (2005, their GRA 2 Project), the average groundwater exploitation potential 

(AGEP) for the Site is 10 001 – 15 000 m2/km2/a. 

According to the map “Aquifer Classification of South Africa” by the Department of Water and Sanitation (2012), 

the aquifer beneath the site is classified as a “poor” aquifer, with low to negligible yields and moderate to poor 

water quality. 

According to the booklet “An Explanation of the 1:500 000 General Hydrogeological Map of Port Elizabeth 

3324” by PS Meyer of the Department of Water Affairs and Forestry (1998), the following can be high-lighted 

for the formations mentioned above. 

• The Algoa Group aquifer (including the Nanaga formation) is a unique intergranular aquifer, where water 

seeps through the porous sandy calcareous material until it comes into contact with underlying, usually 

impervious pre-Algoa rocks (e.g. the Table Mountain Group). From here, it moves in the basal Alexandria 

conglomerate towards the sea, where it may daylight as springs at the coast. There is hardly any build-up 

in groundwater level (due to its high permeability) and the water level encountered within the conglomerate 

is likely its true piezometric level. The water table within this aquifer will likely change / vary with periods 

of high rainfall as well as droughts.  

A borehole yield analysis revealed that 60% of boreholes in this formation yields less than 0.5 L/s, which 

implies that 40% of boreholes yield more than 0.5 L/s. Groundwater quality is generally regarded potable, 

with conductivity measuring <300 mS/m. Sodium, calcium and chloride often exceeds maximum 

recommended limits. The water level in an aquifer like this is normally directly dependent on rainfall and 

may change depending on the volumes of rainfall received. 

• A network of joints and fractures control infiltration, recharge, storage and movement of groundwater in 

the often brittle TMG formations (of which the Peninsula Formation is one). Fracturing may extend down 

several hundred meters and deep groundwater circulation is one of the notable groundwater 

characteristics of the TMG.  Despite the often highly fractured nature of the TMG, secondary groundwater 

storage is often limited, which could result in rapid depletion of an aquifer when water is abstracted.  

Springs often issue from the TMG sandstones.   

High-yielding boreholes (> 5 L/s) have been developed in the TMG (and its water quality is generally 

between 10 and 100 mS/m (the SANS 241:2015 specifies 170 mS/m as the Standard Limit for drinking).  

3.2.1 Borehole Databases 

The National Groundwater Archive (NGA) National Groundwater Database (NGDB) and Groundwater 

Resource Information Project (GRIP) databases were searched for information on existing boreholes within a 

1 km radius of the grass farm borehole. None were found, but within a 2 km radius, five boreholes were found. 

Their available information is given in Table 1 and Figure 3 below. 

Table 1: Database Borehole Information 

BHID Latitude Longitude 
Water Level 
(mbgl) 

Date 
Recorded 

Discharge 
Rate (L/s) 

EC 
(mS/m) 

pH 
Depth 
(m) 

Water Strike 
Depth (m) 

Total Airlift 
Yield (L/s) 

3325BD00009 -33.95017 25.43287 19 1989 2 N/A N/A 90 68 2 

3325CD00106 -33.97128 25.45260 30 1992 0.4 221 N/A 122 122 0.4 

3325CD00062 -33.97517 25.45093 36 N/A 1.19 N/A N/A 110 105 1.2 

3325CD00143 -33.97878 25.44231 24.4 N/A N/A N/A N/A 56.4 39.6 0.4 

EC/M20/0544 -33.98040 25.43000 29.7 1996 N/A N/A N/A 186 N/A N/A 

Notes: Not Available = N/A 
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Figure 3: Database Boreholes 

