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NOTATION AND TERMS

CGS: Council for Geoscience

DoA: Department of Agriculture

DWS: Department of Water and Sanitation
EC: Electrical Conductivity

GIS: Geographical Information System
GRAIl: Groundwater Resource Assessment (Phase I)
GRU: Groundwater Resource Unit

ha: Hectare

Km?: Square kilometre

m3/a: metres cubed per annum

MAP: Mean Annual Precipitation

Mbc: Meter Below Collar

Max: Maximum

Min: Minimum

mm: Millimetre

mm/a: Millimetres per annum

mS/m: milliSiemens per meter

NGA: National Groundwater Archive
SANS: South African National Standard
SAWS: South African Weather Services

TWQR: Target Water Quality Range (Department of Water Affairs and Forestry,
1996)



Aquifer: strata or a group of interconnected strata comprising saturated earth
material capable of conducting groundwater and of yielding usable quantities of
groundwater to borehole(s) and / or springs (a supply rate of 0.1 I/s is considered a

usable quantity)

Borehole: Includes a well, excavation, or any other artificially constructed or
improved groundwater cavity which can be used for the purpose of intercepting,
collecting or storing water from an aquifer; observing or collecting data and

information on water in an aquifer; or recharging an aquifer

Fault: A zone of displacement in rock formations resulting from forces of tension or

compression in the earth’s crust.

Fractured aquifer: An aquifer that owes its water-bearing properties to fracturing

caused by folding and faulting.

Fitness-for-use: Water quality is such that it meets the requirements for a particular
use. The five major groups of water users are recognised as domestic, agricultural,

industrial, recreational or environmental users.

Groundwater Resource Unit: A groundwater body that has been delineated or
grouped into a single significant water resource based on one or more
characteristics that are similar across that unit; also referred to as a groundwater

unit.

Hydrocensus or water census: is a task that involves gathering information on
water features, water supply sources and sources of potential water pollution in a

particular site or area.

Primary aquifer: An aquifer in which groundwater moves through the original
interstices of the geological formation.

Recharge: The addition of water to the zone of saturation, either by the downward
percolation of precipitation or surface water and/or the lateral migration of

groundwater from adjacent aquifers.

Storativity: The volume of water an aquifer releases from or takes into storage per

unit surface area of the aquifer per unit change in head.



Transmissivity: 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.



EXECUTIVE SUMMARY

The Department of Water and Sanitation Breede-Olifants Catchment Management
Agency (CMA) received an investigatory report compiled by the Department of
Environmental Affairs and Development Planning regarding the alleged illegal
disposal of pesticides. Subsequently the CMA conducted their own site investigation
and drafted a site investigation report and requested the Sub-Directorate
Geohydrology to conduct a groundwater investigation within a 4km radius of the

alleged pesticide dumping site.

As a result of the hydrocensus conducted, samples were collected in accordance
with best practises and sent to the laboratory for analysis of macro and trace
elements and pesticides. The laboratory results illustrate elevated concentration of
macro elements and in-situ parameters when measured against TWQR for domestic
and irrigation use such as Cl, TDS, EC, pH, NO3+NO2, Na and SO4. However
based on historic data from the Sandveld Geodatabase these elevated concentration
are natural conditions of the groundwater except for NO2+NO3 of which could be
due to possible excessive use of fertilizer, concentration of cattle, sanitation
infrastructure. The elevated levels of Mn could be due to the geological composition
of the TMG sandstones which discharge into the primary aquifer groundwater during

recharge processes.

The laboratory results of the pesticides illustrated concentrations below international

drinking water standard thresholds.

It is recommended that precaution should be taken to sample the groundwater and
test for the relevant constituents at an accredited laboratory to ensure the
groundwater meets the “Fitness for use” i.e. The South African Water Quality

Guidelines.
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1.

INTRODUCTION
The Department of Water and Sanitation Breede-Olifants Catchment

Management Agency (CMA) received an investigatory report (Van Wyk, 2023)
complied by the Department of Environmental Affairs and Development Planning
regarding the alleged illegal disposal of pesticides. Subsequently the CMA
conducted their own site investigation and drafted a site investigation report
(Nakin, 2023) and requested the Sub-Directorate Geohydrology to conduct a
groundwater investigation within a 4km radius of the alleged pesticide dumping
site. The groundwater investigation was conducted in December 2023 and the

scope of work is highlighted in section 2.

2. SCOPE OF WORK

2.1Phasel: Review of existing data

The desktop review of existing data consisted of:

e Extracting available information from the National Groundwater Archives,

e Internal Geodatabase excel spreadsheet data,

e Literature review

e Council for Geoscience (CGS) 1:250 000 geological map series Clanwilliam
3218 and 1: 1 000 000 geological structures,

e Sandveld monitoring geosite data i.e. water levels, in-situ parameters, macro
and trace hydrochemistry,

e Surveyor general 1:50 000 topocadastral map and Digital Elevation Model
20m resolution,

e Aquifer vulnerability shapefiles

e Google Earth satellite imagery,

e Groundwater use data,

e 1:500 000 Vegter map series spatial data i.e. electrical conductivity, recharge
estimated, yield potential

2.2Phase 2: Assessment of groundwater resources

e Hydrocensus

¢ Groundwater sampling protocol
e Groundwater quality

e Groundwater levels

e Laboratory results



3. BACKGROUND AND REVIEW OF EXISTING DATA

3.1 Site location
The town of Redelinghuys is located ~26km Southeast from the town of Elands
Bay within the quaternary drainage region G30E of the Olifants-Doorn Water
Management Area (see Figure 1). The property Brainwave Agri of the alleged

pesticide contamination is on the corner of Smit and Krige Street, Redelinghuys.
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Figure 1 Locality map of Verlorenvlei catchment groundwater monitoring network and Redelinghuys area of pesticide investigation
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3.2Topography and Drainage

The town of Redelinghuys is located in the low lying flood plain area adjacent to
the Verloren River where the general elevation is at 15 mamsl. North-East of the
town is a higher lying area with a trig beacon elevation of 351.9 known as
Bakenskop as per the 1:50 000 topographical map. The general drainage occurs
mainly via the Verloren River and towards the Verlorenvlei in a North Westerly

direction.

3.3Rainfall and Climate

Based on a 23 year period of SAWS rainfall for Elands Bay, 230mm mean rainfall
per annum occurs with and increasing linear slope (see Figure 2). The climate is
classified as a semi-arid climate according to the Koppen climate classification
(1980-2016), with hot dry summers and cold wet winters. The long term annual

mean rainfall and evaporation totals are 284mm and 2396.40mm respectively.

(see Figure 3).
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Figure 2 SAWS Elands Bay yearly rainfall
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Figure 3 Redelinhuys long term monthly evaporation vs rainfall mean totals (Schulze,
2009)

3.4Geology
The Geology of the town of Redelinghuys is of Ordovician Era, Namibian Era and

Cambrian Period and is represented by the Tertiary and Quaternary formations
such as alluvium and sandy loam soils, Table Mountain Group and Klipheuwel
Group (see Table 1). The local area consists of the Peninsula Formation
characterized by quartzitic sandstone, minor conglomerate and shale, and the
Populiersbos Formation which consist of red and purple conglomerate,
sandstone and shale with dewatering structures. (Johnson et al, 2006). The most
prominent geological structure is the NW trending Redelinghuys fault whereby
the Peninsula Formation of the North East portion of the fault moved downward
against the Populiersbos Formation of the South west side of the fault (Meyer,
1986 & see Figure 4).

Table 1 Stratigraphy of Redelinghuys

Era/Period Group Formation
_ Tertiary and
Cenozoic
Quaternary
o Table Mountain )
Ordovician Peninsula
Group
Cambrian Klipheuwel Populierbos
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3.5Hydrogeology

3.5.1

3.5.2

3.5.3

354

Hydrogeological units
Based on the 1:250 000 CGS Geological Map Series Clanwilliam 3218, DWS

Sandveld monitoring geodatabase and field observations the aquifers
associated with the area are quaternary/tertiary sediments known as the
primary aquifers and fractured sandstone, conglomeritic and shale rocks
known as the secondary aquifers. The NW trending fault which occurs North
of the town of Redelinghuys may serve as a preferential flow path for

groundwater with possible high transmissivity values.

Groundwater flow and hydraulic gradients
Based on the regional scale, DWS Sandveld monitoring geodatabase water

level data, topography, geological structures such as faults and dykes the
groundwater flow direction is from the North East high lying areas to a South
West direction toward the Verlorenvlei. Whereas the local scale of
Redelinghuys the groundwater flow direction is from North West to South East
at a gradient of 0.004m and from North East to South west at a gradient of
0.009m.

Groundwater recharge
In general localized recharge is low (3-5% of MAP) due to low mean annual

rainfall of 230mm. However recent research has established that recharge
toward of the Verlorenvlei catchment predominately occur in higher lying
areas i.e. Piketberg mountain ranges whereby the fractured TMG outcrops
receive high rainfall events (~800mm/a) of which is then fed into the low lying
areas within the catchment (Miller et al., 2018). Studies have shown recharge

values to range from 0.7-25.12% of MAP within the Verlorenvlei catchment.

Aquifer characteristics
The alluvial deposits or primary aquifer are estimated to reach depths of ~36m

due to the construction detail of private borehole REDE 2, whereby the solid
casing extended to a depth of 36m (see Table 3). Typical drilling practises
would be to case off the unconsolidated material when the target geological
Formation is the secondary Formations below i.e. Klipheuwel Group.

