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EXECUTIVE SUMMARY 
 

GEOSS South Africa (Pty) Ltd was appointed by James Lochner of to complete a 

geohydrological assessment for groundwater development at the Unisa Campus in Parow, 

Western Cape. The aim of the study is to determine the aquifer potential and anticipate drilling 

conditions for drilling water supply boreholes. The study included an initial remote geological and 

topographical investigation of the area, this preceded the site visit. The site visit included a 

hydrocensus to identify existing groundwater users in the proximity of the campus. 

 

The regional geology is mapped as consisting of silcrete (Qs) and light grey to pale red sand. This 

is underlain by older greywackes (grey to dark grey rock consisting of poorly sorted angular 

quarts and feldspar). The regional aquifer directly underlying the development portion is 

classified as a intergranular aquifer with an average yield potential of 0.1 – 0.5 L/s and as a 

fractured aquifer with an average yield potential of 0.5 – 2.0 L/s towards the north of the study 

area. The study area is expected to be underlain by several meters of the intergranular aquifer and 

below this, the fractured aquifer mapped towards the north. The regional groundwater quality is 

classified as “marginal” directly underlying the study area with an associated electrical 

conductivity (EC) of 70 – 300 mS/m. 

 

Data obtained during the desktop assessment, hydrocensus along with geological 

conceptualisation indicates that groundwater development at Unisa Campus, Parow is feasible. 

Expected drilling conditions are based on the 1:50 000 Belville geological map series and data 

obtained during the geohydrological assessment. Two drill targets have been delineated aiming to 

intersect fractured zones within bedrock. The details pertaining to the drill targets are 

summarised in the table below: 

 

Summary of drill targets 

Site_ID 

Latitude  

(DD, WGS 98) 

Longitude  

(DD, WGS 98) Priority 

Drilling 

Depth 

 (m) 

UCD1 -33.907933 18.596375 1 100 - 120 

UCD2 -33.907682 18.595974 2 100 - 120 

 

It is recommended that a hydrogeologist be on site to help define the depth and design of the 

borehole. Should the drilling be successful, the borehole should be properly developed with 

compressed air upon completion. If successful, abstraction from the borehole will also need to be 

carefully managed to ensure sustainable use. 
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ABBREVIATIONS 
 
CGS   Council for Geoscience 
DD  decimal degrees 
DWAF  Department of Water Affairs and Forestry 
CWEDO Cape Winelands Education District Offices 
EC   electrical conductivity 
EOH  End of hole 
ID   Identity 
ID   Inside diameter 
L/s   litres per second 
m   metres 
mm   millimetre 
mS/m   milliSiemens per metre 
NGA   National Groundwater Archive 
Ohm.m  ohm metre – a measure of resistivity 
uPVC   Unplasticised polyvinyl chloride 
SANS   South African National Standard 
WARMS  Water Authorisation Registration Management System 
WGS84  Since the 1st January 1999, the official co-ordinate system for South Africa 

is based on the World Geodetic System 1984 ellipsoid, commonly known as 
WGS84, with the ITRF91 (epoch 1994.0) co-ordinates of the 
Hartebeesthoek Radio Astronomy Telescope used as the origin of this 
system. This new system is known as the Hartebeesthoek94 Datum. 

 

GLOSSARY OF TERMS 
 
Aquifer:  a geological formation, which has structures or textures that hold water or permit 

appreciable water movement through them [from National Water Act (Act No. 36 
of 1998)]. 

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 [from National Water Act (Act No. 36 
of 1998)]. 

Groundwater:   water found in the subsurface in the saturated zone below the water table 
or piezometric surface i.e. the water table marks the upper surface of groundwater 
systems. 

 
 
 

 
Suggested reference for this report:   

GEOSS (2019). Geohydrological Assessment for groundwater development at the 
Unisa Campus, Parow, Western Cape. GEOSS Report Number: 2019/05-33. 
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Review: 
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1. INTRODUCTION 

GEOSS South Africa (Pty) Ltd was appointed by James Lochner of to complete a 

geohydrological assessment for groundwater development at the Unisa Campus in Parow, 

Western Cape (Figure 1). The aim of the study is to determine the aquifer potential and 

anticipate drilling conditions for drilling water supply boreholes.  

