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1. INTRODUCTION 
Terratest (Pty) Ltd (Terratest) has been appointed by Saphire West Investments to undertake an 

Environmental Assessment at the site of a proposed petrol filling station and truck stop on the Farm 

Thandesizwe 16691 in the uMshwathi Local Municipality.  The development of the facility may only be 

undertaken with authorisation having been obtained in terms of the National Environmental 

Management Act (Act 107 of 1998), the National Water Act, 1998 (Act No. 36 of 1998) and any other 

national and local statutes. 

 
Attention was given to both terrestrial and aquatic features observed in the area but cognisance was 

also taken of the uMgungundlovu District Municipality Environmental Management Framework and its 

linked Decision Support Tool. As part of the screening process, attention is being given to the possible 

presence of wetlands and watercourses so as to comply with Section 21 (c) & (i) activities in terms of 

the National Water Act, 1998 (Act 36 of 1998), as amended.  

 
The findings of the study have been that the area is already significantly degraded with the vegetation 

having been cleared in the past for agriculture and other development.  There are no wetlands in the 

vicinity but a two streams, which converge at a point not far from the development site, were subject to 

consideration, especially in relation to possible spillage or leakage of hydrocarbons in the form of fuels 

and oils.  It is concluded that any new impacts on terrestrial biodiversity will be very minor but that 

substantial measures will have to be taken to protect the streams.  If these are implemented then it is 

considered that the project has no fatal environmental flaws. 

 

2. TERMS OF REFERENCE 
It is understood that this Wetland Assessment will be submitted as a specialist study to accompany 

both an Environmental Impact Assessment in terms of the National Environmental Management Act 

(Act 107 of 1998) and its EIA Regulations of 2017 (as Amended), and a Water use Licence Application 

in accordance with the National Water Act (Act No. 36 of 1998). 

 

For the latter, the terms of reference for this assessment are based on the requirements of Annexure 6 

“Wetland Delineation Report” of the Regulations Regarding the Procedural Requirements for Water 

Use Licence Applications and Appeals of 24 March 2017. The Annexure includes the following: 

 Introduction 

 Terms of reference 

 Knowledge gaps 

 Study area 

 Expertise of the specialist 

 Aims and objectives 
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 Methodology 

o Wetland identification and mapping 

o Wetland delineation 

o Wetland functional assessment 

o Determining the ecological integrity of the wetlands 

o Determining the Present Ecological State of wetlands 

o Determining the Ecological Importance and Sensitivity of wetlands 

o Ecological classification and description 

 Results 

o Wetland delineation 

o Wetland unit identification 

o Wetland unit setting 

o Wetland soils 

o Description of wetland type 

o General functional description of wetland types 

o Wetland ecological functional assessment 

o The ecological health assessment of the opencast mining area 

o The PES assessment of the remaining wetland areas 

o The EIS assessment of the remaining wetland areas 

 

 Impact assessment discussions 

 Conclusions and recommendations 

 References 

 

The reports listed below contain the standardised and accepted methods that must be used for 

determining the various aspects of assessments during the WUA process related to wetlands: 

 Wetland and riparian habitat delineation document (DWS report on DWS website); 

 Wetland Buffer Guideline (SANBI WRC project and Report, on DWS website) 

 Wetland Offset (WRC report TT660116; on DWS website) 

 High Risk Wetland Atlas (WRC Report TT659116, on DWS website) 

 Wetland Rehabilitation in mining landscapes (WRC Report TT658116, on DWS website) 

 Risk Assessment Protocol and associated Matrix (DWS document on DWS Website) 

 
The above requirements were followed closely but the nature of the site resulted in certain components 

being found to be inapplicable. 

 

As appropriate, the above requirements have as an outcome to achieve the following: 

 A methodology of the site visit and the techniques used to assess the specific aspect of the 

site; 
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 Details of an assessment of the specific identified sensitivity of the site related to the proposed 

activity or activities and its associated structures and infrastructure, inclusive, if necessary, of 

site plan identifying site alternatives; 

 An identification of any areas that are to be avoided, including provision of buffers; 

 A description of any assumptions made and any uncertainties or gaps in knowledge; 

 A description of the findings and potential implications of such findings on the impact of the 

proposed activity; 

 Any mitigation measures for inclusion in the Environmental Management Programme Report 

(EMPr); 

 Any conditions for inclusion in the Environmental Authorisation; 

 Any monitoring requirements for inclusion in the EMPr or Environmental Authorisation; and 

 A reasoned opinion whether the activity should be authorised based on the findings of the study. 

3. KNOWLEDGE GAPS 
No direct Knowledge Gaps have been identified that may influence the outcome of this assessment. 

The following assumptions however, have been made in the completion of the study: 

 
 The development proposal used in this assessment is limited to the development layout as has 

been provided in Figure 4 of this report and without further expansion. 

 The assessment is based on a single site visit conducted on the 13th September 2019 

conducted by Mr J. Alletson and is based on the features and infrastructure seen during that 

visit. Thus, being at the end of winter, with only limited rains having fallen in recent months, the 

watercourses had either no flows or very small flows in their channels.  Likewise, most of the 

plants seen were senescent and undoubtedly some species were missed.  To fill some of these 

potential knowledge gaps, reference is made to other studies done in the immediate surrounds 

of the filling station site.  

 

4. LOCATION OF THE STUDY AREA AND DESCRIPTION OF THE PROJECT 
The site is located within the uMshwathi Local Municipality, KwaZulu-Natal. The geographical co-

ordinates of the four corners of the present study area are shown in Table 1 below.  See also Figure 1.  

Table 1:  Locations of the corners of the project site 

Corner Latitude Longitude 
1. (Northern) 29°30'37.70"S 30°25'51.29"E 
2  (Eastern) 29°30'41.28"S 30°25'55.53"E 
3.  (Southern) 29°30'43.67"S 30°25'53.39"E 
4.  (Western) 29°30'40.35"S 30°25'49.06"E 

 
The project consists of the development of fuel filling station and a truck stop on the farm Thandisizwe 

16691.  Access to the site will be from a small local service road leading off from the Pietermaritzburg 
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to Greytown road (Road R33). The project site is 1,5 ha in area.  At the time of writing the final design 

is incomplete but two possible layouts are shown in Figures 2 and 3.  
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Figure 1:  Locality of  the  Petrol Filling Station Project Area.  Source: 1:50,000 Sheet.  2930 CB Pietermaritzburg. 
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Figure 2:  Possible layout of the petrol filling station. 
 
 



    
 

Page 7 
 

 
 

Figure 3:  Possible layout of the petrol filling station. 
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5. EXPERTISE OF THE SPECIALIST 
The curricula vitae of the Project Manager, Mr M. van Rooyen, and the Wetland and Biodiversity 

Specialist, Mr J. Alletson, are attached in Appendices III and IV. Mr Alletson has a BSc degree in 

Biological Sciences from the University of Natal, Durban and a BSc Honours degree in Zoology from 

Rhodes University. He served as a freshwater ecologist and conservation planner for 21 years in the 

(then) Natal Parks Board and has a further 22 years’ experience as a consulting aquatic and terrestrial 

ecologist. During that time, he has undertaken numerous wetland and biodiversity assessments for 

clients ranging from private landowners to state-owned entities such as Transnet and SANRAL.   

6. METHODOLOGY TO BE USED 

6.1 Terrestrial Biodiversity  

The initial terrestrial biodiversity assessment  was conducted at a desktop level during which relevant 

conservation databases were interrogated.  These included the following: 

 Vegetation Mapping; 

 Provincial Conservation Plan; 

 Minset database; 

 KwaZulu-Natal Biodiversity Sector Plan; 

 Important Bird Areas; and 

 Google Earth Imagery 

 
The desktop survey was followed up by a site visit on 13 September 2019. 

 

6.2 Wetland Delineation and Risk Assessment  

The methodology that was to be followed in completing this study is in line with the requirements and 

specifications of the National Water Act, 1998 (Act No. 36 of 1998) and the Department of Water and 

Sanitation. However, since no wetland areas were found in the project area, not all of it was used. 

6.2.1 Wetland Search 
The initial wetland identification process was conducted at a desktop level during which available GIS 

databases were interrogated to determine the presence of any wetland areas that have been identified 

in the past. The key databases that were interrogated were the National Freshwater Ecosystem Priority 

Area (NFEPA) as managed and updated by the South African National Biodiversity Institute (SANBI) 

and the Ezemvelo KZN Wildlife Wetland Database. In order to comply with Section 39 of the National 

Water Act, 1998 (Act No. 36 of 1998) the study area for the wetland search included a buffer strip of 

500 m in width around the project site.  See Figure 4. 
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In addition to the database interrogation, the most recent Google Earth and Zoom Earth Imagery of the 

site was considered to see if any wetland areas or other relevant unmapped features within the site are 

visible. 

 

  
Figure 4:  500 m wide study area around the filling station site and Surveyor General mapped 

watercourses. 
 
Following the desktop assessment of the site, a search was made for unmapped wetlands during the 

site visit 13th September 2019.  

 

6.2.2 Wetland Delineation 

The delineation of the wetland areas was to be conducted in accordance with the Department of Water 

and Forestry document (DWAF, 2005). 

This field guide makes use of several specific indicators which can indicate the presence and the 

boundaries of wetlands.  The presence of the following indicators was used during the identification and 

delineation of the site: 

 

500 m Radius 
Study Area 

Filling 
Station Site  

Road 
R33  
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 Terrain Unit Indicator – Identification of the part of the landscape where wetlands are more 

likely to occur; 

 Soil Form Indicator – Identification of the soil types which are associated with prolonged and 

frequent saturation; 

 Soil Wetness Indicator – Identification of the morphological signatures that develop in soil 

profiles as a result of prolonged and frequent saturation. See Figure 5. and 

 Vegetation Indicator – Identification of the hydrophilic vegetation associated with frequently 

saturated soil. 

 
In addition to the above wetland-linked features, note was also made of features which are NOT 

associated with wetlands. These include the presence of active termite colonies  and of certain grass 

and forb species.  

 

 

Figure 5: Cross section through a wetland, indicating the interaction between the soil wetness and 
vegetation 

 
Following the identification of any wetland areas on the site, they were then to be  classified into specific 

hydrogeomorphic (HGM) units as shown in Table 2. 

6.2.3 Wetland Functional Assessment  

Once wetland areas had been identified and their boundaries determined, the task of assessing the 

ecosystem services these wetland areas provide to the hydraulic system that it contributes to, as well 

as the immediate natural and social environment was to be undertaken. An understanding of this 

functionality of the wetland contributes directly to the level importance that is attributed to the specific 

wetland.  This assessment is done by using a wetland modelling tool that forms part of the WET-

Management Series (issued by the Water Research Commission), WET-EcoServices (Kotze et al. 

2008). 

 
The WET-EcoServices tool makes provision for the rapid assessment of the ecosystem services 

provided by a wetland and is designed for inland palustrine wetlands, i.e. marshes, floodplains, vleis 
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and seeps.  The process of applying the tool is based on the characterisation of hydrogeomorphic 

wetland types based on desktop and field assessment and observations of identified and delineated 

wetland areas. 

This model furthermore, considers the biophysical and social conditions around a wetland and converts 

these considerations into a fixed score for a series of defined ecosystem services that the wetland 

delivers.  The services include the following: 

 

 Flood Attenuation  Streamflow regulation 

 Sediment trapping  Phosphate assimilation 

 Nitrate Assimilation  Toxicant Assimilation 

 Erosion control  Carbon storage (sequestration) 

 Maintenance of biodiversity   Provision of water for human use 

 Provision of harvestable resources  Provision of cultivated food 

 Maintenance of biodiversity   Provision of water for human use 

 Provision of harvestable resources  Provision of cultivated food 

 Cultural significance  Tourism and recreation 

 Education and research 
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Table 
2:  

Wetland hydrogeomorphic (HGM) types typically supporting inland wetlands in South Africa  

 
The maximum score for any service is a value of 4 and the rating of the probable extent of the service 

is shown in Table 3 below. 

Table 3:  Ecoservices rating of the probable extent to which a benefit is being supplied 

 

Score Rating of likely extent to which a 
benefit is being supplied 

< 0.5 Low 

0.6 - 1.2 Moderately Low 

1.3 - 2.0 Intermediate 

2.1 - 3.0 Moderately High 

> 3.0 High 
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6.2.4 Determination of the Present Ecological State of the Wetlands 

The determination of the present ecological state (PES) of wetlands is done by using a tool from the 

WET-Management Series (issued by the Water Research Commission), the WET-Health (Macfarlane 

et al. 2008). 

This tool is designed to assess the health or integrity of a wetland.  Wetland health is defined as a 

measure of the deviation of wetland structure and function form the wetland’s natural reference 

condition. The tool therefore attempts to assess the hydrological, geomorphological and vegetation 

impacts that has been imparted on the wetland at the time of assessment.   

The overall approach is to quantify the impacts of human activity or clearly visible impacts on wetland 

health, and then to convert the impact scores to a PES score. This takes the form of assessing the 

spatial extent of impact of individual activities/occurrences and then separately assessing the intensity 

of impact of each activity in the affected area. The extent and intensity are then combined to determine 

an overall magnitude of impact. The impact scores and Present State categories are provided in Tables 

4 and 5 below. 

Table 4:  The magnitude of impacts on wetland functionality (Macfarlane et al, 2008) 

Impact 
Category Description Score 

None No Discernible modification or the modification is such that it has no 
impacts on the wetland integrity 0 to 0.9 

Small Although identifiable, the impact of this modification on the wetland 
integrity is small. 1.0 to 1.9 

Moderate The impact of this modification on the wetland integrity is clearly 
identifiable, but limited. 2.0 to 3.9 

Large The modification has a clearly detrimental impact on the wetland integrity. 
Approximately 50% of wetland integrity has been lost. 4.0 to 5.9 

Serious The modification has a highly detrimental effect on the wetland integrity. 
More than 50% of the wetland integrity has been lost. 6.0 to 7.9 

Critical 
The modification is so great that the ecosystem process of the wetland 
integrity is almost totally destroyed, and 80% or more of the integrity has 
been lost. 

