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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 hydropedological assessment. 

2. Site assessment (transect sampling). 

3. 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 
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Figure 2 Locality map of proposed Msimbazi River Eco-Estate 
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1.2 Terms of reference 

 

NatureStamp has been appointed to conduct a soil assessment for Msimbazi River Eco-Estate. 

 

The terms of reference are as follows: 

 

i. A Hydropedology Assessment / Soil Assessment 

 

This will involve an on-site survey to determine: 

a. Soil characteristics: 

- Soil texture; 

- Soil depth; 

- Soil structure; 

- Moisture content; 

b. Soil management for the successful operation of the proposed wetland. 

c. Determine the required hydrodynamics of the site. 

d. Re-establishment of vegetation assemblage 

- Management of potential invasive plant invasions. 

- A selection of species to use. 

- Planting and management recommendations. 

 

1.3 Legal Framework 

 
Table 2 Legislation that may be relevant to the Msimbazi site 

National Water Act (No 36 of 1998), Section 21 

 

Section Description Proposed Activity 

c) impeding or diverting 

the flow 

Activities related to this section may influence the flow regime in a 

watercourse. Structures that impede or divert the flow can partially 

or fully extend into a river, re-directing the natural flow. 

Implementation & 

operation of roads 

and buildings within 

or near watercourse. 

i) altering the bed, 

banks, course or 

characteristics 

Changes that affect flood dynamics, such as developments 

occurring below flood lines altering downstream flood patterns 

alteration of the bed and banks is usually needed for operation 

and infrastructure development near or across a river.  

Implementation & 

operation of roads 

and buildings within 

or near watercourse. 

General Authorisations 

 

General Notice 1199 as 

published in the 

Government Gazette 

32805 of 2009 

Section 21(c) and (i) water use General Authorisation does not 

apply to 

 Any wetland or any water resource within a distance of 500 

meters upstream or downstream from the boundary of any 

wetland; and 

 Any estuary or any water resource within a distance of 500 

metres upstream from the salt mixing zone of any estuary. 

Implementation & 

operation of roads 

and buildings within or 

near watercourse. 

Section 28 of the National Environmental Management Act, Act No. 107 of 1998 (NEMA) 

 

Section 1. Places an obligation on all individuals to take due care of the 

environment and to ensure remedial action is instituted to minimize 

and mitigate environmental impact.  

Pre- implementation, 

during 

Implementation and 

operational phase 

2014 Environmental Impact Assessment Regulations 

 

Activity 12 of GNR 983 The development of- 

 

(i) canals exceeding 100 square metres in size; 

(ii) channels exceeding 100 square metres in size; 

(iii) bridges exceeding 100 square metres in size; 

(iv) dams, where the dam, including infrastructure and water 

surface area, exceeds 100 square metres in size; 

(v) weirs, where the weir, including infrastructure and water surface 

area, exceeds 100 square metres in size; 

(vi) bulk storm water outlet structures exceeding 100 square metres 

in size; 

Implementation & 

operation of roads 

and buildings within 

or near or near 

watercourse. 
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(vii) marinas exceeding 100 square metres in size; 

(viii) jetties exceeding 100 square metres in size; 

(ix) slipways exceeding 100 square metres in size; 

(x) buildings exceeding 100 square metres in size; 

(xi) boardwalks exceeding 100 square metres in size; or 

(xii) infrastructure or structures with a physical footprint of 100 

square metres or more; 

 

where such development occurs- 

(a) within a watercourse; 

(b) in front of a development setback; or 

(c) if no development setback exists, within 32 metres of a 

watercourse, measured from the edge of a watercourse; - 

 

excluding- 

(aa) the development of infrastructure or structures within existing 

ports or harbours that will not increase the development footprint 

of the port or harbour; 

(bb) where such development activities are related to the 

development of a port or harbour, in which case activity 26 in 

Listing Notice 2 of 2014 applies; 

(cc) activities listed in activity 14 in Listing Notice 2 of 2014 or 

activity 14 in Listing Notice 3 of 2014, in which case that activity 

applies; 

(dd) where such development occurs within an urban area; or 

(ee) where such development occurs within existing roads or road 

reserves. 