 

The study included an initial remote geological and topographical investigation of the area, 

this preceded the site visit. The site visit included a hydrocensus to identify existing 

groundwater users in the proximity of the campus. 

 

1.1 Geology 

The Geological Survey of South Africa (now the Council for Geoscience (CGS)) has 

mapped the area at 1:50 000 scale (3318 DC). The geological setting is shown in Figure 2 

and the main geology of the area is listed in Table 1. 

 

Table 1: Geological formations within the study area 

G Formation Group/Suite Lithology 

Qs 
Quaternary Age Deposits 

Silcrete 

Qg Light grey to pale red sand 

Nt Tygerberg Malmesbury 
Phyllite, greywacke and quartzitic 

sandstones 

 
The regional geology is mapped as consisting of silcrete (Qs) and light grey to pale red 

sand. This is underlain by older greywackes (grey to dark grey rock consisting of poorly 

sorted angular quarts and feldspar). There are no fault structures mapped in the study area. 

There is a magnetic anomaly mapped towards the southwest and a north northwest – south 

southeast trending faulted bedrock outcrop just south of the property. A simplified 

conceptual geological cross-section is shown in Figure 3. 
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Figure 1: Locality of Unisa Campus, Parow, Western Cape 
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Figure 2: Geological setting of the area (CGS (1984), 3318DC Belville). 
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Figure 3: Conceptual geological cross section showing expected subsurface geology underlying 

Unisa Campus, Parow 
 

1.2  Geohydrology 

The regional aquifer directly underlying the development portion is classified by the Department 

of Water Affairs and Forestry (DWAF, 2001) as a intergranular aquifer with an average yield 

potential of 0.1 – 0.5 L/s and as a fractured aquifer with an average yield potential of 0.5 – 2.0 

L/s towards the north of the study area (Figure 4). The study area is expected to be underlain by 

several meters of the intergranular aquifer and below this, the fractured aquifer mapped towards 

the north. An “intergranular” aquifer describes an aquifer in which groundwater is stored within 

and flows through open pore spaces in the unconsolidated material. A fractured or secondary 

aquifer describes an aquifer in which groundwater flows through fractures or fault structures (i.e. 

secondary features). 

 

The regional groundwater quality is classified as “marginal” directly underlying the study area 

with an associated electrical conductivity (EC) of 70 – 300 mS/m (Figure 5) (DWAF, 2012).  

 

Both these classifications are based on regional datasets, and therefore only provide an indication 

of conditions to be expected. The occurrence of groundwater within the regional geological 

setting is often associated with cracks, fissures, bedding planes and geological contacts. Higher 

yielding water strikes are expected within fractured zones in the bedrock. 
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Figure 4: Regional aquifer yield (DWAF, 2002) showing borehole yields where available.   
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Figure 5: Regional groundwater quality (mS/m) from WRC (2012) 
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2. SITE VISIT  

A site visit was carried out on 28 May April 2019 to conduct an assessment of groundwater use in 

the surrounding area (hydrocensus). The site visit included identifying existing groundwater users 

within proximity of the site and delineation of potential drill targets on site.  

 

2.1 Hydrocensus 

A desktop hydrocensus was initially carried out using a 1 kilometre search radius around the 

property to determine if there were any groundwater users in the area.  The National 

Groundwater Archive (NGA) is a database which provides data on borehole positions, 

groundwater chemistry and yield. The search indicated that there are several sites registered with 

the NGA of which on site is a borehole and 5 are well points The information for these sites are 

summarised in Table 2. 