8.0 to 10 
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Table 5:  Definitions of the PES categories (Macfarlane et al, 2008) 

Impact 
Category Description 

Impact 
Score 
Range 

Present 
State 

Category 

None Unmodified, natural 0 to 0.9 A 

Small 
Largely Natural with few modifications. A slight change in 
ecosystem processes is discernible and a small loss of natural 
habitats and biota may have taken place. 

1.0 to 1.9 B 

Moderate 
Moderately Modified. A moderate change in ecosystem 
processes and loss of natural habitats has taken place, but the 
natural habitat remains predominantly intact. 

2.0 to 3.9 C 

Large Largely Modified. A large change in ecosystem processes 
and loss of natural habitat and biota has occurred. 4.0 to 5.9 D 

Serious 
Seriously Modified. The change in ecosystem processes and 
loss of natural habitat and biota is great, but some remaining 
natural habitat features are still recognizable. 

6.0 to 7.9 E 

Critical 
Critical Modification. The modifications have reached a 
critical level and the ecosystem processes have been modified 
completely with an almost complete loss of natural habitat and 
biota. 

8.0 to 10 F 

 
The level of impacts on these three parameters is a direct indication of the PES of the wetland as well 

as the functioning of the wetland. A wetland area that has undergone severe impacts on its hydrology, 

geomorphology or vegetation or a combination of all three will reflect a low present ecological state 

while the converse is applies to pristine wetlands.  Since hydrology, geomorphology and vegetation are 

interlinked in the model, their scores are aggregated, with some weighting, to obtain the overall PES 

health score using the formula:   
 

Health = ((Hydrology value) x3 + (Geomorphology value) x2 + (Vegetation value) x2)) ÷ 7 
 

6.2.5 Determining the Ecological Integrity of the Wetlands 
The Ecological Integrity (EI) of a wetland was to be determined by a combining the findings of the WET-

EcoServices and WET-Health tool as both these tools provide considerations in this regard. For 

instance, a wetland that makes very little ecosystem services contribution to the hydraulic system that 

it is linked to and has a low PES score will consequently have a low ecological integrity. The converse 

is also therefore true for wetlands making a large ecological contribution to the hydraulic system it is 

linked to as well as a high PES score. 

 

6.2.6 Determining the Ecological Importance and Sensitivity of Wetlands 
The outcome of the implementation of the WET-EcoServices tool is key in the determination of the 

Ecological Importance and Sensitivity (EIS) of wetlands as the results is a direct indication of the 

contribution that the wetland is making to the hydraulic system with which it is linked. This contribution 
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is linked to the sensitivity of the wetland to any possible change and how this will impact on the hydraulic 

system to which it is linked. 

 

6.2.7 Ecological Classification and Description 
The ecological classification and description were to be a direct result of the implementation of the 

methodology and tools described above as the results of these determinations contribute to the 

understanding of the ecology of the wetland. The description of the wetland would therefore make 

provision for a description of the physical attributes of the wetland (location, size, etc.), the ecosystem 

services that the wetland provides, the current ecological state of the wetland and the importance of the 

wetland as well as its sensitivity. 

 

6.3 Consideration of Developmental Constraints in relation to the uMgungundlovu 
District Municipality Environmental Management Framework 

 
The Decision Support Tool linked to the uMgungundlovu District Municipality Environmental 

Management Framework (EMF) was used to determine possible development constraints in the project 

area.  Most important in the context of this study were the following constraint categories: 

 Biodiversity; 

 Flooding Risk; 

 Water Quality; and 

 Wetlands 

 
The sensitivity maps for each of the above were examined and the levels of risk for each were 

considered. 

 

 
7. STUDY FINDINGS 
The study findings were as follows: 

 

7.1 Desktop Study 

The Google Earth images show that the study area, and its surrounds are already transformed. The 

findings of the various desktop studies are as follows: 

 Natural vegetation.   The natural vegetation in the area is KwaZulu-Natal Hinterland Thornveld 

SVs 3 (Mucina and Rutherford, 2006). This vegetation type is described as:  “Vegetation is 

open Thornveld dominated by Acacia species on undulating plains found on upper margins of 

river valleys.”  The type is regarded as being “Vulnerable” since none is formally conserved and 

as extensive losses have taken place as a result of agricultural and urban development. 
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 .Provincial Conservation Plan.  The project site is not mapped as being in any Critical 

Biodiversity Areas including CBA 1 (Irreplaceable Version) 

 Minset database; 

 KwaZulu-Natal Biodiversity Sector Plan. The project site is not mapped as being in any of the 

following areas: 

 Ecological Support Area – Species Specific 

 Ecological Support Area – Corridor 

 Landscape Corridor 

 Important Bird Areas.  The nearest Imports Bird and Biodiversity Areas is Site SA071. This is 

one of several Mistbelt Forest Sites in the region.  It is located approximately 15 km from the 

project site and so is unlikely to be affected. 

 National List of Threatened ecosystems.  The project site is not mapped as being in a 

threatened ecosystem type.  

 Nature Reserves and Stewardship Sites.  The project site is just within the 5 km buffer of the 

Albert Falls Nature Reserve.  Thus the reserve is not likely to be affected by the project. 

 Google Earth Imagery.   The Google Earth imagery for the area shows that the vegetation in 

the area has been cleared.   There were crop lands in the area in 2006 but they were abandoned 

and the vegetation recovered to some extent.  However, in  about September 2017 the area 

was cleared again for development purposes which are unknown but are not associated with 

the present project.  The imagery suggests that there has been little recovery of the herbaceous 

and wood plants but that the area does have a grass cover. 

 Wetlands.  No wetlands of any sort are indicated within 500 m of the project site by the KZN 

and NFEPA databases.  Considering the vegetation type and the topography, this finding was 

not unexpected. 

 Streams and watercourses. Although no streams and watercourses were noted at the site, 

there are several within the expanded study area. See Figure 4. 

7.2 Field Assessment  

Conditions on the day of the field assessment were clear and so were suitable for the survey.   

The project site consists of generally flat or gently sloping ground with high hills all around it on three 

sides.  The elevation ranges from about 720 m above sea level at the site to about 850 m above sea 

level on the crests of the hills.  Past landuse in the immediate area includes agriculture and traces of 

the old contour lines are still visible in places.  Located about 200 m to the south are a number of 

buildings which are related to a brickworks and its mine.  The only building on the project site is a 

derelict shed which has lost much of the roof and walls.  Its origin is obscure but it  may have been 

constructed as a storage shed by the operator of the brickworks.  
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Plate 1:  View of the northern side of the site.  Note the derelict shed and the poor vegetation cover.  

The road leads to the Thandesizwe brickworks. 

 
 

 

Plate 2:  View of the central part of the site showing the poor vegetation cover.  Note the derelict 
shed. Road R33 is visible in the background. 
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Plate 3:  Aerial view of the western part of the site showing the sparse state of the vegetation. 

 

 

 
Plate 4:  View of the stream channel near the development site.  Almost all the visible plants are alien 

weeds such as Syringa, Mulberry, and Black wattle. 
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In order to consider the biodiversity in the wider area that might be affected, sections of Roads R33 and 

D173 were driven.  Apart from an old and disused borrow pit situated near the north western tip of the 

project site, the vegetation is largely intact although, at the end of winter, the understorey was generally 

sparse. 

 

 
Plate 5:  View of the borrow pit alongside Road D173. 

 Terrestrial Vegetation.  The conditions indicated by the desktop study were confirmed.  The 

vegetation in the area was found to be very degraded and no species of conservation were 

found.  A sparse grass cover is present and appears to be dominated by Cynodon dactylon and 

an Eragrostis species.  Since both of these are used for ground cover purposes, it is surmised 

that they were planted as seed after the natural vegetation was stripped. A few Acacia saplings 

were noted but no mature trees remain. 

Alien plants were very abundant in a strip along the streams.  Dominant species included 

Mulberry, Syringa, Black Wattle, Lantana, and Bugweed.   

The vegetation on the hills around the site is in fair to good condition. Tall grasses (Hyparrhenia 

hirta) and Digitaria eriantha are interspersed by small bushes and trees with Acacia sieberiana, 

and Zizyphus mucronata being dominant. Gymnosporia buxifolia and a number of Searsia  and 

Aloe species are also common.  However, there are also extensive stands of alien weeds with 

Lantana being particularly prevalent in places.   

 Wetlands.  No wetlands were found either on the site or within the 500 m wide buffer around 

the site. 

 Streams and watercourses. To the east of the site is a small stream which flows northwards 

toward the Mgeni River which it joins a short distance downstream of Albert Falls Dam. No 

name for it can be found on any map. This stream has been canalised as far as the Road R33 

crossing at some time in the past.  The reason for doing so is now unknown but the channel 

has become deeply incised. A further small watercourse flows past the north-western side of 

the site but is on the opposite side of Road R33.  At the time of the site visit, the flow in these 

two streams was very small and even below their confluence the wetted channel was less than 

a metre wide at the time of the site visit.  As a result it was not feasible to undertake aquatic 

surveys such as SASS or a fish survey.  Assessment of the condition of the stream therefore 
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had to be done on the basis of professional experience and opinion.  In order to do this 

consideration was given to the following parameters: 

 The condition of the catchment upstream of the site.  The upper parts of the catchment 

are totally or partially modified from the natural state.  In places the first order tributaries 

are in urban areas including Copesville.  The area lacks effective municipal services 

and so the watercourses in that area are likely to be contaminated by a variety of solid 

and liquid wastes.  

Elsewhere, the headwater areas are cultivated for sugar cane production.  This makes 

soil erosion probable and it was noted that there is sediment in the stream channel.  

Some of the sediment is probably derived from the vicinity of the brickworks where 

infilling for construction platforms has taken place very close to the channel.   

Nearer to the study site, there are considerable areas of semi-natural vegetation in the 

vicinity of the channels. These sections probably allow the stream to recover somewhat 

from upstream impacts, but some grazing of livestock takes place and the banks are 

trampled and crumbling as a result. 

 

 The observations made on the channel at the site.  In the vicinity of the study site, the 

stream has been canalised at some time in the past.  It is not known when this 

happened or why it was done.  It will have had an impact on the aquatic biodiversity 

since habitat diversity will have been reduced.  Much of the vegetation on the banks 

consists of alien weed species.  Solid waste and litter are present in the channel and 

some diversion of flows has happened although this matter is being rectified.   

 The landuses and activities downstream of the site.   The area downstream of the site 

is dominated by agricultural activities but with an emphasis on livestock grazing and 

with relatively little tillage taking place.  A large cattle feedlot which is located about six 

kilometres downstream of the site has caused eutrophication of the stream in the past 

but the problem has been addressed in recent times.   

As indicated, the stream is of importance since it flows into the uMngeni River. 

 

 Terrestrial fauna. No focussed effort was made to assess the fauna of the area.  Birdlife is 

abundant and many birds, typical of the vegetation type, were seen.  All the species were 

common and widespread. At a site near the abandoned borrow pit a local resident with a pack 

of dogs was seen.  It is therefore apparent that hunting is taking place and so the larger wildlife 

species are likely to have been reduced. 

8. ASSESSMENT OF  ENVIRONMENTAL SENSITIVITY AND OF DEVELOPMENT 
CONSTRAINTS  

The possible environmental sensitivity and development constraints, as derived from the District 

Municipality Environmental Management Framework, are assessed below.  
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 Biodiversity. The project site lies within an area that is designated as being of Low Biodiversity 

Sensitivity.  Due to the degradation of the area and the poor state of the vegetation which was 

noted in the field, this classification would appear to be correct. However, there are areas of 

High to Very High Sensitivity indicated on the nearby hills. Some of these areas have been 

assessed in relation to developments linked to the nearby Dai Fund Trading Brick Works.  The 

vegetation was found to be variable in terms of its condition since alien weeds such as Lantana 

have developed dense and extensive thickets in places. Overgrazing and over-frequent veld 

burning have damaged the grass sward and there is a predominance of increaser species such 

as Aristida junciformis. 

 Flooding Risk.  The Flooding Sensitivity map indicated that the extreme northern tip of the site 

might be at risk of flooding.  However, it is suspecting that it is mapping error that includes the 

site.  Despite this, if the project is to proceed, it is recommended that a detailed flood line 

determination be undertaken. 

 Water Production.  The entire area around the project site is designated as high sensitivity in 

regard to water production.  This is linked to the importance of all water resources in the greater 

uMngeni Catchment Area since they supply the greater Pietermaritzburg-Durban complex.  It 

is therefore important to consider any possible impacts from the development of the water 

resources of the area. 

 Water Quality.   The entire area around the project site is designated as high sensitivity in 

regard to water quality.  This is linked to the importance of all water resources in the greater 

uMngeni Catchment Area since they supply the greater Pietermaritzburg-Durban complex.  It 

will therefore be important to consider any possible impacts from the development of the water 

resources of the area. 

 Wetlands.  The wetland sensitivity map shows the entire project site as being of very high 

sensitivity in relation to wetlands and also indicates the two watercourses.  While the 

watercourses do exist, although very small, the designation of the area as wetland is incorrect.  

The oldest available Google Earth images (2006) indicate roads and tracks through the area 

and so it may be assumed that wetlands were not present even at that time. 

9. ASSESSMENT OF  ENVIRONMENTAL IMPACTS  
The findings of the study undertaken on the wetlands, watercourses, and biodiversity indicate that the 

project will be undertaken in an area which is already significantly transformed from the natural state. 

The changes originate from a number of sources but most important is the extent to which the natural 

vegetation in the area has been displaced by various human activities including agricultural and 

industrial developments. Alien and invasive weed species now dominate the vegetation.  It is fortunate 

that, within the 500m study area, the portions of relatively undisturbed land are all on the slopes above 

the project site and so will remain largely unaffected by the proposed development. 

In considering the possible impacts on the environment, and the possible need for any mitigatory 

measures, attention was given to the Mitigation Hierarchy as shown in Figure 6. 
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Figure 6: Mitigation Hierarchy diagram. Source: Ezemvelo KZN Wildlife. Norms and Standards for 

Biodiversity Offsets. 