 

Activity 19 of GNR 983 The infilling or depositing of any material of more than 5 cubic 

metres into, or the dredging, excavation, removal or moving of soil, 

sand, shells, shell grit, pebbles or rock of more than 5 cubic metres 

from- 

 

(i) a watercourse; 

(ii) the seashore; or 

(iii) the littoral active zone, an estuary or a distance of 100 metres 

inland of the high-water mark of the sea or an estuary, whichever 

distance is the greater, but excluding where such infilling, 

depositing, dredging, excavation, removal or moving- 

(a) will occur behind a development setback; 

(b) is for maintenance purposes undertaken in accordance with a 

maintenance management plan; or 

(c) falls within the ambit of activity 21 in this Notice, in which case 

that activity applies. 

Implementation & 

operation of roads 

and buildings within 

or near watercourse. 

*Implementation refers to the clearing of vegetation and creation of access roads and buildings in this context 
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2. 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 

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 3 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 
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3. METHODOLOGY 
 

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

used as the point of departure. Subsequently, a site visit was undertaken on the 12th February 2021 to provide 

necessary in-field procedures including: soil sampling, the recording of dominant vegetation and 

topography/ terrain analysis, assessments of existing hydrological infrastructure and a brief topographical 

survey. The assessment of these systems considered the following databases where relevant: 

 
Table 4 Data type and source for the site 

Data Type Year Source/Reference 

Aerial Imagery 
2016 

2018 

Surveyor General 

Landsat 

1:50 000 Topographical 2011 Surveyor General 

5m Contour 2008 Surveyor General 

River Shapefile 2011 EKZNW 

Geology Shapefile 2011 National Groundwater Archive 

Land Cover 2014 EKZNW 

Water Registration 2013 WARMS - DWS 

*Data will be provided on request 

 

3.1 Background Data/Regional Context 
 

The ‘National Freshwater Ecosystem Priority Areas’ (NFEPA) project is a systematic biodiversity planning tool 

developed by the CSIR (2011) to identify freshwater areas considered the most important for biodiversity 

conservation. The key objectives of the NFEPA project are to ensure that all ecosystems and species are 

represented and that key ecological processes remain intact – achieving biodiversity targets within the 

smallest, most efficient area possible, with attention to connectivity over large areas (CSIR, 2011).  

 

3.2 Site Visit 
 

NatureStamp conducted a field survey on the 12th February 2021. The purpose of the survey was to validate 

desktop assumptions, gather detailed information of the soil characteristics (soil physical characteristics) at 

points distributed throughout the site (as located through a desktop assessment). 

 

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. 

 

3.3 Soil Assessment 

 

3.3.1 Sampling design 

 

The following approach was undertaken for this study: 

 

Exclusion Criteria 

 Settlements/infrastructure or areas that would not be possible to sample were digitized and excluded; 

 Further areas such as open wetlands and road surfaces were excluded using the aerial imagery. This 

formed part of the pre-processing validation. 

 

Inclusion Probability Raster 

 Layers such as geology, soils, land cover, elevation and slope (modelled from the Digital Elevation 

Model) were extracted for the site area. 

 A spatial weighting was determined for each layer (i.e. a greater probability of inclusion was given for 

higher slope areas or areas where there was variability in the geology). 

 An input inclusion probability raster was generated for the key layers. The attributes had to be 

reclassified into an integer and converted to float so that the probability could be represented as a 

fractional percent (as required by the model). 

 The model ‘spatially balanced points’ was used within ArcGIS 10.5 on the inclusion probability raster. 
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 A shapefile of spatially explicit sampling points were output from the model. 

 

Post Processing 

 The output shapefile was assessed for quality and realistic applications. 

 Any points in unrealistic places were moved or removed. 

 Any points too close to each other or on the same contour was moved. However, very little post 

processing changes were required due to the detail of the methods followed. 

 An interpolation technique was applied to the points to determine the spatial representation of the 

sample network. 

 

3.3.2 Terrain Units 

 

The terrain units were derived through a combination of the 2-meter contour lines and the site assessment. 

This allowed for the identification of drainage lines and each hillslope position. This further assisted the 

sampling design. Numerous auger points were selected and drilled with samples being taken from selected 

points. 