 

Table 2: Summary of NGA sites 

Site_ID Type 
Latitude 

(DD, WGS 
84) 

Longitude 
(DD, WGS 

84) 

WL 
(mbgl) 

Yield 
(L/s) 

Depth  
(m) 

3318DC00205 Well Point -33.91733 18.59940 1.5 - 30 

3318DC00206 Well Point -33.91486 18.59445 2 - 30 

3318DC00244 Well Point -33.91273 18.60620 4 - - 

3318DC00141 Borehole -33.90579 18.58537 - 5.05 67.97 

3318DC00211 Well Point -33.90247 18.59445 - - - 

3318DC00213 Well Point -33.89999 18.59445 0.5 - - 

 

The site visit involved identifying boreholes in the proximity of the site; the hydrocensus 

information is summarised in Table 3. There are no existing boreholes on the site. Access to 

some sites proved to be difficult as owners were not home or access was not allowed during the 

time of the site visit. 

 

During the site visit a total of 5 sites were identified, of which three were boreholes and two were 

well points. Chemistry samples were taken from a single site (HBH1) and none from the well 

points. Reportedly this borehole has some issues with elevated iron concentrations in the 

groundwater. During a previous assessment in the proximity of the study area a hydrocensus has 

also been completed and new sites drilled and tested. In general, boreholes in close proximity to 

Unisa Campus (HBH1, DBH1 and DBH2) have similar groundwater quality than that of the 

regional classification (70 – 300 mS/m) ranging from 155 mS/m to 282 mS/m. Where a single 

site DBH3 towards the far southeast has a salinity much higher than that of the regional 

classification measured at 500 mS/m, also elevated iron around four times higher than the other 

sites.  

 

From the hydrocensus it is clear that most of the boreholes drilled into the fractured bedrock 

have issues with dissolved iron in the groundwater that result in the clogging of borehole 

infrastructure (e.g. pumps, pipes) and staining of walls where used for irrigation. The yields of 

boreholes drilled into the fractured bedrock are similar and higher than that of the regional 
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classification ranging from 0.5 – 5 L/s, with the highest yielding around 5L/s (DBH1). Only two 

water levels were available from the testing of boreholes DBH2 and DBH3, measured at 2.89 

mbgl and 4.4 mbgl respectively. Boreholes in close proximity to the study area were drilled 

through several metres (10 – 15m) of sand and alluvial material, followed by several meters of 

clay and weathered bedrock (15- 30m). Thereafter competent bedrock was intersected followed 

by several water bearing fractures to depth. The average depth of boreholes identified varies 

between 70 – 120 meters.  

 

During the hydrocensus bedrock outcrop was identified just south of the campus (Table 3). This 

outcrop is highly modified and has clear signs of fracturing and crystallisation. The bedrock is 

mapped to be greywackes (microcrystalline sedimentary rock). The outcrop shows clear north 

northwest – south southeast lineation (strike) and almost vertical dip (80°), therefore, confirmed 

to be bedding planes of the Tygerberg Formation. Although no mineral grains are visible in the 

outcrop, hence, this is expected to be a result of low to intermediate grade metamorphism as a 

result of a north northwest – south southeast trending faulting event. Thus the bedrock is 

expected to be highly fractured. 

 

Table 3: Pictures taken during the hydrocensus. 

Picture Comments 

 

Image of HBH1 

 

Image of bedrock outcrop with signs of 

fracturing and crystallisation just south of the 

Unisa Campus, Parow 
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Macro image of bedrock outcrop with 

crystallisation on the in close proximity of the 

Unisa Campus, Parow. 

 

Macro image of bedrock showing highly 

modified bedrock due to faulting event. 
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Table 4: Hydrocensus boreholes. 

Site_ID Type 
Latitude 

(DD, WGS 
98) 

Longitude  
(DD, WGS 

98)  

WL 
(mbgl) 

Yield  
(L/s) 

Depth 
(m) 

EC 
(mS/m) 

TDS 
(mg/L) 

pH Comments 

HBH1 Borehole -33.900717 18.603050 - 1 120 172 840 6.6 
Solid steel casing installed 

to a depth of 30 m 

HBH2 Borehole -33.900663 18.596646 - - 120 - - - 
Newly drilled. No access 
allowed due to ongoing 
exams. Casing to 40 m. 

