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1. INTRODUCTION 
 

1.1 Project Background and Description of the Activity 

 

IDM Consultants have been appointed to undertake a Water Use License Application (WULA) for the 

proposed Msimbazi River Eco-Estate. The proposed development will comprise 720 two-bedroom flats within 

48 blocks and a community centre. Housing developments of this nature are earmarked to address the 

current shortage within the affordable housing market in KZN. The development is intended to function as a 

‘stand-alone’ eco-estate that will utilise solar energy, recycled water and energy efficient utilities. In this 

regard, a small solar farm and package plant are also planned for the development which will allow for 

independent electricity production, recycling of water for consumption and effluent treatment. The estate 

will also be fully fenced with a guarded front entrance. The majority of the proposed housing development 

will be located on a hilltop, upslope of surrounding wetland and estuarine habitat, whilst the planned access 

road and community centre will likely be located within the nearby wetland (as identified by Briggs, 2020).  

 

The key requirements for this study are as follows: 

 

1. Desktop Geohydrological assessment. 

2. Hydrocensus (investigation of boreholes within 5 km). 

3. Groundwater monitoring programme. 

4. Reporting (report & maps in pdf format). 

 

The coordinates for the development are: 

30.123538 S & 30.840853 E. 

 

The receiving environment as of February 2021 can be seen in Figure 1 with the layout of the proposed 

development and associated infrastructure in Figure 2. 

 

 
Figure 1 The receiving environment of the proposed Msimbazi River Eco-Estate 



 

Page | 6  

 

 
Figure 2 Locality map of the proposed Msimbazi River Eco-Estate 
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1.2 Terms of reference 

 

The terms of reference are as follows: 

 

i. Geo-hydrological Investigation 

a. Background & Data Collection: 

- Current status of groundwater quality on site; 

- Possible impact on down-gradient resources; 

- Geological Investigation 

- Requesting and gathering data from the local Municipality, Department of Water and 

Sanitation, Department of Agriculture, and possibly private consultants and drilling and 

pump-testing companies; 

- Collation of gathered data and existing database data for the compilation of a 

groundwater database; and 

b. Geo-hydrological assessment of the water use activity/impact in terms of: 

- Groundwater pollution potential; 

- Possible impact on down-gradient resources; 

- Hydrocencus (5 km radius); and 

- Surrounding groundwater users potentially impacted. 

c. Groundwater Monitoring Programme & Management Plan: 

- Compile a Groundwater Monitoring programme -Monitor boreholes available to assess 

groundwater flow regimes upstream, downstream and at the site. 

- Management plan submitted in terms of groundwater quality and quantities 

- Impacts and mitigation measures 

 

 

2. ALLOWABLE ABSTRACTIONS AND WATER REGISTRATION 
 

Quaternary Catchment (QC) site: U70E (Lovu). 

 

According to GN 538 (2016), the General Authorization (GA) limits for this QC are as follows–  

 

 Abstraction of surface water: 80 000 m3 / year @ 16 l/s from December to April. 

 Storage of water: 80 000 m3 

 Groundwater abstraction: 275 m3/ha/year (allowed under GA). 

 

These limits show that this catchment area is not water limited and restricted water use does not apply. The 

groundwater in this area is currently not over utilized. However, South Africa is still a water limited country and 

water conservation measures should always apply. 

 

3. STUDY SITE 
 

The site is located within Quaternary Catchment U70E which falls under the Pongola to Mtamvuma Water 

Management Area (WMA - 4). The site is within the catchment area of the Msimbazi River (which flows into 

the Indian Ocean approximately 700 m downstream). The Msimbazi estuary and its tributaries are classified 

as heavily to critically modified. 

 

The majority of the surrounding land comprises of commercial sugarcane and peri-urban/rural settlements 

with some natural grassland pockets nearby. Some natural forest areas can be found along the river and 

wetlands. Most of the watercourse systems on site have been invaded by invasive alien plants and 

encroachment of infrastructure. 

 

Rainfall in the region occurs in the summer months (mostly December to February), with a mean annual 

precipitation of 1 039 mm (observed from rainfall station 0211546 S). The reference potential evaporation (ETo) 

is approximately 1605 mm (A-pan equivalent, after Schulze, 2011) and the mean annual evaporation is less 

than 1200 mm, which exceeds the annual rainfall. This suggests a high evaporative demand and a water 

limited system. Summers are warm to hot and winters are cool. The mean annual temperature is 
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approximately 22.9 ºC (11.4 ºC minimum and 34.4 ºC maximum) in summer and 16.4 ºC (4.1 ºC minimum and 

33 ºC maximum) in the winter months (Table 2). The underlying geology of the site is sedimentary Shale and 

Berea. 

 

Two gauging stations exists near the site although they are situated on different catchments U7H002 & 

U7H010). However, the data has not been verified for this site and the un-verified data is very limited. 