3.2.2 Surface Water Drainage 

The Site is situated on and on the north-eastern slope of a gentle hill. The borehole itself is situated on the 

north-eastern slope at an altitude of 205 mamsl (metres above mean sea level). The highest elevation is just 

to the south, southwest of the borehole at 210 mamsl. The elevation decreases basically in all directions, 

resulting in a drainage divide forming to the north, south and west of the borehole. Refer to Figure 4 for a 

contour map with local site drainage, and Figure 5 for the larger drainage area, including the Lake Farm lake. 
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Figure 4: Surface Water Flow Directions and Drainages 
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Figure 5: Larger Drainage Area 

3.2.3 Rainfall Data 

Monthly rainfall data was obtained from the South African Weather Service from 2010 to August 2020. The 

closets weather station to the Site is at Riverstone Road Bridge, approximately 5 km to the northeast of the 

Site. Monthly rainfall data was plotted in Figure 6; and yearly rainfall data in Figure 7. 

The data reveals the persistent drought that has been ongoing since 2013, and intensified from 2016 onwards. 

Higher rainfall figures are seen during 2011 and 2012. 
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Figure 6: Rainfall Data – Monthly 
 

 
Figure 7: Rainfall Data - Yearly 
 

3.3 Hydrocensus  

During the hydrocensus, neighbouring properties within a 1 km radius of the borehole were visited to collect 

information on any existing boreholes. Sixteen properties were visited, and from these, 11 boreholes were 

located. Information on these boreholes is given in Table 2, and their locations are given in Figure 8. Selected 

photographs are shown in Figure 9. 

All landowners reported that the area is not linked to a municipal water source, and they are therefore 

dependent on either groundwater or rainwater.  

Reported borehole depths range between 35 and 120 m bgl. Reported  water levels ranged between 7 and 

45 mbgl. Electrical conductivity (EC) and pH were measured where a sample was available. EC ranged 

between 106 and 260 mS/m; and pH ranged between 6.64 and 7.15. 
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Table 2: Hydrocensus Information 

Borehole ID Latitude Longitude 
Water 
level (m) 

Borehole 
depth (m) 

pH 
EC 
(mS/m) 

Reported Uses Reported Taste 
Dependency 
on Borehole 

Reported Level 
of Usage 

Comment 

GF-01 -33.96470 25.43984 22.5 68 7.15 144 Irrigation Slightly saline High High 
Grass Farm borehole, 
contains Fe 

GF-02 -33.95837 25.43873 N/A 65 - 70 N/A N/A Household, pool, garden Slightly saline High Low Contains Fe 

GF-03 -33.95946 25.43864 N/A N/A 6.70 260 Household, horses Saline, with Fe Totally High Contains Fe 

GF-04 -33.95778 25.44063 7.0 35 - 45 6.66 170 
Household, livestock, some 
irrigation 

Saline, with Fe High Medium Contains Fe 

GF-05 -33.96571 25.44215 N/A 50 - 100 6.96 131 
Household, garden, 
entertainment areas 

Acceptable High Medium 
Clear, no odour, no evidence 
of Fe 

GF-06 -33.96089 25.44337 40.0 50 - 60 N/A N/A Horses and clubhouse Saline, with Fe High Medium Polocrosse club 

GF-07 -33.96296 25.44549 N/A 70 N/A N/A Household, livestock, garden N/A Medium Low 
Water is brown with Fe, 
reasonably "strong" borehole 

GF-08 -33.96694 25.43977 N/A N/A N/A N/A N/A N/A N/A N/A No access, no borehole visible 

GF-09 -33.96777 25.43754 N/A N/A N/A N/A Household N/A Assumed high N/A 
No access, new installation, 
Yoyo tanks for storage 

GF-10 -33.97252 25.44461 N/A N/A N/A N/A N/A N/A N/A N/A 
No Access, no borehole 
visible 

GF-11 -33.96860 25.44068 N/A 100 - 120 6.81 106 Household, garden Good, no Fe High Low "Strong" borehole 

GF-12 -33.96006 25.44063 20.0 86 6.64 302 Household, irrigation Good High High 
Contains Fe, "strong" 
borehole 

