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EXECUTIVE SUMMARY 

 

GCS Water and Environment (Pty) Ltd (GCS) was requested by JT Ross Properties (Pty) Ltd 

to undertake a Desktop Hydrogeological Assessment for the proposed Rohill Business Estate, 

as a specialist study for the Scoping and Environmental Impact Assessment (EIA) process. 

 

The proposed development will be zoned as General Business 2, and will include light 

industry and retail components, as well as the required infrastructure and access roads.  

 

The following scope of work was agreed upon by GCS (Pty) Ltd as outlined in the proposal 

for the study: 

• Groundwater desktop assessment: including geology, aquifers, groundwater yield, 

groundwater quality and potentially sensitive groundwater resources.   

• Undertake a database survey of all GRIP and Water Affairs Groundwater Database 

and develop a spatial GIS system to illustrate Status Quo. 

• Site visit and walk over assessment.   

• Identification of risk and management issues on a desktop and preliminary level.  

• Submission of a Final Report for inclusion in the EIA phase of the project.   

 

The findings of the study can be summarised as follows: 

• The proposed site is located on the remainder of Erf 3481 Durban North, on the 

corner of Chris Hani Road and old North Coast road in the suburb of Red Hill, within 

the eThekwini Metropolitan area.  

• The site occurs on moderate to steep sloping terrain, draining eastwards and 

westwards from a topographical high. 

• A perennial stream flows through the site from northeast to southwest and is also 

associated with wetland conditions and seepage points along the valley. 

• The area is mostly used for growing sugarcane and a portion of it is used for clay 

mining by Corobrik. 

• The geology in the area is mainly shales and sandstones of the Vryheid formation 

that are extensively intruded by Karoo dolerite dykes and sills. Covering these 

lithologies are Berea clayey sands on the high lying areas and colluvium material 

towards the lowest topographic areas.  

• Shallow groundwater levels occur in low topographic areas in the valleys and 

daylight along the valley as seepage points.  The baseflow component or shallow 

groundwater seepage plays a prominent role in surface water and wetland ecology 

at the site and certain areas can be classified as sensitive to external development. 
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• According to the geotechnical assessment completed, limited groundwater were 

intersected during the excavation of tests pits along the higher elevated areas and 

most pits were dry to a depth in the order of 3m below ground level. 

• No groundwater boreholes have been located on the site and therefore no water 

level measurements were taken from the site. 

• It is fair to assume that groundwater follows the topography and that groundwater 

levels are shallow along topographical low lying areas. 

 

Risk assessment 

Based on the available data on the design and development plan, the following zones will 

exist on the site after construction: 

• Light industry 

• Shop (Retail) 

• Open space 

• Access roads 

 

Only a preliminary risk assessment was conducted for this study which is based on generic 

assumptions. There are various ways to assess hydrogeological risk and the “Waste Aquifer 

Separation Principle” (WASP) (WRC Report No 485/1/94) and Water Pollution Control 

Options (WRC Report No 326/1/93), are some of the literature that can be utilized.   

 

It is anticipated that the following generic and potential sources of hydrogeological risk 

may occur: 

• Reduction in recharge to the underlying aquifers due to coverage of areas – this 

may have a negative impact on localized wetlands and reduction in baseflow to the 

streams. 

• Parking areas where oil and grease may leak from vehicles and be washed into 

nearby watercourses during rain events. 

• Any fuel storage areas located on site may pose a risk to the environment if 

leakages occur; general awareness of such a risk must be communicated to site 

owners and tenants, and best practice must be followed in order to prevent 

exposure to the natural environment.  The same must apply to any workshops 

where oils, grease and fuels are handled.  

• Sewage and domestic waste related loads on the environment.  Normal services 

inspection protocols must be in place. 

• Construction of houses, warehouses, offices, shopping areas, etc. may require some 

sort of groundwater drainage. Groundwater drains will especially be required in 
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shallow groundwater zones which are predominantly located in the low lying areas. 

Most of the wetland and sensitive areas are classified as “open areas” and limited 

development will occur in the zones. It is therefore anticipated that limited 

groundwater drains will be required and limited “de-watering” of potential 

sensitive areas will occur. 

• In turn, areas where shallow groundwater occurs may impact on building 

construction and could have severe consequences on structure stability. 

 

No major groundwater impacts are anticipated with the development in the area; however, 

precautionary guidelines must be followed to ensure less environmental impacts during and 

after construction. 