 
Table 2 Mean monthly rainfall and temperature observed near Msimbazi(derived from historical data) 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Mean Rainfall (mm) 115 106 111 60 42 22 18 26 55 91 112 112 1 033 

Mean Temperature 

(ºC) 
22.9 23.2 22.5 20.6 18.7 16.6 16.4 17 18.3 19.2 20.6 22 18.9 

 

 
Figure 3 Typical setting of the surrounding site 

 

4. METHODOLOGY 
 

A detailed description of the methods has been provided. The regional context and desktop analysis were 

used as the point of departure. A detailed desktop assessment was undertaken. Subsequently, a site visit was 

undertaken to assess groundwater infrastructure (if present). A site visit on the 12th February 2021 was 

conducted to provide necessary in-field procedures including: soil sampling, the recording of dominant 

vegetation and topography/ terrain analysis, assessments of existing hydrological infrastructure and water 

sampling. This assessment was undertaken during a dry period. Additional groundwater databases are 

provided in Annexures A, B and C. 
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The assessment of these systems considered the following databases where relevant: 

 
Table 3 Data type and source for the geohydrological assessment 

Data Type Year Source/Reference 

Aerial Imagery 2013, 2016 Surveyor General 

1:50 000 Topographical 2011 Surveyor General 

5m Contour 2010 Surveyor General 

River Shapefile 2011 NFEPA 

Geology Shapefile 2011 
Council of Geoscience, 2015/National 

Groundwater Archive 

Borehole Data Ongoing National Groundwater Archive, WARMS 

Land Cover 2006 SANBI 

Water Registration 2013, 2016 WARMS - DWS 

*Data will be provided on request 

 
Table 4 Equipment used during the site visit 

Equipment Used Description 

Bailer 

Used to abstract water from a borehole. 10 abstractions are undertaken before a 

sample is taken to ensure that the water abstracted is recharged water representative 

of the site. 

Dip Meter Used to measure the depth of the water table in a borehole. 

GPS (GPSMAP 64) Used to mark points of interest such as boreholes and auger points. 

Auger (Bucket) Used to take soils samples as well as identifying soil form and family. 

Munsell Colour Chart Used to determine soil value, hue and chroma. 

 

4.1 Background Data/Regional Context 
 

It is extremely important that, when a development occurs or operates near water resources or using water 

resources, downstream or nearby users are considered. The extent of downstream users dependent on the 

delivery of sufficient amounts of water and of a sufficient quality will determine if the development has a 

negative impact. A desktop study was undertaken to determine the climatic conditions and geological 

formations. A brief analysis of nearby users was undertaken. 

 

4.2 Site Visit 
 

A site visit was conducted by Bruce Scott-Shaw of NatureStamp (Pty) Ltd on the 12th February 2021. Previous 

site visits have been undertaken by other specialists and are referenced where necessary. The current 

condition was assessed as follows -  

 

 The vegetation characteristics of the linear site was assessed for the determination of cover 

characteristics, changes in geology and soils that drive the vegetation growth; 

 The presence and dimensions of any hydrological infrastructure such as dams, boreholes and irrigation 

schemes were documented and recorded; 

 The overall state of drainage channels, streams and rivers was assessed;  

 The slope of the study site as well as proximity to water resources were noted; 

 The state of existing gauging stations (nearby) was assessed to determine if the structure is accurately 

recording streamflow (e.g. evidence of under cutting or damaged features); and 

 The identification of any obvious faults or outcrops that may influence the geohydrology was 

recorded. 
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4.2.1 Groundwater Infrastructure 

 

An assessment of any existing groundwater infrastructure was undertaken. The assessment determined the 

current state of each site and the potential in relation to the underlying geology and annual rainfall. Sites 

were assessed as: 

 

 Is the pump/borehole currently working? 

 If not, when did it stop working? 

 If not why did it stop working? 

 What are the operational boreholes being used for? 

 For operational boreholes the following information was obtained where available: 

o pump installation depth, 

o borehole depth; 

o depth of water level; 

o yield of the borehole; 

o depth of water strike(s); and 

o volume abstracted. 

 

4.3 Groundwater (Hydrogeological) Assessment 

 

4.3.1 Hydrocensus 

 

In order to analyse the potential for groundwater options, a hydro-census of all boreholes within 5 km was 

undertaken (a more detailed assessment of boreholes within 1 km of the site was undertaken). A borehole 

bailer and a dip meter were used where boreholes were accessible and still active. Borehole sites were 

obtained through the desktop investigation and ‘ground-truthed’ on site. 

 

The National Groundwater Archive (Department of Water and Sanitation) was utilized to collate historical 

groundwater depths, recharge rates, water quality and site details (Figure 4). Notable boreholes were marked 

using a GPS. Access was considered for these boreholes and potential borehole sites. 

 

Historical boreholes that were observed on or near sites were marked and investigated. The final yield data 

was compiled into a GIS database for the production of groundwater maps. 

 

 
Figure 4 National Groundwater Archive 
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This process not only assisted in determining the general state, condition and productivity, but allowed for the 

identification of key boreholes for sampling, yield assessments and potential operational and construction 

use. Additionally, any groundwater users that may be impacted upon were identified. 

 

4.3.3 Groundwater Recommendations 

 

Results from the hydrogeological assessment were used to provide recommendations on impacts of the 

proposed development and feasibility of groundwater resources. 

