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EXECUTIVE SUMMARY

Geo Pollution Technologies (Pty) Ltd (GPT) was appointed by Doug Jeffery Environmental Consultants
(Pty) Ltd to undertake a hydrogeological study in support of the proposed Infanta Development and
the associated water use licence application. The proposed development is located in Infanta, near
Witsand in the Western Cape, and comprises 20 new residential dwellings together with an existing
dwelling.

The study was undertaken to assess the local hydrogeological conditions, groundwater availability
and quality, aquifer characteristics and vulnerability, and the potential impact of the proposed
residential development. The assessment further considered the sustainable groundwater yield of
the proposed abstraction borehole and provided recommendations for groundwater management and
monitoring.

The site is underlain predominantly by sandy soils and the Table Mountain Group, including the
Skurweberg and Rietvlei Formations, with the Robberg Formation of the Uitenhage Group also
occurring regionally. The local aquifer is structurally controlled, with groundwater occurrence and
movement associated primarily with fractures, joints and other secondary features within the
competent sandstone formations.

A hydrocensus identified seven operational boreholes and two springs within 1 km of the site.
Groundwater levels measured during the investigation ranged from 3.60 to 5.04 m below ground level
(mbgl), with an average groundwater level of 4.35 mbgl. The general groundwater flow direction is
towards the northeast, in the direction of the ocean. Groundwater quality sampling indicated
exceedances of selected parameters relative to the SANS 241-1:2025 drinking water standard,
indicating that groundwater at the site is not consistently suitable for potable use without prior
treatment.

A stepped discharge test, constant discharge test and recovery monitoring were undertaken on
borehole 134C. Based on the available test data and sustainable yield assessment, the borehole can
support an abstraction rate of approximately 32.4 m3/day, equivalent to approximately
11 826 m3/year if abstracted continuously at this rate.

The proposed development has an estimated water demand of approximately 6 132 m3/year, which
is below the calculated General Authorisation allowance of 12 975 m3/year. The proposed abstraction
therefore falls within the calculated General Authorisation volume. Furthermore, the estimated
sustainable yield of borehole 134C (11 826 m3/year) exceeds the anticipated annual water demand,
indicating that the proposed groundwater source has sufficient estimated capacity to meet the
development's water requirements, subject to the applicable regulatory requirements and
implementation of the recommended abstraction and monitoring controls.

Domestic wastewater generated by the proposed development will be managed through individual
package wastewater treatment plants, with one treatment unit serving each of the 20 new residential
dwellings. Treated effluent will be discharged to soakaways. Given the permeable sandy soils and
relatively shallow groundwater levels, the treated wastewater represents a potential source of
groundwater contamination and should therefore be appropriately managed and monitored. Regular
servicing and maintenance of the package treatment plants, inspection of the associated soakaways,
monitoring of the surrounding groundwater quality are recommended.
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Recommendations:

The following actions are recommended to be implemented during the construction and the
operational phases:

Groundwater quality exceedances the SANS 241 drinking water standards indicating that the
groundwater at the site is not suitable for use as potable water without prior treatment. The
exceedances in total coliforms can be addressed by improving sanitation systems and ensuring
human or animal wastes are properly disposed of.

The monitoring as recommended in the report should be established prior to operation. The
water level monitoring should be conducted weekly for the first three months of operation
and if no significant water level decline is observed, the monitoring can be conducted on a
monthly basis. Alternatively, automatic water level measurement in the form of pressure
transducers can be installed to aid in this process. Logs of flow meter readings should also be
kept and the flowmeter should also be read once per month.

Seawater intrusion may become a concern during extended abstraction periods and should
be monitored.

Maintenance and regular servicing of the individual package wastewater treatment plants
and associated soakaways to ensure effective treatment and disposal of domestic
wastewater.

Installation of a rainfall gauge and maintenance of an electronic database containing
groundwater levels, abstraction volumes, rainfall and groundwater-quality data.

The recommended pump cycle for the borehole is 12 hours per day. If the pump cycle is to
be extended, the maximum daily volume for each borehole must not be exceeded and the
pumping rate must be reduced to sustainable rates. Refer to management recommendations
in Table 22.

It is recommended that the hydrocensus be repeated once every 2 years to ensure that no
new groundwater users are affected. The hydrocensus should extend to a 1km radius around
the site boundary.

The regional groundwater table must be maintained to:

o Ensure that schedule 1 water users adjacent to the site have adequate water supply to
basic human need.

o Ensure that adequate water is available to maintain base flow in the tributaries of the
Breede River.
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DEFINITIONS

Explanation

A geological formation which has structures or textures that hold water
or permit appreciable water movement through them. Source:
National Water Act (Act No. 36 of 1998).

Includes a well, excavation, or any other artificially constructed or
improved underground cavity which can be used for the purpose of
intercepting, collecting or storing water in or removing water from an
aquifer; observing and collecting data and information on water in an
aquifer; or recharging an aquifer. Source: National Water Act (Act No.
36 of 1998).

The distance between the static water level and the surface of the
cone of depression.

An aquifer that owes its water-bearing properties to fracturing.

Water found in the subsurface in the saturated zone below the water
table.

The movement of water through openings in sediment and rock; occurs
in the zone of saturation in the direction of the hydraulic gradient.

Measure of the ease with which water will pass through the earth's
material; defined as the rate of flow through a cross-section of one
square metre under a unit hydraulic gradient at right angles to the
direction of flow (m/d).

A term used in the South African map series referring to aquifers in
which groundwater flows in openings and void spaces between grains
and weathered rock.

The regular or routine collection of groundwater data (e.g. water
levels, water quality and water use) to provide a record of the aquifer
response over time.

A borehole used to measure the response of the groundwater system
to an aquifer test.

A borehole specifically designed to be pumped as a source of water
supply.

The addition of water to the saturated zone, either by the downward
percolation of precipitation or surface water and/or the lateral
migration of groundwater from adjacent aquifers.

Transmissivity is the rate at which water is transmitted through a unit
width of an aquifer under a unit hydraulic gradient. It is expressed as
the product of the average hydraulic conductivity and thickness of the
saturated portion of an aquifer.

That part of the geological stratum above the water table where
interstices and voids contain a combination of air and water.

Catchment in relation to watercourse or watercourses or part of a
watercourse means the area from which any rainfall will drain into the
watercourses or part of a watercourse through surface flow to a
common point or points. Source: National Water Act (Act No. 36 of
1998).

The upper surface of the saturated zone of an unconfined aquifer at
which pore pressure is equal to that of the atmosphere.
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HYDROGEOLOGICAL STUDY
INFANTA

1 INTRODUCTION

Geo Pollution Technologies (Pty) Ltd (GPT) was appointed by Doug Jefferies Consulting (Pty) Ltd to
update a hydrogeological study for a proposed residential development. The proposed development
comprises 21 residential dwelling units, consisting of 20 new residential dwellings and one existing
dwelling. Each of the 20 new dwellings will be serviced by an individual package wastewater
treatment plant, while the existing dwelling will continue to utilise its existing septic tank system.
The proposed development will be supplied with water through a dual-source water supply system
comprising groundwater abstracted from Borehole 134C and rainwater harvesting.

The report is structured according to the requirements of the National Water Act, 1998 Regulations
regarding the procedural requirements for water use licence applications and appeals 24 March 2017,
Act No. R. 267.

The following water uses were investigated:

e Section 21(a) of the Act: Taking water from a water resource.

e Section 21(g) of the Act: Disposing of waste in a manner which may detrimentally impact on a
water resource.

2 SCOPE OF WORK

Within the scope of work included:
e Hydrocensus within a 1 km radius;
e Groundwater quality assessment;
e Aquifer classification and vulnerability assessment;
e Determination of sustainable yield of water supply borehole;
e Reserve determination; and

¢ Risk assessment.
3 Project Background and Description

It is proposed to rezone a portion of Erf 134, Infanta, from Agricultural Zone to Subdivisional Area in
terms of Section 15(2)(a) of the Swellendam Municipal Planning By-law (November 2020). This
rezoning will allow for the establishment of a residential development. Each unit in the residential
development will require potable water and sanitation. As the proposed development involves water-
related infrastructure and activities that constitute a water use in terms of the National Water Act
(Act No. 36 of 1998), a Water Use Licence application was submitted to the Department of Water and
Sanitation to obtain the necessary authorisation.

The proposed development comprises 20 new single residential erven together with the existing
dwelling on the property, resulting in a total of 21 residential dwelling units. A total of 15 single-
storey and 5 double-storey dwellings are proposed, while the existing reservoir, dwelling, braai area
and grave will be retained.
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Vehicular access will be obtained via the existing access from Main Road (MR268) serving the northern
portion of the development, while the five (5) residential erven south of the watercourse will be
accessed via Hoek Street. Internal roads will comprise 8 m road reserves accommodating 4.5 m wide
paved carriageways with associated stormwater infrastructure.

The proposed development will be supplied with water through a dual-source water supply system
comprising groundwater abstracted from Borehole 134C and rainwater harvesting. Groundwater
abstracted from the borehole will be stored within a proposed 140 m? reservoir located adjacent to
the existing borehole infrastructure before being conveyed to the development by means of a
proposed 125 mm bulk water main, crossing MR268 via a steel sleeve under a registered servitude.
Each residential dwelling will further be equipped with a 5 m3 rainwater harvesting tank to
supplement domestic water supply.

Domestic wastewater generated by the proposed development will be managed by means of
individual on-site package wastewater treatment plants, with one treatment unit allocated to each
residential dwelling. The activated sludge treatment systems are designed to produce treated
effluent complying with the Department of Water and Sanitation (DWS) General Standards. The
treated effluent water will be discharged to soakaways.

Stormwater generated by the development will be managed through an integrated stormwater
management system incorporating rainwater harvesting, landscaped swales, underground soakaways
and controlled discharge via engineered stormwater infrastructure. The proposed development has
been designed to avoid the mapped 1:100-year flood line by retaining a 40 m ecological corridor (20
m buffer from centreline) associated with the on-site watercourse, thereby limiting potential impacts
on surrounding freshwater resources.

4 METHODOLOGY
4.1 Desk Study

This entailed the gathering of information through the collation, scrutiny and evaluation of available
and relevant meteorological, geographical, geological, hydrogeological and water quality data.

4.2 Hydrocensus

A hydrocensus was conducted within a 1km radius of the site boundary to gather data of legitimate
groundwater users in the area.

5 GEOGRAPHICAL SETTING
5.1 Site Location, Topography and Drainage
The site is located near Witsand, in the Western Cape. (Figure 1).

The area (shown in Figure 2) is characterised by a gently undulating topography and in the area of
the site the slope is more or less in the order of 3% (0.03).

Locally drainage is towards the Indian Ocean as well as the Breede River that flows from northwest
to southeast to the north of the site.

The site development plan is shown in Figure 3.
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Figure 1: Site Location and Quaternary Catchment Boundaries.

Hydrogeological Study for Infanta Development - August 2026 3



Geo Pollution Technologies — Gauteng (Pty) Ltd

A j \\ 4 j/;é;;jr/\ /

CPT

INFANTA
TOPOGRAPHICAL MAP

LEGEND

Elevation contour

Watercourse

—=——=—Non-perennial

Perennial
Waterbody

[ Marshwvei
- Non-perennial
- Perennial
[ site boundary

Figure 2: Site Topography.

Hydrogeological Study for Infanta Development - August 2026 4



Geo Pollution Technologies — Gauteng (Pty) Ltd

CPT

INFANTA
SITE MAP

LEGEND

@  Water supply borehole
—===Proposed pipeline
=== Setback - 100m
] Building setline

~ Conservation area
777/} Ecological corridor
- Pipeline
D Proposed site
] site boundary

Figure 3: Site Development Plan.

Hydrogeological Study for Infanta Development - August 2026 5



Geo Pollution Technologies - Gauteng (Pty) Ltd

5.2 Climate

Climatic data was obtained from the GRDM V4.0 database as developed by the DWA and FET Water'.
The average annual rainfall is approximately 458mm/a.

6 PREVAILING GROUNDWATER CONDITIONS
6.1 Geology
6.1.1 Regional Geology

The investigated area falls within the 1:250 000 series geology map (3420 Riverdale). An extract of
this map is shown in Figure 4. According to the map the site is underlain by light grey to red sandy
soil and calcrete with alluvium deposits to the coastline. Furthermore, the underlying geology in the
region consists of the Skurweberg Formation as well as the Rietvlei Formation of the Nardouw
Subgroup, Table Mountain Group, as well as the Robberg Formation of the Uitenhage Group. The
Skurweberg Formation mainly comprises of light grey quarzitic sandstone. The Rietvlei Formation
consists of light grey feldspathic sandstone with occasional thin siltstone and shale beds. The Robberg
Formation consists of silicified sandstone and conglomerate. These formations all strike in an east
west direction with a northward dip of between 30 and 40 degrees.

6.1.2 Local Geology

Based on the published data and the Parsons (2006) report?, the site is underlain by Quaternary soil
with unknown thicknesses. Underneath these recent sediments the Rietvlei and Skurweberg
Formations of the Table Mountain Group can be found. The latter formation is regarded as an
extensive aquifer that could support large scale abstraction. However, the 1:250 000 series maps are
not detailed enough to accurately represent the geology of the site as it is evident that the site is
underlain by the shales of the Bokkeveld Group. Outcrops of the Bokkeveld geology can be seen along
the shoreline of the property, where it underlies the younger conglomerate and calcrete lithologies
found at the site.

6.2 Hydrogeology
6.2.1 Regional Hydrogeology

According to the 1:500 000 hydrogeological map (3317 Cape Town), the site is underlain by a fractured
aquifer. The mean yield for a successful borehole in this aquifer is between 0.5 and 2 l/s and this
was confirmed by previous reports that included drilling of a new borehole. The previous work by
Parsons and Associates (2006) estimates the sustainable yield from 134A at 0.7 l/s when pumped for
12 hours a day, with 134C yielding 1 l/s when pumped for 18 hours a day.

As the Bokkeveld Group overlies the Table Mountain Group, the hydrogeology of the Table Mountain
Group (TMG), could be relevant at deeper depths. According to Meyer3, the TMG notably the often
fractured arenaceous components, is largely anisotropic and thus does not display uniform aquifer
characteristics. An intricate network of fissures, joints, fractures and even cavities govern the

' Groundwater Reserve Directed Measured. Department of Water Affairs (2010), developed by FetWater.
2 Parsons, 2006. Geohydrological Assessment of the Planned Development at Erf 124, Infanta. Parsons and
Associates.

3 Meyer P.S (2001), An explanation of the 1:500 000 general hydrogeological map Cape Town 3317
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infiltration, storage and transmission of groundwater in the largely competent and brittle natured
arenaceous units of the TMG. The TMG generally constitutes the mountainous areas which, in turn
influence precipitation to a significant extent. An abundance of springs is a further characteristic of
the TMG. Three kinds of springs can be distinguished:

1. Fault and major structure controlled, generally deep circulating springs, often with large
constant supplies

2. Lithologically controlled, relatively shallow circulating springs. These springs issue due to the
presence of impeding shale layers such as the Cederberg Shale Formation. Yields from these
springs are less constant and seasonal yield fluctuations are a distinctive feature. The bulk
of the perennial springs issuing from the TMG are likely to be lithologically controlled.