 

3.3.3 Effective Depth 

 

The effective depth is the profile depth of the soil (from surface to below) to which plant roots can penetrate 

to obtain water and nutrients. Certain layers (such as hard rock) would limit the roots and prevent them from 

growing further down the profile. This value can be useful to farmers or land managers to determine that type 

of crops that can be planted as well as the likeliness of erosion. 

 

3.3.4 Soil Structure & Texture 

 

A detailed texture and structure analyses were undertaken in the lab (Figure 4). This allowed for the soils 

condition to be understood. For each sample, coarse material (> 2 mm) was excluded. This was important as 

there were disturbances from the road throughout the site. The following sieve sizes were used to determine 

the soil texture: 

 

 Sand – 2.0 – 0.005 mm 

 Silt – 50 – 2 μm 

 Clay - < 2 μm 

 

 
Figure 4 Laboratory analysis of the soils 
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3.3.5 Soil Classification 

 

A Munsell soil colour chart was used to determine the hue, value and chroma of soil samples. This assisted in 

determining if signs of wetness were present, if the colour characteristics matched the short list of likely horizons 

and assisted in determining the angular structure as well as the level of mottling. For example, the chart was 

used to determine if the B-horizon was red or yellow-brown in colour or the difference between a paler E-

horizon and a neocutanic B-horizon near the wetland (Oakleaf). The South African Soil Classification system 

(Soil Classification Working Group, 1991) was used to determine the soil form/family. An example of the soil 

data collection sheet is provided in Annexure A. 

 

3.3.6 Soil Bulk Density & Porosity 

 

Soil bulk density and porosity were measured by taking a known volume core sample. The following 

calculations were used: 

 

Bulk density (g/cm3) = Dry soil weight (g) / Soil volume (cm3) 

 

Porosity = Volume (air) + Volume (water)/Total Volume 

 

 

4. 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. 
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5. RESULTS AND DISCUSSION 
 

5.1 Background Data/Regional Context 

 

5.1.1 NFEPA assessment 

 

In accordance with the NFEPA guidelines, the relevant reach of the small tributaries on-site (and its associated 

riparian areas) has not been classified as a FEPA, which indicates that this river system is not a national 

freshwater conservation priority.  

 

However, the site is within the catchment area of the Msimbazi river. The Msimbazi river is classified as a “not 

intact” NFEPA river. The site is 109 m from the primary river and the wetland area associated with this river has 

been classified as stuarine, which indicates that this river system is a national freshwater conservation priority. 

The layer codes for River FEPAs and associated sub-quaternary catchments, Fish Support Areas and 

associated sub-quaternary catchments and Upstream Management Areas. 

 

5.1.2 Vegetation 

 

The general classification is made at a very coarse scale, i.e. low resolution and falls within the KwaZulu-Natal 

Coastal Belt (CB3) vegetation type. This vegetation type has the following features – 

 

Distribution: 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. Altitude 

ranges from about 20–450 m. 

 

Indicative Plant Species: The KwaZulu-Natal Coastal Belt is characterised by highly dissected undulating 

plains, which previously may have been covered to a large extent with various types of subtropical coastal 

forest. Some primary grassland dominated by Themeda triandra still occurs in the hilly, high rainfall areas; 

however, anthropological activities in this belt have created secondary Aristida grasslands, thickets and 

patches of coastal thornveld. Three endemic plant species are recorded by Mucina and Rutherford for the 

KwaZulu-Natal Coastal Belt (CB3) vegetation type, and these include Vernonia africana (Extinct), Barleria 

natalensis (Barleria) (Extinct) and Kniphofia pauciflora (Dainty poker) (Critically Endangered and Declining). 

 

Conservation: Endangered. Target 25%.  Only a very small part statutorily conserved in Ngoye, Mbumbazi and 

Vernon Crookes Nature Reserves.  
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5.1.3 Prevailing Geology of the Study Area 

 

The Msimbazi site is underlain by the Ecca group Pietermaritzburg shale, Berea sands and Alluvium. This is a 

intergranular system with a relatively low groundwater yield. 