 

5. LIMITATIONS AND ASSUMPTIONS 
 

In order to apply generalized and often rigid scientific methods or techniques to natural, dynamic 

environments, a number of assumptions are made. Furthermore, a number of limitations exist when assessing 

such complex ecological systems. The following constraints may have affected this assessment –  

 

 A Garmin GPSMAP 64 was used in the mapping of waypoints on-site. The accuracy of the GPS is 

affected by the availability of corresponding satellites and accuracy ranges from 1 to 3 m after post-

processing corrections have been applied. 

 

 A Munsell Soil Colour Chart was used to assess soil morphology. This tool requires that a dry sample of 

soil be assessed. However, due to in-field time constraints, slightly wet soil samples were assessed. Wet 

samples would have consistently lower values than dry soils; and this is taken into consideration. 

 

 Limited data was available at times (particularly on groundwater infrastructure). As such, some 

assumptions were made in the absence of data. These assumptions used data from nearby areas. 

Reliance was placed the landowner’s recollection and on the models used in the absence of suitable 

data. 
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6. RESULTS AND DISCUSSION 
 

Results detailing the desktop assessment done as well as findings from this updated study with the site visit are 

provided in this Section. 

 

6.1 Background Data/Regional Context 

 

6.1.1 Terrain & Vegetation 

 

Contour lines (2 meter) and the Alos Palsar 12.5 meter DEM were used to derive the surface terrain (Figure 5). 

The soils and geology were obtained from GIS layers obtained from eThekwini and national databases and 

site samples. Various vegetation databases were used to determine the likely or expected vegetation types 

(Mucina & Rutherford, 2006; Scott-Shaw & Escott, 2011). A number of recognized databases were utilized in 

achieving a comprehensive review. 
 

This site is found within the Indian Ocean Coastal Belt biome, and is classified as KwaZulu-Natal Coastal Belt 

vegetation unit (CB 3) (Mucina & Rutherford, 2006; Scott-Shaw & Escott, 2011). The desktop analysis revealed 

that the area is ‘hardly protected’ 'but is considered endangered due to approximately 49 % of this unit 

remaining intact. However, very few concerns were found from the C-plan and SEA database due to the 

commercial agriculture/rural nature of the site. The following information was collected from the vegetation 

unit CB 3: 

 

o KwaZulu-Natal Province: Long and in places broad coastal strip along the KwaZulu-Natal coast, from 

near Mtunzini in the north, via Durban to Margate and just short of Port Edward in the south. 

 

o Altitude: ranges from about 20–450 m. 

 

o Vegetation and Landscape features: Highly dissected undulating coastal plains which presumably used 

to be covered to a great extent with various types of subtropical coastal forest (the remnants of one of 

which are described in Chapter 12 as Northern Coastal Forest). Some primary grassland dominated by 

Themeda triandra still occurs in hilly, high-rainfall areas where pressure from natural fire and grazing 

regimes prevailed. At present the KwaZulu–Natal Coastal Belt is affected by an intricate mosaic of very 

extensive sugarcane fields, timber plantations and coastal holiday resorts, with interspersed secondary 

Aristida grasslands, thickets and patches of coastal thornveld. 

 

o Conservation: The vegetation type is considered endangered. The conservation target is 25%. Only 0.6 % 

of the unit is protected.  
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Figure 5 Exaggerated terrain model for the surrounding area of the proposed Mzimbazi River Estate 

Mgababa System 

ERF 28 of Kingsburgh 

Lovu System 

Msimbazi System 
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6.1.2 Climate Data 

 

A detailed assessment of the climate was undertaken. Rainfall stations were considered based on their 

proximity to the site, altitude and length/reliability of the data record. The long term mean annual rainfall of 

the site that was used in the design was 1 012 mm (Figure 8). 

 
Table 5  Comparison of values from some of the rainfall stations that were assessed during the data analysis 

Station No. Estimated MAP (mm) Years Reliable Altitude (m) Station Name 

0211545 W 993 2 91.4 45 Amanzimtoti 

0211546 S 1039 126 33.8 58 Illovo Mill 

0211082 U 968 8 99.9 89 Amanzimtoti (WW) 

0211605 W 888 104 11.8 69 Panorama 

0211606 W 1087 125 18.4 45 Winkelspruit 

 

 
Figure 6  Long term synthesized annual rainfall values with the mean annual precipitation indicated in blue 

 

6.1.3 Prevailing Soils 

 

The soils throughout the site were divided into the crest, top and midslope units and subsequently the 

footslope and bottomland terrain units.  

 

o Crest, Top and Midslope Terrain Units 

 

The soils on these units are primarily on the sea-facing deep dune formations which are generally considered 

to be “young” soils since very little stratification and pedogenesis has occurred. They are marine deposits 

found at low altitude along the coast. In crest, top- and midslope positions, deep well-drained sands of the 

Hutton and Clovelly soil forms are dominant. These forms have an orthic A-horizon overlying deep well-drained 

red apedal (Hutton) and yellow-brown apedal (Clovelly) B-horizons. These soils are of the sandy variants 

(Coastal Sands parent material) and thus have relatively low clay content and tend to lose moisture rapidly 

through drainage and evaporation during dry periods. The majority of these soils occur on terrain that includes 

crests, steep and moderate slopes. These profiles have an effective rooting depth (ERD) that varies from 600 

mm to >1 000 mm and a topsoil clay content that ranges from 5 – 15 %. 
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o Footslope and Bottomland Terrain Units 

 

The footslopes and bottomland areas within the Msimbazi estate mostly consisted of the Katspruit soil form. 