GF-13 -33.96087 25.43783 45.0 90 N/A N/A Garden, livestock Okay High Medium Contains Fe 

GF-14 -33.96145 25.43234 N/A N/A N/A N/A N/A N/A N/A N/A No borehole visible 

GF-15 -33.96660 25.43930 N/A N/A N/A N/A N/A N/A N/A N/A No borehole 

GF-16 -33.96618 25.43118 N/A N/A N/A N/A N/A N/A N/A N/A No borehole 

Notes: N/A: Not Available 
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Figure 8: Hydrocensus Information 

 

Figure 9: Grass Farm Borehole 
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3.4 Yield Testing 

The borehole was yield tested by SprayMor Groundwater Services from 21 – 23 September 2020. The yield test 

was conducted in accordance with the minimum standards and guidelines provided by the DWS; and comprised 

the following tests: 

• 4 x 1-hour step tests followed by recovery monitoring; and  

• 24 hour constant discharge rate test (CDRT) followed by recovery monitoring.  

A water sample was collected during the CDRT and delivered to Talbot Laboratories, a SANAS accredited 

institution. The yield testing report is given in Appendix A.  

It was noticed that the borehole was not constructed with PVC casing, and only steel casing was visible at the 

top. 

A detailed analysis was performed on the yield testing data using Microsoft Excel based software called the FC-

method (Flow Characteristic method).  Management recommendations are made in Table 3 below. 

Table 3: Borehole Management Recommendations 

The maximum volume of water that can be abstracted from the borehole, should it be pumped 24 hours a day 

every day, is 8 640 L/day. Therefore, the current rate of abstraction of 0.27 L/s is too high, and must be reduced 

to 0.1 L/s. 

Please note that the pumping tests provide a glimpse of the nature of the aquifer during a specific time in space 

that the yield test is conducted. However, the nature of the aquifer (recharge, recovery, water level etc.) can be 

determined much more accurately if water level is monitored throughout the lifetime / use of the borehole. The 

boreholes’ water levels and recharge will vary depending on the recharge of the aquifer from rainfall. Recharge 

of the aquifer may be local or may come from rainfall events many kilometres away.  

The yield and water level of the borehole may be affected by other boreholes in the aquifer that are being put 

into production, e.g. for municipal water supply. 

3.5 Water Quality Results 

A water sample was collected at the borehole and sent for analysis at Talbot Laboratories for analysis. For the 

purpose of interpretation, the results were compared to the SANS 241-1:2015 Standard for Drinking Water 

(SANS 241). The results are given in Table 4 below and the laboratory certificates are attached in Appendix B. 

Borehole Management Recommendations 
Grass Farm Borehole  

(68 m deep) 

Maximum Recommended Abstraction Rate (L/s): 24 hr Pumping Period  0.10 

➢ Maximum volume (L) per day (24 hr abstraction): 8 640 

Maximum Recommended Abstraction Rate (L/s): 8 or 12 hr Pumping Period, 
borehole “resting” for at least 12 hours continuously in a day 

0.14 

➢ Maximum volume (L) per day (8 - 12 hr abstraction): 6 048 

 Static Water Level (m bgl) 19.42 

▲Expected Dynamic Water Level (m bgl) for 24 hr/day abstraction 26.6 

▲Expected Dynamic Water Level (m bgl) for 8 - 12 hr/day abstraction 29.6 

 Critical Water Level (m bgl) 40 

Recommended Pump Depth (m bgl) 61 

Notes: 

  The static water level in a borehole is the groundwater level that is not influenced by abstraction.  
▲The dynamic water level in a borehole is the steady level to which groundwater falls when it is being pumped 

 The critical water level in a borehole is the groundwater level below which the water table should not be 
lowered during pumping. 
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Table 4: Laboratory Results 