Furthermore typical primary aquifer characteristics can be seen in Table 2.



Table 2 Typical Primary aquifer characteristic (Jolly, 1992):

Aquifer material Fluviatle deposits ranging from fine sand to sandy gravel
Aquifer volume 34 X 10°m?

Groundwater conditions |unconfined to semi-unconfined (leaky aquifer)
Saturated thickness 15m

Groundwater storage 7X108m®

Transmissivity 350-500 m*/day

Permeability 20 miday

Specific yield 0.17

Pumped yield 1-12 s (B.0.Y 0.1-2.5lis)

Quality 70 mSim

The secondary aquifers of the TMG, Peninsula Formation are known to be
highly fractured and are major water bearing aquifers. Thickness of the
Peninsula Formation has been documented as ranging 900-1800m (De Beer,
2003). DWS monitoring borehole (G47864) drilled into the Peninsula Fm and
fault zone has a blow out yield of 5 I/s.

The Klipheuwel Group is regarded as a non-high yielding geological formation
and has no water strikes recorded in the Populiersbos Formation during

Departmental exploration drilling.

The Redelinghuys fault could serve as a major preferential pathway
contributing to recharge into the Verlorevlei Catchment. Boreholes drilled into
fault structures are known to yield very high blow out yields (25-100 I/s) and
transmissivities ranging 1 000-10 000 m?/d (Nel, 2005)

3.5.5 Aquifer Vulnerability
The wvulnerability of the Redelinghuys area aquifers is demarcated as

moderate according to the DWS mapping shapefiles. However, it should be
further noted that the aquifer in close proximity indicate shallow water levels
ranging from 5.11-6.47 (mbc) measured during the site investigation (see
Table 3).



3.5.6 Groundwater quality
Previous studies (Jolly, 1992 ; Nel, 2005 ; Miller et al, 2018) and existing DWS

Sandveld monitoring geodatabase has illustrated that in general (using EC as
an indicator) the groundwater quality is of good quality (32-146mS/m) in the
primary aquifer. The Peninsula Fm is also known for good quality groundwater
however tend to consist of high concentration of iron and manganese due to
the geological composition. The Populiersbos Fm is known to consist of
poorer groundwater quality due to the shale characteristics of the geology and
slow groundwater flow properties. These coastal aquifers are also
characteristic of Na-Cl type groundwater.

4. ASSESSMENT OF GROUNDWATER RESOURCES

4.1 Hydrocensus
A hydrocensus was conducted on the property of Ms Burger and 1 well point
(REDE 1) was located of which was used for gardening (see Table 4 and
Appendix I). All basic hydrocensus information was captured on site such as field
parameters of EC, pH and Temperature. Water level could not be measured due
to no conduit pipe being installed. Furthermore a second property was visited of
which was owned by Mr Smit where 1 borehole (REDE 2) was located and all
hydrocensus information was captured as seen in Table 4 and Appendix |
GEOSS V15 and 18 are existing DWS monitoring boreholes with long term
monitoring data available.
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Table 3 Redelinghuys hydrocensus

Date: 14-12-2023
Site ID Latitude | Longitude | Elevation {mamsl)| WL (m) |EC (mS/m)| pH | Temperature| BH depth (m) Equipment QOwmner Collar height (m})|  Drilling company | Water strikes (m)| Casing Diameter (mm) | Casing depth (m) Comments Use
Borehole depth was drilled to 100m -
REDE 2 |-32.483 |18.54038 9 6.47 74 788 224 3545 None, open hole Hugo Smit 0.34 [Torque Projects Pty Lt 16898 177 36 possible obstruction or borehole Not in use
collapsed at 35.45m
1.13 kw well point pump /
Jetcom 102m;06-
REDE 1 -32.482 | 18.5403 9 75.25 4.56 212 9 3.8m3/h;DAB -brand or Elmarie Burger Gardening
manufacture
Sebulon Boerdery:
Bestuurders Tobie PVC casing ; Borehole is pumped into
GEOSS V15| -32.472 | 18.52697 14 511 261 7.05 Submersible pump van Zyl & seun 07 210 nearby dam Irrigation
Danie
GEOSS V18| -32.453 | 18.55702 a2 5.35 122 55 20 None, apen hole Dirk Van Zyl 0.25 200 PVG casing , artesian borehole , . in oo
impacted by abstraction nearby
*No data

11




4.2 Groundwater sampling protocol
The groundwater samples were taken in line with best practise methods as

stipulated in the WRC, 2017 groundwater sampling manual.

Site REDE 1 and GEOSS V15 was sampled at the outflow pipe after allowing the
outflow for ~30min whilst constantly measuring the EC, pH and Temperature to
ensure these parameters were constant and ensuring a representative sample
was taken. Site REDE 2 and GEOSS V18 were open holes and was therefore
sampled with stainless steel specific depth bailers at depths of 34m and 18m
respectively. Groundwater samples were taken for macro and trace elements and
pesticides and kept in cool storage and transported to Integral Laboratories for

analysis.

4.3 Groundwater quality
Borehole GEOSS V18:

The EC of borehole GEOSS V18 range from 96-148 mS/m with an average of
120 mS/m over an average period of 10 years. The EC time series plot seen in
Figure 5 illustrate a seasonal trend with higher EC during lower rainfall periods
and lower EC during higher rainfall periods and a decreasing linear slope.
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Figure 5 GEOSS V18 time series EC verse rainfall graph
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The pH of borehole GEOSS V18 range from 4.69-6.78 with an average of 5.42
over an average period of 10 years. The pH time series plot seen in Figure 6
illustrate seasonal variations and tend to respond to high rainfall events, and a
slight decreasing linear slope can also be observed.
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Figure 6 GEOSS V18 time series pH verses rainfall graph

Borehole GEOSS V15:

The EC of borehole GEOSS V15 range from 198-335 mS/m with an average of
273 mS/m over an average period of 10 years. The EC time series plot seen in
Figure 7 illustrate a declining trend and linear slope.
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Figure 7 GEOSS V15 time series EC verses rainfall graph
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The pH of borehole GEOSS V15 range from 5.06-7.85 with an average of 6.56
over an average period of 10 years. The pH time series plot seen in Figure 8
illustrate seasonal variations and tend to respond to high rainfall events, and a
slight increasing linear slope can also be observed. The lowest pH (5.06) was
also recorded for this borehole after the low rainfall season in 2022.
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Figure 8 GEOSS V15 time series pH verses rainfall graph
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The Piper diagram in Figure 9 below illustrate the typical geochemical facies of the
Sodium Chloride (Na-Cl) groundwater type that can be expected for the primary
aquifers of the Sandveld coastal region.

A GEOSS V18
V¥ GEOSS V15

a5 D
Q@
60 O,
\ b~ 2
40 \
w20
A
S % % 9 e ° &
= cgtt — — G

Figure 9 Piper diagram illustrating the groundwater type

4.4 Groundwater levels
Borehole GEOSS V18:

Borehole GEOSS V18 has artesian conditions possibly due to the fault structure
located in a north easterly direction. The variation in water level is due to the impact
of a production borehole located in close proximity ~15m. The water levels are drawn
down and recover after period of no abstraction from the production borehole. These
water levels can therefore be seen as stable with no definitive trend (see Figure 10).
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Figure 10 GEOSS V18 water level verses rainfall graph

Borehole GEOSS V15:

The variation in water level of Borehole GEOSS V15 is due to the impact of
abstraction. The water levels are drawn down and recover after period of no
abstraction from the production borehole. These water levels can therefore be seen
as stable with no definitive trend (see Figure 11).
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Figure 11 GEOSS V15 water level verses rainfall graph
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4.5Laboratory results

Borehole GEOSS V18:

In terms of the TWQR for macro elements the groundwater is non-compliant for elements such as Chloride (ClI), Total Dissolved
Solids (TDS), Electrical Conductivity (EC), pH, Nitrate Nitrite (NO3+NO2), Sodium (Na). The groundwater would need to be treated
before it can be consumed or blended with surface water before it is used in an irrigation scheme.

The TWQR for the trace elements are non complaint due to an elevated concentration of Manganese (Mn). The groundwater would
need to be treated before it can be consumed or blended with surface water or aerated before it is used in an irrigation scheme.