3. Springs are seeping from numerous small fractures and joints. They are very evident during
and shortly after rainy periods and are responsible for the myriad of springs in the TMG. They
are however highly seasonal and cease to exist with the onset of dry weather conditions.

The quality of groundwater from the TMG is excellent with electrical conductivity (EC) generally
ranging between 5 and 70mS/m. However, groundwater with EC of up to 180mS/m can occasionally
be procured from boreholes drilled into interbedded shaly layers. Groundwater is generally of a
sodium chloride nature.

In the case of the Bokkeveld Group which is found predominantly at the site, the groundwater found
within this lithology is generally poor in terms of high TDS* and typically has EC values between 70-
300 mS/m. The groundwater found in this unit at Cape Infanta has been found to be moderately
saline with EC values between 133-222 mS/m, which has been attributed to possible marine
influence’.

6.2.2 Local Hydrogeology

The previous work by Parsons and Associates (2006) estimates the sustainable yield from 134A at
0.7 /s when pumped for 12 hours a day, with 134C yielding 1 |/s when pumped for 18 hours a day.
These yields are aligned with the published information and support the statement in the Parsons
and Associates report that the initial pumping tests that indicated 5 l/s yields were an overestimation.

Following a request from the then Breede Overberg Catchment Management Agency (BOCMA) in 2014,
a 72-hour pumping test was conducted on borehole 134C to determine the sustainable yield. A
stepped discharge test was conducted to determine the required pumping rate for a constant
discharge test. The first step was pumped at 0.32 /s for one hour yielding a drawdown of 4.9 m. The
second step was pumped at 0.78 l/s and resulted in a final drawdown of 20.81 m, while the third
step was conducted at 1.48 /s with a final drawdown of 56.03 m after another hour. The 72-hour
constant discharge test was then conducted at a pumping rate of 0.92 l/s.

The data was analysed using the FC method as detailed in the update of 18 August 2014. The average
sustainable yield was determined to be 0.29 /s for pumping 24 hours per day every day for 100 years.
This is regarded as being a very conservative approach, since the use of the borehole is likely to be
seasonal. The sustainable conservative yield of the borehole is calculated to be 25000 l/day. For the

4 Hartnady, C.J.H. and Jones, M.Q.W., 2007. Geothermal studies of the Table Mountain Group aquifer systems.
Water Research Commission, Report, (1403/1), p.07.
> Papini G, 2002. Groundwater Assessment for the Breede River Basin Study. Department of Water Affairs and

Forestry.

Hydrogeological Study for Infanta Development - August 2026 7



Geo Pollution Technologies - Gauteng (Pty) Ltd

best case scenario the yield goes up to 48 000 l/day. This relates to between 750 and 1 440 m3/month.
The development is designed to use 690 m3/month. This test once again shows that sufficient water
is available in borehole 134C for the whole development, without using borehole 134A.

Using the proposed pumping rates the sustainable yield exceeds the required 23 m3/day requirement
as stated by Fraser (2014). The current proposal is to use 134C, since this borehole will have sufficient
yield for the planned 21 units and it is situated further away from any other groundwater users.

The Parsons (2006) report estimated the use of groundwater in the vicinity of the proposed
development to be 15 300 m3/a. The harvest potential for Erf 134 was calculated as 48 700 m3/a.
Using the reported harvest potential and a 2 km radius around the site an approximate 4 km? is
available and this would equate to 226 400 m3/a being available through the groundwater resource
in the area.

Parsons (2006) cites a 1999 study by Toens and Partners recorded 37 boreholes in Infanta Village but
found no threat due to saline intrusion at the time of the study. Bacteriological contamination was
only observed where TMG rock outcrops were found. Water quality was found to be acceptable for
human consumption with EC levels ranging from 170 to 220 mS/m.

6.3 Groundwater Recharge Calculations

Recharge to the shallow, unconfined aquifer was calculated using the RECHARGE program developed
by the Institute for Groundwater Studies at the University of the Free State, South Africa. The
calculated recharge excluded the recharge indicated by the soil information and the geology and

Vegter maps due to the low uncertainty; the recharge percentage equates to approximately 3.1%.

Table 1: Recharge calculation for the aquifer.

Recharge Estimation

Method mm/a % of rainfall Certainty (Very High = 5;
Low = 1)
Soil 126.0 29.4 1
Geology 33.9 7.9 5
Vegter 32.0 7.5 2
Acru 15.0 3.5 4
Harvest Potential 12.0 2.8 4

Hydrogeological Study for Infanta Development - August 2026 8




Geo Pollution Technologies - Gauteng (Pty) Ltd

Portions of this work include intellectual

property of the COUNCIL FOR GEOSCIENCE

and are used herein by permission.
Copyright and all rights
reserved by the COUNCIL

Geological map:
3420 Riverdale

e Kadie 1865

Figure 4: Regional Geology Map (1:250 000 geology series map).
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7 Hydrocensus
7.1 Hydrocensus Findings and Groundwater Flow Direction

A hydrocensus was conducted on the 28 & 29t of July 2025 within a 1km radius form the property
boundary. Seven (7) operational boreholes were located as well as two (2) springs. The majority of
homeowners in Infanta village was not home during the hydrocensus and a number of residents use
rainwater as a water supply for domestic use. A summary of the field data is presented in Table 2
below. The hydrocensus data is also plotted on a map presented in Figure 5.

The hydrocensus recorded an average groundwater level of 4.35 m below ground level (mbgl), with
measured depths ranging from 3.60 mbgl to 5.04 mbgl. In addition, two free-flowing springs were
identified. One spring was heavily overgrown and inaccessible for direct measurement, while another
could only be visually confirmed. It is possible that these springs represent artesian discharges
resulting from historical drilling into a confined aquifer with a high-pressure head; however, this
could not be confirmed. Regional hydrogeological data indicate the natural occurrence of springs in
the area, and the observed features may also be attributed to these natural conditions.

A groundwater flow direction map was created from the boreholes and can be seen in Figure 6. The
general groundwater flow direction at Infanta is towards the northeast, in the direction of the ocean,
while groundwater flow further inland is generally towards the north.
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Table 2: Details of the hydrocensus boreholes.

New WL WL Pump
Label LONGITUDE LATITUDE Owner (mbcl) Collar (mbgl) Installed Water use Notes
BHOS | 20° 50°55.8096"E | 34° 25'12.3060"S | InfantPark | 4.51 | 0.15 | 4.36 | Submersible | DOomestic& | Supplies Infanta Park with water,
Garden up to 18 families.

Domestic, Water also sold to municipality

BHO6 20° 50" 55.4644" E | 34° 25'12.1548" S Infant Park 3.71 0.11 3.6 Submersible | Garden, Livestock .
. for ablutions
& Agriculture
BHO7 | 20° 51'17.9658"E | 34° 25'15.6952" S SeaTCrﬁgtage Submersible Garden No Access through pump capping.
BHO08 20° 51'17.6683"E | 34° 25'16.3768" S l[lliZIZ:rrl‘« 4.81 -0.23 5.04 No pump No Use No pump installed
BHO9 | 20° 51'16.4459"E | 34° 25'12.2236"S |  Unknown 42 | 023 | 4.43 |Submersible Unknown Permission granted for data
gathering from neighbour
BH10 | 20° 51 10.4005" E | 34° 25 13.4005" S Elsa Submersible Could not collect data, nobody
home, BH seen from the fence
Mark De Proposed
BH134C 20° 50" 40.03" E 34° 25'14.84" S Agrella 11.07 0.3 10.77 No pump Domestic Use Test pumped in June 2020.
Supply
BH11 20° 50'57.0156"E | 34° 25' 15.8592" S Abandoned borehole, blocked @ 1.5mbgl
BH134A 20° 50'57.0624" E | 34° 25'14.3040" S No Access (pump house locked) & Owner not present

SPO1 20° 51'10.3680" E | 34° 25'20.1468" S Artesian Well
SP02 20° 51'26.0136" E | 34° 25'25.9140" S Artesian Well
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Figure 5: Hydrocensus Map.
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7.2 Hydrocensus Groundwater Quality

Three (3) boreholes were selected from the operational boreholes to be tested for groundwater
quality. Boreholes BHO5, BHO7 and BH09 were selected from the hydrocensus. Borehole 134C was
also sampled after the hydrocensus, and the results are provided in Section 8.3. The samples were
submitted to a SANS accredited laboratory for major anion and cation analysis as well as microbial
analysis. The water quality results are compared with the standard limits for drinking water as
defined by the SANS 241-1: 2025. The SANS 241-1: 2025 standard is applicable to all water services
institutions and sets numerical limits for specific determinants to provide the minimum assurance
necessary that the drinking water is acceptable for lifetime consumption.

The results of the screening for groundwater are presented in Table 3 and the following exceedances
are observed:

e Electrical conductivity (EC) in all three boreholes exceeded the aesthetic limits.

e The Sodium (Na) and Chloride (Cl) concentrations exceeded the aesthetic limits in all three
boreholes.

e The iron concentration in BHO7 exceeds the aesthetic limit.
e The aluminium concentration in BHO5 exceeds the operational limit.
e E. coli in BHO7 exceeds the acute health limit.

o Total coliform counts in BHO5 and BHO7 exceeded the operational limits.

The exceedances of Na and Cl are indicative of saline water which is associated with the Bokkeveld
Group. The high EC and total dissolved solids (TDS) in turn can be related to the high salt load in the
groundwater. Total coliforms are bacteria that are found in soils. E. coli is associated with soils and
groundwater that has been affected by the faecal matter of warm-blooded animals, possibly due to
french drains.
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Determinant Risk Unit Stﬁz]??srd BHO5 BHO7 BHO9
Physical and aesthetic determinants
Conductivity at 25 °C Aesthetic mS/m 170 238.8 197.3 181.9
Total dissolved solids Aesthetic mg/L 1672 1381 1273
pHat 25 °CP Operational pH units | 5t09.7 7.94 7.3 8.06
Chemical determinants — macro-determinants
Nitrate as N (NOs - N) Acute health mg/L 11 BDL BDL BDL
Nitrite as N (NO, - N) Acute health mg/L 0.9 BDL BDL BDL
Sulfate as SO4* Aesthetic mg/L 250 53.57 44,46 56.5
Fluoride as F Chronic health mg/L 1.5 0.15 0.26 0.29
Ammonia as N Operational mg/L 0.3 0.14 BDL 0.08
Chloride as Cl° Aesthetic mg/L 250 582.1 457.4 427.9
Sodium as Na Aesthetic mg/L 200 287.7 237.4 230.8
Zinc as Zn Aesthetic mg/L 3 BDL BDL 0.1
Chemical determinants — micro-determinants
Arsenic as As Chronic health mg/L 0.01 BDL BDL BDL
Boron as B Chronic health mg/L 2.4 0.62 BDL 0.59
Total chromium as Cr Chronic health mg/L 0.05 BDL BDL BDL
Copper as Cu Chronic health mg/L 2 BDL BDL BDL
Iron as Fe Aesthetic mg/L 0.3 0.06 0.44 BDL
Lead as Pb Chronic health mg/L 0.01 BDL BDL BDL
Manganese as Mn Aesthetic mg/L 0.1 BDL 0.09 BDL
Nickel as Ni Chronic health mg/L 0.07 BDL BDL BDL
Aluminium as Al Operational mg/L 0.2 0.2 0.08 0.16
Microbiological determinants

£ coll* of faecal Acute health cfur100 0 0 6 0
Total coliforms ¢ Operational cfun4|1_00 10 16 900 0
BDL = Below Detection Limit
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8 AQUIFER TESTING

A 48-hour pumping test was conducted on borehole BH134C, located on the site, by Pumpcor from
Riversdale in June 2020.

A Stepped Discharge Test, Constant Discharge Test & Recovery Monitoring was performed on the
borehole. Background information on the details of pump testing is presented in the following
paragraphs.

8.1 Description of a Pump Test

The efficient operation and utilisation of a borehole requires insight into and an awareness of its
productivity and that of the groundwater resource from which it draws water. This activity, which is
also known as test pumping, provides a means of identifying potential constraints on the performance
of a borehole and on the exploitation of the groundwater resource. It also provides data to calculate
aquifer parameters such as Transmissivity (T) values.

The following tests were performed on the boreholes: (1) Stepped Discharge Test; (2) Constant
Discharge Test and (3) Recovery Monitoring.

8.1.1 Stepped Discharge Test

Also known as a step drawdown test, it is performed to assess the productivity of a borehole. It also
serves to more clearly define the optimum yield at which the borehole can be subjected to constant
discharge testing. The test involves pumping the borehole at three or more sequentially higher
pumping rates each maintained for an equal length of time, generally not less than 60 minutes. The
maghitude of the water level drawdown in the borehole in response to each of these pumping rates
is measured and recorded in accordance with a prescribed time schedule.

8.1.2 Constant Discharge Test

A constant discharge test is performed to assess the productivity of the aquifer according to its
response to the abstraction of water. This test entails pumping the borehole at a single pumping rate
which is kept constant for an extended period of time. The test duration is usually between 8 and 72
hours.

8.1.3 Recovery Monitoring
This test provides an indication of the ability of a borehole and groundwater system to recover from
the stress of abstraction. This ability can again be analysed to provide information with regards to

the hydraulic properties of the groundwater system and arrive at an optimum yield for the medium
to long term utilisation of the borehole.
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8.2 Calculating the Sustainable Yield of the Borehole

Data acquired during pump testing of the borehole was used to calculate the sustainable yield of the
tested borehole. The sustainable yield of a borehole can be defined as the discharge rate that will
not cause the water level to drop below the major fracture network supplying water to the borehole.
The distance between the static water level and this position is also generally referred to as the
available drawdown (AD). The major water strike is obtained through observation during drilling
supervision or can be more accurately detected from diagnostic plots compiled from the pumping
test data. The water level in the borehole should never drop below the position of the main fracture.

The Flow Characterisation Method (more commonly referred to as the “FC-Method”) developed by
the Institute of Groundwater Studies at the University of the Free State was used to calculate the
sustainable yield of the boreholes. The FC-Method calculates the sustainable yield of a borehole by
using recharge, derivatives, boundary information and error propagation. The results of the
calculation of the sustainable yield are presented in Table 4.

Table 4: Results of the sustainable yield calculations.

Sustainable
Borehole nr Coordinates Depth (m) Static Water Available Yield (I/h) | Volume/day
| (WGS 84) P Level (m) | Drawdown (m) | Pumping 15 (md)
hours/day
S34.420930°
BH 134C E£20.844446° 79.4 15.47 30 2160 324
TOTAL VOLUME/DAY (m®) 324

Based on the available data, it can be concluded that a total volume of 32.4 m3/day can be
abstracted from the tested borehole.
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8.3 Groundwater Quality of BH134C

A water sample was taken at the end of the pump tests (June 2020) and submitted to a SANS
accredited laboratory for major anion and cation analysis as well as microbial analysis. A second
sample was taken during on the 12t of September 2025 and submitted for major anion and cation
analysis as well as microbial analysis. A number of micro determinants were also analysed in the most
recent sampling that was not analysed for during the first sampling.