These soils are comprised of an orthic topsoil and an underlying grey and mottled G horizon which is indicative 

of water logging for most of the year. The colour is due to reduction of iron and manganese oxides where 

oxygen is in short supply due to saturation. The ERD is limited to 200 – 300 mm below which the G horizon is 

saturated and seeping water, even during this very dry season. Clay content in the B horizon exceeded 40 %.  

Since the topsoil is less than 500 mm, these areas would be classified as wetland. 

 

There was also a sewage outlet from the neighboring Panorama Park residential area that contributes and 

flows through the site. This has contributed to a loss in water quality and should be noted prior to construction. 

 

6.1.4 Prevailing geology 
 

The Msimbazi site is underlain by the Ecca group Pietermaritzburg shale. Towards the upslope areas, the site 

is underlain by sand and Berea formation. This is a intergranular system with a relatively low groundwater yield. 

The average saturated hydraulic conductivity of the soils was 172 mm.h-1. This soil has a high conductivity due 

to the more porous sand layer. This indicates that the storage of water in the soil will be low and infiltration to 

the subsurface will be quick. Additionally, lateral flow would not be promoted until a confining layer is 

reached. 
 

The foundations of KwaZulu-Natal comprise two distinct geological units; the Kaapvaal Craton and the Natal 

Metamorphic Province. The area has evidence of high weathering, erosion and transport of sediment into 

shallow basins. The shales are easily weathered and often present slope stability problems. Overlying the shale 

is a thick sequence dominated by light grey sandstones, called the Vryheid Formation. These sandstones were 

deposited along ancient sandy shorelines behind which lay vast swamplands with numerous Glossopteris 

plants (UKZN Geology Department). The deltaic sandstones represent a facies of the Ecca sediments, in which 

one would expect to find high-yielding boreholes. Unfortunately, the permeability of these sandstones are 

also usually very low. 
 

Close to the site, the geology is dominated by Dwyka tillite. The Dwyka Group forms the lowermost and oldest 

deposit in the Karoo Supergroup basin. The group consists mainly of diamictite (tillite), which is generally 

massive with little jointing, but may be stratified in places. Subordinate rock types are conglomerate, 

sandstone, rhythmite and mudrock (both with and without dropstones). The Dwyka diamictite and shale have 

very low hydraulic conductivities [~ 10 -11 to 10 -12 m/s], and virtually no primary voids. The Dwyka Group 

constitutes a very low-yielding fractured aquifer, and water is confined within narrow discontinuities like 

jointing and fracturing. They therefore tend to form aquitards rather than aquifers. Since the Dwyka sediments 

were mainly deposited under marine conditions, the water in these aquifers tends to be saline. As Gondwana 

moved north towards the equator, thick clay and silt beds were laid down in a large sea that occupied the 

Karoo basin. These sediments now form shales of the Pietermaritzburg Formation (Ecca Group). The shales are 

easily weathered and often present slope stability problems. 
 

 
Figure 7 Change in geological formation from Swaziland towards the south (Kranskop) 
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 Kwazulu-Natal Coastal Foreland Hydrogeological Region 
 

Intergranular and fractured aquifers are formed meta-arenaceous and acid/intermediate intrusive rocks. 

Utilisation: The highest known groundwater usage (industrial use within the Durban metropolitan area) occurs 

in this region. Several irrigation boards also occur within the borders of this region although nothing is known 

about their level of groundwater use. 
 

For ease of reference the study area is spatially divided into two areas based on the underlying parent 

materials from which the soils are derived. The soils are described under two categories. Further distinction is 

made by grouping soil forms where there was a strong linkage to the topographical position in the landscape. 

The sub-soil configuration is as follows: 
 

 Berea Formation (present as limited unconsolidated aeolian (windblown) sandy to clayey deposits 

along the elevated northern and north-western slopes); 

 Pietermaritzburg Shale; and 

 Alluvium (which is formed as organic soils along the bottom of the valley terrain). 
 

Figure 8 provides shows the changes in geological formations within a 5 km area of the site. 
 

 
Figure 8 Geological formations (Pietermaritzburg Shale) identified within the site boundary 
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Figure 9 Geological formations and boreholes within 5 km of the study area 
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6.2 Potential Groundwater Yield 

 

In South Africa, there are upwards of 400 000 boreholes each yielding an average of 2 681 L.day-1 (0.75 L.s-1). 

Approximately one in three boreholes drilled are regarded as a failure (Mountain, 1968). However, the success 

rate has been improved with the introduction of more advance survey equipment. There is a correlation 

between areas of higher rainfall and areas that have higher yielding boreholes. Additionally, yield varies with 

geological formation. The following formations are known to produce high yields: 

 

 Dolomite formations; 

 Ventersdorp formation (basic lavas); 

 Quartzite and shale (alternate) – providing a reliable yield but limited due to cracks; and 

 Dolorite dikes (obtained on the upper side of the dike). 