Table 4 Borehole GEOSS V18 Macro elements:

TWQR

Domestic use 0-32 0-100 0-450 0-70 6-9 0-1 0-50 0-30 0-1 0-6 0-100 * 0-200 * * *

(mg/l)

TWQR 6.5-

Irrigation 100 260 40 8 4 2 * * * * 70 * * * * *

(mgfh) '

Sample date Ca Cl TDS EC pH F K Mg NH4 NO3+NO2 Na PO4 S04 Si TAL HCO3
(mg/l) (mg/l) (mg/l) (mS/m) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

14/12/2024 8.56 287 804.00 120 5.22 0.09 3.3 24.8 0.1 16.5 176 0.46 21 5.81 10 3.42

* No Threshold

Table 5 Borehole GEOSS V18 Trace elements:

TWQR o

Domestic 0-0.15 | 0-0.01 * * * 0.005 * 0-0.05 0-1 0-0.1 | 0-0.05 * * 0-0.01 * * 0-0.1 0-3 *

use (mg/l) )

TWQR

Irrigation 0-5 0.1 0.5 * 0.1 0.01 0.05 0.1 0.2 5 0.02 0.01 0.2 0.2 * * 0.1 1 *

(mg/l)

Sample date Al As B Ba Be Cd Co Cr Cu Fe Mn Mo Ni Pb Sr Ti \% Zn zr
(mg/l) | (mg/) | (mg/l) (mS/m) | (mg/) | (mg/) | (mg/l) | (mg/l) | (mg/l) | (mg/l) | (mg/) | (mg/) | (mg/) | (mg/) | (mg/l) (mg/l) (mg/l) | (mg/l) | (mg/l)

14/12/2024 | 0.017 | 0.005 | 0.108 0.05 0.005 | 0.001 | 0.005 | 0.005 0.02 0.02 0.151 0.02 0.005 | 0.003 | 0.114 | 0.0134 | 0.005 0.05 | 0.004

* No Threshold
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Borehole GEOSS V15:

In terms of the TWQR for macro elements the groundwater is non-compliant for elements such as Cl, TDS, EC, Magnesium (Mg),
NO3+NO2, Na and Sulphate (SO4). The groundwater would need to be treated before it can be consumed or blended with surface
water before it is used in an irrigation scheme.

The TWQR for the trace elements are non complaint due to a slightly elevated concentration of Mn for irrigation. The groundwater
would need to be blended with surface water or aerated before it is used in an irrigation scheme.

Borehole GEOSS V15:

Table 6 Borehole GEOSS V 15 Macro elements:

TWQR
Domestic use 0-32 0-100 0-450 0-70 6-9 0-1 0-50 0-30 0-1 0-6 0-100 * 0-200 * * *
(mgll)

TWQR 6.5-

Irrigation 100 260 40 8 2 2 * * * * 70 * * * * *
(mgfh) '

Sample date Ca Cl TDS EC pH F (mg/l) | K (mg/ly Mg NH4 NO3+NO2 Na PO4 SO4 Si TAL HCO3

(mg/l) (mgl/l) (mgl/l) (mS/m) (mg/l) (mgl/l) (mg/l) (mgl/l) (mg/l) (mgl/l) (mg/l) (mg/l) (mg/l)

14/12/2024 52.3 679 1728 258 6.76 0.06 23 63.7 0.11 15.3 379 0.68 214 1.14 53 64.7
* No Threshold
Table 7 Borehole GEOSS V15 Trace elements:

TWQR o

Domestic 0-0.15 | 0-0.01 * * * 0.005 * 0-0.05 0-1 0-0.1 | 0-0.05 * * 0-0.01 * * 0-0.1 0-3 *
use (mg/l) )

TWQR

Irrigation 0-5 0.1 0.5 * 0.1 0.01 0.05 0.1 0.2 5 0.02 0.01 0.2 0.2 * * 0.1 1 *
(mg/l)

Sample date Al As B Ba Be Cd Co Cr Cu Fe Mn Mo Ni Pb Sr Ti \% Zn Zr

(mg/l) | (mg/l) | (mg/) | (mS/m) | (mg/l) | (mg/l) | (mg/) | (mg/) | (mg/l) | (mg/) | (mg/) | (mg/) | (mg/) | (mg/l) | (mg/l) | (mg/) | (mg/l) | (mg/l) | (mg/l)

14/12/2024 0.01 0.005 | 0.541 0.1 0.005 | 0.001 | 0.005 | 0.005 0.02 0.02 | 0.0301 | 0.02 0.005 | 0.003 | 0.409 | 0.0459 | 0.005 0.05 | 0.004

* No Threshold
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Based on the lab results obtained from Integral Laboratories the detection of 106
pesticides analysed are well below international drinking water standards illustrated
in Table 8.

Table 8 Summary of international standards for pesticides in drinking water (mg/l)
after London et al 2005 verses lab results

Type of Standard USEPA Lab Results: 14/12/2023
Advisory at
MCL standard Child advisories Adult advisories 10-4 cancer |Australian| WHO |GEOSS V18|GEOSS V15| REDE 1 ‘ REDE 2
risk
1day 10day Longerterm Longerterm  DWEL Life time

Pesticide
Chlordecone 0 0 0 0
Propazine 1 1 05 2 0.7 0.01 0.05 0.00001 0.00001  0.00001 0.00001
2,4,6-Trichlorophenal 0.0002 0.0002 0.0002  0.0002
2,4-DB 0.09 0.00002 0.00002  0.00002 0.00002
2,4-DDD 0.0002 0.0002 0.0002  0.0002
2,4-DDE 0.0002 0.0002 0.0002  0.0002
2,4DDT 0.0002 0.0002 0.0002  0.0002
4,4-DDD 0.0002 0.0002 0.0002  0.0002
4,4-DDE 0.0002 0.0002 0.0002  0.0002
4,4-DDT 0.0002 0.0002 00002 00002
Alachlor 0.002 01 01 04 0.04 0.002 0.02 0.00001 0.00001 0.00001  0.00001
Aldicarb 0.003 0.01 0.01 0.035 0.007 0.001 0.01 0.00002 0.00002 0.00002 0.00002
Aldicarb Sulfone 0.003 0.01 0.01 0.035 0.007 0.00002 0.00002 0.00002 0.00002
Aldicarb Sulfoxide 0 0.01 0.01 0.035 0.007 0.00002 0.00002 0.00002 0.00002
Aldrin 0.0003 0.0003 0.0003 0.001 0.0003 0.0003 0.00003 0.0002 0.0002 00002 00002
Aldrin & Dieldrin (combined) 0.00002 0.00002 0.00002 0.00002
Ametryn 9 9 09 3 03 0.06 0.05 0.0002 0.0002 00002 00002
Amicarbazone 0.0005 0.0005 00005  0.0005
Atrazine 0.003 01 01 0.05 02 02 0.003 0.02 0.002 0.0005 0.0005 00005 00005
Azinphos-ethyl 0.0001 0.0001 0.0001 0.0001
Azinphos-methyl 0.0001 0.0001 0.0001 0.0001
Bentazone 0.000005  0.000005 0.000005 0.000005
Bromacil 5 5 3 9 5 0.09 03 0.000005  0.000005 0.000005 0.000005
Carbendazime 0.00002 0.00002  0.00002 0.00002
Carbofuran 0.04 0.05 0.05 0.05 02 0.2 0.04 0.01 0.007 0.00001 0.00001  0.00001 0.00001
Chlordane 0.002 0.08 0.08 0.002 0.003 0.001  0.0002 0.0002 0.0002 0.0002  0.0002
Chlordane (Trans _ Gamma) 0.0002 0.0002 0.0002  0.0002
Chlorotoluron 0.03 0.00001 0.00001  0.00001 0.00001
Chlorpyrifos 0.03 0.03 0.03 01 0.1 0.02 0.0002 0.0002 0.0002  0.0002
Clofibric Acid 0.00001 0.00001  0.00001 0.00001
Clopyralid 0.0002 0.0002 0.0002  0.0002
Cyanazine 0.0006  0.00002 0.00002  0.00002 0.00002
DDT & Metabolites 0.0002 0.0002 00002 00002
DEET (Diethyltoluamide) 0.0002 0.0002 00002 00002
Diazinon 0.02 0.02 0.005 0.02 0.003 0.0006 0.003 0.0002 0.0002 00002 00002
Dicamba 0.0002 0.0002 00002 00002
Dichlorprop 01 0.00002 0.00002 0.00002 0.00002
Dichlorvos 0.00002 0.00002 0.00002 0.00002
Dieldrin 0.0005 0.0005 0.0005 0.002 0.002 0.0002 0.0003 0.00003 0.0002 0.0002 00002 00002
Dimethoate 0.006 0.00001 0.00001 0.00001 0.00001
Dinoseb 0.00001 0.00001 0.00001 0.00001
Diuron 0.0002 0.0002 00002 00002
Endosulphan (Alpha) 0.0002 0.0002 00002 00002
Endosulphan (Beta) 0.0002 0.0002 00002 00002
Endothall 0.1 08 0.8 02 02 0.7 01 01 0.0002 0.0002 0.0002  0.0002
Endrin 0.0006 0.0002 0.0002 0.0002  0.0002
Ethion 0.00001 0.00001  0.00001 0.00001
Ethoprop 0.0002 0.0002 0.0002  0.0002
Fenoprop 0.009 0.00005 0.00005  0.00005 0.00005
Fenthion 0.00005 0.00005  0.00005 0.00005
Fluazifop 0.00005 0.00005  0.00005 0.00005
Glyphosate 20 20 1 1 4 07 1 0.0001 0.0001 0.0001  0.0001
Haloxyfop 0.00001 0.00001  0.00001 0.00001
HCH _ Alpha 0.0002 0.0002 0.0002  0.0002
HCH _ Beta 0.0002 0.0002 0.0002  0.0002
HCH _ Delta 0.0002 0.0002 00002 00002
HCH _ Epsilon 0.0002 0.0002 00002 00002
HCH _ Gamma 0.0002 0.0002 00002 00002
Heptachlor 0.0004 0.01 0.01 0.005 0.005 0.02 0.0008 0.0003 000003 000002 0.00002 0.00002 0.00002
Heptachlor Epoxide (cis & trans 0.0002 0.01 0.01 0.0001 0.0001 0.0004 0.0004 0.0003 000003 000002 0.00002 0.00002 0.00002
Imidacloprid 0.00002 0.00002 0.00002 0.00002
Isodrin 0.0002 0.0002 00002 00002
Isoproturon 0.009 0.000005 0.000005 0.000005 0.000005
Malathion 02 02 02 08 0s 01 0.00001 0.00001 0.00001 0.00001
MCPA 01 01 04 0.02 0.004 0.002 0.00005 0.00005 0.00005 0.00005
MCPB 0.00005 0.00005 0.00005 0.00005
Mecoprop 0.001 0.00005 0.00005 0.00005 0.00005
Methoxychlor 0.04 0.05 0.05 0.05 02 0.2 0.04 03 0.02 0.0002 0.0002 0.0002  0.0002
Metolachlor 2 2 2 5 3.5 0.07 03 0.01 0.00005 0.00005  0.00005 0.00005
Molinate 0.006 0.00001 0.00001  0.00001 0.00001
Pendimethalin 0.02 0.0002 0.0002 0.0002  0.0002
Picloram 05 20 20 07 2 2 05 03 0.0001 0.0001 0.0001  0.0001
Pirimicarb 0.00002 0.00002  0.00002 0.00002
Prometon 02 0.2 02 05 0.5 01 0.00005 0.00005  0.00005 0.00005
Prometryn 0.00002 0.00002  0.00002 0.00002
Propoxur 0.0002 0.0002 0.0002  0.0002
Simazine 0.004 0.004 0.07 0.07 0.07 0.2 0.004 0.02 0.002  0.000005  0.000005 0.000005 0.000005
Tebuthuiron 3 3 07 2 2 05 0.0002 0.0002 0.0002  0.0002
Terbuthylazine 0.00002 0.00002 0.00002 0.00002
Terbutryn 0.00005 0.00005 0.00005 0.00005
Triclopyr 0.0001 0.0001 0.0001 0.0001
Trifluralin 0.08 0.08 0.08 03 03 0.005 04 0.05 0.02 0.0005 0.0005 00005 00005
Mirex 0.0002 0.0002 00002 00002
Parathion-ethyl 0.00005 0.00005 0.00005 0.00005
Parathion-methyl 0.00005 0.00005 0.00005 _0.00005