The water quality results are compared with the standard limits for drinking water as defined by the
SANS 241-1: 2025. The SANS 241-1: 2025 standard is applicable to all water services institutions and
sets numerical limits for specific determinants to provide the minimum assurance necessary that the
drinking water is acceptable for lifetime consumption.

The results of the screening for groundwater are presented in Table 4. Exceedances and observations
for the most recent results (Sep 2025) are discussed in the section below:

e EC conductivity & TDS exceeded aesthetic limits.
e Na & Cl exceeded aesthetic limits.
e Fe and ammonia exceeds aesthetic limits.

e Total Coliforms exceeded operational limits.

The exceedances of Na and Cl are indicative of saline water which is associated with the Bokkeveld
Group. The high EC and TDS in turn can be related to the high salt load in the groundwater. Total
coliforms are bacteria that are found in soils.

Overall, constituent concentrations have remained stable and are within similar ranges to those
observed in the June 2020 analysis. The increase in total coliforms is most likely due to the stagnant
conditions in the borehole, which has not been in use since the test pumping. The newly elevated
iron concentration may also be attributed to rust formation on the steel casing. In both cases, these
higher concentrations are expected to decrease once regular abstraction takes place.
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Table 5: BH134C Water Quality Compared to SANS 241-1:2025.

134C

Determinant Risk Unit Stl.'?nc.lard 134C September
imits June 2020
2025
Physical and aesthetic determinants
Conductivity at 25 °C Aesthetic mS/m 170 189 224.4
Total dissolved solids Aesthetic mg/L 1230 1571
pHat 25 °C? Operational pH units 5t09.7 7.9 7.39
Chemical determinants — macro-determinants
Nitrate as N (NOs - N) Acute health mg/L 11 0.21 <0.5
Nitrite as N (NO, - N) Acute health mg/L 0.9 <0.03 <0.13
Sulfate as SO4* Aesthetic mg/L 250 44.3 46.2
Fluoride as F Chronic health mg/L 1.5 <0.20 0.09
Ammonia as N Aesthetic mg/L 0.3 <0.05 0.67
Chloride as Cl- Aesthetic mg/L 250 422 497.5
Sodium as Na Aesthetic mg/L 200 220 272.5
Zinc as Zn Aesthetic mg/L 3 <0.17 <0.05
Chemical determinants — micro-determinants
Arsenic as As Chronic health mg/L 0.01 NA <0.05
Boron as B Chronic health mg/L 2.4 0.2 <0.5
Copper as Cu Chronic health mg/L 2 <0.04 <0.05
Iron as Fe Aesthetic mg/L 0.3 0.12 1.36
Lead as Pb Chronic health mg/L 0.01 NA <0.05
Manganese as Mn Aesthetic mg/L 0.1 <0.04 <0.05
Nickel as Ni Chronic health mg/L 0.07 NA <0.05
Aluminium as Al Operational mg/L 0.2 NA 0.07
Microbiological determinants
E. coli o faecal coliforms b | Acute health cfun/ﬂ1_00 0 <1 0
Total coliforms 9 Operational cfun/ﬂ1_00 10 33 9400
< = Below Detection Limit
NA = Constituent not analysed.
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9 AQUIFER CHARACTERISATION

The term aquifer refers to a strata or group of interconnected strata comprising of saturated earth
material capable of conducting groundwater and of yielding usable quantities of groundwater to
boreholes and /or springs (Vegter, 1994). In the light of South Africa’s limited water resources, it is
important to discuss the aquifer sensitivity in terms of the boundaries of the aquifer, its vulnerability,
classification and finally protection classification, as this will help to provide a framework in the
groundwater management process.

9.1Aquifer Vulnerability

Aquifer vulnerability assessment indicates the tendency or likelihood for contamination to reach a
specified position in the groundwater system after introduction at some location above the uppermost
aquifer. Stated in another way, it is a measure of the degree of insulation that the natural and
manmade factors provide to keep contamination away from groundwater.

e Vulnerability is high if natural factors provide little protection to shield groundwater from
contaminating activities at the land surface.

e Vulnerability is low if natural factors provide relatively good protection and if there is little
likelihood that contaminating activities will result in groundwater degradation.
The following factors have an effect on groundwater vulnerability:

e Depth to groundwater: Indicates the distance and time required for pollutants to move
through the unsaturated zone to the aquifer.

e Recharge: The primary source of groundwater is precipitation, which aids the movement of a
pollutant to the aquifer.

e Aquifer media: The rock matrices and fractures which serve as water bearing units.

e Soil media: The soil media (consisting of the upper portion of the vadose zone) affects the
rate at which the pollutants migrate to groundwater.

e Topography: Indicates whether pollutants will run off or remain on the surface allowing for
infiltration to groundwater to occur.

e Impact of the vadose zone: The part of the geological profile beneath the earth’s surface and
above the first principal water-bearing aquifer. The vadose zone can retard the progress of
the contaminants.

The Groundwater Decision Tool (GDT) was used to quantify the vulnerability of the aquifer underlying
the site using the below assumptions.

e Depth to groundwater below the site was estimated from water levels measured during the
hydrocensus inferred to be at mean of ~4.35 mbgl.

e Groundwater recharge of ~12.87 mm/a (~3.1% recharge),
e Sandy vadose zone

e Gradient of 3% were assumed and used in the estimation.

The aquifer vulnerability for a contaminant released from surface to a specified position in the
groundwater system after introduction at some location above the uppermost aquifer was determined
using the criteria described below and assuming a worst-case scenario:
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e Highly vulnerable (> 60), the natural factors provide little protection to shield groundwater
from contaminating activities at the land surface.

e Medium Vulnerable = 30 to 60%, the natural factors provide some protection to shield
groundwater from contaminating activities at the land surface, however based on the
contaminant toxicity mitigation measures will be required to prevent any surface
contamination from reaching the groundwater table.

e Low Vulnerability (< 30 %), natural factors provide relatively good protection and if there is
little likelihood that contaminating activities will result in groundwater degradation

e The GDT calculated a vulnerability value of 58%, which is medium.
9.2 Aquifer Classification

The aquifer(s) underlying the subject area were classified in accordance with “A South African Aquifer
System Management Classification, December 1995.”

The main aquifers underlying the area were classified in accordance with the Aquifer System
Management Classification document®. The aquifers were classified by using the following definitions:

e Sole Aquifer System: An aquifer which is used to supply 50% or more of domestic water for a
given area, and for which there is no reasonably available alternative sources should the
aquifer be impacted upon or depleted. Aquifer yields and natural water quality are
immaterial.

e Major Aquifer System: Highly permeable formations, usually with a known or probable
presence of significant fracturing. They may be highly productive and able to support large
abstractions for public supply and other purposes. Water quality is generally very good
(Electrical Conductivity of less than 150 mS/m).

e Minor Aquifer System: These can be fractured or potentially fractured rocks which do not
have a high primary permeability, or other formations of variable permeability. Aquifer extent
may be limited and water quality variable. Although these aquifers seldom produce large
quantities of water, they are important for local supplies and in supplying base flow for rivers.

¢ Non-Aquifer System: These are formations with negligible permeability that are regarded as
not containing groundwater in exploitable quantities. Water quality may also be such that it
renders the aquifer unusable. However, groundwater flow through such rocks, although
imperceptible, does take place, and needs to be considered when assessing the risk associated
with persistent pollutants.

Based on information gathered during the desktop review and hydrocensus investigation, the aquifer
system in the study area can reasonably be classified as a “Minor Aquifer System”.

In order to achieve the Aquifer System Management and Second Variable Classifications, as well as
the Groundwater Quality Management Index, a points scoring system as presented in Table 6 and
Table 7 was used.

¢ Department of Water Affairs and Forestry & Water Research Commission (1995). A South African Aquifer
System Management Classification. WRC Report No. KV77/95.
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Table 6: Ratings - Aquifer System Management and Second Variable Classifications

Aquifer System Management Classification

Class Points Study area

Sole Source Aquifer System: 6

Major Aquifer System: 4

Minor Aquifer System: 2 2
Non-Aquifer System: 0

Special Aquifer System: 0-6

Second Variable Classification (Weathering/Fracturing)
Class Points Study area
High: 3

Medium: 2 2

Low: 1

Table 7: Ratings - Groundwater Quality Management (GQM) Classification System

Aquifer System Management Classification

Class Points Study area

Sole Source Aquifer System: 6

Major Aquifer System: 4

Minor Aquifer System: 2 2
Non-Aquifer System: 0

Special Aquifer System: 0-6

Aquifer Vulnerability Classification

Class Points Study area
High: 3

Medium: 2 2

Low: 1

As part of the aquifer classification, a Groundwater Quality Management (GQM) Index is used to define
the level of groundwater protection required. The GQM Index is obtained by multiplying the rating of
the aquifer system management and the aquifer vulnerability. The GQM index for the study area is
presented in Table 8.

The vulnerability, or the tendency or likelihood for contamination to reach a specified position in the
groundwater system after introduction at some location above the uppermost aquifer, in terms of the
above, is classified as medium.

The level of groundwater protection based on the Groundwater Quality Management Classification:

GQM Index = Aquifer System Management x Aquifer Vulnerability
=2x2=4
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Table 8: GQM Index for the Study Area

GQM Index Level of Protection Study Area
<1 Limited

1-3 Low Level

3-6 Medium Level 4

6-10 High Level

>10 Strictly Non-Degradation

9.3 Aquifer Protection Classification

A Groundwater Quality Management Index of 4 was estimated for the study area from the ratings for
the Aquifer System Management Classification. According to this estimate a medium level of
groundwater protection is required for the aquifer. Reasonable and sound groundwater protection
measures based on the modelling will therefore be recommended to ensure that no cumulative
pollution affects the aquifer, even in the long term.

DWA’s water quality management objectives are to protect human health and the environment.
Therefore, the significance of this aquifer classification is that measures must be taken to limit the
risk to the following environments.

e The protection of the underlying aquifer.
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10 RESERVE DETERMINATION
10.1 Introduction

Definition of Reserve: “The quantity and quality of water required to supply basic needs of people
to be supplied with water from that resource and to protect aquatic ecosystems in order to secure
ecologically sustainable development and use of water resources”.

To be able to quantify the groundwater component of the Reserve, the following relationship has
to be solved:

GWaiocate = (Re + GWin - GWoyt) - BHN - GWjp¢

GWalocate = groundwater allocation
where:
Re = recharge
GWin = groundwater inflow
GWout = groundwater outflow
BHN - basic human needs
GWss = groundwater contribution to baseflow

Under the National Water Act (Act No. 36 of 1998) the bulk water uses at Infanta must be authorised.
The water will be abstracted from boreholes and used for irrigation and construction purposes.
Under these circumstances, the following (ground) water use is recognised as being relevant to the
licence application:

e Section 21 (a) - taking water from a resource.

10.2 Approach

The assessment was done on a “rapid” level using the software GRDM version 4.0.0.0. The data used
for the calculation was derived from the WRC90 dataset contained in the “GRDM” software driven by
the Resource Directed Measures from the Department of Water Affairs and FET Water. The local
catchment falls within the H70K quaternary catchment as shown in Figure 1. The default values
were used in the assessment in order to develop some guidance on the potential impact of the
proposed abstraction on the overall groundwater use in the catchment.

10.3 Description of the Study Area

The property, hereafter referred to as Infanta, has a total area of 10ha. The local catchment within
which the site is located falls within the H70K quaternary catchment. The quaternary catchment has

a total area of 207.3 km? and the catchment falls within the Breede River Water Management Area.

The dominant vegetation type is mountain Fynbos. Locally drainage is towards the Indian Ocean as
well as the Breede River that flows from northeast to southwest to the north of the site.
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10.4 Present Water Demand

A maximum projection of the planned water demand from the borehole is 16.8m3/day (0.194 l/s) or
6132 m*/annum.

10.5 Reserve Directed Measures Assessment
10.5.1 Classification

Groundwater classification is currently based on a Stress Index which relates water use to recharge.
The quaternary catchments in which the study area falls is classified as category B which indicates
low levels of stress in terms of abstraction/recharge (respectively). The resource is unstressed or
slightly stressed. At this stage Classification is not directly linked to potential abstraction but is only
indicative of the current situation.

Table 9: Catchment Stress Index Table

Present Status Descrintion Stress Index
Category P (abstraction/recharge)

A Unstressed or slightly stressed <0.05

B shty 0.05-0.2

C 0.2-0.4

Moderately Stressed

D 0.4-0.65

E Highly Stressed 0.65-0.95

F Critically Stressed >0.95

10.5.2 Reserve
The following table summarises the most salient parameters relevant to this catchment:

Table 10: Most salient parameters relevant to the catchment.

Quaternary Area Population Gengral' Rainfall | Recharge Current
Catchment P (2010) IAuthorisation (mm/a) (mm/a) Use (2010)
(m3/ha/a) (Mm3/a)
H70K 207.3 500 150 458 14.2 0.06

*Groundwater recharge calculated as 3.1% of rainfall, see section 6.3.

If the recharge is calculated on the actual area of the property within the affected quaternary
catchments, the following emerges:
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Actual area (ha) Recharge in
Catchment of property Quartenary Recharge on
Catchment property
(mm/a)

H70K 86.5 14.2 12283| m*/a

Total 86.5 14.2 12283 m*/a
0.012| Mm3/a

34| m*/day
0.39| l/second

The following tables summarizes the Reserve for the catchment.

Table 12: A summary of the Reserve for the quaternary catchment H70K

Buantification of Reserve: H7OK ‘

Human Need:
Population

Basic human need [I/d/p]
Basic human need total [Mre/a)

Recharge:
Becharge [Mm/a)

Baseflow:
Bazeflow [Mm/a]

[ Maint. law fow [Mref/a)

I~ EWR [Mr?/a)

Flow:
MNet Flow [Mnr/a)

Reserve:
Reserve as % recharge

Groundwater allocation [Mm'/a)

Current abstraction [Mn/a]

00 &

1

19797’

&
1.00 @
0.00
0.00
0.00 @

339
1,98
0,06

10.5.3 Water Use Authorization

The table below estimated the general authorization allowance.
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General Authorisation
General
Actual area of .. Volume Allowance on
e (e Authorisation SR
(m3/ha/a) (m3/a)
86.5 150 12975

The general authorisation volume for the area is calculated at 12 975 m3/year, while the planned
water demand is 6 132 m3/year. Therefore, it can be concluded that the proposed demand falls within
the scope of a general authorisation.

If the maximum volume that can be abstracted, according to the sustainable yield calculations
(Section 8.2) of 32.4 m3/day or 11 826 m3/year, is applied for, this volume still remains within the
general authorisation allowance.