Parameter Unit 
Grass Farm 

Borehole 
SANS 241: 
2015 DWS 

Risk 

pH pH units 6.8 <5 to >9.7   Operational 

Electrical Conductivity mS/m 120 ≤170   Aesthetic 

Turbidity NTU 7.1 
≤1   Operational 

≤5   Aesthetic 

Colour mg Pt-Co/L 2 ≤ 15   Aesthetic 

Total Hardness mg CaCO3/L 113 N/S N/S 

Total Alkalinity mg CaCO3/L 52 N/S N/S 

Chloride mg/L  299 ≤300  Aesthetic 

Dissolved Calcium mg/L 20 N/S N/S 

Potassium mg/L 1.25 N/S N/S 

Dissolved Magnesium mg/L 15.3 N/S N/S 

Sodium mg/L 202 ≤200   Aesthetic 

Sulphate mg/L 23.2 
≤500   Acute Health 

≤250   Aesthetic 

Fluoride mg/L 0.03 ≤1.5   Chronic Health 

Nitrate as N mg/L 0.5 ≤11   Acute Health 

Nitrite as N mg/L <0.01 ≤0.9   Acute Health 

Ammonia as N mg/L 0.18 ≤1.5 Aesthetic 

Dissolved Arsenic mg/L 0.003448 ≤0.01   Chronic Health 

Dissolved Antimony mg/L 0.000985 ≤0.02 Chronic Health 

Dissolved Aluminium mg/L 0.002189 ≤0.3 Operational 

Dissolved Barium mg/L 0.026 ≤0.7 Chronic Health 

Dissolved Boron mg/L 0.124 ≤2.4 Chronic Health 

Dissolved Cadmium mg/L <0.0001 ≤0.003 Chronic Health 

Dissolved Chromium mg/L 0.000702 ≤0.05 Chronic Health 

Dissolved Copper mg/L 0.000277 ≤2   Chronic Health 

Cyanide mg/L <0.020 ≤0.2   Acute Health 

Dissolved Iron mg/L 0.007264 
≤2    Chronic Health 

≤0.3   Aesthetic 

Dissolved Lead mg/L <0.00029 ≤0.01   Chronic Health 

Dissolved Manganese mg/L 0.032 
≤0.4   Chronic Health 

≤0.1   Aesthetic 

Dissolved Mercury mg/L <0.00015 ≤0.006 Chronic Health 

Dissolved Nickel mg/L 0.004253 ≤0.07 Chronic Health 

Dissolved Selenium mg/L 0.000473 ≤0.04 Chronic Health 

Dissolved Uranium mg/L <0.0001 ≤0.03 Chronic Health 

Dissolved Zinc mg/L 0.021 ≤5 Aesthetic 

E.coli colonies/100 mL Not detected Not Detected   Acute Health 

Faecal Coliforms colonies/100 mL Not detected Not Detected   Acute Health 

Total Coliforms count/100 mL 133 ≤10   Operational 

Notes:   N/S: Not Specified 

Blue, underlined values:  Above SANS 241 Standard 

The majority of parameters were within the SANS 241 Standard, except for turbidity, sodium and total coliforms.  
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4. Groundwater Impact Assessment 

From the desktop study, hydrocensus and site work, the following can be accentuated with regards to the impact 

assessment: 

• The Site is underlain by aquifers that are being exploited for groundwater by the majority of landowners in 

the area. 

• The area is not serviced by municipal water supply, and the communities are reliant on groundwater or 

rainwater. 

• Water quality appears to be acceptable and water is used for irrigation, animals and households. 

• Water levels range between 7 and 45 m bgl; and borehole depths between 35 and 186 m bgl. 

4.1 Conceptual Site Model 

A general conceptual site model (CSM) was created for the Site and relevant surrounding areas. The CSM 

reflects the perceived underground conditions and groundwater setting within the project area, including location 

of the borehole, the estimated water levels during various scenarios, geological formations, surface water 

drainage directions and the location of Lake farm. Refer to Figure 10 for the location of the CSM; and Figure 11 

for the CSM and the perceived underground conditions and groundwater setting within the project area.  