It was not considered possible to avoid all the environmental impacts that might arise out of the 

construction process but they could be reduced in extent and mitigatory measures are possible. 

However, the small size of the site, the condition of the landscape in which it is nested, and the 

mitigatory measures which are possible, combine to suggest that it will not be necessary to consider 

the need for offsetting the impacts.   

Attention was also given to cumulative impacts but it was not possible to determine any that are 

meaningful in the surrounding landscape. 

 

9.1 Impacts on the Terrestrial Environment  
Because the terrestrial environment is already so degraded and has being designated as being of low 

biodiversity sensitivity, it is anticipated that the proposed development will have very little new impact 

on the terrestrial environment.  The impacts on the terrestrial vegetation are assessed in Table 6 below. 

 

 

 

 

 

 

 

 

 



 
   
 

Page 23 
 

Table 6:  Assessment of impacts originating from loss of indigenous terrestrial vegetation 

Assessment 
Criterion Rating Reason(s) 

Certainty of 
Assessment High The extent to which the vegetation will be impacted 

upon by the project is well understood.    
Probability of 
Occurrence Unlikely  It is unlikely that the development will have any impact 

on the terrestrial vegetation.   

Impact Intensity  Low The impact on the vegetation in the project area as a 
result of the development will be very limited. 

Impact 
Significance  Low 

The significance of the impact will be low because the 
vegetation in the area is already very depauperate and 
in poor condition.  No species of conservation concern 
were found.  The area is mapped as being of low 
sensitivity. 

Impact Spatial 
Extent Site The impact will only be evident at the project site.   

Impact Duration Permanent The impact on the vegetation will endure as long as the 
site is developed. 

Impact Effect Negative The impact on the vegetation would be negative. 

Need for Mitigation Low There is need for mitigation so as to avoid accelerating 
weed invasion the area. 

Locality of 
Mitigation  On Site Mitigation must be undertaken around the site.  

 
The mitigatory measures are discussed in Section 9.4 below. 

 

In addition to the above  

9.2  Wetlands  

No wetlands were found and so no impact assessment was undertaken. 

9.3 Impacts on the Stream  

The stream which flows past the project site has two tributaries which join at a point within 200 m of the 

site and so are considered as a single entity.  At the closest point the channel is about 80 m from the 

site. See Figure 4.   Possible impacts on the stream are listed below: 

 
Risk of sediment entering the stream channel. The cutting of platforms for the filling station as well as 

the construction of roads and other infrastructure will require earthworks.  Thus there is a possibility of 

soil being transported down the slope by surface flows after rainfall events and then, if it moves far 

enough, being deposited into stream channel.  The low surface gradients and the distance from the 

stream suggest that this would only happen after a period of heavy rainfall. 

Risk of spillage of fuels and oils from vehicles and machinery used in the construction phase.  This risk 

is present wherever construction work is being undertaken. 

Risk of contamination of the stream from chemical toilets used by the construction workers. 

Risk of contamination of the stream from solid wastes from the construction site. 
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Risk of washings and stormwater from the filling station and surrounds, including parking areas, being 

contaminated with fuels and oils and being directed toward the stream channel.  This risk applies to the 

operational phase of the project. 

Risk of leakage of fuels from underground bulk storage tanks and so contaminating ground water and 

possibly also making its way into the stream channel.  This risk applies to the operational phase of the 

project.   The geotechnical report (SGC Engineers, 2019) indicates a ferricrete layer under the site in 

at least some places.  The inference is that groundwater may be a problem at times of high rainfall.  

However, the same ferricrete could also lead to leakage from bulk fuel tanks being directed toward the 

nearby stream channel. 

Risk of leakage from waste water disposal facilities, including septic tanks, percolating through to the 

stream channel and so contaminating the water.  The geotechnical report indicates that the site is not 

suitable for on-site effluent disposal. The installation of a conservancy tank is recommended in that 

report.  

Risk of solid waste, including plastic and paper,  being washed into the stream from the filling station 

site. 

 

In order to consider the potential impacts on the stream, use was made of the Department of Water and 

Sanitation Risk-based Assessment Matrix to determine the levels of risk posed to the system. See Table 

7 for the results from the matrix. The assessment of the potential impacts on the stream to the east of 

the site is shown in Table 8. The terminology used and the scoring system  are defined in Appendix  I 

and Appendix II. The impacts were considered in light of the present state of the stream which is, 

typically for the area, already severely impacted upon by sedimentation, invasion of alien weeds and to 

a lesser extent, by quantities of solid waste. 
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Table 7:  Results of the Risk Assessment Matrix (DWS, 2016) 

Phase Aspect Impact 
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Control measures 

Construction 
Phase 

Risk of sediment entering the 
stream channel as a result of 
transport in stormwater.   

The impacts from 
construction of the 
proposed development  
relate primarily to soil and 
various substances, 
including fuels and oils, 
being washed into the 
stream channel. 
 
 

1.0 5.0 8.0 40.0 Low Risk 85% 
1. Soil retention measures must be 

taken.  
2. A stormwater management scheme 

must be set in place. 

Risk of spillage of fuels and oils 
from vehicles and machinery 
used in the construction phase. 
 

2.25 6.25 10.0 62.5 Moderate  
Risk 85% 

1. Refuelling must be done at a point 
well away from the stream. 

2. Drip and spill trays must be used 
when vehicles and machines are 
being fuelled or stored. 

3. Any contaminated soil must be lifted 
and then be held in sealed drums 
prior to being disposed of at an 
appropriate waste disposal site. 

4. Surface water runoff must be 
controlled through a stormwater 
management scheme. 

Risk of solid and liquid wastes, 
spilled in the construction area, 
and being transported into the 
stream. 

1.5 4.5 8.0 36 Low Risk 85% 
1. Waste bins and skips must be 

available on site and must be 
properly serviced at regular intervals. 

Risk of raw sewage spilling into 
the stream from chemical 
toilets the operational phase. 

1.5 4.5 10.0 45 Low Risk 60% 1. Chemical toilets must be provided for 
the construction workers. 

 

Operational 
Phase 

Leakage of hydrocarbons such 
as fuels from bulk storage 
tanks and reaching the stream. 

The impacts during the 
operational phase are 
largely based on leakage 
of fuels from bulk tanks, 
and from spillage of fuels 
and oils either at the 
pumps or in the parking 
areas.   
 

2.75 7.75 10.0 77.5 Moderate  
Risk 60% 

1. This risk must be avoided through 
good design and construction, and 
proper inspection and management 
as required. 

2. A clean-up kit of adequate capacity 
must be kept at the site at all times. 

Hydrocarbons such as fuels, 
oils, and bitumen from the 
refuelling and parking areas 

2.25 6.25 10.0 62.5 Moderate  
Risk 70% 

1. All stormwater and washings from 
the areas must pass though oil traps 
and retention ponds. 
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Phase Aspect Impact 
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Control measures 

entering the aquatic 
environment in stormwater 
flows. 

Leakage of waste water 
and sewage is also 
considered 

Leakage of waste water and 
sewage from the conservancy 
tank or tanks.  

1.5 4.5 10.0 45 Low Risk 60% 

1. Regular inspections and checks for 
leakage must be undertaken. 

2. The conservancy tank must be 
emptied regularly, and the content be 
disposed of at an approved site. 

Solid wastes and garbage from 
the management areas and the 
refuelling and parking areas. 

1.5 4.5 10.0 45 Low Risk 75% 

1. The entire site must be kept neat and 
tidy through daily sweeping and 
cleaning. 

2. Waste storage containers must be of 
adequate capacity and must be 
emptied timeously. The waste must 
go to an approved disposal site.  
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Table 8:  Assessment of possible impacts on the stream 
The assessment below is based almost entirely on spillage or leakage of hydrocarbons such as fuels or oils.  All the other foreseen impacts are 

of far lesser concern. 
 

Assessment 
Criterion 

Qualitative 
Rating 

Pre-
mitigation 

Post-
mitigation Reason(s) 

Certainty of 
Assessment  

Moderate to 
High - - The manner in which the stream will be impacted upon is understood.   

Probability of 
Occurrence Unlikely 0.4 0.4 Based on the nature of the threats, and on the level of risk, impacts 

on the stream are unlikely to happen.  

Impact 
(Intensity) 
(Magnitude) 

Moderate 5 4 

Particular attention is given to the possibility of hydrocarbon spillage 
or leakage.  Inherent resilience in the stream will result in the aquatic 
biodiversity recovering after a pollution event so natural recovery  
would be possible with time. 

Impact 
(Significance)  
(Resource Loss) 

High 5 5 
Any potential impacts on a stream is regarded as having at least this 
degree of significance.  In the shorter term a hydrocarbon pollution 
event could be catastrophic.  

Impact (Spatial 
Extent)  

Local to 
Regional 4 3 

An impact would extend downstream  from the site, but the spatial 
extent would depend on the extent and nature of the hydrocarbon 
leakage.  Diesel and oils, because of their lower evaporative rates 
would be likely to spread further than petrol. 

Impact 
(Duration and 
Reversibility)  

Long Term 3 and 1 3 and 1 The assessed impacts could be started the construction phase but 
could continue for as long as the project is operational. 

Impact Score: 7.2 
Medium Low 

6.4 
Very Low 

The scores indicate “Low” impact but some measure of mitigation is 
possible and the score is reduced to “Very Low”. 

Impact (Effect)  Negative  - - Any impact on the stream would be negative. 

Need for 
Mitigation  

Moderate to 
High - - No known species of conservation concern are known to be resident, 

but the water resource is considered to be important.  
Locality of 
Mitigation  On Site - - The mitigation measures are to be undertaken at the site and must 

be regarded as permanently sustained management measures. 
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9.4 Discussion of the Impacts on the Stream and the Mitigatory Measures 

The foreseen potential impacts on the stream have been considered and assessed.  The finding was 

that the possible impacts are generally minor and  of low consequence.  Standard construction and 

operational mitigatory measures will reduce the risk levels satisfactorily. However, the threat posed by 

possible spillage or leakage of fuels or oils into the stream is considered to be much greater and special 

mitigatory recommendations are put forward, and it is critical that they are monitored and sustained.  

The possibility of a buffer on the stream was considered but the project boundary is too far from the 

system for any meaningful measures to be considered. The option was therefore discarded.  It is, 

however, strongly recommended that the area between the access road and the stream be kept free 

of any construction-related activities or facilities. 

 The mitigatory measures are discussed in further detail below. 

 

Construction Phase 

 

Impacts arising from sediment entering the stream channel. The cutting of platforms for buildings as 

well as the preparation of the parking areas, ancillary roads and other infrastructure, will obviously 

require earthworks and will inevitably result in some downhill sediment movement. Even though the 

vegetation downslope of the sites does provide some groundcover, and gradients are low, measures 

should be taken to avoid  further  introductions.  These measures include the following: 

 

 A stormwater control plan must be designed by an appropriate engineer and it must be implemented 

at a very early stage of the project;  

Where appropriate, silt traps and silt curtains must be used; 

The bottom boundary of the construction area must be demarcated by means of a hazard tape fence 

along the eastern edge of the road. No soil may be spoiled or stockpiled outside of the demarcated 

area;  

Care should be taken when handling soil, to ensure that material that is being moved is placed in its 

final location as soon as possible and that it is stabilised there; and 

Areas which may be going to remain unbuilt must be covered with topsoil gathered from the site and 

be revegetated with indigenous grasses. 

 

Impacts arising from spillage of fuels and oils from vehicles and machinery used in the construction 

phase. Hydrocarbon pollution of the stream is to be avoided at all costs. 

All vehicles and plant used on the site must be inspected daily for fuel and oil leaks and, if any are 

found, must be removed from the site immediately to the construction camp for repairs; 

Any contaminated soil must be lifted and then be held in sealed drums prior to being disposed of at an 

appropriate waste disposal site; 

Refuelling and oil top-ups may only be done on site if a drip tray is placed under the vehicle or plant to 

catch any spillage. 
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No fuels or oils may be stored in bulk on the site.  All containers must be bunded to 110% of their 

capacity. 

 

Impacts arising from solid and liquid wastes, including workshop wastes such as oily rags, and human 

wastes, spilled in the construction area and being transported into the stream. 

Containers must be provided for litter and other solid wastes. These containers must be emptied 

regularly and the waste be taken to an approved site for disposal; and 

The workers must have chemical toilets provided for their use. One toilet per 20 labourers is 

recommended.  The toilets must be regularly serviced by an approved specialist company. 

 
Operational Phase  
 

Impacts arising from solid waste being washed into the stream from the working area. This impact is 

linked to the operational phase of the project.  Although there is already waste matter in the stream, the 

presence of more people closer to the stream suggests that the litter load will increase. 

The management of this potential issue hinges on service delivery in the form of a garbage collection 

service. 

Impacts arising from leakage of hydrocarbons such as fuels from bulk storage tanks and reaching the 

stream. 

This risk must be avoided through good design and construction, and through proper inspection and 

management as required by petrol company principles and norms.   

A clean-up kit of adequate capacity must be kept at the site at all times. 

Impacts arising from hydrocarbons such as fuels, oils, and bitumen from the refuelling and parking 

areas entering the aquatic environment in stormwater flows. 

All stormwater flows and as well as washings from the service forecourt and the parking areas must be 

passed through a series of oil traps and retention ponds.   

The oil traps must be cleaned regularly and the ponds be inspected for traces of oily residues which 

would indicate that the traps are not functioning properly.  If this is the case then corrective measures 

must be applied. 

 

Impacts arising from leakage of waste water and sewage from the conservancy tank or tanks. 

Since the use of a conservancy tank or tanks has been recommended because of ground water and 

geotechnical conditions at the site, regular inspections and checks for leakage must be undertaken.  

Provision for such inspections must be made in the design and construction of the tank(s). 

The conservancy tank(s) must be emptied regularly, and the content be disposed of at an approved 

site. 