 

Formations that are known to provide poor yields are as follows: 

 

 Granite sheets; 

 Dolorite sheets; 

 Shale (particularly shale that has been weathered at the surface resulting in an low infiltration clay 

surface); and 

 Dwyka tillite. 

 

The study area consists of a variable aquifer type. It is an intergranular aquifer with an estimated yield of 

between 0.5 to 3 L.s-1. 

 

The groundwater yield in the area would not be adequate to meet irrigation or mining requirements. 

However, a supplementary supply for basic potable needs could be achieved on-site. Data obtained from 

the groundwater archives are provided in Table 6. Based on the information obtained from the site and 

desktop assessment, the expected sustainable yield would be 0.65 ℓ.s-1. 

 
Table 6 Groundwater resources for the U70E aquifer 

Aquifer Yield 

(Mm3/a) 

Allocable 

(Mm3/a) 

Firm Yield 

(l/s/km2) 

Existing Use 

(l/s) 

GW Level 

(mbgl) 
Recharge (%) 

Baseflow/EWR 

(Mm3/a) 

Unknown Unknown 0.0011 0.5 20.6 10.5 31.46 

 

Based on the data extracted for each geosite (Tables 7 & 8), The following information was obtained: 

 The lithology is mostly deep Sand or Sand (0-2m))/Shale (up to 50 m) 

 Average water level (35 m) 

 Average yield (0.65 ℓ/s) for successful boreholes 

Although the investigation also includes investigating the impact of the development on groundwater 

resources, investigating the yield provides an insight into potential contamination issues and provides an 

indication to the developers/operators on their expected requirements for licencing and infrastructure. 

Figure 9 provides the site model showing the boreholes (blue) within 5 km of the site as well as the prevailing 

geology. Figure 10 shows the modelled water level below the ground surface, with blue indicating a shallow 

level and red/pink indicating a deeper level. This is not necessarily correlated to borehole yield (which is 

largely dependent on geology). The expected yield for the site is poor with yields ranging from 0.28 ℓ/s to 1 

ℓ/s. 

The data associated with each borehole has been provided in Tables 7 and 8. 
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Figure 10 Water table level within 5 km of the proposed Msimbazi Eco-Estate 
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Figure 11 Groundwater yield level within 5 km of the proposed Msimbazi Eco-Estate   
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Table 7 Recorded geosites and their yields within 5 km of the proposed estate 

Geosite Latitude Longitude Elevation (m) Farm Name Farm No. Drilling Date/Time Water Level (m) Yield (ℓ/s) Lithology 

Borehole -30.1687 30.78082 60 UMNINI GED UMZANZI UMBUMBULU 1788 2/8/1991 8:00 0.55 0.66 Overburden 

Borehole -30.1023 30.80832 100 UMLAZI PTN. EMASHIWASE 4676 12/6/1993 12:00 2 0.95 Clay 

Borehole -30.1389 30.78631 125 UMNINI 1788 12/15/1992 8:00 5 1.43 Tillite 

Borehole -30.1389 30.78637 120 IFUMI MISSION PTN. NSULWANE BANYANIA CLINIC 6532 9/12/1987 8:00 5 1.43 SOIL 

Borehole -30.1296 30.75971 275 IFUMI MISSION RESERVE - MFUME 5532 7/9/1993 8:00 5.27 0.55 Granite 

Borehole -30.0085 30.80821 270 AMANZIMTOTI MISSION  8318 10/23/1992 8:00 6 0.1001 Overburden 

Borehole -30.0013 30.77338 360 UMLAZI 4676 10/23/1992 8:00 6 0.1001 Overburden 

Borehole -30.1238 30.76491 225 IFUMI MISSION RESERVE 4691 6/23/1993 8:00 6 0.3001 Overburden 

Borehole -30.0003 30.80691 320 AMANZIMTOTI MISSION  8318 12/7/1992 8:00 7 0.14 Overburden 

Borehole -30.1309 30.76695 200 IFUMI MISSION 6532 1/18/1990 8:00 7 6.9001 NO SAMPLE 

Borehole -30.001 30.80504 310 AMANZIMTOTI MISSION  8318 10/28/1992 8:00 8 0.44 Overburden 

Borehole -30.0041 30.85321 80 AMANZIMTOTI MISSION  8318 10/22/1992 8:00 8 0.7001 Overburden 

Borehole -30.1023 30.80832 100 UMLAZI PTN. EMASHIWASE 4676 11/18/1993 8:00 8 0.95 Clay 

Borehole -30.1309 30.76694 200 IFUMI MISSION 5532 10/24/1988 8:00 9 0.28 Shale 

Borehole -30.0119 30.80771 310 AMANZIMTOTI MISSION  8318 11/26/1992 8:00 10 0.2001 Overburden 

Borehole -30.0073 30.80249 300 AMANZIMTOTI MISSION  8318 10/25/1988 8:00 10 0.8 Sandstone 