10.5.4 Resource Quality Objectives

The Resource Quality Objectives are numerical or descriptive limits set out to maintain and protect
the groundwater resource while also taking into account the need to develop and use a water
resource’.

Maintain regional groundwater table to:

e Ensure that schedule 1 water users adjacent to the site have adequate water supply to basic
human need.

e Ensure that adequate water is available to maintain base flow in the tributaries of the Breede
River.

7 Department of Water Affairs and Forestry (DWAF). 2007. Resource directed management of water quality:
management instruments. Volume 4.2.2: guideline for determining Resource Water Quality Objectives (RWQOs),
allocatable water quality and the stress of the water resource. Training manual. Pretoria.
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11 POTENTIAL CONTAMINATION SOURCES

The potential sources of groundwater contamination associated with the proposed development are
primarily related to domestic wastewater generation, residential activities and the use of fuels and
other household chemicals. Once operational, the proposed development will generate wastewater,
which will be treated on-site using small-scale package wastewater treatment plants. One treatment
unit will be allocated to each of the 20 new residential dwellings. The existing dwelling on the
property will continue to utilise its existing septic tank system for the management of sewage. Based
on the estimated water demand of 16.8 m3/day, approximately 13.44 m3/day of wastewater is
anticipated to be generated, assuming that 80% of water consumed is returned as wastewater. The
package treatment plants will treat the wastewater to the applicable Department of Water and
Sanitation (DWS) General Standards. Treated effluent will be discharged to soakaways.

The following potential sources of groundwater contamination have been identified:

e Treated effluent from the individual package wastewater treatment plants, which will be
discharged to soakaways and infiltrate into the subsurface. Although the wastewater will be
treated to the applicable DWS General Standards, residual microbiological contaminants and
constituents such as ammonia, nitrate, nitrite, orthophosphate/phosphate and total
phosphorus may remain in the treated effluent and could potentially affect the underlying
aquifer.

e Hydrocarbon-related contaminants associated with vehicles, parking areas and general
residential activities, including fuels, oils and lubricants.

e Domestic solid waste and waste storage areas, which may generate contaminated runoff or
leachate if waste is improperly stored or disposed of.

The primary potential source of groundwater contamination associated with the proposed
development is considered to be the on-site treatment and disposal of domestic wastewater through
the package wastewater treatment plants and existing septic tank system. These sources will be
assessed as part of the groundwater risk assessment.

12 RISK ASSESSMENT

The groundwater risk assessment methodology is based on defining and understanding the three basic
components of the risk, i.e. the source of the risk (source term), the pathway along which the risk
propagates, and finally the target that experiences the risk (receptor). The risk assessment approach
is therefore aimed at describing and defining the relationship between cause and effect. In the
absence of any one of the three components, it is possible to conclude that groundwater risk does
not exist.

12.1 Current Groundwater Conditions

The current groundwater conditions at the site are described in sections 6 to 9.
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12.2 Risk Assessment

12.2.1 Assessment Criteria

The criteria for the description and assessment of groundwater impacts were drawn from the EIA
Regulations, published by the Department of Environmental Affairs and Tourism (April 1998) in terms
of the NEMAS,

In order to determine the significance of an impact, the following criteria would be used: extent,
duration, intensity and probability. The extent and probability criteria have five parameters, with a
scaling of 1 to 5. Intensity also has five parameters, but with a weighted scaling.

The assessment of the intensity of the impact is a relative evaluation within the context of all the
activities and other impacts within the framework of the project. The intensity rating is weighted as
2 since this is the critical issue in terms of the overall risk and impact assessment (thus the scaling of
2 to 10, with intervals of 2). The intensity is thus measured as the degree to which the project affects
or changes the environment.

The level of detail as depicted in the EIA regulations was fine-tuned by assigning specific values to
each impact. In order to establish a coherent framework within which all impacts could be objectively
assessed, it was necessary to establish a rating system, which was applied consistently to all the
criteria. For such purposes, each aspect was assigned a value, ranging from one (1) to five (5),
depending on its definition. This assessment is a relative evaluation within the context of all the
activities and the other impacts within the framework of the project. An explanation of the impact
assessment criteria is defined below in Table 13.

8 Guideline document EIA regulations (April 1998): Implementation of sections 21, 22 and 26 of the environment conservation

act.

Hydrogeological Study for Infanta Development - August 2026 29



Geo Pollution Technologies - Gauteng (Pty) Ltd

Table 13: Explanation of the EIA criteria

Criteria Description
Nature Includes a description of what causes the effect, what will be affected and how it will be affected.
Extent The physical and spatial scale of the impact.
Duration The lifetime of the impact is measured in relation to the lifetime of the proposed development.
Intensit Examining whether the impact is destructive or benign, whether it destroys the impacted
ntensi
y environment, alters its functioning, or slightly alters the environment itself.
Probabilit This describes the likelihood of the impacts actually occurring. The impact may occur for any
y length of time during the lifecycle of the activity, and not at any given time.
Status Description of the impact as positive, negative or neutral.
A synthesis of the characteristics described above and assessed as low, medium or high. A
Significance distinction will be made for the significance rating without the implementation of mitigation
measures and with the implementation of mitigation measures.
Confid This is the level of knowledge/information that the environmental impact practitioner or a
onfidence
specialist had in his/her judgement.
- Examining whether the impacted environment can be returned to its pre-impacted state once the
Reversibility

cause of the impact has been removed.

Replaceability Examining if an irreplaceable resource is impacted upon

Cumulative Synthesis of different impacts in concert, considering the knock-on impacts thereof.

12.2.2 Nature and Status

The nature of the impact is the consideration of what the impact will be and how it will be affected.
This description is qualitative and gives an overview of what is specifically being considered. That is,
the nature considers what is the cause, what is affected, and how is it affected. The status is thus
given as being positive, negative or neutral, and is deemed to be either direct or indirect in impact.
12.2.3 Extent

The physical and spatial scale of the impact is classified in Table 14.

12.2.4 Duration

The lifetime of the impact is measured in relation to the lifetime of the project, as per Table 15.

12.2.5 Intensity

This will be a relative evaluation within the context of all the activities and the other impacts within
the framework of the project, as per Table 16.

12.2.6 Probability
This describes the likelihood of the impacts actually occurring. The impact may occur for any length

of time during the lifecycle of the activity, and not at any given time. The probability classes are
rated in Table 17.
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12.2.7 Level of Significance

The level of significance is expressed as the sum of the area exposed to the risk (extent), the length
of time that exposure may occur over in total (duration), the severity of the exposure (intensity) and
the likelihood of the event occurring (probability). This leads to a range of significance values running
from ‘no impact’ to ‘extreme’.

The significance of the impacts has been determined as the consequence of the impact occurring
(reflection of chance of occurring, what will be affected (extent), how long will it be affected, and
how intense is the impact) as affected by the probability of it occurring, this translates to the
following formula:

Significance value = (Extent + Duration + Intensity) x Probability

Each impact is considered in turn and assigned a rating calculated using the results of this formula
and presented as a final rating classification according to Table 16. A distinction will be made for the
significance rating of (a) without the implementation of mitigation measures, and, (b) with the
implementation of mitigation measures.

12.2.8 ldentifying Potential Impacts with Mitigation Measures

In order to gain a comprehensive understanding of the overall significance of the impact, after
implementation of the mitigation measures, it will be necessary to re-evaluate the impact.
Significance with mitigation is rated on the following scale as contemplated in Table 16 below.

Low (L): The impact is mitigated to the point where it is of limited importance.

Medium (M): Notwithstanding the successful implementation of the mitigation measures, to reduce
the negative impacts to acceptable levels, the negative impact will remain of significance. However,
taken within the overall context of the project, the persistent impact does not constitute a fatal flaw.

High (H): The impact is of major importance. Mitigation of the impact is not possible on a cost-
effective basis. The impact is regarded as high importance and taken within the overall context of
the project, is regarded as a fatal flaw. An impact regarded as high significance, after mitigation
could render the entire development option or entire project proposal unacceptable.

12.2.9 Impact Assessment
Based on the impact assessment criteria as detailed in the preceding paragraph an impact rating is

given in Table 18. The table also summarises all the groundwater related EMP’s and should be
implemented during the operation of the development.
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Table 14: Impact Extent

Criteria Description Scoring Lowering of Groundwater Levels | Groundwater Contamination

Without Mitigation (WOM)

Footprint The i m.pacted altea ex.ter'1ds only as far as the activity, such as _
footprint occurring within the total site area.
2
3
4

Site The impact could affect the whole, or a significant portion of the
site.

Local Impact could affect the adjacent landowners.

Impact could affect the wider area around the site, that is, from a
few kilometres, up to the wider Council region

Impact could have an effect that expands throughout a significant
National portion of South Africa - that is, as a minimum has an impact
across provincial borders.

Regional

With Mitigation (WM)
The impacted area extends only as far as the activity, such as

Footprint . . s .
footprint occurring within the total site area.
Site The impact could affect the whole, or a significant portion of the
site.
Local Impact could affect the adjacent landowners.
Regional Impact could affect the wider area around the site, that is, from a
few kilometres, up to the wider Council region

Impact could have an effect that expands throughout a significant
National portion of South Africa - that is, as a minimum has an impact
across provincial borders.
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Table 15: Impact Duration

Criteria

Description Scoring

Lowering of Groundwater
Levels

Groundwater
Contamination

Without Mitigation (WOM)

Short term

The impact will either disappear with mitigation or will be mitigated through a
natural process in a period shorter than any of the development phases (i.e.
less than 2 years).

Short to Medium term

The impact will be relevant through to the end of the construction phase (i.e.
less than 5 years).

Medium term

Impact will last up to the end of the development phases, where after it will be
entirely negated (i.e. related to each phase development thus less than 10
years).

Long term

The impact will continue or last for the entire operational lifetime of the
development, but will be mitigated by direct human action or by natural
processes thereafter (i.e. during decommissioning) (i.e. more than 10 years,
or a maximum of 60 years).

Permanent

This is the only class of impact that will be non-transitory. Mitigation either by
man or natural process will not occur in such a way or in such a time span that
the impact can be considered transient (i.e. will remain once the site is
closed).

I | | NI

With Mitigation (WM)

Short term

The impact will either disappear with mitigation or will be mitigated through a
natural process in a period shorter than any of the development phases (i.e.
less than 2 years).

Short to Medium term

The impact will be relevant through to the end of the construction phase (i.e.
less than 5 years).

Medium term

Impact will last up to the end of the development phases, where after it will be
entirely negated (i.e. related to each phase development thus less than 10
years).

The impact will continue or last for the entire operational lifetime of the
development, but will be mitigated by direct human action or by natural

| | NI

Long term . X L. .
processes thereafter (i.e. during decommissioning) (i.e. more than 10 years,
or a maximum of 60 years).
This is the only class of impact that will be non-transitory. Mitigation either by
man or natural process will not occur in such a way or in such a time span that
Permanent

the impact can be considered transient (i.e. will remain once the site is
closed).
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Table 16: Impact Intensity

Lowering of

natural processes or functions are not affected.

Low-Medium

The impact alters the affected environment in such a way that the
natural processes or functions are slightly affected.

Medium

The affected environment is altered, but functions and processes
continue, albeit in a modified way.

Medium-High

The affected environment is altered, and the functions and
processes are modified immensely.

High

Function or process of the affected environment is disturbed to
the extent where the function or process temporarily or
permanently ceases.
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Contamination
Levels
Without Mitigation (WOM)
L The impact alters the affected environment in such a way that the
ow
natural processes or functions are not affected.
. The impact alters the affected environment in such a way that the
Low-Medium . . 4
natural processes or functions are slightly affected.
. The affected environment is altered, but functions and processes
Medium . s cee 6
continue, albeit in a modified way. 4 4
X X The affected environment is altered, and the functions and
Medium-High cps 1 8
processes are modified immensely.
Function or process of the affected environment is disturbed to
High the extent where the function or process temporarily or
permanently ceases.
With Mitigation (WM)
L The impact alters the affected environment in such a way that the
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Table 17: Impact Probability

- s . . Groundwater
Criteria Description Scoring Lowering of Groundwater Levels .
Contamination
Without Mitigation (WOM)
Improbable The possibility of the impact occurring is none, due either to the circumstances, _
design or experience (less than 24% chance of occurring).
Possible The possibility of the impact occurring is very low, either due to the circumstances, 2
Likely There is a possibility that the impact will occur to the extent that provisions must 3
. . It is most likely that the impacts will occur at some stage of the Development. Plans
Highly likely . . 4
must be drawn up before carrying out the activity (70 - 89%). 3 3
Definite The impact will take place regardless of any prevention plans, and only mitigation
actions or contingency plans to contain the effect can be relied upon (90 - 100%).
With Mitigation (WM)
Improbable The possibility of the impact occurring is none, due either to the circumstances,
design or experience (less than 24% chance of occurring).
Possible The possibility of the impact occurring is very low, either due to the circumstances,
Likely There is a possibility that the impact will occur to the extent that provisions must 2 2

Highly likely

It is most likely that the impacts will occur at some stage of the Development. Plans
must be drawn up before carrying out the activity (70 - 89%).

Definite

The impact will take place regardless of any prevention plans, and only mitigation

actions or contingency plans to contain the effect can be relied upon (90 - 100%).
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Table 18: Impact Significance

Criteria Description Scoring Lowering of Groundwater Levels Groundwater Contamination

Without Mitigation (WOM)

No Impact There is no impact. _

Low The impacts are less important, but some mitigation is required to 10 - 24
reduce the negative impacts.

. The impacts are important and require attention; mitigation is required
Medium 30 - 49

to reduce the negative impacts.

The impacts are of medium to high importance; mitigation is necessar 33 30
Medium to High P . s P s y 50 - 74
to reduce negative impacts.

High The impacts are of high importance and mitigation is essential to 75 - 89
i -
g reduce the negative impacts

Extreme The impacts present a fatal flaw, and alternatives must be considered.

With Mitigation (WM)

No Impact There is no impact.

Low The impacts are less important, but some mitigation is required to 10 - 24
reduce the negative impacts.

. The impacts are important and require attention; mitigation is required
Medium 30 -49

to reduce the negative impacts.

. . The impacts are of medium to high importance; mitigation is necessary
Medium to High . 50 - 74
to reduce negative impacts.

14 14

High The impacts are of high importance and mitigation is essential to 75 - 89
i -
g reduce the negative impacts

Extreme The impacts present a fatal flaw, and alternatives must be considered. _
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The suggested mitigation measures for the operation are summarised in the following paragraphs
based on the risk assessment performed.

12.3.1 Lowering of Groundwater Levels

The mitigation measures/management measures applicable to the lowering of groundwater levels
during operations are listed in Table 19.

Table 19: Mitigation Measures for the Management of Lowering of Groundwater Level

Lowering of Groundwater Levels

Significance
Rating (WOM)

Impact

Management Options

Significance
Rating (WM)

33

Drawdown of water table

Groundwater levels should be monitored on
the frequency as specified in the monitoring
plan.

Pumped water volumes should be recorded
at the production boreholes on a monthly
basis.