Impacts arising from solid wastes and garbage from the management areas, and from the refuelling 

and parking areas. 
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The entire site must be kept neat and tidy through daily sweeping and cleaning.  Ideally wastes, such 

as paper towels and workshop rags, which include hydrocarbons will be kept separate and be disposed 

of at an appropriate site 

Waste storage containers must be of adequate capacity and must be emptied timeously. The waste 

must go to an approved disposal site. 

9.5 Monitoring measures  

The implementation of the management and mitigation measures put forward must be part of the 

monitoring brief of the Environmental Control Officer (ECO) who will be appointed for the construction 

phase of the project.  As such, these management and mitigation measures must be included in the 

Environmental Management Programme (EMPR) for the construction of the project. 

The audits are to be conducted in accordance with Regulations 34 and 35 of the 2014 EIA Regulations, 

which respectively pertain to the auditing of compliance with the EMPr, and where necessary, the 

amendment of the EMPr as a result of an audit. The audit report is to be compiled in accordance with 

Appendix 7 of the NEMA: EIA Regulations of 2014 which refers to the contents of the environmental 

audit reports. 

 Prior to the start of construction, the ECO must become familiar with the site and with the various 

impacts and the associated mitigatory measures outlined above.  At the start of site establishment, 

monitoring visits should be done on a weekly basis, but this interval may be reduced to a monthly basis 

once routine construction is under way.   

 

It is recommended that the monitoring should continue into the operational phase of the project but at 

intervals of six months to a year. 

 
10. CONCLUSION  
The site proposed for the construction of a fuel filling station and truck stop on the property  Farm 

Thandesizwe 16691 in the Mshwati Local Municipality has been investigated. It was found that the area 

is already substantially transformed from the natural state and hence that terrestrial biodiversity was in 

a very poor condition.  There are no wetlands within the site or near it, but the stream which passes by 

the area could be at risk unless protective and mitigatory measures are carried out.  The geotechnical 

survey found that conditions are unsuitable for local disposal of liquid wastes, and hence that a 

conservancy tank or tanks should be used. Recommendations in the regard are put forward. If they are 

properly implemented it is the opinion of the specialist that the project will not result in further 

degradation of the watercourse as a consequence of the construction activities. Findings of the Risk 

Assessment Matrix (DWS, 2016) classify the proposed project as being  “Low Risk” in most instances 

or “Moderate Risk” where possible pollution from fuels and oils are considered.  In situ mitigation for the 

risks is possible and hence no fatal flaws to the project are noted. Therefore, there is no need to refuse 

the project on environmental  grounds. There will be some operational phase risks relating primarily to 

solid waste dispersal, to the possibility of failure of the waste water system, and to the possibility of 

leakage from the bulk fuel tanks. These risks will always be present. Their reduction is not related in 
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any way to the construction phase of the project but is linked to operating procedures and controls.  

Recommendations in regard to monitoring procedures have been put forward. 
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APPENDIX I : DEFINITION OF TERMS USED IN THE IMPACT ASSESSMENT PROCESS 

 
The terms used in the Environmental Impact Assessment process are defined below. 
 

Assessment Term Description 

CERTAINTY 
 

This criterion applies to the confidence of the assessor in making the 
assessment. 
Low.   
The present degree of confidence in the relevant statement is less than 40%. 
Moderate.   
The present degree of confidence in the relevant statement is between 40% 
and 80%. 
High.   
The present degree of confidence in the relevant statement is greater than 
80%. 

+  

PROBABILITY 

This criterion applies to the likelihood of the anticipated impact actually 
happening.  It may also be used in assessing the likelihood of success of a 
mitigatory action. 
Unlikely.    
The probability of the anticipated impact happening is low (Less than 20% 
probable).   
Probable.   
The probability of the anticipated impact happening is moderate (20% - 60% 
probable). 
Highly Probable.  
 The probability of the anticipated impact happening is great.  (60% - 99% 
probable). 
Definite. 
It is definite that the impact will take place. 

IMPACT (Intensity) 
 

This criterion refers to the impact in relation to its effect on a (stipulated) 
feature. 
No Impact.   
There will be no discernible impact on the feature or issue under 
consideration. 
Low.    
The impact on the feature or issue under consideration will be limited in terms 
of effect or in time. 
Moderate.   
The impact on the feature will be such that there will be some damage done 
but that the feature will not be totally destroyed and that it will recover if the 
cause of the impact is removed. 
High.   
The impact on the feature is such that the damage done will be considerable 
and enduring.  Recovery from the impact could, at best, be only partial. 
Very High.   
The impact on the feature is such that the feature will be totally destroyed 
and that no recovery is possible. 
Unknown.   
The nature of the impact on the feature is not understood or cannot be 
predicted in any reliable fashion. 
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IMPACT 
(Significance) 

This criterion refers to the effect of the impact "in the larger scheme of things".  
EG:  If a proposed dam will inundate a particular patch of vegetation then the 
impact on that patch of vegetation is very high as it will be totally destroyed 
but, if the vegetation is of a common type which has low conservation priority, 
then the significance of the impact is reduced.  

No Significance.   
The impact is so inconsequential that it is of no significance at all. 
Low.   
The impact is of low intensity or consequence.  It is Local in effect. 
Moderate.   
The impact is of sufficient intensity to warrant concern.  There will be 
considerable disturbance to either the natural biota and/or to humans.   
Ecological processes will be only slightly affected.  The impact may be 
apparent for some time.   
High.   
The impact is of considerable intensity. There will be severe degradation of 
the environment and localised losses of entire plant and animal assemblages 
may occur.  Ecological processes are strongly disrupted.  Social impacts may 
be severe.  Recovery will only be possible in the Long Term. 
 Very High.   
The impact is of potentially devastating intensity to both the natural 
environment and/or to human residents of the area.  There will be total or 
near-total failure of ecological processes.   It is unlikely that mitigation is 
possible in any reasonable human time scale and hence that full recovery 
from the impact may not be possible in any reasonable human time scale.  
Thus the impact must be regarded as being Permanent. 
Unknown.   
The consequences of the impact are not understood or cannot be predicted 
in any reliable fashion.  Probably the precautionary principle should be 
applied. 

LEVELS OF 
SPATIAL EXTENT 

 

This criterion refers to the space within which the impact will be of 
consequence. 
Site Level.   
The physical impacts of the development will not extend beyond the 
immediate development site.  If relevant, visual impacts will only be apparent 
to viewers on or close to, the site. 
 Local Level.    
The impacts of the development will only be felt or be significant at the site of 
the development or within a short distance (roughly 500 m) of it.  In the case 
of visual impacts the distance may be increased to about 2 kilometres but is 
restricted to a narrow viewscape. 
Regional Level.   
The impacts of the development may be felt or be significant at a distance 
which is well removed from the site.  In the case of visual impacts the 
viewscape may be increased to landscape width and breadth. 
Provincial Level.   
The impacts of the development are sufficient so as to be significant 
throughout the province. 
National Level.   
The impacts of the development are sufficient so as to be significant 
throughout the Republic of South Africa. 
International Level.   
The impacts of the development are sufficient so as to be significant beyond 
the borders of the Republic of South Africa. 

TIME PERIODS 
This criterion refers to the length of time for which the impact may be apparent 
or in effect. 
Construction phase.   



 
   
 

Page 34 
 

The time period during which geotechnical surveys and/or construction or 
other such work is done.  Note: This phase will include all the time from the 
start of any geotechnical work that is done to the end of the construction 
period and includes any associated rehabilitation work that may be called for.   
Operational phase.   
The time period for which the operation or development continues to function.  
This is of particular relevance for developments which have a very large 
footprint, such as timber plantations or urban expansion, or opencast mines 
which keep on expanding as they operate. 
Short term.   
A period of time including the Construction Phase and up to two years further.  
Note:  This time period is defined as it is considered that it covers the period 
in which the footprint of the construction operation will be sustainably 
revegetated and wildlife will return to the disturbed areas. 
Medium term.   
A period of up to five years from the end of the Construction Phase.  Note: 
This time period includes the criteria described for the Short Term but 
includes the time necessary for woody vegetation, if appropriate, to become 
established on the development area. 
Long Term.   
A period of at least ten years, but possibly more, from the end of the 
Construction Phase or the Operational Phase.  Note: This time period 
includes the criteria described for the Medium Term but includes the time 
necessary for trees to reach a "fair" size at which they will largely soften the 
appearance of the development.   
Permanent.   
The change which would be brought about by the development cannot in any 
way be reversed in situ.  The only mitigation options which may be available 
will be those which are conducted off site. 

EFFECT 
 

This criterion refers to the nature of the change brought about by an impact. 

Positive.     
The impact will have predominantly beneficial results or connotations. 
Negative.    
The impact will have predominantly detrimental results or connotations. 
Neutral.     
There will be a change but it cannot be described as being either particularly 
beneficial or particularly detrimental. 

NEED FOR 
MITIGATION 

This criterion refers to the extent to which an anticipated impact will require 
that mitigatory action is taken. 
Low.    
The need for mitigation is slight but the conditions demand that some effort 
be made. 
Moderate.   
The need for mitigation is definite but there is not requirement for major and 
costly works.  Any proposed mitigatory measure must have good potential to 
reduce the impact. 
 
High.   
The need for mitigation is such that major and costly works are justifiable.  
Any proposed mitigatory measure must have definite and demonstrable 
potential for reduction of the impact before the proposed development may 
be given authorisation to proceed. 
Obligatory.   
The nature of the impact is such that, unless mitigation can very largely nullify 
the consequences, it must be regarded as a potential fatal flaw which will halt 
the proposed development.  If such mitigation cannot be achieved, it will be 
necessary to modify the development so that the impact will be reduced or 
even obviated. 
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LOCALITY OF 
MITIGATION 

This criterion refers to the place at which the stipulated mitigation must take 
place. 
On Site.     
The necessary mitigation must be undertaken at the site of the impact. 
Off Site.     
The necessary mitigation need not necessarily be at the site of the impact.  
Compensatory action may be undertaken at another, preferably similar, site 
on the property.  Eg.  Loss of a wetland due to construction of a dam may be 
mitigated by rehabilitation of a similar wetland in the immediate vicinity. 
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APPENDIX II  SCORING SYSTEM USED IN THE IMPACT ASSESSMENT PROCESS  

(After Morris and Therivel, 2005) 
 

The overall significance of an impact / effect is ascertained by attributing numerical ratings to each 
identified impact. The numerical scores obtained for each identified impact are multiplied by the 
probability of the impact occurring before and after mitigation. High values suggest that a predicted 
impact / effect is more significant, whilst low values suggest that a predicted impact / effect is less 
significant.  

The interpretation of the overall significance of impacts is presented in Table 12-1.   

Table 12-1: Interpretation of the significance scoring of a negative impact / effect. 

SCORING VALUE SIGNIFICANCE 

>35 

Very high - The impact is total / consuming / eliminating - In the case of adverse impacts, there 
is no possible mitigation that could offset the impact, or mitigation is difficult, expensive, time-
consuming or some combination of these. Social, cultural and economic activities of 
communities are disrupted to such an extent that these come to a halt. Mitigation may not be 
possible / practical. Consider a potential fatal flaw in the project. 

25 - 35 

High - The impact is profound - In the case of adverse impacts, there are few opportunities for 
mitigation that could offset the impact, or mitigation has a limited effect on the impact. Social, 
cultural and economic activities of communities are disrupted to such an extent that their 
operation is severely impeded. Mitigation may not be possible / practical. Consider a potential 
fatal flaw in the project. 

20 – 25 
Medium - The impact is considerable / substantial - The impact is of great importance. Failure 
to mitigate with the objective of reducing the impact to acceptable levels could render the entire 
project option or entire project proposal unacceptable. Mitigation is therefore essential. 

7 – 20 
Medium - The impact is material / important to investigate - The impact is of importance and 
is therefore considered to have a substantial impact.  Mitigation is required to reduce the 
negative impacts and such impacts need to be evaluated carefully. 

4 – 7 
Low - The impact is marginal / slight / minor - The impact is of little importance, but may require 
limited mitigation; or it may be rendered acceptable in light of proposed mitigation. 

0 – 4 
Very low - The impact is unimportant / inconsequential / indiscernible – no mitigation 
required, or it may be rendered acceptable in light of proposed mitigation. 

 
The significance rating of each identified impact / effect was further reviewed by the Environmental 
Assessment Practitioner (EAP) by applying professional judgement. 

For the purpose of this assessment, the impact significance for each identified impact was evaluated 
according to the following key criteria outlined in the sub-sections below. 

NATURE OF IMPACT 
The environmental impacts of a project are those resultant changes in environmental parameters, in space 
and time, compared with what would have happened had the project not been undertaken. It is an 
appraisal of the type of effect the activity would have on the affected environmental parameter. Its 
description includes what is being affected, and how. 
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SPATIAL EXTENT  
This addresses the physical and spatial scale of the impact. A series of standard terms and ratings used in 
this assessment relating to the spatial extent of an impact / effect are outlined in Table 12-2. 

Table 12-2: Rating scale for the assessment of the spatial extent of a predicted effect / impact  

RATING SPATIAL DESCRIPTOR 

7 International - The impacted area extends beyond national boundaries. 
6 National - The impacted area extends beyond provincial boundaries. 
5 Ecosystem - The impact could significantly affect functioning ecosystems linked to the site.  

4 
Regional - The impact could affect the greater area including the neighbouring areas, transport routes 
and surrounding towns etc. 

3 Landscape - The impact could affect all areas generally visible, including ecosystems linked to the site.  

2 
Local - The impacted area extends slightly further than the actual physical disturbance footprint and 
could affect the whole, or a measurable portion of adjacent areas. 

1 
Site Related - The impacted area extends only as far as the activity e.g. the footprint. The  loss is 
inconsequential in terms of the spatial context of the relevant environmental or social aspect. 

 
SEVERITY / INTENSITY / MAGNITUDE 
This provides a qualitative assessment of the severity of a predicted impact / effect. A series of standard 
terms and ratings used in this assessment which relate to the magnitude of an impact / effect are outlined 
in Table 12-3. 