Borehole -30.0186 30.83161 110 AMANZIMTOTI MISSION  8318 11/25/1992 8:00 10 1.0001 Overburden 

Borehole -30.1021 30.79844 158 UMLAZI - NKWAZI CLINIC 4676 6/28/1993 8:00 11 0.9002 Granite 

Borehole -30.039 30.81751 170 X NR 4689 4689 11/4/1992 6:00 11.5 0.3001 Overburden 

Borehole -30.0498 30.84141 160 AMANZIMTOTI MISSION  8318 11/30/1992 8:00 12 0.1001 Overburden 

Borehole -30.0205 30.81738 210 AMANZIMTOTI MISSION 8318 11/16/1992 8:00 13 0.0002 Overburden 

Borehole -30.1023 30.79971 120 STATELAND PTN. NKWALI CLINIC 0 9/11/1987 8:00 13 0.68 SOIL 

Borehole -30.1559 30.79693 60 UMNINI GED UMZONSI UMBUMBULU 1788 10/19/1988 8:00 16 0.16 Granite 

Borehole -30.1095 30.81304 80 NO.14&16 PTN. LOVU LANDFILL SITE 2865 10/19/1999 8:00 22.7 0.34 SOIL 

Borehole -30.1812 30.78304 60 UMNINI GED UMZANSI UMBUMBULU 1788 10/20/1988 8:00 23 0.22 Tillite 

Borehole -30.0193 30.84401 90 AMANZIMTOTI MISSION  8318 11/5/1992 8:00 24 1.0001 Overburden 

Borehole -30.0301 30.81277 180 AMANZIMTOTI RESERVE 8318 2/12/1990 8:00 28.8 1.25 Overburden 

Borehole -30.1656 30.8136 30 UMNINI GED UMZANSI UMBUMBULU 1788 10/18/1988 8:00 30 0.2002 Shale 

Borehole -30.117 30.85109 20 ILLOVO BEACH 0 2/3/1994 8:00 30 1.11 Shale 

Borehole -30.0273 30.83231 140 AMANZIMTOTI MISSION  8318 11/21/1992 8:00 30 1.7001 Overburden 

Borehole -30.0161 30.85431 80 AMANZIMTOTI MISSION  8318 11/6/1992 0:45 31 1.3001 Overburden 

Borehole -30.0003 30.84387 150 AMANZIMTOTI MISSION  8318 12/4/1992 8:00 32 0.9001 Overburden 

Borehole -30.0239 30.79621 240 AMANZIMTOTI MISSION  8318 11/28/1992 8:00 33 0.28 Overburden 

Borehole -30.0085 30.82631 200 AMANZIMTOTI MISSION  8318 10/24/1992 14:30 36 2 Overburden 

Borehole -30.0003 30.83421 190 AMANZIMTOTI MISSION  8318 11/18/1992 8:00 40 0.24 Overburden 

Borehole -30.0263 30.78838 270 AMANZIMTOTI MISSION  8318 11/16/1992 8:00 54 0.4001 Overburden 

 

Table 8 Registered boreholes and their allocated volumes within 5 km of the proposed estate 

WMA Quat Reg No. WUN Sector Vol period Vol_m3_a Period No. Sgcode Lat Long Reg_WUN Start Date Source_1 Abstract Na. 

MVO U70D 21158676 1 INU 580 000 580 000 Yearly N0ET00000001694600003 -30.07802 30.8241 21158676/1 1935/01/01 Lovu River N/A 
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6.2.1 Groundwater Recharge 

 

The groundwater recharge, as modelled in Aquiworx, indicates that the groundwater recharge as a ratio of 

the rainfall, is approximately 10 % of the water balance (Figure 12). This means that on average, 10 % of rainfall 

contributes towards groundwater recharge. Most of the recharge is during peak rainfall months. This is 

moderate and suggests that most of the rainfall is evaporated, intercepted and/or partially contributes to 

streamflow. 

 

Compared to groundwater recharge, there is a lower soil water storage and lateral contribution to surface 

water. This indicates that if spills or contamination occured at the site, it could impact upon groundwater and 

surface water resources (wetlands and streams). However, given the setting of the site, this would be confined 

to a small area. 

 

The steady state water level (Figure 13) indicates that the water level is highly variable. The more recent 

borehole data show that the water level has started to drop in recent years. This is largely due to excess water 

usage in the catchment and long-term drought. 
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Figure 12 Monthly groundwater recharge (red) at the proposed Msimbazi Eco-Estate 
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Figure 13 Steady state water level at the proposed Msimbazi Eco-Estate 
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6.3 Potential Groundwater Impacts & Mitigation 

 

6.3.1 Potential Groundwater Quality Concerns 

 

The specialist recommendations need to address the following key questions: 

 

 Will downstream/gradient water users be affected by contamination of the watercourses or 

groundwater? 

 Will the proposed development result in a change in the groundwater quality? 

 Will the proposed development result in a change in the groundwater quantity? 

 What actions can be taken to ensure no impact on groundwater resources occurs? 