 

In summary 

The potential for impacts on the groundwater and related surface water bodies as a result 

of the proposed development of the Rohill Business Estate depends on the nature of the 

underlying aquifer as described above and the nature (frequency and volume) of potential 

impacts. The impact will be high in the event of major oil/fuel spills, for example in cases 

where spills are undetected for a long time and occur in areas with highly permeable 

underlying conditions. The impact will be low for relatively small spills/seepages of 

potential sources/ events (<20L) and for low permeability aquifer conditions, i.e. high clay 

content and un-fractured bedrock. Hence the potential for impacts on the regional aquifer 

are considered low and these can be lowered further to a low impact by installing adequate 

housekeeping, monitoring and wet stock management systems as recommended by the 

Environmental Management Programme (EMPr) and the Stormwater Management Plan 

(SWMP).  

 

Recommendations 

It is recommended that a commitment be made in the EIA and EMPr that: 

• The central watercourse running through the site be sampled on a quarterly basis at 

the down-stream area where it leave the site. 

• Although very limited groundwater information exists, we suggest that site 

preparation and construction activities must follow all geotechnical 

recommendations made in geotechnical reports and these should be sufficient to 

cover hydrogeological issues (i.e. unstable geology or shallow groundwater 

occurrences). 

• No data currently exists to supply the client with an idea of current groundwater 

quality or depths, as no boreholes exist.  We suggest that the owner of the site 

must have such information at hand (i.e. baseline water quality data) to overcome 
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future disputes or litigation if any issues occur.   

• No groundwater monitoring network is recommended for this planning phase, but if 

any water quality issues are experienced in the stream samples, it is recommended 

that a follow up hydrogeological assessment be conducted and that small diameter 

boreholes be constructed for ongoing groundwater monitoring purposes.  Such a 

monitoring programme must be confirmed with the local Department of Water and 

Sanitation. 
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2. DESKTOP ASSESSMENT 

2.1. Introduction 

 

GCS Water and Environment (Pty) Ltd (GCS) was requested by JT Ross Properties (Pty) Ltd 

to undertake a Desktop Hydrogeological Assessment for the proposed Rohill Business Estate, 

as a specialist study for the Scoping and Environmental Impact Assessment (EIA) process. 

 

JT Ross Properties (Pty) Ltd has appointed GCS as the Independent Environmental 

Assessment Practitioner (EAP) to undertake the EIA for the proposed Rohill Business Estate 

development. The proposed development will include light industry and retail components, 

associated infrastructure and access roads. 

 

2.2. Scope of Work 

 

The following scope of work was agreed upon by GCS as outlined in the proposal for the 

study: 

• Groundwater desktop assessment: including geology, aquifers, groundwater yield, 

groundwater quality and potentially sensitive groundwater resources.  Obtain 

reference material from previous GCS studies and from internet based databases.  

Apply all available site and project related studies that were completed; this may 

include geotechnical and wetland assessments. 

• Undertake a database survey of all GRIP and the Department of Water and 

Sanitation (DWS) Groundwater Database and develop a spatial GIS system to 

illustrate Status Quo. 

• Site visit and walk over assessment.  Mapping of all groundwater and surface water 

interaction and/or sensitive areas.  We will use a field TDS/pH probe to measure 

field parameters and will not allow for any laboratory analyses at this stage.  Any 

required laboratory analyses will be listed in the report as part of the 

recommendations. 

• Identification of risk and management issues on a desktop and preliminary level. 

This will be done based on analytical assumptions and source, pathway, receptor 

principles.   

• Final Report.  Final report will be based on the findings made during the above 

tasks.  It is anticipated that sufficient data will be obtained through the site walk-

over, hydro census and available DWS borehole data to support the DWS 

requirements.  All gaps and further studies will be listed in the report as part of the 

recommendations. 
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2.3. Site Description 

 

The study area is located within eThekwini municipality area, in Durban North. The site is 

surrounded by residential areas on the eastern side and industrial areas on the northern 

boundary, within the Red Hill suburb. North Coast Road, parallel to N2 highway, forms the 

north western boundary of the site and Chris Hani Road to the south of the site. A perennial 

stream traverses through the site from northeast to southwest and divides the site into an 

eastern portion which is mostly sugarcane farm land and a western portion which Corobrik 

utilises for mining of clay.  

