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GROUNDWATER (EWR Report)

➢ The aim is to determine the groundwater component of the BHN and EWR Reserve 

➢ Groundwater's contribution to the EWR (as groundwater contribution to baseflow) is presented 

and where sufficient data is available, 

➢ this determination is supported by numerical groundwater flow models, as well as the WRSM

➢ This study also describes the BHN requirements for the current population, who are reliant upon 

taking water from the groundwater resource. 
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AQUIFERS

 
• The study area is dominated by Intergranular and fractured aquifer systems with borehole yields 

between 0.1 and > 5 L/s

• Unconfined Aquifers - Groundwater table mimics the surface topography at the regional scale → 
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Groundwater Resource Units (GRU)

 • The delineated GRUs generally combine a couple of quaternary catchments so that the integration 

of surface water and groundwater systems can be achieved → groundwater must be considered in 

terms of an integrated water resource                    23 GRU (comprise of 76 quaternary catchments) 
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GROUNDWATER (EWR) Data

➢ Vast literature, because groundwater is significantly used in the Limpopo WMA, there is also 

extensive point data for the region (i.e., information from boreholes), held in databases 

including:

• the Limpopo Groundwater Resource Information Project (GRIP), the NGA, and Hydstra 

databases, all held at the DWS and containing borehole information such as coordinates, 

geology, yield, groundwater level and in some cases groundwater quality. 

• WMS containing groundwater quality information from boreholes. 

• WARMS containing a register of all licenses for groundwater abstraction.

• The DWS long-term monitoring data were assessed and described in the Status Quo 

assessment regarding water levels in the catchments, and trends within that dataset

➢ Local municipalities and wellfields info. (from consultants)

➢ Site visit and selected sampling



6

GROUNDWATER (EWR) 

Groundwater Reserve Determination

The groundwater component of the Reserve is the part of the groundwater resource that sustains basic human needs and 

contributes to EWR (i.e., groundwater contribution to baseflow). To be able to quantify the groundwater component of the 

Reserve, the volume of groundwater needed for BHN and contributing to EWR needs to be quantified. 

The groundwater component of the Reserve is defined by the following relationship:

𝑅𝑒𝑠𝑒𝑟𝑣𝑒(%)  =
𝐸𝑊𝑅𝑔𝑤 

+ 𝐵𝐻𝑁𝑔𝑤 

𝑅𝑒
× 100

Where:

Re = recharge

BHNgw = basic human needs derived from groundwater

EWRgw = groundwater contribution to EWR

Groundwater should only be allocated to users and potential users once the volume of groundwater that contributes to 

sustaining the Reserve has been quantified and Resource Quality Objectives have been met. 
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Groundwater (Recharge example)

 • Recharge distribution is largely 

controlled by the precipitation 

distribution, which in turn is related to 

the topography→

the correlation is not direct and the 

underlying geology, and aquifer type, 

influences the recharge

• Recharge rates were based on 

collated recharge values from 

previous studies, the GRA II project, 

Vegter's (1995) and modelled priority 

areas



8

Groundwater (Maps – RE)
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Groundwater (Baseflow)

 • The study area comprises a 

nearly 50% split between 

perennial and ephemeral rivers 

• Overall low baseflow potential

• The distribution of groundwater 

contribution to baseflow closely 

correlates with the distribution 

of recharge. 

• Limited EWR sites with a 

degree of groundwater 

dependence 

Groundwater contributing to baseflow to be sustainable include:

a) the draining aquifer must be recharged seasonally with 

adequate amounts of water; 

b) the water table must be shallow enough to be intersected by 

the stream; and 

c) the aquifer’s size and hydraulic properties must be sufficient 

to maintain flows throughout the dry season.
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Groundwater (Maps – GW to BF)
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Groundwater (BHN Reserve)

 
➢ BHNR → 25 litres per person per day, higher allocations can be motivated

• This was then converted into an annual volume (m3/year).

• In 2022, → 851 000 households (~3 063 515 people) living in the 76 quaternary 

catchments. Of these, just over 131 000 households were dependent on the BHNR 

with 11.1% reliant on groundwater resources.
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Groundwater (Use)

 
➢ Groundwater quantity ranking approach was applied using the stress index (SI) 

principle. 

• The stress index provides a measure of the groundwater balance in a groundwater 

unit, indicating the fraction of how much of the groundwater recharge [volume] is 

used, i.e. 

(i) the amount required for BHN, 

(ii) (ii) the volume of groundwater supporting the base flow (i.e. the baseflow 

requirement of the quaternary catchment), and 

(iii) (iii) the actual groundwater use /abstraction. 

The "safe" cut-off is 0.65 or 65% of the groundwater recharge. 
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Groundwater (Maps – Stress Index)

 
• GRIP data was filtered to include the listed production boreholes equipped and tested above 0.3 L/s with a recommended 

duty cycle of 24 hrs (and converted to m3/year).

• WARMS dataset (provided in m3/year) was filtered to include active registrations. 

• Local town groundwater abstraction data (i.e., Musina and Polokwane)
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Groundwater (High abstraction zones and wellfields)

 • Venetia Mine wellfields

Greefswald and Schroda (1990), that 

lies at the confluence of the Limpopo 

and Shashe River, located within the 

Mapungubwe National Park. The 

management (i.e., abstraction) of the 

wellfields are driven by the Mine.

• Polokwane 6.6 m3/year

Groundwater(WWTW/AR Scheme) 

provides a large component of the 

bulk water supply to Polokwane, 

surface water resource remains the 

main water supply

• Musina Reservoir/Wells 

Water requirements expected to 

increase from 10 Mm3/a to 21.5 

Mm3/a Current yield (< 90 % level of 

assurance)
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Groundwater (Allocable)

 

➢ Allocable (groundwater) indicates the component of the annual recharge that is still available after 

BHN, baseflow (EWR) and use is subtracted from recharge.

➢ 11 Quaternary Catchments (A63A; A71L; A71A; A71C; A71D; A71F; A71G; A72A; A71J; A71K; A91C) 

(>100%) → No Allocable GW

➢ 4 Quaternary Catchments (A63E; A71B; A71E; A91A) (>65%) → High/Critical Stressed 

Balance (groundwater) referred to in the tables below reflect:

Recharge – EWR and BHN (i.e., Total) – Groundwater Use
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Groundwater (Allocable)
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Groundwater (Allocable)
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Groundwater (Quality)

 
➢ The groundwater Reserve does not address groundwater quality issues directly, these 

will be addressed as part of the Water Resource Classification and RQOs in the study 

area

➢ Approximately 2100 groundwater quality samples were collated from the available 

databases (e.g., GRIP and WMS). 

➢ Major elements (pH, EC, Ca, Mg, Na, K, SO4 Cl, NO3 as N and F) were compared to 

the water quality guidelines for acceptable drinking water specified by the Department 

of Water and Sanitation

➢ The most noticeable elements of concern for water consumption are nitrate (measured 

as nitrogen (N), with some exceedances observed for fluoride, and sodium. 

➢ BHN quality is regarded as the Upper limit of Class I water quality.
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Groundwater (Quality)
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Groundwater (Quality)
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Groundwater (Reserve Quality example)

 
54 out of 76 (quaternary catchments)

BHN quality is regarded as the Upper 

limit of Class I water quality.

The Groundwater Quality Reserve is 

based on the median plus 10 % (which 

is the approach followed by the Reserve 

Directorate)
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