*MCL: Maximum contaminant level

*DWEL: Drinking water equivalent level
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5. CONCLUSIONS AND RECOMMENDATIONS
The laboratory results illustrate elevated concentration of macro elements and in-

situ parameters such as Cl, TDS, EC, pH, NO3+NO2, Na and SO4. However
based on historic data illustrated in section 4.2 and Appendix Il all these elevated
concentration are natural conditions of the groundwater except for NO2+NO3 of
which could be due to possible over use of fertilizer, concentration of cattle,
sanitation infrastructure. The elevated levels of Mn could be due to the geological
composition of the TMG sandstones which discharge into the primary aquifer

groundwater during recharge processes.

The laboratory results of the pesticides illustrated concentrations below

international drinking water standard thresholds.

It is recommended that in the event the localized groundwater is to be used for
drinking water or irrigation, precaution should be taken to sample the
groundwater and test for the relevant constituents at an accredited laboratory to
ensure the groundwater meets the “Fitness for use” or relevant thresholds

recommended in guidelines i.e. The South African Water Quality Guidelines.
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7. APPENDIX | = FIELDWORK PHOTOS

Pz oo

(c) Well point irrigation inflow and outflow network

(b) Well point outflow sampling point

Figure 12 REDE 1 (well point site)
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(a) Borehole photo taken in direction
of Kalmberg

(a) Measuring water level

Figure 13 REDE 2 (borehole site)
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APPENDIX Il = HISTORIC MACRO ELEMENT DATA

GEQOSS V18 borehole
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GEOSS V 15 borehole
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9. APPENDIX Il = MACRO AND TRACE ELEMENT LABORATORY

CERTIFICATES OF ANALYSIS

INT=GRAL
LABORATORIES

Intiegral Ladomiories (Pty) Lid

Mo 1 Tanderyk Park, Sandringham Close Peer, 7848 o417
Tet 021 863 1238 Fax: 080 835 8874
Eral westomcapelintegeiats oo za
Certificate Of Analysis
Company- Departrren: of Water and Sanitstion (Belivlle) Sensce Request Nurnber PNL2023.42306
Address: Berg-Olfares WhiA Date of Canficaee: 1o March 2024
BelvileSpecrur Buidng Date Completed: 1a-march 2022
Betvile
South Adrica Date of Sampling: 14 Decemben2023
Date of Receival at Lab: 21-December. 2023
Contact: Achaon Van Neskerk
Sarple Ierthcaton: GEOSSV1E
Sampie Nurmber: PW.23120382 | Sampling Time: 16:34 pen Sample Canditior: Remake  GEOSSVIS
Chemical Method it - Resut Araifss Date
Zirconium as 2" M6 pgll <400 2024-03-14
Prfsicsl | Aestresc Parasrasers Memod Uniz L Resut ‘Apaifsis Dase
Alkabinief - Total a2 CCO3 M7 mgll £30 2023-12-20
Eicarbonate as HOOS- M2 mgll 57 2023-12-20
Elecrical Conductvitf @ 26°C il mSim 268 2023-12-20
pH @ 25°C W pH units 575 2023-12-20
Tetal Dizsclved Sobds Calc mgl 1728 2024-02-14
Chemiserf (Macro) Parameters. Method Unit - Resut Anaifsis Date:
Aenmonium (NHE) s mglL 0.11 2024-01-10
Calgumas Ca w18 gl 523 2024-01-05
Chiceide az Cl- it gl 675 2024-01-10
Flucride as F- AL mgl 0.06 2024-01-18
2z Mg M8 mgll 637 2024-01-05
Nirate + Nirize (NOw-N + NOs-N) 163 2024-03-14
Mersze az Nirogen Mt gl 1524908 2024-01-17
Nixite 3z N L mglL 0.06842 2024-01-17
Crthophozphate 2z P o mgl 063 2024-01-10
Potassium as K 18 gl 230 2024-01-05
Sodium as Na M8 mgl Ei] 2024-01-05
Suiphate a2 SO4%. el mgl 214 2024-01-10
Znc as Zn M6 mglL =0.08 2024-01-11
Cremizif (vicre) Parameters Method Unie o Result Ansifsis Dase
Aburriniam as Al M6 bl <100 2024-02-14
Arsenic as As M16 pal <6.00 2024-01-10
Barium 2 Ba w18 gl 100 2024-01-10
Berflium a: Be 16 i =5.00 2024-01-10
Boronas B W16 Pl a1 2024-01-10
www riegrallabs oo za
Paoe 101 0f 115 Loz
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INT=GRAL

LABORATORIES

Wtegral Laboratories (Pty) Lid

No 1 Zandwyk Park, Sendringham Close Pas, 7648

Tek 021 853 1238 Fax: 088 635 8874
Emal

Certificate Of Analysis

Company: Depatrnert of Water 303 Sarason (Sebolie) Servce Ragquest Nurber PW.2023.42326
Addrezz: Berg-Olfants WMA Date of Conficate: 14 March-2024

Belvile-Specinum Buiding Date Completad: 14 March-2024

Belvile

Sowth Africa Date of Sampling: 14 December-2023

Date of Racenval 3t Lab: 21-Decermber.2023
Contact: Achasn Van Niekerk
Chemistf (Micro) Parameters Method it S Resut Anaifsis Oste
Cadrrium as Cd M16 pol <1.00 2024-01-10
Chromium a3 Cr M16 Pt <6.00 2024-01-10
Cobakaz Co M6 ol <600 2024-01-10
| Copper s Cu M6 pot <200 2024-01-10
fren 25 Fe M6 ol <200 2024-01-10
Leadas P M16 Pt <300 2024-01-10
Manganeze a2 Mn M6 pol 30.1 2024-01-10
Molffodenurn a2 Mo M16 pol <200 2024-01-11
Nickal 33 N M6 pol «5.00 2024-01-11
Silicon 22 S el mol. 114 2024-01-10
Strontium as Se. M16 pot ) 2024-01-11
Taseiun a2 T M1 pol 453 2024-01-11
Vanadun as V M16 pol <500 2024-01-11
Znca:2n M6 mol <0.08 2024-01-11
Paoe 1020f 115 wwriokegulieti cxxe
westemcape@ntegralisbs.cozs
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INT=GRAL
LABORATORIES

Irtegrel Laborsiories (Pty) Lid
Mo 1 Zandwyk Park, Sandringham Close Pasrd, 7648
Tat 021 863 1238 Fax: 080 825 8874