Water levels in production boreholes should
be recorded on a monthly basis. If a
declining trend in water levels is observed,
the pumping volumes should be reduced
until the water level is stabilized.

Recommended yields and pumping cycles
should be adhered to.

Rainfall readings should be recorded.

14
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12.3.2 Spread of Groundwater Pollution

The mitigation measures/management measures applicable to the spread of groundwater
contamination after operations are listed in Table 20.

Table 20: Mitigation Measures for the Management of the Spread of Groundwater Contamination

Groundwater Contamination

Significance
Rating (WOM)

Significance

Management Options Rating (WM)

Adhere to the six- monthly service plan as well
as maintenance plan required for the package
wastewater treatment plants to ensure proper
functioning and prevent discharge of untreated
or inadequately treated wastewater to the
soakaways.

Inspect package plants, septic tanks, and
soakaways at least annually for signs of failure,
including ponding, surfacing of effluent,
excessive saturation, clogging or reduced
infiltration capacity. Any signs of failure should
be investigated and rectified promptly.

Educate residents on the appropriate use of 14
household chemicals, detergents and solvents to
avoid impairing the biological treatment
processes within the package wastewater
treatment plants and septic tank system. (e.g.,
avoid excessive use of bleach and other
chemicals that may adversely affect the
biological treatment process).

30

Groundwater contamination

Water quality sampling should be conducted as
specified in the monitoring requirements
(Section 13).

The water quality results should be interpreted
by a hydrogeologist on an annual basis to ensure
the groundwater quality of the surrounding
groundwater users is not being impacted.

Hydrogeological Study for Infanta Development - August 2026 38



Geo Pollution Technologies - Gauteng (Pty) Ltd
13 GROUNDWATER MONITORING SYSTEM
13.1 Groundwater Monitoring Network

A groundwater monitoring system has to adhere to the criteria mentioned below. As a result, the
system should be developed accordingly.

13.1.1 Impact and Background Monitoring

A groundwater monitoring network should contain monitoring positions which can assess the
groundwater status at certain areas. The boreholes can be grouped classification according to the
following purposes:

¢ Impact monitoring: Monitoring of possible impacts of contaminated groundwater on sensitive
ecosystems or other receptors. These monitoring points are also installed as early warning
systems for contamination break-through at areas of concern.

e Background monitoring: Background groundwater levels is essential to evaluate the impact
of a specific action on the groundwater level.

13.1.2 System Response Monitoring Network

Groundwater levels: The response of water levels to abstraction is monitored. Static water levels
are also used to determine the flow direction and hydraulic gradient within an aquifer. Where
possible all of the above-mentioned borehole’s water levels need to be recorded during each
monitoring event.

13.1.3 Monitoring Frequency

Quarterly monitoring of groundwater quality, levels and measurement of pumped volumes is
recommended. It is important to note that a groundwater-monitoring network should also be
dynamic. This means that the network should be extended over time to accommodate the migration
of potential contaminants through the aquifer as well as the expansion of infrastructure and/or
addition of possible pollution sources.

13.2 Monitoring Parameters

Physical Parameters:
e Groundwater levels

e Pumping volumes

Chemical Parameters:
e Laboratory analyses:

o Anions and cations (Ca, Mg, Na, K, NO3, NO,, NH3, NH,, PO,4, Cl, SO,4, F, Fe, Mn, Al, &
Alkalinity)

o  Other parameters (pH, EC, TDS)

o microbiological related contaminants (E.coli, faecal coliforms and total coliforms)
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13.3 Monitoring Network

DWAF (1998) states that “A monitoring hole must be such that the section of the groundwater most

likely to be polluted first, is suitably penetrated to ensure the most realistic monitoring result.”°

The abstraction borehole located on the Infanta site as well as the hydrocensus boreholes will serve

as monitoring points. The details for the borehole can be seen in Table 21 below.

Table 21: Details of the monitoring boreholes

Latitude (South)

Longitude (East)

Requirement

Frequency

Existing/New

BH134C

34° 25" 15.35"

20° 50" 40.01"

Abstraction,
water level &
groundwater
quality
monitoring

Quarterly

Existing

BH134A

34° 25' 14.3040"

20° 50" 57.0624"

Water level
&
groundwater
quality
monitoring

Quarterly

Existing

BHO5

34° 25 12.3060"

20° 50" 55.8096"

Water level
&
groundwater
quality
monitoring

Quarterly

Existing

BHO6

34° 25 12.1548"

20° 50" 55.4644"

Water level
&
groundwater
quality
monitoring

Quarterly

Existing

BHO7

34° 25" 15.6952"

20° 51" 17.9658"

Water level
&
groundwater
quality
monitoring

Quarterly

Existing

BHO9

34° 25'12.2236"

20° 51" 16.4459"

Water level
&
groundwater
quality
monitoring

Quarterly

Existing

9 Department of Water Affairs and Forestry (DWAF). (1998). Minimum Requirements for the Water Monitoring
at Waste Management Facilities. CTP Book Printers. Cape Town.
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14 CONCLUSIONS AND RECOMMENDATIONS

Geo Pollution Technologies (Pty) Ltd (GPT) was appointed by Doug Jefferies Consulting (Pty) Ltd to
conduct a hydrogeological study in support of the water use licence to be applied for the by the client
on behalf of the proposed Infanta Development.

The hydrogeological assessment indicates that groundwater is a viable water source for the proposed
Infanta Development, subject to implementation of the recommended groundwater management and
monitoring measures. The estimated development water demand of 6132 m3/year is below the
calculated General Authorisation allowance of 12 975 m3/year, while the sustainable yield
assessment for borehole 134C indicates an estimated sustainable abstraction capacity of
approximately 32.4 m3/day (11 826 m3/year). The available groundwater resource is therefore
considered sufficient to meet the anticipated water requirements of the proposed development.

The groundwater system is classified as a Minor Aquifer System with medium vulnerability, and a
medium level of groundwater protection is required. Although groundwater abstraction at the
proposed rate is not expected to place significant pressure on the aquifer, the relatively shallow
groundwater levels and proximity of the development to the coast warrant continued monitoring of
groundwater levels and quality. In particular, potential seawater intrusion should be monitored
during prolonged abstraction, and abstraction volumes should remain within the recommended
sustainable limits.

Groundwater quality results indicate that the groundwater is not consistently suitable for potable
use without treatment, with exceedances of selected SANS 241 drinking water parameters identified
during the investigation. The groundwater quality should therefore be appropriately treated prior to
potable use, and continued groundwater-quality monitoring should be undertaken.

The proposed individual package wastewater treatment plants and associated soakaways represent
the primary potential source of groundwater contamination associated with the proposed
development. While the package treatment plants are desighed to produce treated effluent
complying with the applicable DWS General Standards, residual microbiological contaminants and
constituents such as ammonia, nitrate, nitrite, orthophosphate/phosphate and total phosphorus may
remain in the treated effluent. Given the permeable sandy soils and relatively shallow groundwater,
appropriate operation and maintenance of the treatment systems, regular inspection of the
soakaways and ongoing groundwater-quality monitoring are considered important to minimise the
potential for impacts to the underlying aquifer.

14.1 Recommendations

The following actions are recommended to be implemented during the construction and the
operational phases:

o Groundwater quality exceedances the SANS 241 drinking water standards indicating that the
groundwater at the site is not suitable for use as potable water without prior treatment. The
exceedances in total coliforms can be addressed by improving sanitation systems and ensuring
human or animal wastes are properly disposed of.

e The monitoring as recommended in the report should be established prior to operation. The
water level monitoring should be conducted weekly for the first three months of operation
and if no significant water level decline is observed, the monitoring can be conducted on a
monthly basis. Alternatively, automatic water level measurement in the form of pressure
transducers can be installed to aid in this process. Logs of flow meter readings should also be
kept and the flowmeter should also be read once per month.
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e Seawater intrusion may become a concern during extended abstraction periods and should
be monitored.

¢ Maintenance and regular servicing of the individual package wastewater treatment plants
and associated soakaways to ensure effective treatment and disposal of domestic
wastewater.

e Installation of a rainfall gauge and maintenance of an electronic database containing
groundwater levels, abstraction volumes, rainfall and groundwater-quality data.

e The recommended pump cycle for the borehole is 12 hours per day. If the pump cycle is to
be extended, the maximum daily volume for each borehole must not be exceeded and the
pumping rate must be reduced to sustainable rates. Refer to management recommendations
in Table 22.

e It is recommended that the hydrocensus be repeated once every 2 years to ensure that no
new groundwater users are affected. The hydrocensus should extend to a 1km radius around
the site boundary.

e The regional groundwater table must be maintained to:

o Ensure that schedule 1 water users adjacent to the site have adequate water supply to
basic human need.

o Ensure that adequate water is available to maintain base flow in the tributaries of the
Breede River.
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Table 22: Management Recommendations for the Infanta Production Borehole

Coordinates (WGS84 < T
( ) : = = Sustainable ) HEpeRed]
Static 1} - . K depth of
Depth = = = Yield (I/h) o 5 . 3
Borehole nr. (m) Water g = % Pumping 16 € € pump Maximum Volume per Day (m”)
S E Level (m)| € £ hou?s Ic?ay 3 ~ | installation
£ 3 > (m)
BH134C 25.79058 29.48482 74.5 15.47 45 165 2160 34.6 60 34.6
Total Volume/Day (m®) 34.6

# Dynamic water level - Level at which the water level in the borehole stabilises after continuous pumping. To be used to calculate hydraulic heads when sizing submersible

pumps.
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APPENDIX I:  HYDROCENSUS DATA
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GEO POLLUTION TECHNOLOGIES
GPT SAFETY, HEALTH, ENVIRONMENT AND QUALITY
Title: Hydrocensus of Groundwater Doc No., Rev No.: 5.4.3.9, Rev 01
Department: Inorganics Page No.: Page 1 of 1
Project Name: Infanta Impact Assessment Update Infanta Project Number: DJINF/25/13509
Census date: Ns /07 [ 20 2 E Project Manager: Christoff Dreyer
Borehole Nr: Bt BHOS5 Field Technician: (WAED I
Alternative Borehole Number:
\ Dccondl Site Information
Owner: X \/ \GunA
Address: N Yinfa vChu)\‘ D) Tel e n ‘
Fax: :
Cell: Y74 2
L3
Borehole / Monitoring Well Info
Field Measurements Borehole Condition
Cobrdinates [Lat (S): ~ 3y, (LAOOS 5 Headworks Yes | No |[Comment
|Long (E): ’?vo FlierZ 36 Marker pole: [ Ao
Static water level (mbl): Ze , Pl Concrete Plinth: s
Borehole depth (a): \_ i~ ThE S Casing cap: Wi
; PVC [Steel | Blocked: v
Casing installed (Mark with an X): ohe [Both (A
Casing Depth (m): LAY .
Borehole Diameter OD (mm): | 70 ynyny Comment:
Collar height (magl): [ 5o
Sampling
Sampled (Mark with an X): Yes i~ |No
Bailed Purge Pumped
Sampling Method:
Tap z/ Tank
Sampling depth: Ve
Sampling time: [T
Sampling volume: R L
F;l\]"i catlonsI and Bsctericligieal andiyéts | | Hydrocarbon
Type of sample (Mark with an X): nion analysis Analysis
Other
Water Use
Select the applicable option: Volume usage (I/day)
Domestic: W No_of Households: [Z2N
. : Watering cycle (Daily,
Garden/Landscape: / Monthly, Weekly):
Live stock: No of:
Agricultural: Size of land (ha):
Additional Borehole Information
Storage: Pump size (KW): [EVNTR
Reservoir: Yes | v~ [Unknown | Pump make and model nr: ianka
Tank type and volume: 4I¢do Yield (I/s): (VAT
i As y
D: d vol 3
am type and volume Geniid M/‘
How often pumped: Auto
Yes No level Lo
Borehole equipped with a pump: / control
Pump Type: Subm " |Mono IWind I
Notes Photo
Ul y v?) o lidly
Ly lnwr o e N Jorma Vit
UnKn=UnKnown
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GEO POLLUTION TECHNOLOGIES
SAFETY, HEALTH, ENVIRONMENT AND QUALITY

Title: Hydrocensus of Groundwater Doc No., Rev No.: 5.4.3.9, Rev 01
Department: Inorganics Page No.: Page 1 of 1
Project Name: Infanta Impact Assessment Update Infanta Project Number: DJINF/25/13509
Census date: AKX SO [ 2D E Project Manager: Chyistoff Dreyer
Borehole Nr: LHes BHOB Field Technician: o Asv .
Alternative Borehole Number:
Site Information
Owner: I Druan X oo~ (Acarnd S )
Address: | J ¥ Tel:
Fax:
Cell:
Borehole / Monitoring Well Info
Field M t: Borehole Condition
Chordbates [Lat (S): ~ A L QOO L S Headworks Yes | No [Comment
[Long (B): R0, EUB 74) | Marker pole: — e
Static water level (mbcl): ") Concrete Plinth:
Borehole depth (m): (S Y, Casing cap: [
. : pvC | [Steel | &~ Blocked: &Z"
Casing installed (Mark with an X): None | [Both |
Casing Depth (m): AN i
Borehole Diameter OD (mm): 180 o Lot
Collar height (magl): Nzinn
Sampling
Sampled (Mark with an X): Yes / [No
Bailed Purge Pumped
Sampling Method:
Tap Tank \/
Sampling depth: AnQ
Sampling time: A
Sampling volume: \ 90
F:“. catlons‘ apd Bacteriological analysis | l Hydrocl:arpo n I
Type of sample (Mark with an X): nion analysis Analysis
Other
Water Use
Select the applicable option: Volume usage (1/day)
Domestic: 7 No_of Households: 7
: Watering cycle (Daily,
Garden/Landscape: Ao Monthly, Weekly): /
Live stock: No of:
Agricultural: v Size of land (ha): 7
Additional Borehole Information
Storage: > Pump size (kW): aunea
Reservoir: Yes [ & Tunknown ] Pump make and model nr:  [LA i~ o
Tank type and volume: Ses0 lonk Yield (I/s): LA
Dam type and volume: s
P : needed
How often pumped: Auto
Yes J/ |No level /
Borehole equipped with a pump: i control
Pump Type: Subm .~ |Mono IWind l
Notes Photo
‘N ey ) “\ ‘ ) \r 20 l{ “;7(‘1 ‘9\‘0\-“ VA

Sells bker ko aancmnt (or L

UnKn=UnKnown
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GPT

GEO POLLUTION TECHNOLOGIES
SAFETY, HEALTH, ENVIRONMENT AND QUALITY

Title: Hydrocensus of Groundwater Doc No., Rev No.: 5.4.3.9, Rev 01
Department: Inorganics Page No.: Page 1 of 1
Project Name: Infanta Impact Assessment Update Infanta Project Number: DJINF/25/13509

Census date: 2RG/o 7/ 202 Project Manager: Christoff Dreyer
Borehole Nr: Field Technician: 0

Alternative Borehole Number:

Site Information
Owner: [ (74%2@ Pl 2
Address: | €2 Seleiche ¢ S€reeT Tel:
Fax:
Cell:

Borehole / Monitoring Well Info

Field Measurements

Borehole Condition

Goordinates [Lat (S5): ~l. {2015 Headworks Yes [ No_ [Comment
|Long (E): ND , R ATDEES I Marker pole:
Static water level (mbcl): Concrete Plinth: /.
Borehole depth (m): 50 m Casing cap:
o ; ; pvC | [Steel | .~ Blocked: ~
Casing installed (Mark with an X): None | [Both [
Casing Depth (m): .
Borehole Di OD (mm): Comiment.
Collar helght (magl):
Sampled (Mark with an X): Yes Noﬂ
Bailed Purge Pumped
Sampling Method:
Tap Tank
Sampling depth:
Sampling time:
Sampling volume:
Ful catlonsl aqd Bacteriological analysis | | Hydmfar_bon
Type of sample (Mark with an X): Anion analysis Analysis
Other
Water Use
Select the applicable option: Volume usage (1/day)
Domestic: No of Households:
" Watering cycle (Daily,
Garden/Landscape: Monthly, Weekly):
Live stock: No of:
Agricultural: Size of land (ha):
Additional Borehole Information
Storage: Pump size (kW):
Reservoir: Yes | [Unknown | Pump make and model nr:
Tank type and volume: Yield (I/s):
. As
Dam type and volume: riesded
How often pumped: Auto
Yes No level
Borehole equipped with a pump: control
Pump Type: Subm Mono IWInd I
Notes Photo
No\nﬂt\) \Nep g
\

UnKn=UnKnown
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GEO POLLUTION TECHNOLOGIES
SAFETY, HEALTH, ENVIRONMENT AND QUALITY

Title: Hydrocensus of Groundwater Doc No., Rev No.: 5.4.3.9, Rev 01
Department: Inorganics Page No.: Page 1 of 1
Project Name: Infanta Impact Assessment Update Infanta Project Number: DJINF/25/13509
Census date: Project Manager: Christoff Dreyer
Borehole Nr: 13- 7 Field Technician: 0
Alternative Borehole Number:
Site Information
Owner: |
Address: | /7~ g3 o Tel:
T\ CULTCT OAL ine = [Fax:
()] A [T
Borehole / ing Well Info
Field Measurements Borehole Condition
Lat (S): - nlo a5y Headworks Yes [ No_|C
i
Chornates Long (E): do, brs 49O Marker pole: v
Static water level (mbcl): AN A Concrete Plinth:
Borehole depth (m): aNle N Casing cap: A
¢ y : PVC |Steel | _~ Blocked:
Casing installed (Mark with an X): None ' [Both |
Casing Depth (m): P al\lla :
Borehole Diameter OD (mm): (A VN Comment:
Collar height (magl): 1.2 Cr
L 13,
Sampled (Mark with an X): Yes No
Bailed Purge Pumped
Sampling Method:
Tap _— |Tank
Sampling depth: / o
Sampling time: A ETA
Sampling volume:
Full cations and i : Hydrocarbon
Bacteriological analysis | | l
Type of sample (Mark with an X): Anion analysis Analysis
Other
Water Use
Select the applicable option: Volume usage (I/day)
Domestic: No_of Households: AL
; ; Watering cycle (Daily, ¥
Garden/Landscape: / Monthly, Weekly):
Live stock: No of:
Agricultural: Size of land (ha):
Additional Borehole Information
Storage: g Pump size (kKW): . )
Reservoir: Yes [+ Junknown | Pump make and model nr: | /7Y [ N
Tank type and volume: Y. 52 LooNo] Yield (I/s): )
. ) e As
Dam type and volume: neeed
How often pumped: Auto
Yes / No level
Borehole equipped with a pump: control
Pump Type: Subm & |Mono IWInd |
Notes Photo

UnKn=UnKnown
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GEO POLLUTION TECHNOLOGIES
SAFETY, HEALTH, ENVIRONMENT AND QUALITY

Title: Hydrocensus of Groundwater Doc No., Rev No.: 5.4.3.9, Rev 01
Department: Inorganics Page No.: Pag_e 1of1
Project Name: Infanta Impact Assessment Update Infanta Project Number: DJINF/25/13509
Census date: Project Manager: Christoff Dreyer
Borehole Nr: BHOS Field Technician: 0
Alternative Borehole Number:
A A |_pSite Informatjon ) - e~ ol |
Owner: | JAITH ~) AT A e - e Py LA
Address: K72 A0S APDrz AP Shre: prop @ A%y, w\se
= W \ J Fax: L %
..L,N\‘\M G Cele CStal +.5
¥ Borehole / ing Well Info
Field M Borehole Condition
i Lat (S): = Ble L2\ |4 Headworks Yes [ No |Cc
Coordates lﬁng (E): o' b siG3y Marker pole:
Static water level (mbcl): /-4 P o~ Concrete Plinth:
Borehole depth (m): VA0 N~ Casing cap:
T : z PVC [Steel |  —— Blocked:
Casing-ipstalled (Mark with an X): None [Both |
Casing Depth (m): (A :
Borehole Diameter OD (mm): (72 Comment:
Collar height (magl): AIrm
Sampled (Mark with an X): Yes No
Bailed Purge Pumped
Sampling Method:
Tap Tank
Sampling depth: . Ly 1
Sampling time: V323
Sampling volume:
FU". cations ar)d Bacteriological analysis | Hy:roclzarp on
Type of sample (Mark with an X): Anion analysis Talysis
Other
Water Use
Select the applicable option: Volume usage (I/day)
Domestic: No of Households:
N Watering cycle (Daily,
Garden/Landscape: ol Monthly, Weekly):
Live stock: No of:
Agricultural: Size of land (ha):
Additional Borehole Information
Storage: Pump size (kW):
Reservoir: Yes | [unknown | Pump make and model nr:
Tank type and volume: Yield (I/s):
. As
Dam type and volume: neetied
How often pumped: Auto
Yes No level
Borehole equipped with a pump: control
Pump Type: Subm Mono |Wind I
Notes Photo

UnKn=UnKnown

Hydrogeological Study for Infanta Development - August 2026

49



Geo Pollution Technologies — Gauteng (Pty) Ltd

@

GEO POLLUTION TECHNOLOGIES
SAFETY, HEALTH, ENVIRONMENT AND QUALITY

Title: Hydrocensus of Groundwater Doc No., Rev No.: 5.4.3.9, Rev 01
Department: Inorganics Page No.: Page 1 of 1
Project Name: Infanta Impact Assessment Update Infanta Project Number: DJINF/25/13509
Census date: 11/07/ 202€ Project Manager: Christoff Dreyer
Borehole Nr: 2204 7 Field Technician: 0
Alternative Borehole Number:
Site Information
Owner: |_tanbndin )
Address: | Tel:
Fax:
Cell:
Borehole / Monitoring Well Info
Field Measurements Borehole Condition
——— [Lat (5): 3, 1120079 Headworks Yes [ No [Comment
[Long (E): "o, TalSlL ‘ Marker pole: B
Static water level (mbcl): 4 2n [delow 5{00“(/\ [ear] Concrete Plinth: A
Borehole depth (m): (AN ¢ H Casing cap: )
= T : g pvC | [Steel [« Blocked: [
Casing installed (Mark with an X): None | Boh |
Casing Depth (m): Lo :
Borehole Diameter OD (mm): 170 i~ Somment:
Collar height (magl): Below panh 22004
u r-! g
Sampled (Mark with an X): Yes .~ |No
Bailed Purge Pumped
Sampling Method:
Tap ~~ |Tank
Sampling depth:
Sampling time:
Sampling volume:
st Bacteriological analysis I | Hige |
Type of sample (Mark with an X): flon-analyss Analysis
Other
Water Use
Select the applicable option: Volume usage (I/day)
Domestic: No_of Households: \
: Watering cycle (Daily,
Garden/Landscape: Monthly, Weekly):
Live stock: No of:
Agricultural: Size of land (ha):
Additional Borehole Information
Storage: Pump size (kW): E
Reservoir: Yes [~ Junknown | Pump make and model nr: | (A2,
Tank type and volume: sovol TFexo Yield (I/s): W
. v As
Dam type and volume: osedéd
How often pumped: Auto
Yes / No level
Borehole equipped with a pump: control
Pump Type: Subm Mono IWind |
Notes Photo

UnKn=UnKnown
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=
CET

GEO POLLUTION TECHNOLOGIES
SAFETY, HEALTH, ENVIRONMENT AND QUALITY

I n;)c*-.a‘c’( (A~

Title: Hydrocensus Of GrouRawater o —sesfigerp Doc No., Rev No.: 5.4.3.9, Rev 01
Department: Inorganics Page No.: Page 1 of 1
Project Name: Infanta Impact Assessment Update Infanta Project Number: DJINF/25/13509
Census date: RN/ 07 [/ 2OL% Project Manager: Christoff Dreyer
Borehole Nr: =i | {Secing) Field Technician: 0
Alternative Borehole Number: ’ ! J
Site Information

Owner: [
Address: [ Tel:

Fax:

Cell:

Borehole / Monitoring Well Info
Field M t: Borehole Condition
[Lat (5): ~30 LAAND3 Headworks Yes No [Comment
Coordi y S Lo o
cordinates X |Tong (B): M) BNS GO Marker pole:
Static water level (mbcl): N Concrete Plinth: [
Borehole depth (m): (ANl Casing cap: s
Casing installed (Mark with an X): ;\ége { Ig;etil { — Blocked: \/
Casing Depth (m): (AN .
Borehole Diameter OD (mm): A Comment
Collar height (magl): he ClogVe ¢ L OUNA
Saripling
Sampled (Mark with an X): Yes No
Bailed Purge Pumped
Sampling Method: - .
Tap Tank Srtee ! e

Sampling depth:

().L/"\ﬂ; 'L/('\/ £

Sampling time: i3
Sampling volume: |, 76X

Full cations and

Bacteriological analysis

| Hydrocarbon

Type of sample (Mark with an X): Anion analysis Analysis
Other
Water Use
Select the applicable option: 5 Volume usage (I/day)
Domestic: No of Households: i B
. Watering cycle (Daily;
Garden/Landscape: Monthly, Weekly):
Live stock: ——|No of:
Agricultural: — Size of land (ha):
Additional Borehole Information
Storage: —~ Pump size (kW): B
Reservoir: Yes [ [unknown | 35 Pump make and model nr:
Tank type and volume: Yield (1/s): _~
. As”
Dam type and volume: /// - aiicd
How often pumped: Auto
Yes / No S level
Borehole equipped with a pump: control
Pump Type: Subm - Mono |W|nd | &
Notes Photo

Heteswun (.l

[

UnKn=UnKnown

Hydrogeological Study for Infanta Development - August 2026

51




Geo Pollution Technologies — Gauteng (Pty) Ltd

GPT

GEO POLLUTION TECHNOLOGIES
SAFETY, HEALTH, ENVIRONMENT AND QUALITY

Title: Hydrocensus of Groundwater Doc No., Rev No.: 5.4.3.9, Rev 01
Department: Inorganics Page No.: Page 1 of 1
Project Name: Infanta Impact Assessment Update Infanta Project Number: DJINF/25/13509
Census date: A/ 27/ 202 € Project Manager: Christoff Dreyer
Borehole Nr: SV 0 ) Field Technician: 0
Alternative Borehole Number:
Site Information
Owner: | =
Address: | Tel:
Fax:
Cell: ®
Borehole / Monitoring Well Info
Field Measurements Borehole Condition
" Lat (S): ~34. b2 3565 Headworks Yes | No |C
Coordinates 'Eng ©) 0 xbJIR L Marker pole:
Static water level (mbcl): Concrete Plinth: @
Borehole depth (m): Casing cap: N
; ; pve | [Steel ] Blocked: 7
Casing installed (Mark with an X): | [Both |
Casing Depth (m): .
Borehole Diameter OD (mm): Comment;
Collar height (magl):
Sampling
Sampled (Mark with an X): Yes No i’
Bailed Purge Pumped
Sampling Method:
Tap Tank
Sampling depth:
Sampling time:
Sampling volume: e
F:n". CatIOHSI apd Bacteriological analysis | Hydro?arbon
Type of sample (Mark with an X): jon:analysis Analysis
Other
Water Use
Select the applicable option: Volume usage (1/day)
Domestic: No of Households:
" Watering cycle (Daily,
Garden/Landscape: Monthly, Weekly):
Live stock: No of:
Agricultural: Size of land (ha):
Additional Borehole Information
Storage: Pump size (kW):
Reservoir: Yes JUnknown | [ Pump make and model nr:
Tank type and volume: Yield (1/s): -
" As
Dam type and volume: nesdied
How often pumped: Auto
Yes No level
Borehole equipped with a pump: control
Pump Type: Subm Mono lWind |
Notes Photo

VA It
A Coq el (Al

ﬂ-mmj\ Clou.

UnKn=UnKnown
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APPENDIX Il:  WATER QUALITY DATA
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EPL o

TEST REPORT ———
59641A

Client and Project Information

Client: Geo Pollution Technologies

Address: Unit B 203, Buchanan Square, 160 Sir Lowry Attention: Willem van Biljon Project number: DJINF/25/13509
Cape Town Tel: (021) 462-6822 Project name: Infanta Impact
7925 Email: willem@gptglobal.com Assessment

Sample Information Date Received: 2025/07/31

Sample ID: DJINFBH05 Matrix: Water Date Analysed:  2025/08/04

Units: mg/l [ppm] (unless stated elsewhere) Container: Glass & Plastic Date Issued: 2025/08/12

Cations and Metals

Al 0.20 Cu <0.05 Na 287.70
As <0.05 Fe 0.06 Ni <0.05
B 0.62 K 6.17 Pb <0.05
Ca 121.10 Mg 38.13 Si 5.57
Cr <0.05 Mn <0.05 Zn <0.05

Anions (Discrete Analyser)
cl 582.10 NO2 <0.43 S04 5357 NO2asN  <0.13 NO3 + NO2 as N* <05

F 0.15 NO3 <222 PO4 <0.61 NO3 as N <0.5

Other Parameters

pH 794 P-Alk as CaCO3 <06 E.coli (colonies/100ml)* 0

EC (us/cm) 2388 M-Alk as CaCO3 274.90 Total Coliforms (colonies/100ml)* 16

TDS by calc* 1672 co3* 0.00

NH3* 0.14 HCO3* 335.40

Disclaimers Miche Kannemeyer
1) The results only relate to the test items provided, in the condition as received. Authorised Signatory

2) This report may not be reproduced, except in full, without the prior written approval of the laboratory.

3) Parameters marked “ * ” are not included in the SANAS Schedule of Accreditation for this lab y.

4) A = Concentration outside calibration range, ** = Outsourced analysis, UTD = Unable to Determine, RTF = Results To Follow, NR = Not Requested.