 

Please refer to Figure 2-1 below, showing the location of the study area.  The intention is 

to develop level platform plots for construction of light industry and retail as shown in 

Figure 2-2. 
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Figure 2-1: Locality map showing the location of the project area
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Figure 2-2: Site platform layout.
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2.4. Physical Geography 

 

The following section supplies an overview of the geographical setting of the area and 

emphasis is placed on the geology and hydrogeology. 

 

2.4.1. Topography and surface drainage 

The topography within the site is generally rolling with moderate to steep raising slopes 

separated by a perennial stream traversing through the site. Steeper slopes occur on the 

southern portion of the site and more gentle slopes towards the northern portion. The 

highest point within the site is about 85 meters above mean sea level (mamsl) and the 

lowest point is about 40 mamsl. Two drainage lines occur on the western valley. 

 

2.4.2. Rainfall  

The study area is situated within the U20M quaternary catchment, as described on the 

Freshwater Ecosystems Assessment Report, 2014. The Mean Annual Precipitation (MAP) for 

U20M is 922.8mm and Potential Evapotranspiration (PET) is 1644.6mm (Schulze, 2007). 

 

2.4.3. Site geology 

Geology in the vicinity of the proposed site, as described in the geotechnical report 

prepared by Drennan Maud and Partners, 2014 for the Rohill Business Estate site, is 

characterized by quaternary sediments of the Berea formation. These sediments occur 

mostly on the high lying areas of the site. Berea red sands are generally fine grain with 28 

to 44 percent of clay. Underlying the Berea sediments are shales and sandstones of the 

Vryheid formation and some carbonaceous shales of the Pietermaritzburg formation. These 

rocks have been extensively intruded by Karoo dolerites. The dolerites are highly 

weathered on surface. Contacts between the host rock and the dolerite intrusion are 

generally strongly fractured and act as groundwater flow paths. Refer to Figure 2-3 for the 

geology map of the proposed site. 
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Figure 2-3: Geology map showing the geology of the proposed site.
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2.4.4. Site hydrogeology 

The groundwater associated with the proposed area is controlled by the geology of the 

area. Groundwater at the proposed site can be separated into the primary aquifer in the 

unconsolidated clayey sands of the Berea formation from the secondary aquifer in the 

underlying fractured rocks of the Vryheid and Pietermaritzburg formations. The rate of 

recharge to groundwater and the storage and discharge from the aquifers is hydrologically 

different for the two aquifer systems. In the primary aquifer the groundwater is stored in 

the pore spaces (matrix porosity) between the unconsolidated sand particles while it is 

mainly stored in fractures and fissures in the secondary aquifers with little storage in the 

pore spaces of the consolidated rock material.  Berea sediments consist of high clay content 

which may potentially reduce their permeabilities. Contacts between the host rock and the 

dolerite intrusions and faults are zones of high groundwater movement, and therefore, 

since the rocks in the proposed site have been extensively intruded by Karoo dolerite, 

groundwater can be expected near these intrusions.  

 

Generally, groundwater flows from high topographic areas to low topographic areas. In the 

site, groundwater is expected to flow towards the stream and towards the southern part of 

the area. Elevated groundwater levels are expected on the eastern and western valley and 

seepages have been noted during previous geotechnical studies by Geosure, 2002, on these 

valleys. In all 7 inspection pits dug by Drennan, Maud and Partners, only one inspection pit 

showed groundwater seepage in 1mbgl on the eastern portion of the site. This was 

interpreted as flow from perched groundwater level following a one or two day heavy rain 

falls. There were no groundwater users that were found from the GRIP data within the site. 

The shales of the Vryheid formation have the expected borehole yield ranging between      

>0 to 3l at drilling depths of > 20mbgl.  

 

3. GEOHYDROLOGICAL FIELD ASSESSMENT 

3.1. Site walkover assessment 

 

A site walkover assessment was conducted on the 10th of July 2014 by a GCS Hydrogeologist. 

The aims of the site visit were to: 

• Assess the topographical settings of the site and look the type of soil cover. 

• Map all the areas of groundwater and surface water interaction and risk areas. 

• Confirm the geology of the site as described during the desktop study. 

• Collect water samples from the stream and measure EC, TDS, pH and Temperature. 

• Look for groundwater users on the site in terms of springs and boreholes so as to 

confirm the GRIP data. 
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• Take pictures of the site as evidence. 