Table 12-3: Rating scale for the assessment of the severity / magnitude of a predicted effect / 
impact1 

RATING MAGNITUDE DESCRIPTOR 

7 
Total / consuming / eliminating - Function or process of the affected environment is altered to the 
extent that it is permanently changed. 

6 
Profound / considerable / substantial - Function or process of the affected environment is altered to 
the extent where it is permanently modified to a sub-optimal state.  

5 
Material / important - The affected environment is altered, but function and process continue, albeit 
in a modified way. 

4 
Discernible / noticeable - Function or process of the affected environment is altered to the extent 
where it is temporarily altered, be it in a positive or negative manner. 

3 
Marginal / slight / minor - The affected environment is altered, but natural function and process 
continue. 

2 
Unimportant / inconsequential / indiscernible - The impact temporarily alters the affected 
environment in such a way that the natural processes or functions are negligibly affected. 

1 No effect / not applicable 
 
 
 
 
DURATION 

 
1 Source: adapted from Glasson J, Therivel R & Chadwick A. Introduction to Environmental Impact Assessment, 2nd Edition. 

1999. pp 258. Spoon Press, United Kingdom.  
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This describes the predicted lifetime / temporal scale of the predicted impact. A series of standard terms 
and ratings used in this assessment are included in Table 12-4.  

Table 12-4: Rating scale for the assessment of the temporal scale of a predicted effect / impact. 

RATING TEMPORAL DESCRIPTOR 

7 
Long term – Permanent or more than 15 years post decommissioning. The impact remains beyond 
decommissioning and cannot be negated.  

3 Medium term – Lifespan of the project. Reversible between 5 to 15 years post decommissioning. 

1 
Short term – Quickly reversible. Less than the project lifespan. The impact will either disappear with 
mitigation or will be mitigated through natural process in a span shorter than any of the project phases 
or within 0 -5 years. 

 
 
IRREPLACEABLE LOSS OF RESOURCES 
Environmental resources cannot always be replaced; once destroyed, some may be lost forever. It may be 
possible to replace, compensate for or reconstruct a lost resource in some cases, but substitutions are 
rarely ideal. The loss of a resource may become more serious later, and the assessment must take this into 
account. A series of standard terms and ratings used in this assessment are included in Table 12-5. 

Table 12-5: Rating scale for the assessment of loss of resources due to a predicted effect / impact. 

RATING RESOURCE LOSS DESCRIPTOR 

7 
Permanent – The loss of a non-renewable / threatened resource that cannot be renewed / recovered 
with, or through, natural process in a time span of over 15 years, or by artificial means. 

5 
Long term – The loss of a non-renewable / threatened resource that cannot be renewed / recovered 
with, or through, natural process in a time span of over 15 years, but can be mitigated by other means. 

4 
Loss of an ‘at risk’ resource - one that is not deemed critical for biodiversity targets, planning goals, 
community welfare, agricultural production, or other criteria, but cumulative effects may render such 
loss as significant. 

3 
Medium term – The resource can be recovered within the lifespan of the project. The resource can be 
renewed / recovered with mitigation or will be mitigated through natural process in a span between 5 
and 15 years. 

2 
Loss of an ‘expendable’ resource - one that is not deemed critical for biodiversity targets, planning 
goals, community welfare, agricultural production, or other criteria. 

1 
Short-term – Quickly recoverable. Less than the project lifespan. The resource can be renewed / 
recovered with mitigation or will be mitigated through natural process in a span shorter than any of 
the project phases, or in a time span of 0 to 5 years. 

 
 
REVERSIBILITY / POTENTIAL FOR REHABILITATION 
The distinction between reversible and irreversible impacts is a very important one and the irreversible 
impacts not susceptible to mitigation can constitute significant impacts in an EIA (Glasson et al, 1999). The 
potential for rehabilitation is the major determinant factor when considering the temporal scale of most 
predicted impacts. A series of standard terms and ratings used in this assessment are included in Table 
12.6. 
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Table 12-6: Rating scale for the assessment of reversibility of a predicted effect / impact. 

RATING REVERSIBILITY DESCRIPTOR 
7 Long term – The impact / effect will never be returned to its benchmark state.  

3 
Medium term – The impact / effect will be returned to its benchmark state through mitigation or 
natural processes in a span shorter than the lifetime of the project, or in a time span between 5 and 
15 years. 

1 
Short term – The impact / effect will be returned to its benchmark state through mitigation or natural 
processes in a span shorter than any of the phases of the project, or in a time span of 0 to 5 years. 

 
PROBABILITY 
The assessment of the probability / likelihood of an impact / effect has been undertaken in accordance 
with ratings and descriptors provided in Table 12.7. 

Table 12-7: Rating scale for the assessment of the probability of a predicted effect / impact2 

RATING PROBABILITY DESCRIPTOR 
1.0 Absolute certainty / will occur 
0.9 Near certainty / very high probability  

0.7 – 0.8 High probability / to be expected 
0.4 - 0.6 Medium probability / strongly anticipated 

0.3 Low probability / anticipated  
0.2 Possibility 

0.0 - 0.1 Remote possibility / unlikely 
 
10.1  Mitigation 

In terms of the assessment process the potential to mitigate the negative impacts is determined and rated 
for each identified impact and mitigation objectives that would result in a measurable reduction or 
enhancement of the impact are taken into account. The significance of environmental impacts has 
therefore been assessed taking into account any proposed mitigation measures. The significance of the 
impact “without mitigation” is therefore the prime determinant of the nature and degree of mitigation 
required. 

 
 
  

 
2 Source: adapted from Glasson, J., Therivel, R. & Chadwick, A., 1999: Introduction to Environmental Impact Assessment, 2nd Edition. Spoon 

Press, United Kingdom. 
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APPENDIX III : CURRICULA VITAE OF THE SPECIALISTS  

 
ABBREVIATED CURRICULUM VITAE    

ALLETSON, D.J. 
 
Name : Dacre James Alletson 
Date of birth : 10/4/1948 
Nationality :   South African 
Profession :   Consulting Ecologist 
Specialisation :  Aquatic and terrestrial ecology, environmental impact assessment, 

landscape scale conservation science and planning 
Years of experience : 45 
Academic qualifications : Bsc (Biological Sciences) University of Natal.  1968. 

BSc Hons (Zoology) Rhodes University. 1972. 
 
APPLICABLE EXPERIENCE 
 
Mr Alletson has long experience in the fields of conservation and management of the natural 
environment and has specialised in aquatic species and systems and in conservation at the scale 
of landscape.  After graduating he was employed at the Oceanographic Research Institute in 
Durban where he worked on a number of projects in both the estuarine and marine environments.   
In 1975 he joined to the Natal Parks Board where he served for 21 years in a number of positions.  
His activities in this time included research and management of certain fish species, management 
of a trout hatchery, provision of an extension service relating to wetlands and rivers, and 
participation in management of game and nature reserves including drafting of management plans.  
From 1984 onwards he served as the Board’s river and wetland specialist ecologist and was 
involved in wetland-related research and management activities.  In the process he instigated the 
development of the KwaZulu-Natal Environmental Atlas and participated in environmental impact 
assessments including that of the St Lucia Eastern Shores dune mining where he led the wetland 
component.   
 
In 1997 he formed Alletson Ecologicals, an environmental consultancy and has undertaken a wide 
variety of environmental investigation and monitoring programmes. Amongst these are some 100 
Environmental Impact Assessments.   These range from small-scale developments such as timber 
planting permits, gravel pits, and irrigation dams, through to coal mines, large state dams, housing 
schemes, private property developments, and pipelines.  Some of these projects were undertaken 
as a member of a team of specialists while in others all facets of impact assessment were 
undertaken. In the course of this work he has gained a good understanding of the requirements of 
the National Environmental Management Act (NEMA) and the Biodiversity Act (NEM:BA).  He has 
developed a standardised procedure for assessing and describing impacts and this has become 
widely used by others.  He also consults for government departments and quasi-government 
organisations.  For DWAF he has worked on numerous projects including the raising of Hazelmere 
Dam, Mearns Weir, the Mooi-Mgeni Transfer Scheme (Spring Grove Dam, Receiving Streams, 
Fish surveys, etc.), the TuVa canals decommissioning, and parts of reserve studies for the Upper 
Tugela Catchment, Ngagane Catchment, and the Umkomaas Catchment.  The Mooi-Mgeni project 
was given the 2003 excellence award by the SA Institute of Civil Engineers.  Similar projects have 
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included water quality studies on the proposed Metolong Dam in Lesotho, a water reticulation 
scheme in and around Taung (North West Province), fishways on the Komati River, and wetland 
rehabilitation studies, and aquatic ecosystem monitoring including both fish and SASS surveys. 
He has worked on a number of forestry related studies for the Department of Agriculture and 
Environment Affairs and has given training to staff in relation to afforestation issues, including both 
infield site analysis, and facets of impact assessment.  
A number of dam, pipeline and wetland studies (past and current) have been done for Umgeni 
Water and he also took part in regional planning studies for the Town and Regional Planning 
Commission.  Numerous studies have been done on wetland and environmental assessment for 
various housing and other infrastructure upgrade projects. 
Apart from the planning and impact studies, Mr Alletson also acts as Environmental Control Officer 
for construction projects and carries out routine aquatic monitoring around coal mines which are 
being rehabilitated as a part of the closure process.  
Since 2012 Mr Alletson has worked with JG Afrika (previously Jeffares & Green (Pty) Ltd) and has, 
amongst other activities undertaken a number of wetland delineations, assessments, and also 
aquatic surveys for river health assessments and Water Use Licence applications.  He has also 
undertaken terrestrial biodiversity surveys as components of impact assessments and planning 
projects. 
PUBLICATIONS AND REPORTS 
Has produced approximately 200 reports alone and about 50 more in collaboration with others, 
since January 1997.  A list is available on request. 
 
 
 

RECENT WETLAND AND BIODIVERSITY RELATED EXPERIENCE 

Name of Project 1:  Delineation of Wetlands (Multiple Projects) 

Years (From -  To):  2007 - 2019 

Location:  Various 

Client:  Various 

Main project features:  Delineation of wetlands and wetland assessment  

Positions held:  Specialist Ecologist 

Activities performed:  
Delineation of wetlands in relation to a number of proposed 
development projects.  Impact assessments performed in some 
instances. 

Name of Project 2: Biodiversity Assessment – Proposed New Durban Dig-out 
Container Port  

Years (From -  To): 2012 - 2013 

Location: Durban 

Client: Transnet SOC 

Main project features: 
Assessment of Floral and Faunal Biodiversity, Wetland Studies, Estuary 
and Marine Studies, Impact Assessment, Management 
Recommendations.  Biodiversity offsets. 
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Positions held: Project Team Leader, Wetland Specialist, Bird and Invertebrate Studies, 
Report Writing and Compilation. 

Activities performed: Team Management, Client Liaison, Wetland and Biodiversity Surveys, 
Reporting. 

Name of Project 3:  Water Use Licence Applications (Multiple Projects) 

Years (From -  To):  2014 - 2019 

Location:  Throughout KwaZulu-Natal 

Client:  Municipalities, Sanral, Property Developers, Private Development 
Projects. 

Main project features:  Wetland surveys, Wetland health, Wetland Ecoservices, River studies, 
Management recommendations. 

Positions held:  Specialist Wetland Ecologist 

Activities performed:  Wetland assessments.  Impact Assessments. Biodiversity, fish and 
SASS surveys. 

Name of Project 4:  
Wetlands Search and Delineation Along the Route of a Proposed 
New Bulk Raw Water Supply Pipeline from Spioenkop Dam to 
Ladysmith Water Treatment Works 

Years (From -  To):  2015 

Location:  Ladysmith, KwaZulu-Natal 

Client:  uThukela District Municipality  

Main project features:  Development of a new 35 km bulk potable water pipeline to service the 
Ladysmith area.  

Positions held:  Specialist Wetland Ecologist 

Activities performed:  River and wetland studies, terrestrial biodiversity studies, wetland 
modelling, management guidelines.   

Name of Project 5:  Development of a Truffle Farm in the Kamberg area near 
Nottingham Road, KwaZulu-Natal. 

Years (From -  To):  2016 - 2017 

Location:  Kamberg area, KwaZulu-Natal. 

Client:  Private Land Owner 

Main project features:  Assessment of aquatic and terrestrial biodiversity and wetland 
delineation and assessment. 

Positions held:  Wetland ecologist, survey team leader. 

Activities performed:  
Historic data collection.  Wetland delineation and status and 
functionality assessment.  Bird and mammal survey, act as project 
leader for the team of botanists.   Report writing and compilation. 

Name of Project 6:  
Biodiversity and Wetland Assessment Associated with the 
proposed routes Of The Wembezi Potable Water Supply Scheme 
in Wembezi, Kwazulu-Natal 

Years (From -  To):  2016 - 2017 
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Location:  Wembezi, KwaZulu-Natal. 

Client:  uThukela District Municipality 

Main project features:  Assessment of wetlands, watercourses, and a river in relation to a new 
potable water municipal project. 

Positions held:  Wetland specialist and survey team leader. 

Activities performed:  
Historic data collection.  Wetland delineation and status and 
functionality assessment.  Bird and mammal survey, act as project 
leader for the botanists.   Report writing and compilation. 

Name of Project 7:  Biodiversity and Wetland Survey for a Bulk Water Supply Upgrade 
for the Estcourt Industrial Area 

Years (From -  To):  November 2017 – January 2018 

Location:  Estcourt, KwaZulu-Natal  

Client:  uThukela District Municipality 

Main project features:  
Wetlands and Biodiversity survey along the routes of bulk potable water 
pipelines from a treatment works to the industrial area of Estcourt. The 
route included a mix of open veld and built-up urban areas. 

Positions held:  Specialist Ecologist 

Activities performed:  Wetland delineation and assessment, biodiversity survey, reporting. 