HBH3 Borehole -33.904914 18.601133 - - - - - - 

Borehole used for 
operational purposes. 
Waiting on info from 

TFG 

HBH4 Borehole -33.913996 18.603048 - - - - - - 
Borehole used for garden 

irrigation. Owner not 
home 

HBH5 
Well 
Point 

-33.899796 18.598473 - - - - - - Used for garden irrigation. 

DBH1 Borehole -33.897740 18.608410 - 5 70 155 1125 6.8 Use for irrigation 

DBH2 Borehole -33.907026 18.609598 2.89 0.6 80 282 1804 6.8 
Elevated iron 
concentration 

DBH3 Borehole -33.908279 18.610867 4.4 1 100 500 2990 7.5 
Elevated iron 
concentration 
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Figure 6: Summary of Hydrocensus boreholes shown on an aerial photograph. 
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3. GROUNDWATER DEVELOPMENT 

3.1 Groundwater development feasibility 

Data obtained during the desktop assessment, hydrocensus along with geological 

conceptualisation indicates that groundwater development at Unisa Campus, Parow is feasible. 

Expected drilling conditions are based on the 1:50 000 Belville map series and data obtained 

during the geohydrological assessment. Two drill targets have been delineated aiming to intersect 

fractured zones within bedrock. The details pertaining the drill targets are summarised in Table 

5. 

 

Table 5: Summary of drill targets 

Site_ID 

Latitude (DD, 

WGS 98) 

Longitude 

(DD, WGS 

98) 

Priority 
Drilling 

Depth (m) 

UCD1 -33.907933 18.596375 1 100 - 120 

UCD2 -33.907682 18.595974 2 100 - 120 

 

The expected drilling conditions, based on previous drilling results are; shallow alluvial material 

which consists of sand material (semi water saturated in some places), followed by clay rich 

material derived from alluvial deposits and weathered bedrock. Followed by competent bedrock 

and fractured zones within the bedrock. The depth to bedrock on the 1:50 000 Belville geological 

map series indicates that the depth to bedrock is around 3 – 4.5 m towards the southwest of the 

property and approximately 15.3 m towards the far east(Figure 2). Although this does not 

specify the degree of weathering or whether it is competent bedrock. Considering boreholes 

drilled in the area this is likely to be weathered bedrock. This expected geological conditions are 

summarised in Table 6. 

 

Table 6: Summary of expected drilling conditions 
Thickness Expected drilling conditions 

10 – 20 m Alluvial material and semi saturated sand  

30 – 40 m 
Alluvial material, clay rich material and 

weathered bedrock 

Depths > 60 
Bedrock and bedrock with signs of 

fracturing 

 

In general, the groundwater quality of boreholes obtained during the hydrocensus seems to be of 

“marginal” quality and will require treatment before being used. The groundwater is expected to 

have high dissolved iron concentrations which may result in in the clogging of borehole 

infrastructure (e.g. pumps and pipes) and staining of walls and surface if used for irrigation. The 

clogging of borehole infrastructure can be minimised by adjusting the flow rate of the borehole 

to minimize the fluctuation of groundwater levels. After groundwater has been abstracted from 

the borehole, the high concentration dissolved iron concentration in the groundwater can be 

reduced by raising the water redox potential, thus exposing to oxygen resulting in the 

precipitation of iron as 2Fe(OH)3. A simple effective method is to pump water into a water tank 
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(e.g. 5000 litre polyethylene water storage container) through easy cleanable sprinkler heads, then 

pumped into a secondary tank before treated and/or used. 

 

It should be noted that the property is underlain by a fractured aquifer with a classified yield 

potential of 0.5 – 2.0 L/s. This, however, does not mean that any borehole drilled in the area will 

obtain a borehole yield in this range. As it is a fractured aquifer, the groundwater only occurs in 

narrow fractures within the bedrock and if fractures are not intersected the borehole may be dry. 