 
Figure 10: Location of CSM 
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Figure 11: Conceptual Site Model 
 

The following data gaps are identified: 

• The depth to the Table Mountain Group, a recognised and important aquifer system, has been estimated 

based on literature. No borehole logs were available to confirm the thickness of the Nanaga Formation and 

Alexandria Formation in this specific area.  

4.2 Impact on Underlying Aquifer from Abstraction 

As is the case with all the existing boreholes within the 1-km radius, a potential impact from borehole abstraction 

is dewatering of the aquifer. There are various factors that could cause/contribute to dewatering, and these are: 

• Over-abstraction of groundwater from the borehole (i.e. exceeding the recommended yields given in this 

report);  

• Insufficient recharge to the aquifer (e.g. during extreme drought conditions); and 

• Increased drilling and abstraction within the immediate area, e.g. additional groundwater users abstracting 

from the same aquifer. 

Dewatering or over-abstracting of the aquifer may result in the following: 

• Reduced volumes of water available for abstraction from the aquifer; and 

• Water quality changes in the aquifer, e.g. iron bacteria in the dewatered aquifer. 

4.2.1 Normal / Ideal Conditions 

Under normal conditions, it is envisaged that abstraction from the borehole takes place at the recommended 

yields, as given in Section 3.4 of this report; that regular monitoring of the borehole’s water level is carried out; 

and that no additional boreholes are sunk and large-scale abstraction taking place from the same aquifer. 

Mitigation:  

Under these conditions, there should be no significant impact on the aquifer. However, since the recharge to the 

aquifer may be unpredictable (droughts etc.), it is recommended that the water level of the borehole must be 

measured on a monthly basis. The water level measurements should be recorded and plotted over time; and if 

it is observed that the water level is dropping over time, then adjustments to the abstraction rate can be made. 

4.2.2 Upset / Abnormal Conditions 

Under these conditions, a scenario is envisaged where the borehole is over-abstracted (thus pumping the 

borehole at a higher yield and for a longer period of time than recommended in this report); the recharge to the 

aquifer is inadequate; and/or other groundwater users are abstracting large volumes from the same aquifer. 

NNE 

SSW 
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During these circumstances, and when the water level is not being monitored, the water level in the borehole 

may be drawn down to pump intake, resulting in the pump running dry. The water level in the borehole may not 

recover to the original levels, because of over-abstraction and a lack of recharge. In an aquifer where the water 

level is reduced, and the geological formation is iron rich, aerobic bacteria may start to grow within the fractures 

of the rock formation and may block or reduce the permeability of the aquifer. Ideally the water level should be 

kept as constant as possible during pumping and should not be drawn down past the dynamic water level as 

mentioned in this report. 

Mitigation: 

Should the above-mentioned conditions occur, then pumping from the borehole should seize. The water level 

should be monitored on a weekly basis to see whether it is recovering to the original static water level. This may 

take several months or years. Should the water level stabilise and recover, then pumping can start again at the 

recommended yield from this report. Iron bacteria (if present) are dependent on oxygen for survival, and if 

saturated in water, they normally die off. However, the remains of the iron bacteria may continue to block the 

aquifer around the borehole and may have to be removed manually or chemically.  

A water level monitoring program should be implemented, as described in Section 4.2.1 above. Should it be 

noticed that the water level is lowering over time, then mitigation measures can be put in place to halt or reduce 

the effect of dewatering of the aquifer. 

4.3 Impact on Underlying Aquifer from Compost / Fertiliser 

Compost is stored in stockpiles on the property and used to fertilise the grass fields. The compost comprises 

bedding litter from horse stables, tree bark and “kraal” manure.  