5) Methods: EPL-WL-001 (Conductivity), EPL-WL-002 (Alkalinity), EPL-WL-003 (pH), EPL-WL-004 (TDS), EPL-WL-005 (Anions by IC), EPL-WL-006 (Cations by IC),
EPL-WL-007 (Metals), EPL-WL-008 (Cr(V1)), EPL-WL-009 (TOC), EPL-WL-010 (Hg by DMA), EPL-WL-011 (Anions by Discrete Analyser), EPL-HPLC-001
(Formaldehyde), EPL-ML-001 (Micro).

6) Uncertainty of for all methods included in the SANAS Schedule of Accreditation is available on request. Page 1 of 3
7) Cr(lll) and Cr(VI) are assumed to be the two major oxidative states of Chr
www.epl.co.za 13 Sovereign Drive Route21 Corporate Park Irene South Africa Tel: +27 12 345 1004 info@epl.co.za
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EPL o

TEST REPORT ———
59641A

Client and Project Information

Client: Geo Pollution Technologies

Address: Unit B 203, Buchanan Square, 160 Sir Lowry Attention: Willem van Biljon Project number: DJINF/25/13509
Cape Town Tel: (021) 462-6822 Project name: Infanta Impact
7925 Email: willem@gptglobal.com Assessment

Sample Information Date Received: 2025/07/31

Sample ID: DJINFBHO07 Matrix: Water Date Analysed:  2025/08/04

Units: mg/l [ppm] (unless stated elsewhere) Container: Glass & Plastic Date Issued: 2025/08/12

Cations and Metals

Al 0.08 Cu <0.05 Na 237.40
As <0.05 Fe 0.44 Ni <0.05
B <0.5 K 6.98 Pb <0.05
Ca 103.70 Mg 26.80 Si 6.94
Cr <0.05 Mn 0.09 Zn <0.05

Anions (Discrete Analyser)
cl 457 40 NO2 <0.43 S04 44.46 NO2asN  <0.13 NO3 + NO2 as N* <05

F 0.26 NO3 <222 PO4 <0.61 NO3 as N <0.5

Other Parameters

pH 730 P-Alk as CaCO3 <06 E.coli (colonies/100ml)* 6

EC (us/cm) 1973 M-Alk as CaCO3 231.10 Total Coliforms (colonies/100ml)* 900

TDS by calc* 1381 co3* 0.00

NH3* <0.02 HCO3* 281.90

Disclaimers Miche Kannemeyer
1) The results only relate to the test items provided, in the condition as received. Authorised Signatory

2) This report may not be reproduced, except in full, without the prior written approval of the laboratory.

3) Parameters marked “ * ” are not included in the SANAS Schedule of Accreditation for this lab y.

4) A = Concentration outside calibration range, ** = Outsourced analysis, UTD = Unable to Determine, RTF = Results To Follow, NR = Not Requested.

5) Methods: EPL-WL-001 (Conductivity), EPL-WL-002 (Alkalinity), EPL-WL-003 (pH), EPL-WL-004 (TDS), EPL-WL-005 (Anions by IC), EPL-WL-006 (Cations by IC),
EPL-WL-007 (Metals), EPL-WL-008 (Cr(V1)), EPL-WL-009 (TOC), EPL-WL-010 (Hg by DMA), EPL-WL-011 (Anions by Discrete Analyser), EPL-HPLC-001
(Formaldehyde), EPL-ML-001 (Micro).

6) Uncertainty of for all methods included in the SANAS Schedule of Accreditation is available on request. Page 2 of 3
7) Cr(lll) and Cr(VI) are assumed to be the two major oxidative states of Chr
www.epl.co.za 13 Sovereign Drive Route21 Corporate Park Irene South Africa Tel: +27 12 345 1004 info@epl.co.za
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Geo Pollution Technologies — Gauteng (Pty) Ltd

EPL o

TEST REPORT ———
59641A

Client and Project Information

Client: Geo Pollution Technologies

Address: Unit B 203, Buchanan Square, 160 Sir Lowry Attention: Willem van Biljon Project number: DJINF/25/13509
Cape Town Tel: (021) 462-6822 Project name: Infanta Impact
7925 Email: willem@gptglobal.com Assessment

Sample Information Date Received: 2025/07/31

Sample ID: DJINFBH09 Matrix: Water Date Analysed:  2025/08/04

Units: mg/l [ppm] (unless stated elsewhere) Container: Glass & Plastic Date Issued: 2025/08/12

Cations and Metals

Al 0.16 Cu 0.07 Na 230.80
As <0.05 Fe <0.05 Ni <0.05
B 0.59 K AT Pb <0.05
Ca 93.87 Mg 25.12 Si 6.88
Cr <0.05 Mn <0.05 Zn 0.10

Anions (Discrete Analyser)
cl 427.90 NO2 <0.43 S04 56.50 NO2asN  <0.13 NO3 + NO2 as N* <05

F 029 NO3 <222 PO4 <0.61 NO3 as N <0.5

Other Parameters

pH 8.06 P-Alk as CaCO3 <06 E.coli (colonies/100ml)* 0

EC (us/cm) 1819 M-Alk as CaCO3 204.30 Total Coliforms (colonies/100ml)* 0

TDS by calc* 1273 co3* 0.00

NH3* 0.08 HCO3* 249.20

Disclaimers Miche Kannemeyer
1) The results only relate to the test items provided, in the condition as received. Authorised Signatory

2) This report may not be reproduced, except in full, without the prior written approval of the laboratory.

3) Parameters marked “ * ” are not included in the SANAS Schedule of Accreditation for this lab y.

4) A = Concentration outside calibration range, ** = Outsourced analysis, UTD = Unable to Determine, RTF = Results To Follow, NR = Not Requested.

5) Methods: EPL-WL-001 (Conductivity), EPL-WL-002 (Alkalinity), EPL-WL-003 (pH), EPL-WL-004 (TDS), EPL-WL-005 (Anions by IC), EPL-WL-006 (Cations by IC),
EPL-WL-007 (Metals), EPL-WL-008 (Cr(V1)), EPL-WL-009 (TOC), EPL-WL-010 (Hg by DMA), EPL-WL-011 (Anions by Discrete Analyser), EPL-HPLC-001
(Formaldehyde), EPL-ML-001 (Micro).

6) Uncertainty of for all methods included in the SANAS Schedule of Accreditation is available on request. Page 3 of 3
7) Cr(lll) and Cr(VI) are assumed to be the two major oxidative states of Chr
www.epl.co.za 13 Sovereign Drive Route21 Corporate Park Irene South Africa Tel: +27 12 345 1004 info@epl.co.za

Hydrogeological Study for Infanta Development - August 2026



Geo Pollution Technologies — Gauteng (Pty) Ltd

16 Van der Berg Crescent
Strand, 7140
Tel : 021 853 1490

VAT No

14200161414

www.bemlab.co.za

& bemuab

Part of wa

CERTIFICATE OF ANALYSIS

Tesfing Laboratory

=Sanas

T0654

Client : Geo Pollution Technologies

Address  : PO Box 38384 Report No © WT2020-03237 Delivery Date 15/06/2020
Phone o 012 804 8120 Samples ©3 Delivery Time

Contact : Camila Sample Type : Water Order No/Ref N/A

Email . camila@gptglobal.com; chemres@gptglobal.com; ryan@gptglobal.com
Sample Information
Lab Number WT20-06539 WT20-06540 WT20-06541
Saripling Date 11/06/2020 11/06/2020 11/06/2020
Sampling Time 12:22 14:47 14:28
Sample Temperature °C: et 1249 158
Sample ID: DJINF134C DJINFBHO5 DJINFBHO6

I Physical & Aesthetic Determinands Unit Result

Total Dissolved Solids (Calc) mg/L 1230 1270 1270
pH (Titrando Method) (20°C) pH Units 79 79 71
Electrical Conductivity (Titrando) mS/m (25°C) 189 195 195
Alkalinity as CaCO3 (Titrando) mg/L 242 243 240
Langelier Index 0.7 0.7 -0.1
Chemical Determinands - Macro Determinands Unit Result
Sulphur as S mg/L 14.8 15.0 15.8
Chloride as Cl (Titrando) mg/L 422 434 435
Ammonia NH4 as N mg/L <0.05 <0.05 <0.05
Nitrate (NO3) as N mg/L 0.21 0.23 <0.18
Nitrite (NO2) as N mg/L <0.03 <0.03 <0.03
Sodium as Na mg/L 220 226 227
Calcium as Ca mg/L 105 108 109
Magnesium as Mg mg/L 26.1 26.9 273
Potassium as K mg/L 4.7 5.0 5%
Sulphate as SO4 mg/L 443 45.1 47.5
Total Phosphorus as P mg/L 0.15 <0.12 <0.12

| Ch | Deter ds - Micro Deter d Unit Result
Iron as Fe (Dissolved) mg/L <0.06 <0.06 <0.06
Iron as Fe (Total) mg/L 0.12 0.09 <0.06
Manganese as Mn (Dissolved) mg/L <0.04 <0.04 <0.04
Manganese as Mn(Total) mg/L <0.04 0.07 <0.04
Boron as B(Total) mg/L 0.20 0.27 0.17
Zinc as Zn(Total) mg/L <0.17 <0.17 <0.17
Copper as Cu(Total) mg/L <0.04 0.07 <0.04
Fluoride as F mg/L <0.20 <0.20 <0.20

| icrobiology Deter d Unit Result
Heterotrophic Plate Count CFU/1mL 2680 70 126
Total Coliforms MPN/100mL 33 5 <1
E coli MPN/100mL <1 <1 <1
Report NO: WT2020-03237 Date reported:  19-06-2020 Page 1 of 2
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Geo Pollution Technologies — Gauteng (Pty) Ltd

16 Van der Berg Crescent N
st
rand, 7140 = bc,m| Qb
Tel : 021853 1490
VAT No : 4200161414 Part of thiare
g%‘ma

CERTIFICATE OF ANALYSIS

www.bemlab.co.za

Client : Geo Pollution Technologies

Address  : PO Box 38384 Report No © WT2020-03237 Delivery Date

Phone © 012 804 8120 Samples ©3 Delivery Time

Contact : Camila Sample Type : Water Order No/Ref

Email . camila@gptglobal.com; chemres@gptglobal.com; ryan@gptglobal.com

Comments

Project no: DJINF/20/5181

Project Name: M:\Doug Jeffrey\DJINF-20-5181
Project Manager: Doug Jeffrey Envoronmental
Client: Marius Terblanche

Terms and Conditions

T0654

15/06/2020

N/A

The reported results may be applied only to samples received. Any recommendations included with this report are based on the assumptior

that the samples were representative of the source from which they were taken. To ensure sample integrity, samples are stored only for sever

days after release of the report. Thereafter it is disposed of and a fresh sample will be required if additional analyses

are requested. Client

supplied information; client details, sample reference, the date and time of sampling, the sampler, and transportation of the sample to the

testing laboratory. The information supplied by the client (or lack thereof) may affect the validity of the results.
Results marked with "Not SANAS Accredited" or "Subcontracted" in this report are not included in the SANAS Schedule of Accreditation for this
laboratory. These results relate to the items tested. This test report shall not be reproduced except in full, without written approval of the

laboratory. Uncertainty of Measurement and method references available on request.

Sample condition:

Samples for analysis must be kept cool (<10°C) and reach the laboratory within 24 hours of sampling. Chemical parameters that can be
affected by exceeded temperature and sampling times includes: Acidity, Alkalinity, BOD, CO2, Chlorine, Chlorophyll, Cyanide, Chromium VI,
Dissolved Oxygen, Odor, pH & Turbidity. The effect on the microorganisms is unknown, treat microbiological results with reserve.

Additional Information including: Testing date & time for all analysis are available on request

* - Not SANAS Accredited **_ Qutstanding *** _ Insufficient Sample # - Subcontracted
2 5 '

\ e e

N

Shaun Salie Lauren Megan Briers

Technical Signatory Technical Signatory

(Water Chemistry) (Microbiology)

Report NO: WT2020-03237 Date reported: 19-06-2020
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Geo Pollution Technologies — Gauteng (Pty) Ltd

~EPL

Client and Project Information

Testing Laboratory

fsanas

Toate

TEST REPORT ———
60757A

Client: Geo Pollution Technologies

Address: Unit B 203, Buchanan Square, 160 Sir Lowry Attention: Willem van Biljon Project number: DJINF/25/13509
Cape Town Tel: (021) 462-6822 Project name: Infanta Impact
7925 Email: willem@gptglobal.com Assessment

Sample Information Date Received:  2025/09/16

Sample ID: DJINF134C Matrix: Water Date Analysed: 2025/09/17

Units: mg/l [ppm] (unless stated elsewhere) Container: Plastic Date Issued: 2025/09/22

Cations and Metals

Al 0.07 Cu <0.05 Na 272.50
As <0.05 Fe 1.36 Ni <0.05
B <0.5 K 5.79 Pb <0.05
Ca 122.70 Mg 30.99 Si 435
Cr <0.05 Mn <0.05 Zn <0.05

Anions (Discrete Analyser)
cl 497 50 NO2 <0.43 S04 46.20 NO2asN  <0.13 NO3 + NO2 as N* <05

F 0.09 NO3 <222 PO4 <0.61 NO3 as N <0.5

Other Parameters

pH 739 P-Alk as CaCO3 <0.6 E.coli (colonies/100ml)* 0

EC (us/cm) 2244 M-Alk as CaCO3 33260 Total Coliforms (colonies/100ml)* 9400

TDS by calc* 1571 co3* 0.00

NH3* 067 HCO3* 405.80

Disclaimers Zelma Weideman
1) The results only relate to the test items provided, in the condition as received. Authorised Signatory

2) This report may not be reproduced, except in full, without the prior written approval of the laboratory.
3) Parameters marked “ *” are not included in the SANAS Schedule of Accreditation for this laboratory.
4) A = Concentration outside calibration range, ** = Outsourced analysis, UTD = Unable to Determine, RTF = Results To Follow, NR = Not Requested.

5) Methods: EPL-WL-001 (Conductivity), EPL-WL-002 (Alkalinity), EPL-WL-003 (pH), EPL-WL-004 (TDS), EPL-WL-005 (Anions by IC), EPL-WL-006 (Cations by IC),
EPL-WL-007 (Metals), EPL-WL-008 (Cr(V1)), EPL-WL-009 (TOC), EPL-WL-010 (Hg by DMA), EPL-WL-011 (Anions by Discrete Analyser), EPL-HPLC-001
(Formaldehyde), EPL-ML-001 (Micro).