 

Findings of the site visit can be summarized as follows:  

• Surface water samples were collected form the stream running though the site and 

from the seepage points on low lying areas of the site. TDS, EC, pH, Salinity, 

resistivity and temperature were measured using a calibrated, potable field EC 

meter. Refer to Table 3-1 for field data and Figure 3-1 for the positions of the 

sampling points. No samples were sent to the laboratory for analysis at this stage. 

• The geology and topography of the site were confirmed as described in the 

geotechnical report. The site is dominantly characterized by fine grained laminated 

shales of the Vryheid formation. In some areas of the site, the shales are 

interbedded with fine to medium grain sandstones. The uppermost parts of the site 

are covered by Berea red sand and the lower parts are mostly dark clayey soils. 

• Groundwater seepages from low lying areas were observed and no groundwater 

users were found within the site as shown by the KZN GRIP data. 

• Photographs taken during the site visit are shown in Figure 3-2. These photographs 

are shown as evidence for some of the comments and points made in this report. 
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Table 3-1: Field data 

 

Site ID Latitude Longitude 
Elevation 

(mamsl) 
Site Description pH EC µS 

TDS 

(mg/L) 

Temp 

(˚C) 

Salinity 

(ppt) 

Resistivity 

(Ω) 
Comments 

SW1 29.75729 31.02253 40 Surface water point taken on the stream running through the site, 

downstream 

7.5 1860 960 13.5 0.67 736 Water is clear. No strong flow. 

SW2 29.7571 31.02351 39 Surface water point taken on the stream running through the site, 

upstream of SW1 

8.2 1830 920 13.3 0.82 606 Water is clear. No strong flow. 

SW3 29.75564 31.02968 71 Surface water point upstream of SW2 7.5 1080 530 21.5 0.47 1004 Water is clear. No strong flow. 

SW4 29.75552 31.03115 77 

Small wetland feeding the stream running through the site, upstream. 

7.7 1590 780 21.4 0.7 712 Water is clear. No strong flow. 

SP1 29.75674 31.02622 59 Seepage point on the western valley of the site 7.1 1740 870 16.4 0.78 636 Water is clear. No strong flow. 
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Figure 3-1: Monitoring map showing positions of sampling points within the site. 
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Photo description:  

This photo was taken from the north to south on 

the site to show the western valley on the site. 

Sugarcane farming on this side of the property has 

been abandoned.  
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Photo description: 

Shale exposed on the Corobrik quarry west of the 

site. There was no evidence of groundwater 

seepage on this quarry. 
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Photo Description: 

Berea Red sand mostly on the high lying areas in 

the site. Visible on the photo is active sugarcane 

faming. Sugarcane is situated mostly on the 

eastern side of the site.  
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Photo description: 

Water in the stream (SW2) flowing through the 

site. It can be seen in the photo that water in the 

stream is clear. 
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Photo Description: 

Seepage from the side of the slope on the western 

valley. 

 

Figure 3-2: Photo log.
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4. ASSESSMENT FINDINGS 

 

Based on the information gathered during a desktop study and field assessment, the 

following conclusions have been made: 

• The site is located within eThekwini municipality area, in the suburb of Red Hill, and 

is bounded on the northwest by old North Coast Road and on the south by Chris Hani 

road. 

• A perennial stream flows through the site from northeast to southwest and drains 

water from the wetland and seepage points along the valley. 

• The area is mostly used for growing sugarcane and a portion of it is used for clay 

mining by Corobrik. 

• The geology in the area is mainly shales and sandstones of the Vryheid formation 

that are extensively intruded by Karoo dolerite dyke and sills. Covering these 

lithologies are Berea clayey sands on the high lying areas and colluvium material 

towards the lowest topographic areas.  

• Indications of shallow groundwater levels were observed on low topographic 

terrains, and the geotechnical studies conducted noted seepages on the south 

eastern side of the stream in one of the inspection pits.  

 

5. CONCLUSIONS AND RECOMMENDATIONS 

 

The following general risk assessment is based on the available information gathered for the 

desktop phase and during the site walkover assessment. This can also be treated as the 

conclusions for this assessment.  The site plan provided by JT Ross Properties (Pty) Ltd has 

also been used. Based on the information, the site is proposed to be converted to a series of 

7 levelled platforms and the following areas developed: 

• Light industry 

• Shop (Retail) 

• Open space 

• Access roads 

 

There are various ways to assess hydrogeological risk and the “Waste Aquifer Separation 

Principle” (WASP) (WRC Report No 485/1/94) and Water Pollution Control Options (WRC 

Report No 326/1/93), are some of the literature that can be utilized.  Limited data in terms 

of hydrogeological parameters like aquifer conductivity, transmissivity and groundwater 

levels exist for the site.   