 

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. Both the Pongola Supergroup and the similar gold-rich Witwatersrand rocks were deposited in 

these early basins. The lower part of the Pongola Supergroup (Nsuze Group) is a succession of basalt, 

sandstone and minor limestone. North of the Tugela Fault, the Pongola Supergroup rocks are gently dipping 

and relatively unaltered. Overlying the Nsuze Group is a thick succession of sedimentary rocks called the 

Mozaan Group, which contains gold-bearing conglomerate. 
 

 
Figure 5 Change in geological formation from Swaziland towards the south (Kranskop) 

 

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

between 0.5 to 3 L.s-1. The identified group is (KwaZulu-Natal Groundwater Plan, 2008): 

 

 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 the following two categories: 

 

 Berea formation 

 Pietermaritzburg shale 

 Alluvium 

 

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: 
 

 Alluvium, which is formed as organic soils along the bottom of the valley terrain; 

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

along the elevated northern and north-western slopes, and; 

 Pietermaritzburg Formation, these shales on site are easily weathered and often present slope stability 

problems (Richards et al., 2014). Ecca shale is typically dark-coloured as they are carbon-rich due to 

the high vegetation content of the original sediments. Fine bedding or laminations may also be noted, 

and the shale tends to be easily crumbled (Richards et al., 2014). 
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5.2 Soil Assessment 

 

The soil assessment describes the key soil form and families identified throughout the site. These are divided 

into the following: 
 

 Crest, top and midslope terrain units; and 

 Footslope and bottomland terrain units. 

 

The subsequent sections further describe the detailed attributes of the identified soils. 

 
5.2.1  Crest, Top and Mid-slope Terrain Units 

 

The majority of the area surveyed has soils derived from the Berea formation. These are sandy soils which are 

red in colour. They can be prone to erosion due to higher silt fractions which can be hydrophobic when very 

dry combined with a low intake rate, leading to runoff rather than infiltration. 

 

In the upper sloped areas, the majority of the soils surveyed were of the Hutton (Hu) soil form, with the 

occasional, but more limited, area under Mispah (Ms). The areas with Ms soil forms were mostly under remnant 

bush or scarp areas. In most cases, slopes were steep to moderate and had some topsoil removed by 

historical farming practices.  

 

In the mid-slope positions, deep well-drained sands of the Hutton soil forms were present. These forms have 

an orthic A-horizon overlying deep well-drained red-brown apedal 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. 

 

5.2.2 Footslope and Bottomland Terrain Units 

 

The footslopes and bottomland areas of these farm portions were mostly occupied by 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 a 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. The Katspruit (Ka) soil forms are commonly 

found occupying the lowest areas of the terrain, including drainage lines and wetland areas. Sandy Alluvium 

was located towards the Msimbazi system. 

 

5.2.3  Effective Depth 

 

The soil throughout all of the survey sites were deep, except for the Mispah areas. Roots were observed to 

near the bottom depths of each soil sample taken indicating that the roots are not confined to certain soil 

layers in this area and can extract water and nutrients throughout most of the soil profile. 

 

The plant available water (amount of water available to plants between field capacity and wilting point) was 

variable. This was due to areas where there was limited topsoil with insufficient content. 
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5.2.4 Soil Structure & Texture 

 

There was little difference in the soil structure and texture around the proposed development footprint. Almost 

the entire proposed area had uniform sandy soils. The topsoils were macroscopically structureless due to high 

weathering and oxidation from draining of the soils. In the subsoil there was a slightly higher clay content 

observed (1-6 % clay). The dominant soils were identified as structureless hutton soils. These soils had a 

moderate orthic A-horizon. There was little distinction between the A- and the B-horizon. Underlying the A-

horizon was a deep sandy red apedal B-horizon. This horizon showed signs of oxidation from draining but no 

wetland indications. Towards the lowlying areas, Katspruit soils were identified, which was consistent with the 

wetland areas. On the steep slopes towards the south, rocky Mispah and open rock areas were identified. 

On the fringe areas, large amounts of transported materials and dumping was observed. 

 

The soils were non-luvic as the B-horizon had a similar clay content to the orthic A-horizon. The soil family was 

identified as Lillieburn (1100). The incremental measurements for the Msimbazi site are provided in Tables 5 to 

7. 

 

The soils were classified as fine sand (Figure 6). 