6) Uncertainty of for all hods included in the SANAS Schedule of Accreditation is available onreq Page 1 of 1
7) Cr(lll) and Cr(VI) are assumed to be the two major oxidative states of Chr

www.epl.co.za 13 Sovereign Drive Route21 Corporate Park Irene South Africa Tel: +27 12 345 1004 info@epl.co.za
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APPENDIX lll: PUMP TESTING FIELD DATA
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E-Mail:
Tel:
Fax:
Cell:

Geo Pollution Technologies — Gauteng (Pty) Ltd

pumpcor@isat.co.za
028-7132917
028-7132916
082-5598265

CONSTANT DISCHARGE TEST

PO Box 501
RIVERSDALE
6670

PROJECT: Infanta

PUMPING BH NAME: Production

CLIENT: Mark De Agrella

OBSERVATION BH'S: Production

LOCATION:

DISTANCE TO OBSERVATION BH:

CONTRACTOR: Pumpcor

BOREHOLE DEPTH: 79.4 meters

RECORDER:

STATIC WATER LEVEL: 15.470 meters

PUMP TYPE: Vansan 404-18

AVAILABLE DRAWDOWN:

PUMP INLET DEPTH: 75 meters

PUMP RATE (Steps I/s): 4;0.82; 0.9; 1.07 I/sec

CASING HEIGHT (above ground):

DATUM (above ground):

|§ASE OF AQUIFER:

Date Time Elapsefi Time | Drawdown s;::::::é Date Time Elapsefi Time | Drawdown E;T::::é
(min) (m) (min) (m)
(I/s) (I’s)
0.5 2.550 700 33.520
1 3.730 800 33.594
15 4.820 900 33.614
2 5.888 1000 33.662
25 6.702 1100 33.752 0.84 l/sec
3 7.416 1175 33.866
4 8.782 1300 #N/A
5 9.892 1400 33.750
6 10.978 1440 33.882
7 11.918 1440 34.006
8 12.858 1700 34.402
9 13.592 1800 34.254
10 14.386 0.85 l/sec 1900 34.292
12 15.702 2000 34.392
15 17.336 2100 34.404
20 19.189 2200 34.530
25 21.268 2300 34.546
30 23.112 2365 34.844
35 24.414 2500 35.060
40 25.420 2600 35.204
45 26.170 2700 35.264
50 27.100
60 29.100
70 30.200
80 30.872
90 31.274
100 31.514
120 31.780
150 #N/A
180 32.092
250 #N/A
300 32.514
360 32.662
400 32.762
450 32.883
500 32.170
600 #N/A
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Geo Pollution Technologies — Gauteng (Pty) Ltd

E-Mail: pumpcor@isat.co.za / PO Box 501
Tel: 028-7132917 I/U’}%ZCO/I/ RIVERSDALE

Fax: 028-7132916 6670
Cell: 082-5598265
.
RECOVERY DATA SHEET
PROJECT: Infanta PUMPING BH NAME: Production
CLIENT: Mark De Agrella OBSERVATION BH'S: Production
LOCATION: DISTANCE TO OBSERVATION BH:
CONTRACTOR: Pump BOREHOLE DEPTH: 79.4 meters
RECORDER: STATIC WATER LEVEL: 15.470 meters
PUMP TYPE: Vansan 404-18 AVAILABLE DRAWDOWN:
PUMP INLET DEPTH: 75 meters PUMP RATE (Steps l/s): 4; 0.82; 0.9; 1.07 l/sec
CASING HEIGHT (above ground): |BASE OF AQUIFER:
DATUM (above ground):
Time Since T;T;i::;e Residuel Time Since T:,’L‘z‘sp::ge Residuel
Date Time Pumping Started Drawdown Date Time Pumping Started Drawdown
Stopped (min) (min) (m) Stopped (min) (min) (m)
0.0 35.224 180 #N/A
0.5 33.952 250 #N/A
1 32.778 300 #N/A
15 31.546 350 #N/A
2 29412 400 #N/A
25 29.290 450 #N/A
3 28.248 500 #N/A
4 26.122 600 #N/A
5 24.096 700 #N/A
6 22.198 800 #N/A
7 20.310 900 #N/A
8 18.562 1700 #N/A
9 16.998
10 15.600
12 13.042
15 9.942
20 6.484
25 4.738
35 3.070
40 2.650
50 2.204
60 2.018
70 #N/A
80 1.984
90 N/A
100 1.640
120 1.518
150 #N/A
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E-Mail:
Tel:

Cell:

Geo Pollution Technologies — Gauteng (Pty) Ltd

pumpcor@isat.co.za
028-7132917
028-7132916
082-5598265

@W

RECOVERY AFTER STEPS

PO Box 501

RIVERSDALE

6670

PROJECT: Infanta

PUMPING BH NAME: Production

CLIENT: Mark De Agrella

OBSERVATION BH'S: Prod

LOCATION: DISTANCE TO OBSERVATION BH:
(CONTRACTOR: Pumpcor |BOREHOLE DEPTH: 79.4 meters
RECORDER: STATIC WATER LEVEL: 15.470 meters

PUMP TYPE: Vansan 404-18

AVAILABLE DRAWDOWN:

PUMP INLET DEPTH: 75 meters

PUMP RATE (Steps Us): 4; 0.82; 0.9; 1.07 lisec

[CASING HEIGHT (above ground):
DATUM (above ground):

|BASE OF AQUIFER:

] Time Since T}',':;:::;e Residuel ) Time Since T",':":\:;::e Residuel
Date Time Pumping Started Drawdown Date Time Pumping Started | Drawdown
Stopped (min) (min) (m) Stopped (min) (min) (m)

0.0 52.068 180 #NIA

05 50.456 250 #NIA
1 48724 300 #N/A

15 47528 350 #NIA
2 45500 400 #NIA

25 44018 450 #N/A
3 42.806 500 #NIA
4 40.192 600 #N/A
5 37.290 700 #NIA
6 34.774 800 #NIA
7 32.154 900 #N/A
8 29632 1700 #NIA
9 27.210

10 24.948

12 20.864

15 15.642

20 9.262

25 5450

35 2402

40 1.748

50 1.162

60 HNIA

70 HN/A

80 #NIA

90 HNIA

100 HNIA

120 #NIA

150 HNIA

Hydrogeological Study for Infanta Development - August 2026

64



E-Mail:
Tel:
Fax:
Cell:

Geo Pollution Technologies — Gauteng (Pty) Ltd

pumpcor@isat.co.za
028-7132917
028-7132916
082-5598265

91«(/’714/200/‘(/

STEP DRAWDOWN TEST

PO Box 501

RIVERSDALE
6670

PROJECT: Infanta

PUMPING BH NAME: Production

CLIENT: Mark De Agrella

OBSERVATION BH'S: Production

LOCATION:

DISTANCE TO OBSERVATION BH:

CONTRACTOR: Pumpcor

BOREHOLE DEPTH: 79.4 meters

RECORDER:

STATIC WATER LEVEL: 15.470 meters

PUMP TYPE: Vansan 404-18

AVAILABLE DRAWDOWN: 63.93 meters

PUMP INLET DEPTH: 75 meters

PUMP RATE (Steps I/s): 4; 0.82; 0.9; 1.07 l/sec

CASING HEIGHT (above ground):

BASE OF AQUIFER:

DATUM (above ground):

STEP 1 STEP 2
. Elapsed Time | Drawdown | Remarks/ . Elapsed Time | Drawdown | Remarks/
Date Time : Discharge Date Time : Discharge
(min) (m) (min) (m)
(I/s) (I/s)
09.06.20 | 11:45 0.5 1.472 0.53 0.5 8.936
1 2.020 1 9.430
1.5 2.422 1.5 10.030
2 2.714 2 10.572
2.5 3.004 2.5 11.326
3 3.272 3 11.972
4 3.770 4 13.076
5 4.140 5 14.036
6 4.522 6 15.088
7 4.814 7z 15.908 0.82 I/'sec
8 5.102 8 16.654
9 5.390 0.4 I/sec 9 17.386
10 5.680 10 18.028
12 6.240 12 19.190
15 6.942 15 20.614
20 7.694 20 22.566
25 8.184 25 24.064
30 8.288 30 25.258
35 8.376 35 26.134
40 8.446 40 26.814
45 8.534 0.41I/sec 45 27.314
50 8.640 50 27.726 0.82 I/'sec
EETEE pEw— R . S PRI WS . - N L
70 #N/A 70 #N/A
80 #N/A 80 #N/A
90 #N/A 90 #N/A
100 #N/A 100 #N/A
120 #N/A 120 #N/A
150 #N/A 150 #N/A
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Geo Pollution Technologies — Gauteng (Pty) Ltd

E-Mail: pumpcor@isat.co.za
Tel: 028-7132917
Fax: 028-7132916
Cell: 082-5598265

95 7. z PO Box 501
0X
W RIVERSDALE

6670

STEP DRAWDOWN TEST

PROJECT: Infanta

PUMPING BH NAME: Production

CLIENT: Mark De Agrella

OBSERVATION BH'S: Production

LOCATION: DISTANCE TO OBSERVATION BH:
CONTRACTOR: Pumpcor BOREHOLE DEPTH: 79.4 meters
RECORDER: STATIC WATER LEVEL: 15.470 meters

PUMP TYPE: Vansan 404-18

AVAILABLE DRAWDOWN: 63.93 meters

PUMP INLET DEPTH: 75 meters

PUMP RATE (Steps I/s): 4; 0.82; 0.9; 1.07 l/sec

CASING HEIGHT (above ground):

BASE OF AQUIFER:

DATUM (above ground):

STEP 3 STEP 4
oste | Time | Eapsecrime | oracoun | Bererer || iapssa e | orawoun | Semare)
(min) (m) (min) (m)
(I/s) (I/s)
13:46 0.5 28.648 14:48 0.5 38.260
1 28.982 1 38.692
1.5 29.230 1.5 39.108
2 29.588 2 39.512
2.5 29.886 2.5 39.966
3 30.174 3 40.342
4 30.708 4 41.112 1.08 I/sec
5 31.216 5 41.830
6 31.686 6 42.468
7 32.138 7. 43.112
8 32.560 8 43.670
9 32.932 9 44.214
10 33.274 10 44.748
12 33.912 12 45.668
15 34.692 15 46.880
20 35.694 20 48.368
25 36.368 25 49.418
30 36.852 30 50.190
35 37.092 35 50.772
40 37.216 0.91 I/sec 40 51.158 1.07 I/sec
45 37.524 45 51.484
50 37.718 50 51.666
I IS | 60 __ | sres | 0 p___}__80__] ste8 | |
70 #N/A 70 #N/A
80 #N/A 80 #N/A
90 #N/A 90 #N/A
100 #N/A 100 #N/A
120 #N/A 120 #N/A
150 #N/A 150 #N/A
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Geo Pollution Technologies — Gauteng (Pty) Ltd

E-Mail: pumpcor@isat.co.za
Tel: 028-7132917
Fax: 028-7132916
Cell: 082-5598265

9 g PO Box 501
I/UWZCO/I/ OX
RIVERSDALE

6670

STEP DRAWDOWN TEST

PROJECT: Infanta

PUMPING BH NAME: Production

CLIENT: Mark De Agrella

OBSERVATION BH'S: Production

LOCATION: DISTANCE TO OBSERVATION BH:
CONTRACTOR: Pumpcor BOREHOLE DEPTH: 79.4 meters
RECORDER: STATIC WATER LEVEL: 15.470 meters

PUMP TYPE: Vansan 404-18

AVAILABLE DRAWDOWN: 63.93 meters

PUMP INLET DEPTH: 75 meters

PUMP RATE (Steps I/s): 4; 0.82; 0.9; 1.07 l/sec

CASING HEIGHT (above ground):

BASE OF AQUIFER:

DATUM (above ground):
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APPENDIX IV: FC INTERPRETED PUMP TEST DATA
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Geo Pollution Technologies — Gauteng (Pty) Ltd

FC-METHOD : Estimation of the sustainable yield of a borehole

BH134C
Extrapolation time in years = (enter) 2 1051200 Extrapol.time in minutes
Effective borehole radius (r.) = (enter) 3338 41— 3338 94— Est r, From r(e) sheet
Q (I/s) from pumping test = 0.85 205E-06 49— S-late «—— Changer,
S, (available drawdown), sigma_s = (enter) 30.0 4228 41— Sigma_s from risk
Annual effective recharge (mm) = 10 96.67 s_available working drawdown(m)
t(end) and s(end) of pumping test = 2700 35.264 End time and drawdown of test
Average maximum derivative = (enter) 202 44 202 Estimate of average of max deriv
Average second derivative = (enter) 0.1 <4 0.1 Estimate of average second deriv
Derivative at radial flow period = (enter) 1254 4} 1254 Read from derivative graph |
T-earlyim®/d] = 1.07 Aqui. thick (m) | 20
T and S estimates from derivatives T-late [m?/d] = 0.66 Est. S-late = 1.10E-03
0 obtain correct S-value, use program RPTSOLV S-late = 1.10E-03 S-estimate could be wron
BASIC SOLUTION
(Using derivatives + subjective information about boundaries) Maximum influence of boundaries at long time
(No values of T and S are necessary) No boundaries 1 no-flow 2 no-flow Closed no-flow
sWell (Extrapol.time) =| 87.90 140.32 192.74 350.00
Q_sust(/s)=[  0.93 0.59 0.43 0.23
Best case > Worst case

Average Q_sust (l/s) =
with standard deviation=

ilf no information exists about boundaries skig advanced solution and go to final recommendationi

ADVANCED SOLUTION
(Using derivatives+ knowledge on boundaries and other boreholes)
(Late T-and S-values a priori + distance to boundary)

T-late [m?%d] = (enter) — 0.66
S-ate = (enter) —> 1.50E-04
1. BOUNDARY INFORMATION (choose a or b) (Code =9999 = dummy value if not applicable)
(a) Barrier (no-flow) boundaries —> Closed Squarel Single Barrier | Intersect. 90° | 2 Parallel Barriers
Bound. distance a[meter] : (enter) 9999 | 1000 9999 9999
Bound. distance b[meter] : (enter) 9999 9999
s_Bound(t = Extrapol.time) [m] = 0.00 TEIAL 0.00 0.00
(b) Fix head boundary + no-flow —» Closed Fix Single Fix _|90°Fix+no-flow /I Fix+no-flow
Bound. distance to fix head a[meter] : (enter) 9999 9999 9999 9999
Bound. distance to no-flow b[meter] : (enter) 9999 9999
s_Bound(t = Extrapol time) [m] = 0.00 0.00 0.00 0.00
2. INFLUENCE OF OTHER BOREHOLES—» Q (I/s) r (m) u_r W(u,r)
BH1 0.00E+00 #NUM!
BH2 0.00E+00 H#NUM!
s_(influence of BH1,BH2) =, 0.00 0.00 8.62E-05 8.78
SOLUTION INCLUDING BOUNDS AND BH's
Fix head + No-flow : Q_sust (I/s) =| 9999.00 9999.00 9999.00 9999.00
No-flow : Q_sust (I/s) =| 9999.00 0.23 9999.00 9999.00
Enter selected Q for risk analysis = (enter)— 0.25 Sigma_s = 3983
 (Bottaiskshaat and perform fiskanalysis from viich signazs will be estimatad > orly for batiar boundatiee)
FINAL RECOMMENDED ABSTRACTION RATE
Abstraction rate (I/s) for 24 hr/d = (enter) 0.60
Total amount of water allowed to be
abstracted per month (m°) = 1555
COMMENTS

Q_sust with 68% safety =
Q_sust with 95% safety =
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