Eral weslamcape(integraiats oo za
Certificate Of Analysis
Coerpary: Departrrens of Water and Sanitation (Selhille) Service Request Nurnber PW.2023.22326
Address: Berg-Clifanes WA Diate of Canficate: 14-March-2024
Belvile-Specirum Buiding Date Completed: 1&miarer 2028
Belvile
South Africa Date of Samgling: 14-Decernber. 2023
Dt of Receival 2t Lab: 21.December2023
Contact: Ashion Var Niskerk
Sarpie Idenshication: GEOSS VI8
Sarmple Nurrber: PW.23-140383 | Sampiing Time: 13:43 prn Sampie Condition: Remark: ~ GEOSSVIE
Chemical Method et - Resut Araifsis Dase
Zirconium as 27 W16 ol <400 2024-03-14
Phfsical | Amstic Parersaters Method Uit = Resut Armifsis Dute:
Mialiritf - Totl as CaCO3 M7 gl <10.0 2023-12-20
Bicarbonate 3: HOOS- a2 gl 342 2023-12-20
Elecrical Condustvinf & 25°C Mt i 120 2023-12-20
PH @ 265°C M5 B writs 522 2023-12-20
Total Dissolved Solids Calc mglL B4 2024-03-14
Chemisef (Macre) Paramesers Method Unie e Resuit Arsifsiz Date:
Arneronier (NHE) wdd mgll <0.10 2024-01-10
Cabouen a2 Ca w18 mgll 858 2024-01-05
Chicride as Cl- it gl 287 2024-01-10
Flucride as F- AL mgl 0.09 2024-01-16
Magresium as Mg 1B mgll 248 2024-01-05
Nirae + Nire (NO=N + NOa-N) 165 2024-03-14
Migote a5 Nisogen et gl 1669904 2024-01-17
Nirite 2s N [ ol <008 2024-01-17
Crihephosphate 3z P gl 045 2024-01-10
Potassium as K w18 gl 3.30 2024-01-05
Sodium as Na w18 moll 176 2024-01-05
| Sulghate az SO&°. AL gl 210 2024-01-10
Zncasn W16 gl <0.06 2024-01-1
Clramistf (Micrs) Parmaters Method Unit = Resut Armifsis Dute:
Murniniuem as Al W16 Pl 170 2024-03-14
Arseric as Az W16 gl <500 2024-01-10
Bariuen 3z Ba W16 e <500 2024-01-10
Eerflivn as Be W16 oy <600 2024-01-10
Boron a2 B M6 pol 108 2024-01-10
Paoe 103 of 115 woww. integrallabs co.za
westemcape@irtegrallabs.co.za
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INT=GRAL
LABORATORIES

irtegrel Labomiones (Pry) Lid

¢sanas

araicry

Tek 021863 1238 Fax: 088 835 8074
Eral wesleTcapeQirtagralats oo e
Certificate Of Analysis
Comparf: Department of Water and Sanitation (Belhlle) Service Request Nurrber: PW.2023.42326
Address: Barg Ctdanes WA Date of Canficate: 14-March-2024
Belhvile-Specirumn Buiding Date Completed: 14 March-2024
Bclvile
Senith Afrea Daee of Sarnpling: 14-Decermber. 2023
Dane of Raceival 2 Lab: 21.December.2023
Contacr: Ashaon Van Niekerk
Chemistf (Micro] Pararresers Method Unit = Resut Aralfsis Dase
Cadrium a3 C4 M16 pat <1.00 2024-01-10
Chromium as Cr W16 Pt <6.00 2024-01-10
Cobakt as Co M16 pal <5.00 2024-01-10
| Copperas Cu W16 pal =200 2024-01-10
Iron as Fe w16 Pl <20.0 2024-01-10
Lead as Pb w16 Pl <3.00 2024-01-10
Manganese az Mn M6 pgl 161 2024-01-10
Molfdenurn 3z Mo M6 gl =200 2024-01-11
Nickel a5 N M1 bl <500 2024-01-11
Silicon as Si ML mglL E81 2024-01-10
Strontium as Sr W18 pal 118 2024-01-11
Tieariurn az T M6 pall 134 2024-01-11
Vanadium az V M16 Pl <5.00 2024-01-11
ZncazZn MiE mal <0.08 2024-01-11
Paoe 104 of 115 waw miegralab: coza
westemcape{lintegrallabe. co =
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10.APPENDIX IV — PESTICIDE LABORATORY CERTIFICATES OF ANALYSIS

INT=GRAL

LABORATORIES

Inagral Laboratories (Pty) Lad
o 1 Zandwyk Park, Sandingham Cioes Paard, 7648
Tol: 021 563 1230 Fax: 006 635 BOT4

Email: 28
Amended Certificate Of Analysis
Companf: Deparmment of Water and Sanitaton (Belhille) Service Request Number: PW-202342321-A
Address: Blarg-Olfants WA Diste of Cortficate: 03-Apri-2024
Belville-Spectrum Building Date Completed: 27-March-2024
Ballie
South Africa Date of Sampling: 14 December-2023
Date of Receival ot Lak: 21.Decernber.2023
Contacs: Azhion Van Negheri
Sample identficaton: REDEZ (ODWWA)
Sample Number: PW.23.140279 | Sampiing Time: 15:03 Pui Sample Condiion: Chiled Remarkc
Chemical Method Unit e Resul Anaifsis Dae
Chiordecons wolL 0 2024-03-26
Propazine M175 pl <0.010 2024-03-21
Pesticides | Herbicides Method Unit = Resul Anaifsis Date
2.4,6-Trichigrophenal M175 poll <0.200 202403-21
24.08 M175 pgl <0.020 2024-03-21
24.00D M7 woll <0200 2024-03-26
24008 M176 wgl <0.200 2024-01-05
24.00T MITE woll «0.200 2024-0105
44000 M176 polL <0.200 20240105
4,4.0DE M17E pgl <0.200 2024-01-05
44-D0T M175 wall <0.200 20240105
Alachler M178 pgl <0.010 2024-03-21
Adcats M178 pol <0.020 2024-03-21
Aldcars Sulfone M175 polL <0.020 202403-21
Aldcars Sulioxide M175 pgl <0.020 2024-03-21
Mdrn M176 wgll <0.200 2024-01-05
Alcrin & Digidrin (combined) 176 pgl <0.020 2024-01-05
Amerfn M175 polL <0.200 2024-03-21
Arricabazone M175 wolL <050 2024-03-21
Amazne AL pl <0500 2024-03-21
Azinphos-et| MITE wgll <0.100 2024-03-21
Azinghoz-retd] M175 pgl <0.100 2024-03-21
Bertazone 175 wgll «0.005 2024-03-21
Bromaci M175 wolL <0.005 2024-03-21
Carbendazrme M175 pgl <0.020 2024-03-21
Carbofuran 176 wgll <0.010 2024-03-21
Chisdane M178 pgl <0.200 2024-03-26
Chiordane (Tranz _ Gamma) M7 pgl <0200 2024-03-26
Chicrotiuren 176 pall <0.010 2024-03-21
Face 113 SO rropeee
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INT=GRAL
LABORATORIES

Integral Lateatones (Pry) Lid
Ne 1 Zandank Park, Sandringham Ciose Pasrl, TE4E
Tol: 021 B3 1258 Fax: 0BG £38 8874

Email: 28
Amended Certificate Of Analysis
Companf: Dieparrnent of Waser and Saritagon (Belhile) Senice Request Number: PW.2023-42321-A
Address: Bearg-Offants WA Diate of Cortficate: 03-Apr-2024
Belbvlle-Specum Building Date: Completed: 27 arch 2024
Belhville
South Alriea Date of Samgiing: 14.December. 2023
Date of Receival at Lab: 29-Decernber-2023
Contact: Ashton Van Neskerk
Pesticides | Herbicides Method Urit L Result Analfsis Date
Crizepfeda: MITT pgl 0,200 2024-03-21
Clokibric Acid 175 gt =0.010 2024-03-21
Clopfraid M1TS ugll =0.200 2024.03-21
Cff snazine M17T6 pgll «<0.020 20240321
DOT & weszbolites M1T5 pgll =0.200 2024-03-26
DEET (Diethfiachuamide) M1T8 vl =0.200 2024-03-26
Diazinon M1TE wpl =0.200 2024-01-05
Dicamba M175 wall =0.200 2024-03-21
Dichiorprop M1TE pgll <0.020 20240321
Dichiorves M1TE pal <0020 2024-03-21
Dielkin WiTH upl <0200 20240105
Deremoste M175 wgll =0.010 2024-03-21
Dinossb M175 pglL <0010 2024-03-27
Diuron MITE pgll <020 2024-03-21
Endosuiphan (Alpha) 176 gl <0200 2024.01-05
Endosuighan (Bews) M1TE wpl =0.200 2024.01-05
Endothall M17E pglL =0.200 2024-03-21
Endrin M1TE pgll <0200 2024-01-05
Ewizn M175 bl <0.010 2024-03-21
Ethoprep WiTE upl =0.200 2024-01-05
Fensprep M178 sl =0.050 2024-03-21
Fenthion M1T6 pgl «0,060 2024-03-21
Fluazifop MITE Bl <0.060 2024-03-21
Gphosane MITE pal 0,100 2024-03-21
Halsaficn 175 ol -0.010 2024-03-21
HCH _ Aigha M1T6 wol «0.200 2024-01-05
HCH _Beta MiTE pgll <0200 20240105
HCH _Delta M1T6 pgll <0.200 2024-01-05
HEH _ Epsilen MITE uolt 0,200 2024-01-05
HCH _ Garmena [Lindane) 178 wpl =0.200 2024-01-05
g M17§ ugl ~0.020 2024-01-05
Page 20f13 mm&mﬁz
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INT=GRAL
LABORATORIES

Imiagral Laborstories (Pry) Lid
No 1 Zandwyk Park, Sandringham Cioss Paar, 7645
Tol: (21 863 1238 Fax 086 635 8874