The compost contains elements, especially nutrients, that may result in increased concentrations in the 

groundwater. The impact of these elements will typically be more pronounced during periods of higher rainfall, 

where it can leach into the groundwater more easily. Element such as ammonia, nitrogen, phosphorous; and 

bacteria like E.coli and faecal coliforms may become elevated in the groundwater during specific circumstances. 

However, attenuation of these elements will take place in the soil and grass; and therefore, may not necessarily 

results in elevated concentrations in the groundwater. The Grass Farm Borehole did not display these 

parameters in increased volumes.  

Where the compost occurs in high volumes, for example in the stockpiles, the concentrations of potentially 

harmful elements will be higher, and therefore the impact may be more severe. Where the compost is spread 

out over a larger surface area, the concentrations of potential high concentrations of elements will be reduced, 

and attenuation will take place more rapidly and effectively. The impact will therefore be low. 

4.3.3 Normal / Ideal Conditions 

Under ideal circumstances, the stockpiled compost will not be influenced majorly by rainfall or flooding events; 

and leachate produced by the stockpile will not seep into the ground and groundwater; or seepage will be 

minimal, and the groundwater quality will not be influenced. Compost that is used on the grass fields will be 

applied at such quantities that potentially harmful elements, like ammonia, nitrogen, phosphorous or bacteria, 

will be attenuated in the soils and by the grass, so that concentrations that reach the groundwater will be within 

acceptable limits. 

4.3.4 Upset / Abnormal Conditions 

Under these conditions, the following scenarios are envisaged: 

• Stockpiles are situated on bare ground with no lining material that prevents or reduces seepage of potentially 

harmful elements into the groundwater. During rainfall events, the stockpiles are drenched and flooded. 

Because of more frequent rainfall events, the sandy Nanaga Formation becomes saturated, resulting in a 

higher groundwater table. This shortens the pathway to groundwater and reduces the area in which 

attenuation can take place. Harmful elements reach the groundwater. 
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• An excessive volume of compost is spread on the grass fields, If rainfall events occur, high volumes of 

rainwater could carry the potentially harmful elements through the soil and into the groundwater before 

appropriate attenuation has taken place. 

In the above-mentioned scenarios, it is possible that the potentially harmful elements reach groundwater that is 

used by the community.  

Mitigation:  

The following mitigation and management recommendations are made: 

• For the stockpiles, the following is recommended: 

− Steep slopes; and flood-prone or stream floodplain areas should be avoided for the placement of 

stockpiles. 

− Up-slope run-off water should be redirected so that it does not flow through the stockpile areas. 

− Rainwater that lands on the stockpile should be retained in a structure or settling basin. Over time, the 

water will evaporate and leave behind solids that could be used again on the grass fields. The stockpiles 

could be covered with a tarp or roof to minimise rainwater infiltration. 

− The ground surface where the stockpiles are made should be compacted and sealed to prevent leaching 

of pollutants into the groundwater environment. Alternatively, a three-wall dry stack could be built. This 

structure typically has a solid floor (made of cement or similar material), and three walls. This structure 

will prevent the leaching of pollutants into the groundwater environment.  

• Compost on grass fields: Nutrient management should be applied, where the spreading rate per hectare 

does not exceed the needs of the grass fields. Excessive volumes of compost, where attenuation by the 

soils and grass is insufficient, should not be applied to the fields.  

• To measure this, borehole water from the Grass Farm Borehole and neighbouring farms should be analysed 

on a six-monthly basis for these elements to determine whether these are present in elevated concentrations 

in the groundwater surrounding the Site. Alternatively, monitoring boreholes can be drilled around the Site 

to measure these elements.  

4.4 Impact on Surface Water Bodies due to Abstraction 

SRK understand that there are concerns about the impact of abstraction from the borehole on surface water 

bodies, specifically the Lake Farm lake, situated approximately 3.5 km to the south, southwest of the borehole. 

The following can be stated: 

• The Lake Farm lake is situated at approximately 98 mamsl. 