Name of Project 8:  
Biodiversity, river and wetland assessments associated with the 
proposed upgrade of housing and services in Ngwelezane (City of 
Mhlatuze), KwaZulu-Natal 

Years (From -  To):  2018 

Location:  Ngwelezane (City of Mhlatuze), KwaZulu-Natal 

Client:  JG Afrika (Pty) Ltd   

Main project features:  
A study was done on the wetlands, watercourses and terrestrial 
biodiversity in relation to a proposed housing upgrade in Ngwelezane, 
City of Mhlatuze. 

Positions held:  Specialist Ecologist 

Activities performed:  Wetland delineation and assessment, biodiversity survey, reporting. 

Name of Project 9:  Consideration of Impacts, and Determination of a Possible Offset 
Area, in Relation to the Proposed Sokhulu Agricultural Project  

Years (From -  To):  2018 

Location:  Sokhulu 

Client:  JG Afrika (Pty) Ltd   

Main project features:  

A study on the wetlands, watercourses and terrestrial biodiversity in 
relation to a proposed housing upgrade in Ngwelezane, City of 
Mhlatuze. The potential impacts of the project are considered to be 
small but not negligible.  Management recommendations are put 
forward. 

Positions held:  Specialist Ecologist 

Activities performed:  Wetland delineation and assessment, biodiversity survey, reporting. 
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Name of Project 10:  Assessment of the Stream and Wetland Areas in the vicinity of the 
Ecoguard Biosciences Plant in Merrivale, Kwazulu-Natal  

Years (From -  To):  2018 - 2019 

Location:  Merrivale, KwaZulu-Natal. 

Client:  Ecoguard Biosciences (Pty) Ltd 

Main project features:  
Ecoguard Biosciences are contemplating expanding their production of 
Turbodor herbicide plant at their Merrivale facility. The study documents 
the findings of a survey done on the wetlands, watercourses in the 
vicinity of the factory.   

Positions held:  Specialist Ecologist 

Activities performed:  Wetland delineation and assessment, reporting. 
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APPENDIX IV : STATEMENTS OF INDEPENDENCE OF THE SPECIALISTS 
 



DECLARATION OF INTEREST BY SPECIALIST 

Department of Economic Development, Tourism 
& Environmental Affairs, KwaZulu-Natal 

Details of the Specialist and Declaration of 
Interest 

Oct 2019 
V1 

_____________________________________________________________________ 
``Attainment of a Radically Transformed, Inclusive and Sustainable Economic Growth for KwaZulu-Natal''  

Page 1 of 2 

 
 

_____________________________________________________________________ 

(For official use only) 

Provincial Reference Number:  
 

NEAS Reference Number: KZN  /  EIA  / 
 

Waste Management Licence Number (if applicable):  

Date Received by Department:  

 

DETAILS OF SPECIALIST AND DECLARATION OF INTEREST 
 
 
Submitted in terms of section 24(2) of the National Environmental Management Act, 1998 (Act 
No. 107 of 1998) or for a waste management licence in terms of section 20(b) of the National 
Environmental Management: Waste Act, 2008 (Act No. 59 of 2008). 
 

 
KINDLY NOTE: 
 

1. This form is current as of October 2019. It is the responsibility of the Applicant / Environmental 
Assessment Practitioner (“EAP”) to ascertain whether subsequent versions of the form have 
been released by the Department.  

 
 

PROJECT TITLE 

 
 
 

DISTRICT MUNICIPALITY 

 
 
 

1. SPECIALIST INFORMATION 
 

Specialist name:  

Contact person:  

Postal address:  

Postal code:  Cell:  

Telephone:  Fax:  

E-mail:  

Professional affiliation(s) 
(if any) 

 

 

ASSESSMENT OF THE TERRESTRIAL AND AQUATIC ENVIRONMENT AROUND THE SITE OF A PROPOSED PETROL FILLING STATION ON THE PROPERTY 
THANDESIZWE 16691 IN THE MSHWATI LOCAL MUNICIPALITY, KWAZULU-NATAL

uMgungundlovu District Municipality

Terratest (Pty) Ltd

Jake Alletson

PO Box 794, Hilton

3245

033 343 6789 033 343 6701

alletsonj@terratest.co.za

SACNASP Registration Number: 125697



DECLARATION OF INTEREST BY SPECIALIST 

Department of Economic Development, Tourism 
& Environmental Affairs, KwaZulu-Natal 

Details of the Specialist and Declaration of 
Interest 

Oct 2019 
V1 

_____________________________________________________________________ 
``Attainment of a Radically Transformed, Inclusive and Sustainable Economic Growth for KwaZulu-Natal''  

Page 2 of 2 

Project Consultant / EAP:  

Contact person:  

Postal address:  

Postal code:  Cell:  

Telephone:  Fax:  

E-mail:  

 

2. DECLARATION BY THE SPECIALIST 

 
I,                                                                ,, declare that -- 
 
General declaration: 
 

• I act as the independent specialist in this application; 

• do not have and will not have any vested interest (either business, financial, personal or other) in 
the undertaking of the proposed activity, other than remuneration for work performed in terms of the 
Environmental Impact Assessment Regulations, 2014; 

• I will perform the work relating to the application in an objective manner, even if this results in views 
and findings that are not favourable to the applicant; 

• I declare that there are no circumstances that may compromise my objectivity in performing such 
work; 

• I have expertise in conducting the specialist report relevant to this application, including knowledge 
of the Act, regulations and any guidelines that have relevance to the proposed activity; 

• I will comply with the Act, regulations and all other applicable legislation; 

• I have no, and will not engage in, conflicting interests in the undertaking of the activity; 

• I undertake to  disclose to the applicant and the competent authority all material information  in my 
possession that reasonably has or may have the potential of influencing - any decision to be taken 
with respect to the application by the competent authority; and -  the objectivity of any report, plan 
or document to be prepared by myself for submission to the competent authority; 

• all the particulars furnished by me in this form are true and correct; and 

• I am aware that a person is guilty of an offence in terms of Regulation 48 (1) of the EIA 
Regulations, 2014, if that person provides incorrect or misleading information.  A person who is 
convicted of an offence in terms of sub-regulation 48(1) (a)-(e) is liable to the penalties as 
contemplated in section 49B(1) of the National Environmental Management Act, 1998 (Act 107 of 
1998). 

 
 
 
 

Signature of the specialist: 
 
 

Name of company: 
 
 

Date: 
 
 
_______________________________ 

 

Terratest (Pty) Ltd

Riona Patak

PO Box 794, Hilton

3245

033 343 6789

083 459 2009

033 343 6701

patakr@terratest.co.za

Jake Alletson

Terratest (Pty) Ltd

31-08-2020
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1 Introduction 

SGC Engineers (Pty) Ltd were appointed by Mr A Singh to carry out a geotechnical 

investigation for the proposed Copesville Service Station Development. To meet the 

requirements for the investigation, the investigation was carried out in accordance to the 

South African Institute of Civil Engineering (SAICE) Site Investigation Code of practice.  

 

This geotechnical survey was undertaken at the site on the 17th of November 2018, with 

the following objectives: 

 

 Determine stratigraphy of the site and its geotechnical properties 

 To determine whether any problem soils are present at the site that would have 

an effect on either founding or construction methods for structures. 

 To delineate the site into appropriate geotechnical zones according to any 

essential differences in founding conditions encountered. 

 Excavatability of the underlain strata. 

 To evaluate the founding conditions at the site and to recommend building 

precautions if necessary for the different geotechnical zones. 

 To obtain basic data concerning the use of the in-situ materials for guideline 

purposes. 

 

The objective of this report is to present and interpret the data as obtained up to this 

point from the soil profiles, in-situ and laboratory testing. 

 

2 Available information 

At the time of the investigation, the following information was available: 

 1:250 000 scale geological map of Durban 2930. Geological Survey, printed by the 

Government Printer, 1998. 

 The 1:250 000 scale soil land type map of Durban 2930. (Soil and Research 

Institute, 1998). 

 Seismic hazard maps from Kijko et al. (2003) - Probabilistic Peak Ground 

Acceleration and Spectral Seismic Hazard Maps for South Africa. Report number 

2003-0053, Council for Geoscience, Pretoria. 

 Aerial photographs, sourced from Google Earth 



 

  

 

3 Site description 

3.1 Site locality  

The site is located off R33 from Pietermaritzburg towards Greytown, in the uMshwathi 

Local Municipality, KwaZulu-Natal province. This site is accessible via R33 Road.  

 
The area is a farm location with sparingly residential close by. The roads in the area are 

asphalt and gravel roads. Figure 1 below shows the location of the site painted in white. 

 

Figure 1: The investigated area 

 

3.2 Climate  

The climate in Ashburton classifies as warm and temperate. The area normally receives 

about 582mm of rain per year, with most rainfall occurring mainly during mid-summer. 

It receives the lowest rainfall (6mm) in June and the highest (90mm) in January. The 

monthly distribution of average daily maximum temperatures reveals that the average 

midday temperatures for Cato Ridge range from 20.7°C in June to 26.7°C in February. 

The region is the coldest during July when the mercury drops to 6.7°C on average during 

the night  

 



 

  

 

The Weinert Climatic N-number for the area (Weinert, 1980) which is <5 indicating that 

the climate is semi-humid and chemical weathering processes are dominant. 

 

3.3 Topography and vegetation  

Topographically the site was fairly flat getting gentle slopping towards R33 Road. At the 

time of the investigation, the site was covered by veld grass and shrubs. 

 

3.4 Seismicity 

The seismic hazard map of South Africa (Kijko, et. al., 2003) was initially consulted in 

order to obtain the peak ground acceleration of the area of interest.  

 

 

Figure 2: Peak ground acceleration (g) with 10% probability for being exceeded in a 50 year old period. 

 

According to the published seismic hazard map of South Africa (Kijko, et. al. 2003), the 

value for the peak ground acceleration at the site is less than 0.10 m/s2.  The peak 

ground acceleration expresses the seismic hazard and the value of 0.10 may be 

considered a moderate level of seismic hazard. A 10% probability exists that this value 

will be exceeded in a 50 years period. 

 

  

Site location 



 

  

 

4 Geology  

4.1 Regional Geology 

According to the 1:250 000 scale geological map of the area (Durban 2930) as shown 

below in Figure 3, the site is underlain by the Ecca group, Pietermaritzbug  Formation 

which consists of dark grey shale; siltstone; subordinate sandstone (Pp). 

 

 

Figure 3: Showing the general geology map of the (investigated site in blue) area; (Geological 

Survey, printed by the Government Printer, Pretoria, 1998). 

4.2 Site engineering geology 

The engineering geology of the investigated site is summarised below. The profiles across 

the site are uniform and comprise of the following horizons:  

 

 Colluvium/Transported layer; 

 Residual layer; and  

 Shale bed rock  

 



 

  

 

 

4.2.1  Colluvium/Transported layer 

The transported layer was encountered as the upper most layer on site, it was 

intercepted in all the test pits on site. This layer comprises of slightly moist, dark brown, 

dense, silty sand with traces of gravel and roots. This layer generally extends to a 

average depth of 0.40m. 

 

4.2.2 Residual layer  

The residual layer generally underlies the transported layer on site. This layer 

comprises of slightly moist, yellowish orangey brown, very dense, slightly ferruginised, 

gravelly sand. This layer generally extends to a minimum depth of 3.20m. 

 

4.2.3 Shale bedrock 

Shale was encountered in all the text pits except in test pit 2, it was described as olive 

brown, highly weathered, laminated soft rock shale.    

 

5 Investigation Methodology 

The geotechnical study was carried out in a phased approach: The first stage was a 

desktop study followed by field investigation. Desktop study commenced prior to the field 

work. The field work entailed site walk over survey, excavation and profiling of test pits. 

Field work was carried out by an engineering geologist on the 17th of November 2018. 

During this field work samples were retrieved and taken to a SANAS accredited soil 

testing laboratory. 

 

5.1 Desktop study 

This involved studying of the area to be investigated so as to arrange all logistics that 

would be required for the job to be a success. In addition, this stage involves studying of 

published relevant maps, journals and text books of the area under investigation to get 

an understanding of the expected geology of the site. 

 

https://www.google.com/search?rlz=1C1CHBF_enZA817ZA817&q=ferruginised&spell=1&sa=X&ved=0ahUKEwji2Yv5tofgAhVhTRUIHdGQAmQQkeECCCsoAA


 

  

 

5.2 Field Investigation  

To meet the requirement for the investigation, the field investigation in this site was 

undertaken with reference to the South African Institute of Civil Engineering (SAICE: 

2007) Site Investigation Code of Practice. The detailed site investigation comprised the 

following; 

 

• Walk over survey 

• Excavation and profiling of test pits 

• Laboratory testing 

 

5.2.1 Walk over survey 

The objective of the walkover survey was to identify presence of rock outcrops, likely 

cover soils and to provide a physical description of the surface soil conditions from 

exposures. From a walk over survey, no outcrops were encountered on site, just a stream 

meandering in the lower portion and densely populated trees.  

 

5.2.2 Excavation and profiling of test pits  

The geotechnical study for the area involved inspection and profiling of test pits 

excavated using a light tractor loader backhoe (TLB). The investigation comprised 

excavation of eleven (11 No) test pits. Coordinates of the test pits were determined using 

a hand-held GPS on the South African grid with WGS84 coordinate system (Lo 27). 

 

A two-person team carried out the test pitting in order to comply with accepted safety 

requirements as reflected in the South African Code of Practice (SAICE: 2007). The test 

pits were set out and profiled by a team of engineering geologists/ geotechnical engineers 

in accordance with South African standards (Standards South Africa. South African. 

National Standard. Profiling, Percussion Borehole and Core Logging in Southern Africa 

SANS 633:2012) as well as the standard methodology proposed by Jennings, Brink and 

Williams (Jennings et al.1993). The test pits were excavated to the maximum reach of 

the TLB machine (approximately 3m) or refusal. The excavations were backfilled after 

completion of soil profiling and sampling. Below are the test pits summary. 



 

  

 

5.2.3 Laboratory Testing 

Representative soil samples were taken from all the various soil types encountered and 

submitted to a SANAS accredited laboratory for soil testing. Soil testing included 

determination of the Foundation Indicators (comprising sieve analysis and Atterberg 

Limits), and compaction.  