 

From a groundwater water quality perspective, the aquifer users will not be affected by the construction of 

the estate. This is based on the following findings/reasons: 

 

 The development is situated 700 m from the coastline and, as such, has no active aquifer users 

(although the receiving environment may still be subjected to sediments and contaminants if not 

managed properly); 

 Assuming there are spill contingency plans in place; 

 Any spills would be contained if any spills were to occur. 

 

From a groundwater water quality perspective, the aquifer users will not be affected by the operation of the 

estate. This is based on the following findings/reasons: 

 

 The development is situated 700 m from the coastline and, as such, has no active aquifer users 

(although the receiving environment may still be subjected to sediments and contaminants if not 

managed properly); 

 Assuming there are spill contingency plans in place; 

 Any spills would be contained if any spills were to occur. 

 

From a surface water quantity perspective, the downstream users (coastline households and the ocean 

environment) may be slightly affected by the construction of the estate. This is based on the following 

findings/reasons: 

 

 The development footprint is relatively large; 

 There will be removal of vegetation and topsoil; 

 There is an increase in impervious structures without associated storm water infrastructure. 

 

From a surface water quantity perspective, the downstream users (coastline households and the ocean 

environment) will not be affected by the operation of the estate. This is based on the following 

findings/reasons: 

 

 All water uses will be linked to municipal infrastructure; and 

 Storm water will be contained and attenuated in storm water structures. 

 

There are no boreholes down gradient of the existing site, as such, it is unnecessary for an observation 

borehole be installed to monitor the groundwater quality. Focus should rather be placed on ensuring the 

integrity of surface water resources. 
 

6.3.2 Potential Risks 

 

The risk of the following impacts on groundwater resources were assessed. This was based on the extent of 

the development, assumed spills/overflow from poor maintenance and the potential modelled groundwater 

recharge rate -  
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Table 9 Risk matrix assessment for the impacts identified for potential contamination leaks from the estate 

ENVIRONMENTAL 

PARAMETER 

ISSUE / IMPACT / 

ENVIRONMENTAL 

EFFECT/ NATURE 

ENVIRONMENTAL SIGNIFICANCE 

RECOMMENDED MITIGATION MEASURES 

ENVIRONMENTAL SIGNIFICANCE 

BEFORE MITIGATION AFTER MITIGATION 

E P R L D 

I 

/ 

M 

STATUS 

(+ OR -

) 

TOTA

L 
S E P R L D 

I 

/ 

M 

STATUS 

(+ OR -) 
TOTAL S 

Construction and Operation Phase 

Groundwater 

Water Quantity 

Change in 

impervious 

surface 

preventing 

infiltration and 

increasing storm 

flow 

1 3 2 2 2 4 - 40 Low 

o The development must recycle water on site where 

possible and reuse it for construction and cleaning 

but stay within catchment limits. 

o The development must follow suitable 

contamination measures to ensure no 

contamination occurs. 

o Storm water structures should promote infiltration to 

ensure the recharge of the groundwater aquifer. 

o The development uses municipal water so does not 

reduce downstream water quantity. 
 

1 3 2 2 2 3 - 30 Low 

Groundwater 

Water Quality 

General 

spills/Leaks 
3 4 4 3 5 4 - 76 Medium 

o Any maintenance vehicles will need to be checked for 

leakage before and after entering the site area. 

o Areas where fuels are either kept or transferred will 

need to be bunded so as to contain spillage. 

o Cement mixing sites will also need to be strategically 

positioned and bunded to prevent spillage. 

o Ablution facilities must be provided to prevent staff 

effluent entering wetlands/water resources. 

o Ablution facilities must be positioned at least 100metres 

away from the wetland areas and buffer zones. 

3 3 4 3 5 3 - 54 Low 

Cumulative 

Water Quality/ 

Hydrology 

Compounded 

impacts from 

surrounding 

development 

2 2 2 1 3 1 - 10 Low 

o The mitigation measures required relates to the 

development and implementation of an adequate 

storm water management plan/structures to be 

designed by an appropriate engineer. 

o Such structures can reduce the amount and rate of 

excess run-off generated by the proposed 

development entering wetlands and thereby prevent 

the onset of erosion downstream. 

 

2 1 2 1 2 1 - 8 Low 
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6.3.3 Proposed Mitigation 

 

Although there is a low risk of groundwater contamination, it is still important to apply mitigation measures to 

ensure that even slight risks are addressed. The following measured are proposed by the specialist for 

operation: 

 Regular maintenance linked to the estate must be carried out to ensure that accidental spills are 

avoided. 

 Absorbent materials such as “Drizit” must be readily available in the event of any accidental spills, and 

all contaminated material including soil must be disposed of at a registered waste disposal site.  

 In locations were cement is required to be used for the estate construction, cement must be mixed in 

lined containers to prevent sub-surface contamination. 

 Any remnant rubbish, spoil, machinery and contaminants need to be removed from the operation 

area. 

 In the event of excess waste being present, waste must be transported off-site by a waste removal 

company. 

 Regular maintenance and checks of the estate should be undertaken. 

 In the event of a spill/leak, a contingency plan should be implemented. 

 Clean and dirty water should be separated on site. 

 

7. CONCLUSION 
 

The overall objective of the study was to determine the impacts of the proposed development on 

groundwater resources. 