• The top of the Grass Farm borehole is situated at 210 mamsl, and the boreholes is 68 m deep, thus the 

bottom of the borehole is at 142 mamsl. 

• The expected dynamic water level of the borehole, which was calculated by the FC-program from the yield 

testing data, is 26.6 mbgl, thus 183.4 mamsl. The dynamic water level is defined as the level at which the 

groundwater level in the borehole will stabilise when pumped at a constant rate. 

• Therefore, since the bottom of the borehole is at a higher elevation than the top of the lake, it is concluded 

that extraction from the borehole is not influencing the water levels in the lake. 

• When looking at the setting of the Lake Farm lake, it is anticipated that the lake is replenished majorly by 

rainwater that is channelled mostly from the north and east towards the lake. The bottom of the lake is 

covered by silt, which created a largely impermeable base, thus preventing or reducing downward seepage. 

During extended periods of rainfall, the sandy upper sediments will become saturated, and it is anticipated 

that rainwater that seeps into the higher-lying sandy areas around the lake, and specifically to the north of 

the lake, may feed the lake for a period of time until the water level in the sandy material have lowered to 

below the level of the lake. 
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5. Recommendations 

The following recommendations are made: 

• The scientifically recommended yield for the Grass Farm borehole is 0.10 L/s for a pumping period of 24 

hour a day; OR 0.14 L/s for a pumping period of 12 hour a day or less. This yield is established to include 

factors to preserve the aquifer and to prevent over-abstraction and dewatering of the aquifer. It is important 

to note that the recommended abstraction rates must not be exceeded, even if fewer hours are pumped. 

Should less water be needed, then the borehole can be pumped at a lower rate, and thus a lower-yielding 

pump can be installed.  

• It is recommended that the water level of the borehole must be monitored on a monthly basis. The water 

level measurements should be recorded and if it is observed that the water level is dropping over time, then 

adjustments to the abstraction rate can be made.  

• Should it be noticed that the water level is lowering over time, then mitigation measures can be put in place 

to halt or reduce the effect of dewatering of the aquifer. 

• For the stockpiles, the following is recommended: 

− Steep slopes; and flood-prone or stream floodplain areas should be avoided for the placement of 

stockpiles. 

− Up-slope run-off water should be redirected so that it does not flow through the stockpile areas. 

− Rainwater that lands on the stockpile should be retained in a structure or settling basin. Over time, the 

water will evaporate and leave behind solids that could be used again on the grass fields. The stockpiles 

could be covered with a tarp or roof to minimise rainwater infiltration. 

− The ground surface where the stockpiles are made should be compacted and sealed to prevent leaching 

of pollutants into the groundwater environment. Alternatively, a three-wall dry stack could be built. This 

structure typically has a solid floor (made of cement or similar material), and three walls. This structure 

will prevent the leaching of pollutants into the groundwater environment.  

• Compost on grass fields: Nutrient management should be applied, where the spreading rate per hectare 

does not exceed the needs of the grass fields. Excessive volumes of compost, where attenuation by the 

soils and grass is insufficient, should not be applied to the fields.  

• To measure this, borehole water from the Grass Farm Borehole and neighbouring farms should be analysed 

on a six-monthly basis for these elements to determine whether these are present in elevated concentrations 

in the groundwater surrounding the Site. Alternatively, monitoring boreholes can be drilled around the Site 

to measure these elements. . 

• It is also recommended that a sanitary seal of at least 1.5 m should be inserted for the borehole. This will 

prevent surface contaminants from entering the borehole. 

Yours faithfully,  

  

Riona Kruger (Pr Sci Nat) Gert Nel (Pr Sci Nat) 
Principal Geoscientist Principal Hydrogeologist & Partner 

 

SRK Consulting (South Africa) (Pty) Ltd 
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Appendix A: Yield Testing Results 
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Appendix B:  Laboratory Results 
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