 

6 Groundwater conditions 

Groundwater seepage was not encountered in any of the test pits excavated at the site; 

however, minor ferricrete was noted in some of the test pits on site, this indicates that a 

changing water regime can be expected. Problems due to ground water seepage are 

therefore expected in places, especially during and after a very wet rainy season wet 

rainy season. More over most part of the site is bounded by the stream therefore, water 

problems are expected. 

  

7 Laboratory test results 

7.1.1 Foundation Indicator (FI) Tests 

In-situ soils usually consist of a mixture of various grain sizes, therefore soils are usually 

classified in terms of their proportions of gravel, sand, silt and clay.  The most widely 

used classification system for geotechnical engineering purposes is the Unified Soil 

Classification System (USCS).  Subgrade soils have been further classified in eight 

groups (A-1 to A-8) based on their field performance according to the Unified Soil 

Highway Classification System (Group Index system).  This classification system is 

employed to designate general characteristics such as plasticity, permeability, bearing 

power, resistance to frost heave, etc. The results obtained from the Foundation Indicator 

tests were further employed in the classification of soils according to the Unified Soil 

Classification System (USCS) and the Unified Soil Highway Classification System, 

respectively, and the results are tabulated below (Table 2). 

 

 

 

 



 

  

 

Table 1: Summary of Foundation Indicator test results 

 

 

Where: 

ML:inorganic silts and very fine sands, rocks flour, silt of clayey fine sands or 

clayey silt with slight plasticity  

SC: clayey sand 

LL: Liquid Limit 

PI: Plasticity Index 

LS: Linear Shrinkage 

GM: Grading Modulus 

 

Table above indicate that; 

 

The Colluvium material encountered on site generally consists of inorganic silts and 

very fine sands, rocks flour, silt of clayey fine sands or clayey silt with slight 

plasticity (ML). This layer has medium (0.71) grading moduli. The fine fractions of 

this material also exhibit moderate (26%) liquid limit and a low (5.2%) linear 

shrinkage, indicating that the material has low plasticity characteristics. The 

material has a low potential expansiveness, according to the method proposed by Van 

der Merwe (1973).  

 

The residual material encountered on site generally consists of clayey sand (SC). This 

layer has a very high (1.16) grading moduli. The fine fractions of this material exhibit 

moderate (30%) liquid limit and a low (7%) linear shrinkage, indicating that the 

Test 

Pit 

Depth 

(m) 
Activity 

Particle size (%) Atterberg’s Limits % 

GM 
Unified 

Classification 
Clay Silt Sand Gravel LL PI LS 

TRANSPORTED LAYER 

TP1 0.00 – 0.30 Low  5.9 44.1 44.3 5.7 26 10 5.2 0.71 ML 

RESIDUAL LAYER 

TP2 0.65-3.20 Low 7.3 22.7 50.2 19.8 30 14 7 1.16 SC 



 

  

 

material has zero to low plasticity characteristics. The material has a low potential 

expansiveness, according to the method proposed by Van der Merwe (1973). 

 

7.1.2 Compaction Tests 

 

Samples of materials identified as potential sources of construction materials were 

sampled for laboratory testing. The samples were subjected to compaction tests in 

which the moisture-density relationship was established, with Californian Bearing 

Ratio tests carried out to determine the suitability of the soils for use in constructing 

layer works and below paved areas. The test results are summarised below: 

 

Table 2: Compaction Results 

Sample 
no. 

Depth 
( m ) 

OMC 
( % ) 

MDD  
( kg/m3 ) 

Swell 
( % ) 

CBR at various densities 

TRH14 

 
     90% 93% 95% 98% 100% 

TRANSPORTED LAYER  

TP1 0.00 – 0.30 10.2 2089 0.08 13 19 24 35 45 G7 

RESIDUAL LAYER  

TP10 0.70 – 1.45 11.1 1973 0.17 2 6 11 28 54 >G10 

 

Legend OMC = Optimum moisture content 

 MDD = Maximum dry density (Mod AASHTO) 

 Swell = Soaked at 100% Mod AASHTO compaction 

 TRH14 = Classification according to TRH14 guidelines 

 

The transported layer has a moderate (2031kg/m3) average maximum dry density and a 

moderate optimum moisture content value. There is low CBR swell values and the tests 

yielded relatively low CBR values at densities typically specified in the field (93 % to 

95 %). 

 

The site is underlain by materials classified as, G7 and >G10 according to the TRH 14 

guidelines (CSIR: 1987). It is not recommended to use a material that is >G10 for the 

construction of an engineered fill of selected sub-grade layer material and in low 

stiffness of engineered fills. Where the material is encountered as G9 it is considered to 



 

  

 

be suitable for use in construction of subgrade layer material and in low stiffness 

engineered fills. The G7 is suitable for the construction of an engineered fill of selected 

sub-grade layer material and in moderate stiffness of engineered fills.  

 

8  Geotechnical Considerations 

8.1 Shallow seepage / groundwater level 

Groundwater seepage was only encountered in test pit two excavated at the site; 

moreover, ferricrete was noted in most of the test pits on site, this indicates that a 

changing water regime can be expected. Problems due to ground water seepage are 

therefore expected in places, especially during and after a very wet rainy season. More 

over most part of the site is bounded by the stream; therefore water problems are 

expected. 

 

8.2 Excavatability 

Excavation conditions over much of the site should categorize as ‘soft mechanical 
excavation’ according to SANS 1200D “Classification of material for machine excavation” 
to depths of a 0.50 to 3.20 meters below ground level, then becomes medium hard to hard 

mostly in the areas underlain by shale bedrock. 

 

 

8.3     On site effluent disposal 

Based on the findings of our investigation, the insitu soil conditions are not conducive for 

on-site effluent disposal. It is recommended that a conservancy tank be constructed to 

cater for the development effluent. It must be designed by a civil engineer taking 

cognisance of the development requirements and the emptying intervals. Alternatively a 

package treatment plant can be installed for the treatment of the effluent and discharge 

of grey water.  



 

  

 

Table 3: SANS 1200D excavation class descriptions- restricted excavation 

Excavation Class Description 

Soft Excavation in material that can be efficiently removed by a 

back-acting excavator of flywheel power approximately 0.10 

kW per millimetre of tined-bucket width, without the use of 

pneumatic tools such as paving breakers 

Intermediate Excavation in material that requires a back-acting 

excavator of flywheel power exceeding 0.10 kW per 

millimetre of tined-bucket width or the use of pneumatic 

tools before removal by equipment equivalent to that 

specified for soft excavation. 

Hard Hard rock excavation shall be excavation in material 

(excluding boulder excavation) that cannot be efficiently 

removed without blasting or wedging and splitting. 

Boulder 

(excavation class 

A) 

Excavation in material containing more than 40% by 

volume of boulders of size in the range of 0.03-20m3, in a 

matrix of soft or smaller boulders. 

 

8.4 Undermined ground 

No indication of the presence of undermined ground was found during the desk study or 

field investigation. There are no closed or working shafts or other signs of mining 

activity within a radius of 1km of the site. 

 

8.5 Instability of areas of soluble rock 

No indication of the presence of soluble rock formations was found during the desk study 

or field investigation. 

 

8.6 Unstable natural slopes 

No indication of the presence of unstable natural slopes was intercepted during the desk 

study or the field investigation. 

 



 

  

 

8.7 Seismic activity 

According to Kijko et. al (2003), the peak ground acceleration for the area is less than 

0,10 m/s2, with a 10% probability of being exceeded in a 50-year period. The seismic 

activity in the area is therefore moderate. 

 

8.8 Areas subject to flooding 

A flood line study falls outside of our scope of work, however the drainage line/stream is 

located some 75m away from the North Eastern boundary of the site. Therefore proper 

draining of surface water would need consideration. A flood line study should be 

conducted if deemed necessary. 

 

9  Geotechnical Recommendations 

9.1 Fill and trenches 

All trenches and excavations must be properly backfilled and compacted in 150 mm thick 

layers and compacted to 95% of modified AASHTO density. 

 

9.2 Drainage measures 

No accumulation of surface water is permitted and the entire development must be 

properly drained. 

 

Control of both surface and potential subsoil seepage is essential on this site to protect 

the proposed road layer works against the ingress of water. Control of surface drainage 

should be by means of the installed surface drains 



 

  

 

9.3 Cuts 

The site is relatively flat with minor cuts anticipated, however where large cuts are to be 

made, an assessment of the stability of the cuts may be required. A competent 

geotechnical engineer should assess the stability of the cuts as well as design lateral 

support if needed. 

 

9.4 Pavement considerations 

The underlain material is of G7 and less than G10 quality, it is suggested that where the 

material is of quality less that G10, the in-situ strength is unsuitable for subgrade 

material and competent material must be introduced with a minimum quality of a G6 or 

better material. No borrow pit was included in the investigation. The G7 is suitable for 

the construction of an engineered fill of selected sub-grade layer material and in 

moderate stiffness of engineered fills.    

 

10   Recommended Development 

10.1 Site Suitability and Development Criteria 

The investigation indicated that the site is suitable for the proposed service development 

provided that certain design considerations, as mentioned hereafter, are adhered to. 

 

10.2  Geotechnical Site Classification 

The evaluation of the foundation soils and subsequent classification of the site into 

foundation classes has been carried along the guidelines as proposed by Watermayer 

and Tromp (1992) and the Structural Division of the SAICE as prescribed by the 

NHBRC. Based on the geology, soil profiles and laboratory testing carried out on 

samples recovered from site during investigation; the site has been classified as S1/R. 

 

 

 



 

  

 

 

 

11   Conclusion and Recommendations 

No adverse conditions prohibiting the construction of structures were encountered at the 

site. We recommend that the proposed service station development proceed subject to the 

following condition: 

 

 The structures & foundations must be designed by an Engineer taking cognisance 

of the recommendations contained herein.   

 

 

11.1 Foundations 
 

The proposed development will include light structures and filling station. Such 

structures have low loads anticipated and they will not exceed 100kPa. It is therefore 

recommended that the propose structures are founded on strip foundations, these 

foundations should rest on competent founding materials or underlain shale bedrock. 

The footings should be constructed to structural engineer’s specification. 

 

Founding alternatives for lightly loaded single and double-storey structures include the 

following: 

 

It is recommended that the underground fuel tank be positioned on the far South West 

side of the site. 

 

The results from investigation reveal that the soft material ranges about 0.50 to about 

1.00m and 3.00m below the natural ground, it is thus recommended that the deeper 

excavation through the transported and residual material are excavated using a 20 ton 

excavator to a depth of about 1.00m to 3.00m. The excavation is considered to be 

intermediate becoming hard on reaching the underlying shale bedrock, much bigger and 

stronger equipment is used. Blasting might be needed as well to install the tanks 

properly.  
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Appendix A 

Summary of standard soil and rock profile 

description terminology  
 



 

  

 

 

 
STANDARD DESCRIPTIONS USED IN SOIL PROFILING 

1.      MOISTURE CONDITION 2.     COLOUR 

Term Description  

The Predominant colours or colour combinations 

 are described including secondary coloration 

 described as banded, streaked, blotched, 

 mottled, speckled or stained. 

 

Dry  

Slightly 
moist 

Requires addition of water to reach optimum 
moisture content for compaction 

Moist Near optimum content 

Very 
Moist 

Requires drying to attain optimum content 

Wet Fully saturated and generally below water table 

3.     CONSISTENCY 

3.1   Non-Cohesive Soils 3.2   Cohesive Soils 

Term Description Term Description 

Very 
Loose 

Crumbles very easily when scraped with 
geological pick 

Very soft Easily penetrated by thumb.  Sharp end of pick 
can be pushed in 30 - 40mm. Easily moulded by 
fingers. 

Loose Small resistance to penetration by sharp end of 
geological pick 

Soft Pick head can easily be pushed into the shaft of 
handle. Moulded by fingers with some pressure. 

Medium 
Dense 

Considerable resistance to penetration by sharp 
end of geological pick 

Firm Indented by thumb with effort.  Sharp end of 
pick can be pushed in up to 10mm.  Can just be 
penetrated with an ordinary spade. 

Dense 

 

Very high resistance to penetration to sharp end 
of geological pick.  Requires many blows of hand 
pick for excavation. 

Stiff Penetrated by thumbnail.  Slight indentation 
produced by pushing pick point into soil.  
Cannot be moulded by fingers.  Requires hand 
pick for excavation. 

Very 
Dense 

High resistance to repeated blows of geological 
pick.  Requires power tools for excavation 

Very Stiff Indented by thumbnail.  Slight indentation 
produced by blow of pick point.  Requires power 
tools for excavation. 

4.     STRUCTURE 5.     SOIL TYPE 

5.1   Particle Size 

Term Description Term Size  ( mm ) 

Intact Absence of fissures or joints Boulder >200 

Fissured Presence of closed joints Pebbles 60 – 200 

Shattered Presence of closely spaced air filled joints 
giving cubical fragments 

Gravel 60 – 2 

Micro-
shattered 

Small scale shattering with shattered 
fragments the size of sand grains 

Sand 2 – 0,06 

Slickenside
d 

Polished planar surfaces representing shear 
movement in soil 

Silt 0,06 – 0,002 

Bedded 
Foliated 

Many residual soils show structures of parent 
rock. 

Clay <0,002 

6.     ORIGIN 5.2   Soil Classification 

6.1   Transported Soils 
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Term Agency of Transportation 

Colluvium Gravity deposits 

Talus Scree or coarse colluvium 

Hillwash Fine colluvium 

Alluvial River deposits 

Aeolian Wind deposits 

Littoral Beach deposits 

Estuarine Tidal – river deposits 

Lacustrine Lake deposits 

6.2  Residual soils 

These are products of in situ weathering of rocks and are 
described as e.g. Residual Shale 

6.3  Pedocretes 

Formed in transported and residual soils etc. 

 calcrete, silcrete, manganocrete and ferricrete. 