Also that drilling conditions are based on previous exploration drilling in similar geological 

setting and might vary from site to site.  
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Figure 7:  Drill targets at the Unisa Campus Parow shown on superimposed aerial photograph. 
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4.  RECOMMENDATIONS 

The boreholes should be installed with ODEX (Casing Advancement System) and air 

percussion drilling using a drilling diameter of 219  mm in the shallow subsurface to a 

depth of 30 - 50 meters below ground level or until competent bedrock is intersected. 

Casing should be installed to prevent collapse of weathered material. Drilling should 

continue using a minimum of 165 mm drilling diameter into the bedrock up to a depth of 

120 m. The formation is likely to be highly weathered in the shallow subsurface and this 

might result in borehole collapse, therefore, it is recommended that 140 mm OD; 125 mm 

ID uPVC casing should be installed to depth and slotted at fracture depths. 

 

It is recommended that a hydrogeologist be on site to help define the depth and design of 

the borehole. Should the drilling be successful, the borehole should be properly developed 

with compressed air upon completion. If successful, abstraction from the borehole will also 

need to be carefully managed to ensure sustainable use. 

 

The following recommendations are made for the drilling and development of the 

boreholes for groundwater utilisation:  

 The boreholes can be drilled up to a maximum depth of about 120 m. Should 

sufficient water be intersected before then, the drilling should continue for 10 m 

beyond the main water strike. Should the formation be favourable, the drilling can 

continue beyond this depth. 

 During the borehole drilling, geological samples must be collected for every 1 m 

drilled and the depth of fractures and associated yields noted. A hydrogeologist 

should be on site to help with borehole construction and design and log the 

borehole details. When drilling a borehole the main issue is “when is the borehole 

deep enough” and this issue is best addressed by a hydrogeologist.  

 The borehole should be developed with compressed air for at least two hours upon 

completion of the borehole (if successful). 

 The borehole, once drilled, should be tested to determine the groundwater yield 

available. This is to be done according to scientifically acceptable standards (as 

outlined by the SABS) and will form part of the groundwater use license application 

process. Please note that non-SABS yield tests (Farmer method or constant-

head) are not accepted by Department of Water and Sanitation (DWS) 

during a license application. See Appendix B. 

 Samples of the groundwater should be submitted to an accredited laboratory for 

analysis to determine if the quality is suitable for its intended use. See Appendix B. 

 Licensing of the water use should be addressed upon successful completion of the 

borehole drilling. 

 

The boreholes, if successful, should be equipped with monitoring infrastructure (see 

Appendix B). Borehole monitoring can be done automatically using a water level logger or 

done manually. The monitoring should be done at least on a monthly basis. A rest water 
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level can be manually taken using a dip meter, along with a flow meter measurement. This 

monitoring infrastructure includes: 

 Installation of a 40 mm OD (class 10) observation pipe from the pump depth to 

the surface, closed at the bottom and slotted for the bottom 10 - 20 m. This 

enables manual or automated water level monitoring. 

 Installation of a timer switch set to pump according to recommendations made 

from the yield test. 

 Installation of a sampling tap. 

 Installation of a flow volume meter. 

 

The importance of monitoring a production borehole cannot be overstated. It is critical for 

sustainable management of groundwater and promoting longevity of boreholes. Collapse 

of fractures due to over abstraction is permanent. Examples of suitable monitoring 

infrastructure are provided in Appendix B. 
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6. APPENDIX A: BOREHOLE DESIGN 

(These recommendations are a guideline only for quoting purposes – each driller will use different 
techniques and casing diameters appropriate to their equipment)
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(

Borehole Specifications All Drill Sites

Bhole ID Rock Boreholes

Borehole Type (production/monitoring/windpump) Production

Sand / Rock Borehole? Rock

DRILLING DIAMETERS

Diameter 1 (mm); depth m  219 mm (0 - 50 m) (ODEX); depth might vary

Diameter 2 (mm); depth m 165 mm (25 - 200 m); depth may vary

BOREHOLE CONSTRUCTION

End of hole diameter (mm) / (inches) 165 mm/6.5"

Casing 1 diameter (OD - mm) / (inches) 219 mm/8.5"; solid steel casing

Casing 1 diameter (ID - mm) / (inches) 215 mm; solid steel casing 

Casing depth m 0 - 50 m (Depth may vary)