 

It is anticipated that the following generic and potential sources of hydrogeological risk may 

occur: 

• Reduction in recharge to the underlying aquifers due to coverage of areas – this may 
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have a negative impact on localized wetlands and reduction in baseflow to the 

streams. 

• Parking areas where oil and grease may leak from vehicles and be washed into 

nearby watercourses during rain events. 

• Any fuel storage areas located on site may pose a risk to the environment if leakages 

occur; general awareness of such a risk must be communicated to site owners and 

tenants, and best practice must be followed in order to prevent exposure to the 

natural environment.  The same must apply to any workshops where oils, grease and 

fuels are handled. However, it is assumed that these areas will be paved, concreted 

and isolated from soils and shallow groundwater. 

• Under normal circumstances, sewage lines from the proposed sites will not have any 

detrimental impact on the environment but again, it is important to take note that 

all environmental management plans must allow for awareness and best practice 

applications.  It is common knowledge that any sewage system, if overloaded and 

under stress, may leak and spill into the environment.  Also, if any onsite sewage 

treatment works are planned, these must be assessed.  

• Domestic waste is a potential pollution source, however it is anticipated that 

domestic waste will be transported away from site to an existing facility and will not 

have any impacts on site hydrogeology.   

• Construction of houses, warehouses, offices, shopping areas, etc. may require some 

sort of groundwater drainage. Groundwater drains will especially be required in 

shallow groundwater zones which are predominantly located in the low lying areas. 

Most of the wetland and sensitive areas are classified as “open areas” and limited 

development will occur in the zones. It is therefore anticipated that limited 

groundwater drains will be required and limited “de-watering” of potential sensitive 

areas will occur. 

• In turn, areas where shallow groundwater occurs may impact on building 

construction and could have severe consequences on structure stability. 

 

No major groundwater impacts are anticipated with the development in the area; however, 

precautionary guidelines must be followed to ensure less environmental impacts during and 

after construction. 

 

In summary: 

The potential for impacts on the groundwater and related surface water bodies as a result of 

the proposed development of the Rohill Business Estate depends on the nature of the 

underlying aquifer as described above and the nature (frequency and volume) of potential 

impacts. The impact will be high in the event of major oil/fuel spills, for example in cases 

where spills are undetected for a long time and occur in areas with highly permeable 

underlying conditions. The impact will be low for relatively small spills/seepages of 
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potential sources/ events (<20L) and for low permeability aquifer conditions, i.e. high clay 

content and un-fractured bedrock. Hence the potential for impacts on the regional aquifer 

are considered low and these can be lowered further to a low impact by installing adequate 

housekeeping, monitoring and wet stock management systems as recommended by the 

Environmental Management Programme (EMPr) and the Stormwater Management Plan 

(SWMP).  

 

It is recommended that a commitment be made in the EIA and EMPr that: 

• The central watercourse running through the site be sampled on a quarterly basis at 

the down-stream area where it leave the site. 

• Although very limited groundwater information exists, we suggest that site 

preparation and construction activities must follow all geotechnical 

recommendations made in geotechnical reports and these should be sufficient to 

cover hydrogeological issues (i.e. unstable geology or shallow groundwater 

occurrences). 

• No data currently exists to supply the client with an idea of current groundwater 

quality or depths, as no boreholes exist.  We suggest that, for future reference, the 

owner of the site must have such information at hand (i.e. baseline water quality 

data) to overcome future disputes or litigation if any issues occur.  For example, if 

there is an existing groundwater contamination plume under the site from a 

neighbouring factory or industrial site, the blame could fall on the owner of the 

proposed site if no historical and baseline records of groundwater quality and 

quantity exist.  It is not a legal requirement to drill any boreholes at site, however 

this study recommends that it be considered for the reasons supplied above. 

• No groundwater monitoring network is recommended for this planning phase, but if 

any water quality issues are experienced in the stream samples, it is recommended 

that a follow up hydrogeological assessment be conducted and that small diameter 

boreholes, located hydraulically up-gradient of the sites and pre-identified 

hydraulically down-gradient of the sites, be constructed. These can be used as a 

detection system for ongoing groundwater monitoring purposes.  Such a monitoring 

programme must be confirmed with the local Department of Water and Sanitation. 
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