 

Table 5 Average soil texture at incremental depths for the wetland soils (Katspruit) 

Sieve 

Diameter 

(μm) 

Soil Mass per Depth Increment (g & %) 

0.3m 0.5m 0.75m >1m 

>2mm 0 0% 0.00 0% 0.00 0% 0.00 0% 

300 5.42 1% 0.00 0% 0.00 0% 0.00 0% 

180 113.82 21% 0.00 0% 0.00 0% 0.00 0% 

150 260.16 48% 28.20 6% 29.34 6% 35.07 7% 

106 162.6 30% 150.40 32% 156.48 32% 165.33 33% 

90 18.57 3.4% 169.20 36% 195.60 40% 215.43 43% 

53 2.41 0.4% 122.20 26% 107.58 22% 85.17 17% 

 
Table 6 Average soil texture at incremental depths for the Hutton soils (Crest) 

Sieve 

Diameter 

(μm) 

Soil Mass per Depth Increment (g & %) 

0.3m 0.5m 0.75m >1m 

>2mm 0 0% 0.00 0% 0.00 0% 0.00 0% 

300 0 0% 0.00 0% 0.00 0% 0.00 0% 

180 265.58 49% 192.70 41% 176.04 36% 170.34 34% 

150 157.18 29% 159.80 34% 210.27 43% 225.45 45% 

106 81.3 15% 65.80 14% 63.57 13% 65.13 13% 

90 32.52 6% 47.00 10% 34.23 7% 35.07 7% 

53 5.42 1% 4.70 1% 4.89 1% 5.01 1% 

 
Table 7 Average soil texture at incremental depths for the Mispah soils (Fall Face/Steep Areas) 

Sieve 

Diameter 

(μm) 

Soil Mass per Depth Increment (g & %) 

0.3m 0.5m 0.75m >1m 

>2mm 5.42 1% 470.00 100% 489.00 100% 501.00 100% 

300 16.26 3% 0.00 0% 0.00 0% 0.00 0% 

180 27.1 5% 0.00 0% 0.00 0% 0.00 0% 

150 32.52 6% 0.00 0% 0.00 0% 0.00 0% 

106 146.34 27% 0.00 0% 0.00 0% 0.00 0% 

90 243.9 45% 0.00 0% 0.00 0% 0.00 0% 

53 70.46 13% 0.00 0% 0.00 0% 0.00 0% 
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Figure 6 Soil texture classification according to particle size for the dominant Hutton soils 

 

In accordance with the National Home Builders' Registration Council (N.H.B.R.C.) "Home Building Manual" 

(Revision No: 1 -February 1999) Part 1 Section 2 Table 1, the soils were identified as Berea formation silty/clayey 

sands (C – C2). 

 

• Alluvial soils: C1-C2/S1-S2 

• Berea Formation silty to clayey sands: C - C2; 

• Berea Formation Sandy Clays: C - C 1 or H 

• Colluvial and residual clayey soils of the Vrvheid Formation (Pv): H1-H2 or C -C1. 

 

Foundation design should however be based on updated NHBRC soil classifications once housing platform 

earthworks are completed. Further, as a guide, founding solutions to geotechnical approval during 

construction to suit lightly loaded single storey masonry building designs in areas where Berea Formation 

deposits are encountered in foundation excavations, are outlined below as follows: 

 Lightly reinforced strip footings and mini stub piles; lightly reinforced and articulated masonry; and 

surface drainage precautions with effective surface drainage precautions; 

 Compaction of founding-subsoils/development of typically 1.5 x least foundation width; reinforced 

strip footings; lightly reinforced masonry and effective surface drainage precautions. 

 

Effective stormwater controls are essential to ensure that the quickly transported sands do not move leading 

to undercutting of structures. 

 

5.2.5 Soil Classification Profiles 

 
The soils within the proposed estate, as described in Section 5.2.1 to 5.2.4 were identified as structureless Hutton 

soils, Mispah soils and Katspruit soils around the watercourse areas. 

 

The most common soil form and family was identified as Hutton (1100). The incremental measurements for the 

site are provided in Table 8. The soils S-value (exchangeable Ca2+, Mg2+, Na+ and K') expressed per unit 

mass of clay indicated that the soils are dystrophic and described as highly leached (Lambrechts & MacVicar, 

2004).  