Emai: 28
Amended Certificate Of Analysis
Cempanf: Deparmnent of Wazer and Sanzason (Belhille) Sercce Reguest Numses PW.202342321.A
Addrezs: Berg-Olifarts WhiA Date of Certficate: 03-Apei.2024
Belvile-Specerum Budlding Date Completed: 27-March.-2024
Belvlle
Sout Africa Daste of Sampling: 14 December.2023
Date of Receival 2t Lab: 21.December.2023
Contact Ashton Van Nickerk
Pesticides | Herticides Method Uit = Resut Anaifsis Date
Hepachicr Epoxide (i & vans) M175 pgll «0.020 2024-01-05
Irmadaciopnd M1TE poll <0.020 2024-03-21
Izadnin MITE pgll <0.200 2024-01-05
Izopretarcn 175 pglL <0.008 2024-03-21
walamiza M1TE pgl <0.010 2024-03-21
MERA 175 poll <0.060 2024-03-21
MCPE M1TE pgll <0.060 2024-03-21
Mecoprep (MCPP) M178 wgl <0.060 2024-03-21
Methaxfznior MI7E ol <0.200 2024-01-05
etlachior MITT wgl <0.060 2024-03-21
hiciinas W77 pgl <0.010 2024-03-21
Pendimethalin MIT5 ot <0.200 2024-03-21
Figleeasn M7 wgl <.100 2024-03-21
Birericah MITE wgll <0.020 2024-03-21
Prometon MITE pgL <0.060 2024-03-21
Promexfn MITT gl <0.020 2024-03-21
Propesar M1TE pgll <0.200 2024-03-21
Sirazre MITE pgll <0.006 2024-03-21
Tebuthuiron 175 wgll <020 2024-03-21
Terbuthflazine MI77 pglt <0.020 2024-03-21
Terbutrfn M177 oL =0.060 2024-03-21
Trcloofr M1T5 ugll <0.100 2024-03-21
Trifiuralin M7 rris <0500 20240105
Industrial Chemicals Method Unit = Resul Anaifsis Date
wirex M175 pgl <0.200 2024-01-05
Parsnicn-sthf| MITE bl <0.060 2024-03-21
Parathicn-metfl 178 wglL <0.060 2024-03-21
Page 3of 13 www.integraliabs.co.za
westemcape@integraliabs coza
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INT=GRAL
LABORATORIES

Integral Laboratones (Pty) Lad

No 1 Zancwyk Park, Sandringham Closs Paar, 7646

Tek: 021 563 1238 Fax: 086 635 8874

Emad
Amended Certificate Of Analysis
Companf: Deparment of Water and Sanitagon (Beliville) Service Request Number: PW.202342301A
Addrezz Berg-Olfants WA Date of Cersficate: OkAp.2022
Belvile-Spectrum Buiding Date Cormpleted: 27.March.2024
Belvile
South Africa Daate of Samgling: 14.December.2023
Date of Receival 2e Lab: 21.December.2023
Contact: Ashton Van Niekerk
Sarmple dentificaton: GEOSSV1E (COWMA)
Sampie Number PW-23-140280 | Sampiing Time: 15:37 Pl Sample Condiion: Chilled Remaric
Cherical Method Unie - Resul Aralfsis Dase
Chiordecone sl [ 2024-03-26
Propazing W17E syl <0.010 2024-03-21
Pesticides | Herbicides Method Unit = Resul Analfsis Date
2A5T: M17E gl 0,200 2024-03-21
2408 M17E gl 0,020 2024-03-21
24000 w176 gl «0).200 2024-03-26
2.4.DDE MI7E gl <0.200 2024-0105
24007 M1T5 syl <0.200 2024-01-05
44000 W17E syl <0.200 2024-01-05
44.00E W1TE byl <0.200 2024-01-05
44007 M178 pgl <0.200 2024-01-05
Alachlor W17 pgll <0.010 2024-03-21
Aldcar MITE pall <0.020 2024-03-21
Aldcars Sulfone MiTE pall <0.020 2024-03-21
Aldcars Sulfoxide MiT5 pall <0.020 2024-03-21
Mo W17 gl «0.200 2024-0105
Aldein & Disidein (commbined) MI1TE gl <0.020 2024-01-05
Aevesfn MiTE wol =0.200 2024-03-21
Acrscabazore M1TE pgl <0.850 2024-03-21
Awrazine MITT wgll <0500 2024-03-21
Azirphos-etfl W17E syl <0.100 2024-03-21
Aginghezmeddf] W17 pol <0.100 2024-03-21
Bertazone M1TE pgl <0.008 2024-03-21
Bromaci M1TE poll <0.005 2024-03-21
Carberdazme M175 pgl <0.020 2024-03-21
Carbofuran MITE wal <0.010 2024-03-21
Chizedane W17 pgl <{.200 2024-03-26
Chicrdane (Trans _ Garmena) MI1TE gl <200 2024-03-26
Chiseotsiuren MITE pal <0.010 2024-03-21
Page 4 0f 13 wanw integrallabs.coza
westemcaps@inegraliabs co 23
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INT=GRAL
LABORATORIES

Intagral Laboratories (Pry) Lid
No 1 Zandwyk Park, Sandringham Cioss Paarl, T645
Ted: 021 863 1238 Fax: 008 635 8874

Email: 28
Amended Certificate Of Analysis
Companf: Deparmnent of Water and Sanitation (Belhille) Servce Reguest Number PW.2023-42321.A
Addrezz: Berg-Olfants WiiA Date of Cersficate: 03Ap-2024
Belvile-Spectrum Building Date Completsd: 27 Adarch 2004
Belvlle
Seuth Adrica Daste of Sarngling: 14.Decerber 2023
Date of Receival at Lab: 21.Decermber.2023
Ceontacx Asiton Van Niker
Pesticides | Herbicides Methed Urit = Result Analfsiz Date
Chiopfras 17T polL <0.200 2024-03-21
Clofibric Acid 175 gl <0.010 2024-03-21
Clopfraid M1TE wgl 0200 2024-03-21
Cf anazine M1TE wgll 0,020 2024-03-21
DOT & Metabolites M1TE wgll <0.200 2024-03-26
DEET (Diethfinciuarmide) M178 poll 0,200 2024-03-26
Diazinen M1TE poll <0200 20240105
Dicamba M178 wgl <0.200 2024-03-21
Dicnloprop 176 wgl <0.020 2024-03-21
Diehlemies M1TE wgll 0,020 2024-03-21
Dieldrin M176 ugll <0.200 2024-01-05
Dimethoate M175 pgl <0.010 2024-03-21
Dnozeb W17 Hall <0.010 2024-03-27
Diwren M1TE wgll <020 2024-03-21
Endosuiphan [Alpha) M1TE gl <0.200 2024-01-05
Endosulphan [Beta) M1TE pgll <0.200 2024-01-05
Endethall 176 polL <0.200 2024-03-21
Endrin M178 wgl <0.200 2024-0105
Eticn 175 ugl <0.010 2024-03-21
Emopren 176 polL <0.200 2024-01-05
Fencprop M176 ugll <0.060 2024-03-21
Fenthion MI1TE ol <0.080 2024-03-21
Flassdee M178 pgll «0.060 2024-03-21
Gifphosats M178 pgll <0.100 2024-03-21
Falexficn M1TE gl <0010 2024-03-21
HCH _ Aigha M1TE wgl 0200 2024-01-05
HCH _ Besm M1TE pgll <0200 20240105
HCH _Dekta M1T8 pol <0.200 2024-01-05
HCH _ Epzilen M1TE wgl <0200 2024-01-05
HCH _ Gamena (Lindane) W17 polL <0200 20240105
Heptachior M175 ol <0.020 2024-01-05
Page Sof 13 “"':::3:::
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INT=GRAL

LABORATORIES

Intagral Laboratoriss (Pty) Lid
Mo 1 Zandwyk Park, Sandringham Cose Paar, 7646
Tel: 021 863 1238 Fax: 086 635 8874

Emai:
Amended Certificate Of Analysis
Campany: Depariment of Wister and Sanitation (Eelhvile) Servce Request Numbes PW.2023.42321-4
Address: Berg-Offants WiiA Diate of Cartficate: 03-Apri-2024
Belville-Spectrum Buiking Date Comleted: 27 Ldnech 3004
Batvile
South Africa Date of Samgpling: 14.December2023
Date of Fieceival =t Lab: 21.December2023
Contact: Asiton Van Niskerk
Pesicides | Herbicides Method nt b Resat Araifsis Due
Heptachicr Epamide cis & trans) M175 wgll <0020 2024-01-05
Imidacloprid M1TE wgll <0.020 2024-03-21
Isoddin M175 pgll =0.200 2024-0105
M175 wgll =0.005 2024-03-21
walamicn M175 oL <0.010 2024-03-21
MCBA M175 oL <0.060 2024-03-21
wCPE M1TS oL <0.060 2024-03-21
Macopres (MCPR) M175 oL «0.060 2024-03-21
Methorfchice M175 gl =0.200 2024-0105
tslachior M177 gl =0.050 2024-03-21
Malinate M1TT sglL <0.010 2024-03-21
Penrdimethalin M17T5 gL <0.200 2024-03-21
Pickrarr. W175 sgL =0.100 2024-03-21
Pirkricarh M17T5 sgL <0.020 2024-03-21
Prometon 178 sl <0.050 2024-03-21
Promenfn M1TT sl =0.020 2024-03-21
Proposur M175 sgL 0.200 2024-03-21
Simazine M1TS sgl <0.008 2024-03-21
Tebuhuiron Mi7E sl 020 2024-03-21
Terbuthflazine M177 gl =0.020 2024-03-21
Tarbutrfr M1TT woll .08 2024-03-21
Trckofr MiTE sgl 0,100 2024-03-21
Trifuralin W178 sgl <0500 2024-01-05
Industrial Chemicals Method Unit = Resub Aaifsis Do
e W15 sol <0.200 2024-01-05
Parathicn-athfl W15 sol <0.080 2024-03-21
Parathicnmetfl W15 ol <0.080 2024-03-21
Page 6of 13 MI.' eozs