Open hole depth m 50 - 120 m

Length of development time (hours) 2 hrs

Drilling mud required? No

Geological description: Sand, clay and greywacke

ODEX / Normal drilling? Air Percussion and ODEX

Borehole depth (m) (subject to change) ~120 m

uPVC casing Optional: If required; install 

uPVC casing (OD - mm) / (inches) 140 mm; minimum diameter

uPVC casing (ID - mm) / (inches) 125 mm;  minimum diameter

Slotting Depth Depends on drilling results

Gavel Pack Yes, if pvc is installed

Centralizers Yes, if pvc is installed

Approximate Yield (L/s) Open Borehole diameter allows ~5 L/s

uPVC allows ~2 L/s

EOH

           Diagram

219 mm Solid Steel 

Casing (0 - 50m)

165 mm Open hole

(50 - 120 m)

0
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* Borehole depth 

subject to change, 
depends on drilling 

results

* uPVC Casing:

125 mm ID uPVC 
casing minimum. If 

required

ODEX RIngbit

* ODEX drilling 

recommened due 
clay and sand

* Casing depth -

depends on drilling 
results. 

uPVC only required 

if collapse is an 
issue

uPVC screens at 

fracture depths

uPVC end cap
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7. APPENDIX B: BOREHOLE YIELD AND QUALITY TESTING, 
AND MONITORING INFRASTRUCTURE 
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Borehole Yield and Quality Testing, and Monitoring 

 
Yield testing allows for estimation of the hydraulic parameters of the aquifer into which a borehole is 

drilled, and thus, the likely behaviour of the aquifer itself under pumping conditions. Yield testing is 

required to evaluate the sustainable yield and water quality of each borehole. The National Standard 

(SANS 10299-4:2003, Part 4 – Test pumping of water boreholes) has stipulated guidelines for the 

testing of water boreholes (table below). Yield Testing should be carried out according to these 

guidelines for accurate analysis and for legal purposes. A Constant Discharge Test (part of the yield 

test) of an adequate duration should be conducted depending on the intended use of the water.  
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A typical Yield Test entails a Step Test, Constant Discharge Test (CD) and Recovery monitoring. For 

the Step Test, the borehole is pumped at a constant rate for one-hour intervals and the flow rates are 

incrementally increased for each step. This test is followed by the Constant Discharge Test where the 

borehole is pumped at a constant rate for an extended period of time, followed by recovery 

monitoring. The water level drawdown (drawdown refers to the difference in water level from the rest 

water level (RWL) measured before commencement of the yield test) is monitored at specific intervals 

during these tests also specified by the SANS guidelines. 

 

Upon completion of the yield test, the data is analysed by a hydrogeologist. Through various methods, 

a sustainable yield is recommended.  

 

Typical Example of Yield Test Data: 

 
 

  



Geohydrological Assessment for groundwater development at the Unisa Campus, Parow, Western Cape 
 

GEOSS Report No. 2019/05-33 30 May 2019 
22 

Typical Example of Yield Recommendations  

Borehole Details 

Borehole Name 
Latitude 

(DD) 

Longitude 

(DD) 

Borehole Depth 

(m) 

Inner Diameter at 

pump depth (mm) 

Example_BH01 -33.964323° 18.839742° 118 168 

Abstraction Details 

Borehole Name 
Abstraction rate 

(L/s) 

Abstraction 

Duration (hours) 

Recovery 

Duration (hours) 

Possible Volume 

Abstracted 

(L/d) 

Example_BH01 4.5 16 8 259 200 

Pump Installation Details 

Borehole Name 
Pump Installation 

Depth (mbgl) 

Critical Water 

Level (mbgl) 

Dynamic Water 

Level (mbgl)* 

Rest Water Level 

(mbgl) 

Example_BH01 100 85 70 - 75 2.5 

* expected water level while borehole is pumping 

 

The legal aspects pertaining to the water use also need to be addressed with the Department of Water 

and Sanitation (DWS). If yield tests are not performed according to the guidelines set out by the 

National Standard, submissions to the DWS will most probably be rejected.  