0-0.3m 0.3-0.5m 

0.5-0.75m 0.75->1m 
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Table 8 Soil form at family at incremental depths around the Msimbazi estate 

Form & 

Family 

Description of Soils Images 

Hutton 

1100 

(Lillieburn) 

Orthic A-horizon 

Depth 0 – 250 mm throughout the site. 

Hue 5 YR 

Value – 3 

Chroma – 3 

Colour –Dark Reddish Brown 

Gley - None 

Mottles - None 

A surface horizon that does not qualify as organic, 

humic, melanic or vertic topsoil. Has a uniform weak 

structure. 

 
 

 

Red Apedal B-horizon 

Depth 300 – 750 mm throughout 

Hue 5 YR 

Value – 4 

Chroma – 4 

Colour – Reddish Brown 

Gley - None 

Mottles - None 

Low Organic matter content 

Unspecified soil material 

Mispah 

Orthic A-horizon 

Depth 0 – 250 mm throughout 

Hue 7.5 YR 

Value – 5 

Chroma – 6 

Colour –Brown 

Gley - None 

Mottles - None 

A surface horizon that does not qualify as organic, 

humic, melanic or vertic topsoil. Has a uniform weak 

structure. 

 

Hard Rock 

 



 

Page | 19  

 

Katspruit 

Gleyed B-horizon 

Depth 250 mm – :>1m 

Hue Gley 2 

Value – 4 

Chroma – 1 

Colour – Dark Bluish Gray 

Mottles – Extensive on fringe 

High Organic matter content 

 

 

5.2.6  Soil Bulk Density & Porosity 

 

The soils bulk density for the dominant soils was between 1.51 and 1.55 g.cm-3. This is indicative of a more 

sandy soil. The porosity was between 0.421 and 0.435 which indicates a high porosity, again indicative of more 

sandy soils.  

 

 

Figure 7 Bulk density sample taken on-site 

 

Table 9 Average bulk density, porosity,  

Measurement Hutton Soils Mispah Soils Katspruit Soils 

Bulk density (g.cm-3) 1.53 N/A N/A 

Porosity (Fraction) 0.428 N/A N/A 

Wilting Point 0.159 N/A N/A 

Field Capacity 0.243 N/A N/A 

 

5.2.7  Hydraulic Conductivity & Percolation 

 

The average saturated hydraulic conductivity of the soils was 7.90 mm.h-1. This soil has a moderate 

conductivity whereas a soil with a higher clay content would be more impermeable. This indicates that the 

storage of water in the soil will be low and increased irrigation amounts may be needed. Some hydrophobicity 

was noted. 

 

 

 



 

pg. 20 
 

 

 

 
Figure 8 Hillsope positions showing the sampling locations in black 

  

Crest/Summit 

Alluvial Toeslope 

Footslope 

Fall Face 
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Figure 9 Soil form throughout the site 
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Figure 10 Soil average depth throughout the site 



 

pg. 23 
 

4. CONCLUSION 
 

The key findings from this assessment indicates that: 

 Soils are limited for intense cultivation. This was concluded through the following: 

o Poor soil fertility; 

o Poor soil structure; 

o Low soil water holding capacity due to high sand content; 

o Poor historical management; and 

o Limiting terrain for land management. 

 Development along any slopes steeper than 12° and any 1:100 year floodline is not recommended; 

 Access roads in areas exceeding 12° should have temporary silt traps during construction and 

appropriate storm water infrastructure for operation; 

 There was little to no erosion observed throughout the site. Although, due to the poor soils structure, if 

open areas are left, soil movement may occur; 

 The katspruit soils are consistent with the low lying wetland areas; 

 Flow dissipation points must not be concentrated towards these sensitive areas, rather spaced out to 

alleviate large volumes entering the wetland during peak events; 

 Only clean water should be directed towards the wetland system; 

 The neighbouring sewage system is of concern and discharges into the proposed property, at the top 

of the wetland; 

 Effective stormwater management will minimise maintenance of the slopes. 

 There is a high groundwater and lateral flow recharge at the site; 

 There may be a slight risk of erosion along the proposed access road; 

 The site is structurally suitable for infrastructure although there may be some movement in southern 

extent due to the presence of shale. 
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ANNEXURE A  Soil datasheet example (Cedara template) 

 

 