 

The results show that the geology of the site provides a low groundwater yield. The prevailing geology of the 

area is dominated by Pietermaritzburg Shale and Berea. Due to the long-term drought, the yields in this area 

may have reduced significantly. Infiltration rates are high. The site is known for reasonable quality groundwater 

although there are limited groundwater users in the area. pH ranges from 6.8 – 7.9 and Electrical Conductivity 

(EC) from 10 – 168 µS.cm-1.  
 

Given the setting of the development, the location and adherence to specialist recommendations, the site 

is of low risk of negative groundwater impacts during construction and operation. However, regular checks 

should be undertaken to ensure the risk during operation would be low. Appropriate preventative measured 

need to be taken to ensure that this low risk is still minimised. 
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ANNEXURE A  National groundwater quality monitoring programme 
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ANNEXURE B  Active groundwater level monitoring sites 
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ANNEXURE C  Groundwater reserve determination map 
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ANNEXURE D  Design Rainfall Estimation 

 

Design Rainfall in South Africa: Ver 3 (July 2012) 

  

User selection has the following criteria: 

Coordinates: Latitude: 30 degrees 7 minutes;  Longitude: 30 degreess 49 minutes 

Durations requested: 30 m, 2 h, 24 h, 1 d 

Return Periods requested: 2 yr, 5 yr, 10 yr, 20 yr, 50 yr, 100 yr, 200 yr 

Block Size requested: 0 minutes 

 

Data extracted from Daily Rainfall Estimate Database File 

The six closest stations are listed 

 

Station Name                SAWS      Distance  Record  Latitude Longitude  MAP Altitude Duration   Return Period (years) 

                            Number        (km) (Years)  (°)  (')  (°)  (') (mm)      (m)  (m/h/d)        2       2L       2U        5       5L       5U       10      10L      10U       20      

20L      20U       50      50L      50U      100     100L     100U      200     200L     200U 

  

ILLOVO MILL                 0211546_S      1.8      42   30    6   30   49  975       60      1 d     89.3     86.9     92.7    133.8    131.5    135.6    168.6    163.3    173.4    

206.5    192.9    218.6    263.3    234.0    287.0    312.4    266.4    350.9    367.5    300.0    427.3 

AMANZIMTOTI (MUN)           0211663_W     10.2      82   30    3   30   53  989       16      1 d     91.3     88.8     94.7    136.8    134.5    138.6    172.3    167.0    

177.3    211.1    197.2    223.4    269.1    239.2    293.3    319.3    272.3    358.7    375.6    306.7    436.8 

UMBOGINTWINI                0211661_A     13.0      39   30    1   30   53 1019      100      1 d     87.1     84.7     90.4    130.5    128.3    132.2    164.4    159.3    

169.1    201.4    188.2    213.1    256.8    228.2    279.8    304.6    259.8    342.2    358.4    292.6    416.7 

SCOTTBURGH (MUN)            0211437_W     19.4      74   30   17   30   45 1058       32      1 d     86.0     84.7     87.1    123.8    122.1    124.9    151.0    147.6    

153.8    178.9    172.5    184.5    217.8    205.8    229.2    249.1    231.0    267.1    282.4    257.3    308.6 

RENISHAW                    0211407_S     20.1      71   30   17   30   44 1021       60      1 d     80.9     79.7     81.9    116.4    114.9    117.5    142.0    138.8    144.7    

168.3    162.3    173.6    204.9    193.6    215.6    234.4    217.3    251.3    265.6    242.1    290.3 

LOUIS BOTHA - WK            0240808AW     21.7      40   29   58   30   57  986       16      1 d     80.9     78.7     83.9    121.2    119.1    122.8    152.7    147.9    

157.1    187.1    174.8    198.0    238.5    211.9    259.9    282.9    241.3    317.9    332.9    271.7    387.1 

  

Gridded values of all points within the specified block 

  Latitude Longitude  MAP Altitude Duration   Return Period (years) 

  (°)  (')  (°)  (') (mm)      (m)  (m/h/d)        2       2L       2U        5       5L       5U       10      10L      10U       20      20L      20U       50      50L      50U      100     

100L     100U      200     200L     200U 

 

   30    7   30   49 1005       79     30 m     26.8     23.6     30.4     40.1     35.7     44.4     50.5     44.4     56.8     61.9     52.4     71.6     78.9     63.6     94.1     

93.6     72.4    115.0    110.1     81.5    140.1 

                                        2 h     49.3     43.8     55.6     73.8     66.3     81.3     93.0     82.3    104.0    114.0     97.2    131.1    145.3    117.9    172.1    172.4    

134.2    210.5    202.8    151.2    256.4 

                                       24 h    103.5     86.7    122.4    155.1    131.3    179.0    195.4    163.0    229.0    239.4    192.6    288.6    305.2    233.6    378.9    

362.1    265.9    463.4    426.0    299.5    564.3 

                                        1 d     86.1     72.2    101.8    129.1    109.3    149.0    162.6    135.7    190.5    199.2    160.3    240.2    254.0    194.4    315.3    

301.3    221.3    385.6    354.5    249.2    469.6 