36



INT=GRAL
LABORATORIES

Intagral Laboratoriss (Pty) Lid

Mo 1 Zanawyk Park, Sandringham Cioss Paar, 7646
Tek: 021 S63 1238 Fax: 080 635 8874

Emal wosernesnafitegralate to s

Amended Certificate Of Analysis

Cempan: Deparment of Witer and Sanitadon (Belhvile) Service Request Numser PW.202342321.A
Address: Berg-Oléanes WA Diste of Cerificate: 03Apri-2024
Belville-Specium Building Date Completed: 2T March-2024
Belvile
South Afica Date of Sampling: 14-December-2023
Date of Receival 2t Lai: 21.December-2023
Contact: Ashton Van Nickerk
Samgle Menshcation: GEOSSVIS (COWMA)
Sample Number: PW.23.140281  |Sampling Time: 13:47 P Samnple Condision: Chiled Remark:
Chemical Method urie .. Resut Anaifss Duie:
Chigrdecone pgl 0 2024-03-26
Fropazing W1TE sol <0.010 2024-03-21
Pestcides | Herbicides Method Uniz e Resuk Analfsis Date
245.Tr M175 pgll <0200 2024-03-21
2408 W17 wgll <0.020 2024-03-21
24000 M1T5 sol <0200 2024-03-26
24008 AL gl =0.200 2024-01-05
2AD0T M17E gl <0.200 2024-0105
44000 M1T6 pgll <0.200 2024-01-05
44008 176 ol <0.200 2024-01-05
44007 W1TE sl <0.200 2024-01-05
Machie M1T5 oL <0010 2024-03-21
Mdicarh M175 pgll <0.020 2024-03-21
Aldcar Sulfore M1TE pgll <0.020 2024-03-21
Mdicard Sulfoxide 175 ol <0.020 2024-03-21
Aden 176 sgL =0.200 2024-01-05
Midrin & Dieldrin {combined) M17E gl <0.020 2024-01-05
Ameirfn M175 pgll <0200 2024-03-21
M1TE pgll <0.50 2024-03-21
Awazine W1TT sol <0.500 2024-03-21
Aginphos-etf) M17E sl 0,100 2024-03-21
Aginphos-methfl M17E gl <0.100 2024-03-21
W17 pgll <0.006 2024-03-21
Erormaci M1TE wgll <0005 2024-03-21
Carbendazime W17E sol =0.020 2024-03-21
Carbohran M1TE poL =0.010 2024-03-21
Chiordane M176 pgll <0.200 2024-03-26
Chicrdane (Trans _ Gamma) W17 pgll <0200 2024-03-26
Chierstziuron M17E sl <0.010 2024-03-21
Pace Tof 13 watw megralab: co 2o
westerncape@irtegraliabe co.za
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INT=GRAL
LABORATORIES

Imagral Laborstones (Ply) Lad
Mo 1 Zandwyk Park, Sandringham Ciose Paar, T648
Ted: 021 863 1238 Fax: 088 635 8874

Emal:
Amended Certificate Of Analysis
Companf: Deparment of Water and Sanitation (Belhville) Service Request Number PW.2023.42321-A
Address: Berg-Cidant: WA Daate of Cersficate: 03-Apri.2024
Belville-Specerum Buikling Date Complesd: 27-Miarch.2024
Belvile
Souh Africa Date of Samgling: 14.Decernber.2023
Diate of Receival at Lab: 21.December2023
Contace: Ashton Van Nicherk
Pesticides | Herbicides Method Uit = Result Anaifsis Dase
Criopdrfos 17T gl <0.200 2024-03-21
Cicfibric Acd 175 ol 0.010 2024-03-21
Clepfraid MITE gl <0200 2024-03-21
Cfanazine 178 wgl 0.020 2024-03-21
DOT & Messboites M175 pgl <0.200 2024-03-26
DEET [Diethfisoluamide) MITE woll <0200 2024-03-26
Diazinen M1TE poll <0200 2024-0105
Dicarmba 175 pal <0.200 2024-03-21
Dusmlepees MI1TE gl <0020 2024-03-21
Dichlerves M175 syl =0.020 2024-03-21
Dieldrin M178 pgl <0.200 2024-01-05
Dirrethcate M176 woll <0.010 2024-03-21
Dimozab 176 woll 0010 2024-03-21
Dren 175 pal <020 2024-03-21
Endosughan (Aiska) MITE gl <200 2024-01-05
Endosuiphan (Beta) M178 byl <0.200 2024-01-05
Endothall M178 pgl <0.200 2024-03-21
Endrin M1TE poll <0200 2024-01-05
Exhion 176 woll 0010 2024-03-21
Eshoprop M1TE gl <0200 2024-01-05
Ferspres MITE gl <.080 2024-03-21
Fenthicn M176 wol <0.060 2024-03-21
Fluazifop 176 poll <0.060 2024-03-21
Gifphosa M175 ol <0.100 2024-03-21
Ralorficn M1TE woll <0010 2024-03-21
HCH _ Alpha MI1TE gl <0200 2024-01-05
HCH _Bem M178 syl 0.200 2024-01-05
HCH _Ocha M176 pgl <0.200 2024-01-05
HCH _ Epsilen W1TE poll <0200 2024-01-05
HCH _ Gamera (Lindane) M1TE poll <0.200 2024-0105
Heptachice M176 pol <0.020 2024-01-05
Page 8of 13 waw integraliabs.cozs
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INT=GRAL

LABORATORIES

Integral Laboraterios (Py) Lid

No 1 Zandwyk Park, Sandringham Ciose Paar, 7648

Tei: 021 863 1238 Fax: 086 635 8874

Email:
Amended Certificate Of Analysis
Companf: Deparnent of Weser and Sanitason (Belhvile) Senice Request Number PW.2023.42321.A
Address: Berg-Ofifants WA Date of Certicate: 03-Apri-2024
Belvile-Spectrum Building Date Comrpleted: 27 March. 2024
Belvile
South Afnca Date of Sampling: 14-December-2023
Daste of Receival 2t Lot 21.December-2023
Contace: Ashion Van Nieker
Pesticides | Herbicides Methed Uit = Resuk Analfsis Date
Heptachior Epoxide (s & vans) MITE wol <0.020 2024-01-05
Irmidacloprid M17E pgl <0.020 2024-03-21
|sadsin MI7E wgl <0200 2024-01-05
Iseoreturen MITE polL <0.005 2024-03-21
Malaticn MITS pgl <0.010 2024-03-21
MCPA MITE ot <0.060 2024-03-21
] MITE pglL ~0.080 2024-03-21
Mecoprop (MCPP) MI1TE pgll <0.080 2024-03-21
heatnarfzhice MITE polL <0.200 2024-01-05
Metslachior M7 pgl <0.050 2024-03-21
Mol MITT pgl 0.010 2024-03-21
Eerdrrethaln MITS bl 0,200 2024-03-21
Biclorarn MITE pgll <0100 2024-03-21
Birimicarh M1TE wol <0.020 2024-03-21
Erorraton M1T6 pgl <0.080 2024-03-21
Erorerfr MITT bl <0.020 2024-03-21
Propomur MITE pgll <0200 2024-03-21
Simazine MITE pglL <0.006 2024-03-21
Tebuthuiron MITE ol <020 2024-03-21
Tertuthfiazine M7 pgl <0.020 2024-03-21
Terburfn MITT poll <0.060 2024-03-21
Trcloefr M7 pgll <0.100 2024-03-21
Trifluralin MITE uglL <0.500 2024-01-05
Industrial Chemicals Miethod Unit = Resul Analfsis Dawe
Mirex MITE pgl 0200 2024-01-05
Baratronehd| M7 bl <0.060 2024-03-21
Barstniznratd| MITE pgll <0.060 2024-03-21
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INT=GRAL