  

Towards the end of the Constant Discharge Test, a water sample should be taken from the borehole 

and submitted to an accredited laboratory for quality analysis. It is important that a sample is taken 

after the borehole has been pumped for several hours as this will be indicative of the water quality in 

the aquifer itself.  
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Typical Example of Water Quality Analysis 

 
 

The Government Gazette released on the 12 of January 2018 states that: “All water use sector groups 

and individuals taking water from any water resource (surface or groundwater) regardless of the 

authorization type, in the Berg, Olifants and Breede Gouritz Water Management Area, shall install 

electronic water recording, monitoring or measuring devices to enable monitoring of abstractions, 

storage and use of water by existing lawful users and establish links with any monitoring or 

management system as well as keep of records of the water used.”  

 

Therefore, to facilitate monitoring and informed management of the borehole, it is highly 

recommended that the borehole be equipped with monitoring infrastructure: 

 Installation of a 40 mm OD (class 10) observation pipe from the pump depth to the surface, 

closed at the bottom and slotted for the bottom 5 – 10 m. This enables manual or automated 

water level monitoring. 

 Installation of a sampling tap. 

 Installation of a flow volume meter. 

 

This infrastructure (which will allow for the installation of monitoring equipment) should be installed 

when a borehole is first equipped with a pump. If the borehole to be tested is already equipped with a 

pump and no monitoring infrastructure, monitoring infrastructure can be installed when the existing 

pump is removed for the yield testing.  

Typical Example of Monitoring Infrastructure 

Sample Marked : Example

Class 0 Class I Class II Class III Class IV

pH 6.7 5-9.5 4.5-5 & 9.5-10 4-4.5 & 10-10.5 3-4 & 10.5-11 < 3 & >11

Conductivity (mS/m) 98 <70 70-150 150-370 370-520 >520

Turbidity (NTU) 8.68 <0.1 0.1-1 1.0-20 20-50 >50

Total Dissolved Solids 587 <450 450-1000 1000-2400 2400-3400 >3400

Sodium (as Na) 118.3 <100 100-200 200-400 400-1000 >1000

Potassium (as K) 8.1 <25 25-50 50-100 100-500 >500

Magnesium (as Mg) 42 <70 70-100 100-200 200-400 >400

Calcium (as Ca) 12.4 <80 80-150 150-300 >300

Chloride (as Cl) 176.7 <100 100-200 200-600 600-1200 >1200

Fluoride (as F) 0.7 <0.7 0.7-1.0 1.0-1.5 1.5-3.5 >3.5

Manganese (as Mn) 0.27 <0.1 0.1-0.4 0.4-4 4.0-10.0 >10

Iron (as Fe) 0.8 <0.5 0.5-1.0 1.0-5.0 5.0-10.0 >10

Copper (as Cu) <0.02 <1 1-1.3 1.3-2 2.0-15 >15

Zinc (as Zn) <0.03 <20 >20

Arsenic (as As) <0.005 <0.010 0.01-0.05 0.05-0.2 0.2-2.0 >2.0

Cadmium (as Cd) <0.0031 <0.003 0.003-0.005 0.005-0.020 0.020-0.050 >0.050

Faecal coliforms <1 0 0-1 1.0-10 10-100 >100

Total coliforms 8 0 0-10 10-100 100-1000 >1000

DWA (1998) Drinking Water Assessment Guide

mg/L

counts/100 mL
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Once monitoring infrastructure has been installed, water level monitoring can be achieved through the 

installation of an automated water level logger. Water level loggers are installed just above pump depth 

and monitor level of water in the borehole. This data, along with a manual water level measurement 

allows for the compilation of monitoring graphs which should be analysed by a qualified 

Hydrogeologist to ensure long term sustainable use from the borehole. The data from these loggers 

should be downloaded at least on a monthly basis or connect directly to a telemetry system to allow for 

real time monitoring.  
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Typical Example of Water Level Monitoring Graphs 
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