LABORATORIES

Imegral Laboratores (Ply) Lid

No 1 Zancwyl Park, Sandringham Clces Paar, T645

Tol: 021 863 1238 Fax: 086 635 8874
Emsl woserncasagdirnsgralata io 18

Amended Certificate Of Analysis

Ceenpany: Department of Waser and Sanitation (Beihillc) Senvice Request Number: PW.2023-£2321.4
Address: Berg-Oifants WA Date of Caficate O3-Apr2024
Belvile-Specirum Building Date Completed: 27 March-2024
Belvile
South Africa Date of Sampling: 14-Decernber-2023
Date of Receival ;t Lak: 21 Decernber.2022
Contact: Ashion Van Niskerk
Sampie Identfication: REDE1 (ODWMA)
Sampie Number: PW.23.140282 | Sampiing Time: 14:30 P Sample Condition: Chiled Remark:
Chernical Method Unit L Resul Analfsis Date
ch polL 0 2024-03-26
Propazine 175 pgll <0.010 2024-03-21
Pestoides | Herticides Methed Unit e Resut Analfsis Date
2.4.6.Trichiorophencl 175 pgll <0.200 2024-03-21
24-08 17§ pglt <0.020 2024-03-21
24.000 (AL sl <0.200 2024-03-26
2400€ M178 syl <0.200 2024-01-05
24.00T MITE poll <0.200 2024-01-05
44000 M1TE pgll <0200 2024-0105
4,4.00E 176 pgll <0.200 2024-01-05
44007 M1TE wgl «0).200 2024-01-05
Alachior WITE sl <0.010 2024-03-21
Aldicas M176 pglL <0.020 2024-03-21
Aldicarh Sulfone W17 pgll <0.020 2024-03-21
Aldcard Suforide 175 polL <0.020 2024-03-21
Adrn 176 pgl «0.200 2024-01-05
Aldkin & Digidrin {combined) (AL sl <0.020 2024-01-05
Amerfn 1T pglL <0.200 2024-03-21
Amicarbazone 176 pgll <0.50 2024-03-21
Arazne MITT pgll <0.500 2024-03-21
Azinghoz-esfl M1TE pgll <0100 2024-03-21
Asinghoz-matfl MI17E ugl =0.100 2024-03-21
Bereazone 176 sl <0008 2024-03-21
Broeraci M175 pgll <0.005 2024-03-21
M17E pgll <0.020 2024-03-21
Carbohran 17§ pgll <0.010 2024-03-21
Chicrdane M1TE pgl =0.200 2024-03-26
Chiordane (Trans _ Gamena) MITE wglL 0,200 2024-03-26
Chlcrotciurcn M1T6 pgll <0.010 2024-03-21
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INT=GRAL

LABORATORIES

Ietogral Laboratorios (Pty) Lid

Mo 1 Zandwyk Park, Sandringham Ciose Paar, 7646

Ted: 021 863 1238 Fax: 088 635 8874

Emai:
Amended Certificate Of Analysis
Compan’: Deparmment of Waser and Saritasen (Seliville) Service Request Number: PW.2023.42021.A
Address: Berg-Oifants WA Date of Cotficate 03-Apri-2024
Belvile-Specirum Buikding Date Cormpleted 27.March-2024
Belvile
South Africa Daze of Sampling: 14.December.2023
Date of Receival 2t Lab: 21.December.2023
Contacz: Azhsen Van Nieherk
Pesticides | Herbicides Method Uit = Resuk Analf'sis Date
Cricepfric: W1TT ol <0.200 2024-03-21
Clofibric Acid M7 ugll <0.010 2024-03-21
Clopfraid 175 wgll <0.200 2024-03-21
Cffanazine 176 ol <0.020 2024-03-21
DOT & MI1TE pgll <0200 2024-03-26
DEET [Diethfiiuaride) 176 pol <0.200 2024-03-26
Ciazinor. 175 gl <0.200 2024-0105
Dicamba MI1TE ugll <0.200 2024-03-21
Dishlepres MITE wgll <0020 2024-03-21
Dighlorves 175 gl <0.020 2024-03-21
Deldrin MITE pgll <0200 2024-01-05
Dimethoate M178 a8 <0.010 2024-03-21
Dinczeb 175 gl <0.010 2024-03-21
Diuron MI1TE pgll <020 2024-03-21
Endosuiphan {Alpha) 176 wgll <0.200 2024-01-05
Endosughan (Bewa) MI78 wgl <0.200 2024-01-05
Endothall MITE pgll <0200 2024-03-21
Erden MITE poll <0.200 2024-0105
Ehion 175 gl <0.010 2024-03-21
Eshoprop MITE pgll <0200 2024-0105
Fercprop MITE pll <0060 2024-03-21
Fenthion W17 sl <0.080 2024-03-21
Fluazifop MITE pgll =0.050 2024-03-21
o) MITE pgll <0.100 2024-03-21
Falerfics MITE gl <0010 2024-03-21
HCH _ Alpha MITE pglL <0.200 2024-0105
HCH _Sem MITE poll <0200 2024-0105
HCH _Deits M7 pglt <0.200 2024-01-05
HCH _ Epsilon 176 pgl <0200 2024-01-05
HCH _ Gamma [Lindane) 176 poll <0.200 2024-01-05
Hepuachier 175 sglL <0.020 2024-01-05
Page 11 of 13 waw.integrallabs.coza
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INT=GRAL

LABORATORIES

intagral Laboratories (Pty) Lid

No 1 Zandwyk Park, Sandringham Cicss Pasd, 7648

Tol: 021 863 1238 Faux: 086 635 8874
Emal: westrncasedintegralaba co.2a

Amended Certificate Of Analysis

Ceenpant: Deparmnent of Water and Sanitation (Belivile) Service Request Number: PW.202342321.4
Address: Berg-Ofifants WA Date of Certificate: 03-Apri-2024
Belvle-Spectrum Building Diate Comnpleted: 27-March-2024
Belvile
South Africa Date of Sampling: 14-December-2023
Date of Recsival ot Lab: 21-December-2023
= Azhson Van Nickerk
Pesticides [ Herbicides Method Unit = Resuk Analfsis Date
Heptachlor Epaxide (g2 & trans) 176 gl <0.020 2024-01-05
Imidaciopeid 175 byl <0.020 2024-03-21
lsadrin W17 pol <0.200 2024-01-05
lzoprotrcn W17 woll <0.006 2024-03-21
Malasicn 175 wal <0.010 2024-03-21
MEPA 175 ol <0.050 2024-03-21
MCPE M17E gl 0.050 2024-03-21
Mecoprep (MCPP) M175 pgl <0.080 2024-03-21
wethofonicr W17 pol <0.200 2024-01-05
wetciachir MITT gl <0.050 2024-03-21
Molinate MTT woll <0.010 2024-03-21
Perdrrethain W17 gl <0.200 2024-03-21
Pickoramn M1T5 syl 0.100 2024-03-21
Pirrricaty M175 pol <0.020 2024-03-21
Frormetor M7 ol <0.050 2024-03-21
Proretfr W77 gl <0.020 2024-03-21
Progoar W17 woll <0.200 2024-03-21
Sirazine M17E gl <0.005 2024-03-21
Teswshuron M175 pyl <020 2024-03-21
Tertsbdlazine M1TT pol <0.020 2024-03-21
Terboardr w177 pall <0.060 2024-03-21
Trcloofr M176 woll <0.100 20240321
Trifaralin W17 ol <0.500 2024-01-05
Industrial Chemicals Method Unit = L Anaifsis Date
Mirex 176 gl <0.200 2024-01-05
Barathicn_sthf| MITE woll <0060 2024-03-21
Parshicn-methfl M17E wgl «0.0850 2024-03-21
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INT=GRAL
LABORATORIES

Intogral Laborateries (Pry) L4

No 1 Zandwyk Park, Sandtngham Cioss Paad, 7645
Tok: 021 863 1238 Fax: 085 635 8874

Emat: 28

Amended Certificate Of Analysis

Cempanf- Department of Water and Sanitation (Belhville) Service Request Number:
Address: Berg-Olfants WA Dote of Certficate:
Betvlle-Specirum Buiding Dote Compieted:
Belviie
South Africa Date of Sampling:

Dote of Receival at Lab:
Cenvcr Ashon Van Niekerk

1. Sampling is cuazide the Isboratorf's 2cope of accredzasion. Where appiicable, free and tozal chicrine results are supplied bf the
sampling cMicer,

2 This report shal not be reproduced except in full, without wrien approval #oem the laboratorf.

3. Uncerninties of Measurement, Limits of Detection, and Method Descrption: wil be provided upon request.

4 The organization reponts resukts at the 95% confidence interval with a coverage factor k = 2. The overfing acceptance criienia for
method expanded uncenainef iz < 6%. Decizion Rule - Results reflecting on the Cersécate of Analfziz are actusl results oz cbtaned

at the time of testing. and d anf inef . The Laboratorf does not izsue anf statement of conformitf,

unless bf price arrangement.
B Cartificates of Anaifzez will be reportad elecromicallf in 3 protected format The isboratorf wil not be responsitle for anf
i ges made 1o results cor
6. Parameters indicated bf an " are not SANAS accredited and are not included in the SANAS Schedule of Accredimsion for this
lsboratorf.
7. Parsmaters mdeated bf ™ are subcontracied and are net included n he SANAS Schedule of Accrediantion for this laborase.
8. The followng haz reference:

*  Usless ctherwize stated, ICP, HPLC, GC, GC.MS and LC-MS samples have been fltered uzing o 0.48um Ser pricr 1o analfziz.

9. In the absence of chent pechied limitz, the limits refleced are bazed on SANS 247.2015 or Genersl Euent Standards, 3z
apphcatie.

10. The qualief and integrtf of zamplez submitted has a direct comelssion © e results reported. As such, results reflected on this report

relate onlf 1o the zamples a3 receved.
11. Opinions and interpretations expressed herein are cutside the scope of SANAS accreditation.

Ned van Kooten
Technical Signatory

Thiz cenificate supersedes all previous documents bearing the reference (PIWV.2023.42321)

PW.2023.42321-A

27-March-2024

21.December2023
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