 

  

 

SUMMARY OF DESCRIPTIONS USED IN ROCK CORE LOGGING 

1.     WEATHERING 

Term Symbol Diagnostic  Features 

Residual Soil W5 Rock is discoloured and completely changed to a soil in which original rock fabric is 
completely destroyed.  There is a large change in volume. 

Completely 
Weathered 

W5 Rock is discoloured and changed to a soil but original fabric is mainly preserved.  There may 
be occasional small corestones. 

Highly 
Weathered 

W4 Rock is discoloured, discontinuities may be open and have discoloured surfaces, and the 
original fabric of the rock near the discontinuities may be altered; alternation penetrates 
deeply inwards, but corestones are still present. 

Moderately 
Weathered 

W3 Rock is discoloured, discontinuities may be open and will have discoloured surfaces with 
alteration starting to penetrate inwards, intact rock is noticeably weaker than the fresh 
rock. 

Slightly 
Weathered 

W2 Rock may be slightly discoloured, particularly adjacent to discontinuities, which may be 
open and will have slightly discoloured surfaces, the intact rock is not noticeably weaker 
than the fresh rock. 

Unweathered W1 Parent rock showing no discolouration, loss of strength or any other weathering effects. 

2.     HARDNESS 3.     COLOUR 

Classification Field Test Compressive 
Strength Range 

MPa 

 

 

 

The predominant colours or colour combination  

are described including secondary colouration  

described as banded, streaked, blotched, 

 mottled, speckled or stained. 

Extremely 
Soft Rock 

Easily peeled with a knife <1 

Very Soft 
Rock 

Can be peeled with a knife.  Material 
crumbles under firm blows with the 
sharp end of a geological pick. 

1 to 3 

Soft Rock Can be scraped with a knife, 
indentation of 2 to 4 mm with firm 
blows of the pick point. 

3 to 10 

Medium Hard 
Rock 

Cannot be scraped or peeled with a 
knife.  Hand held specimen breaks 
with firm blows of the pick. 

10 to 25 

Hard Rock  Point load tests must be carried out 
in order to distinguish between these 
classifications  

25 - 70 

Very Hard 
Rock 

These results may be verified by 
uniaxial compressive strength tests 
on selected samples. 

70 - 200 

Extremely 
Hard Rock 

 >200 

4.     FABRIC 

4.1  Grain Size 4.2  Discontinuity Spacing 

Term Size (mm) Description for: Bedding, 
foliation, laminations 

Spacing (mm) Descriptions for joints, 
faults, etc. 

Very Coarse >2,0 Very Thickly Bedded > 2000 Very Widely 

Coarse 0,6  –  2,0 Thickly Bedded 600  –   2000 Widely 

Medium 0,2  –  0,6 Medium Bedded 200  –  600 Medium 

Fine 0,06  –  0,2 Thinly Bedded 60  – 200 Closely 

Very Fine < 0,06 Laminated 3  –  60 Very closely 

  Thinly Laminated <3  

5.     ROCK NAME 6.     STRATIGRAPHIC HORIZON 

Classified in terms of origin:  

 

Identification of rock type in terms of 
stratigraphic horizons. 

IGNEOUS Granite, Diorite, Gabbro, Syenite, , Dolerite, Trachyte, 
Andesite, Basalt. 

METAMORPHI
C 

Slate, Felsite, Gneiss, Schist, Quartzite 

SEDIMENTAR
Y 

Shale, Mudstone, Siltstone, Sandstone, Dolomite, 
Conglomerate, Tillite,  Limestone. 

 



 

  

 

  

 

 

 

Appendix B 

Soil Profile Descriptions and Summary 
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Slightly  moist,  dark brown, dense, shattered, silty sand with traces of fine
gravel. Colluvium.

Slightly  moist, yellowish orangey brown, very dense, slightly ferruginised,
gravelly sand. Residual.

Olive   brown,   highly  weathered,  closely  jointed,  laminated,  soft  rock

shale. 

Scale

1:10

NOTES

1) No ground water seepage observed.

2) FI sample taken @ 070˜1.45m.

3) Test pit side walls stable.

4) Refusal on a shale.
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Slightly  moist,  dark brown, dense, shattered, silty sand with traces of fine
gravel. Colluvium.

Olive   brown,   highly  weathered,  closely  jointed,  laminated,  soft  rock

shale. 

Scale

1:10

NOTES

1) No ground water seepage observed.

2) No sample taken.

3) Test pit side walls stable.

4) Refusal on a shale.
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Slightly  moist,  dark brown, dense, shattered, silty sand with traces of fine
gravel. Colluvium.

Slightly  moist, yellowish orangey brown, very dense, slightly ferruginised,
gravelly sand. Residual.

Olive   brown,   highly  weathered,  closely  jointed,  laminated,  soft  rock

shale. 

Scale

1:15

NOTES

1) No ground water seepage observed.

2) No sample taken.

3) Test pit side walls stable.

4) Refusal on a shale.
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Slightly  moist,  dark brown, dense, shattered, silty sand with traces of fine
gravel. Colluvium.

Slightly  moist, yellowish orangey brown, very dense, slightly ferruginised,
gravelly sand. Residual.

Olive   brown,   highly  weathered,  closely  jointed,  laminated,  soft  rock

shale.

Scale

1:10

NOTES

1) No ground water seepage observed.

2) FI sample taken @ 0--0.30m.

3) Test pit side walls stable.

4) Refusal on a shale.
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slighty  moist,  dark  brown gravelly silty sand with minor traces of builders
rubble. Fill.

Slightly  moist,  dark brown, dense, shattered, silty sand with traces of fine
gravel. Colluvium.

Slightly  moist, yellowish orangey brown, very dense, slightly ferruginised,
gravelly sand. Residual.

Scale

1:15

NOTES

1) Ground water seepage observed at 3.00m.

2) FI sample taken @ 0.65--3.20m.

3) Test pit side walls stable.
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Slightly  moist,  dark brown, dense, shattered, silty sand with traces of fine
gravel. Colluvium.

Slightly  moist, yellowish orangey brown, very dense, slightly ferruginised,
gravelly sand. Residual.

Olive   brown,   highly  weathered,  closely  jointed,  laminated,  soft  rock

shale. 

Scale

1:10

NOTES

1) 1. No ground water seepage observed.

2) No sample taken.

3) Test pit side walls stable.

4) Refusal on a shale.
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Slightly  moist,  dark brown, dense, shattered, silty sand with traces of fine
gravel. Colluvium.

Slightly  moist, yellowish orangey brown, very dense, slightly ferruginised,
gravelly sand. Residual.

Olive   brown,   highly  weathered,  closely  jointed,  laminated,  soft  rock

shale. 

Scale

1:10

2) No sample taken.

3) Test pit side walls stable.

4) Refusal on a shale.
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Slightly  moist, yellowish orangey brown, very dense, slightly ferruginised,
gravelly sand. Residual.

Olive   brown,   highly  weathered,  closely  jointed,  laminated,  soft  rock

shale. 

Scale

1:10

NOTES

1) No ground water seepage observed.

2) No sample taken.

3) Test pit side walls stable.

4) Refusal on a shale.
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Slightly  moist,  dark brown, dense, shattered, silty sand with traces of fine
gravel. Colluvium.

Slightly  moist, yellowish orangey brown, very dense, slightly ferruginised,
gravelly sand. Residual.

Scale
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NOTES

1) No ground water seepage observed.

2) No sample taken.

3) Test pit side walls stable.

4) Refusal on a shale.
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Slightly  moist,  dark brown, dense, shattered, silty sand with traces of fine
gravel. Colluvium.

Slightly  moist, yellowish orangey brown, very dense, slightly ferruginised,
gravelly sand. Residual.

Olive   brown,   highly  weathered,  closely  jointed,  laminated,  soft  rock

shale. 

Scale

1:10

NOTES

1) No ground water seepage observed.

2) No sample taken.

3) Test pit side walls stable.

4) Refusal on a shale.
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Slightly  moist,  dark brown, dense, shattered, silty sand with traces of fine
gravel. Colluvium.

Slightly  moist, yellowish orangey brown, very dense, slightly ferruginised,
gravelly sand. Residual.

Olive   brown,   highly  weathered,  closely  jointed,  laminated,  soft  rock

shale. 

Scale

1:10

NOTES

1) No ground water seepage observed.

2) No sample taken.

3) Test pit side walls stable.

4) Refusal on a shale.
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Slightly  moist,  dark  brown,  dense,  shattered,  silty  sand  with traces of
more fine gravel. Colluvium.

Slightly  moist, yellowish orangey brown, very dense, slightly ferruginised,
gravelly sand. Residual.

Olive   brown,   highly  weathered,  closely  jointed,  laminated,  soft  rock

shale. 

Scale

1:10

NOTES

1) No ground water seepage observed.

2) No sample taken.

3) Test pit side walls stable.

4) Refusal on a shale.
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Appendix C 

Laboratory Test Results 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 











 

  

 

 

 

 

 

 

 

Appendix D 

Dynamic Cone Penetrometer (DCP) Test 

Results 
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Remarks:   1. DCP testing done at existing ground level.  
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Remarks:   1. DCP testing done at existing ground level.  
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(For official use only) 

Provincial Reference Number:  
 

NEAS Reference Number: KZN  /  EIA  / 
 

Waste Management Licence Number (if applicable):  

Date Received by Department:  

 

DETAILS OF SPECIALIST AND DECLARATION OF INTEREST 
 
 
Submitted in terms of section 24(2) of the National Environmental Management Act, 1998 (Act 
No. 107 of 1998) or for a waste management licence in terms of section 20(b) of the National 
Environmental Management: Waste Act, 2008 (Act No. 59 of 2008). 
 

 
KINDLY NOTE: 
 

1. This form is current as of October 2019. It is the responsibility of the Applicant / Environmental 
Assessment Practitioner (“EAP”) to ascertain whether subsequent versions of the form have 
been released by the Department.  

 
 

PROJECT TITLE 

GEOTECHNICAL INVESTIGATION REPORT FOR THE PROPOSED COPESVILLE SERVICE STATION 
DEVELOPMENT,  
PIETERMARITZBURG KWAZULU-NATAL  
 

DISTRICT MUNICIPALITY 

UMGUNGUNDLOVU DISTRICT MUNICIPALITY 
 
 

1. SPECIALIST INFORMATION 
 

Specialist name: SGC ENGINEERS (PTY) LTD 

Contact person: SALVAN GOVENDER 

Postal address: P.O. BOX 1074, VERULAM 

Postal code: 4340 Cell: 0837955600 

Telephone:  Fax:  

E-mail: salvangovender@gmail.com 

Professional affiliation(s) 
(if any) 

ECSA 
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Project Consultant / EAP: Terratest (Pty) Ltd 

Contact person: Riona Patak 

Postal address: PO Box 794, Hilton 

Postal code: 3245 Cell: 083 459 2009 

Telephone: (033) 343 6789 Fax: (033) 343 6701 

E-mail: patakr@terratest.co.za 

 

2. DECLARATION BY THE SPECIALIST 

 
I,                                                                ,, declare that -- 
 
General declaration: 
 

 I act as the independent specialist in this application; 

 do not have and will not have any vested interest (either business, financial, personal or other) in 
the undertaking of the proposed activity, other than remuneration for work performed in terms of the 
Environmental Impact Assessment Regulations, 2014; 

 I will perform the work relating to the application in an objective manner, even if this results in views 
and findings that are not favourable to the applicant; 

 I declare that there are no circumstances that may compromise my objectivity in performing such 
work; 

 I have expertise in conducting the specialist report relevant to this application, including knowledge 
of the Act, regulations and any guidelines that have relevance to the proposed activity; 

 I will comply with the Act, regulations and all other applicable legislation; 

 I have no, and will not engage in, conflicting interests in the undertaking of the activity; 

 I undertake to  disclose to the applicant and the competent authority all material information  in my 
possession that reasonably has or may have the potential of influencing - any decision to be taken 
with respect to the application by the competent authority; and -  the objectivity of any report, plan 
or document to be prepared by myself for submission to the competent authority; 

 all the particulars furnished by me in this form are true and correct; and 

 I am aware that a person is guilty of an offence in terms of Regulation 48 (1) of the EIA 
Regulations, 2014, if that person provides incorrect or misleading information.  A person who is 
convicted of an offence in terms of sub-regulation 48(1) (a)-(e) is liable to the penalties as 
contemplated in section 49B(1) of the National Environmental Management Act, 1998 (Act 107 of 
1998). 

 
 
 

Signature of the specialist: 

 
 

Name of company: 
 
SGC ENGINEERS (PTY) LTD 

Date: 
 
22 JANUARY 2021 
_______________________________ 

SALVAN  GOVENDER 

mailto:patakr@terratest.co.za
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Members : P.G. Hansmeyer Pr.Sci.Nat.,B.Sc (Hons.) Eng. Geol.,  
T.S. Mathibela, G.N. Shabangu,  J. du Preez Pr. Sci. Nat., B.Sc (Hons) Geohydrology 

 

 
5 July 2020         OOuurr  RReeff::    LLLL33557700 

 

The Project Manager / Owner 

Saphire West investments cc 

 

 

 

Attention:  Mr. Amar Singh   email to  info@maidstoness.co.za 

Cell:   074 582 9583 

 

Mr. Naaz Moosa      email to:  naazmoosa@yahoo.co.uk 

       Cell:  082 732 7665  

  

RREE::  PPRREELLIIMMIINNAARRYY  RREEPPOORRTT  OONN  AA  GGEEOOHHYYDDRROOLLOOGGIICCAALL  IINNVVEESSTTIIGGAATTIIOONN  FFOORR  TTHHEE  PPRROOPPOOSSEEDD  

SSEERRVVIICCEE  SSTTAATTIIOONN  OONN  TTHHEE  RR3333,,  UUMMGGUUNNGGUUNNDDLLOOVVUU  DDIISSTTRRIICCTT  MMUUNNIICCIIPPAALLIITTYY,,  KKWWAAZZUULLUU--NNAATTAALL  

 
Dear Sir, 

 

The results of the geohydrological investigation, which included the geohydrological suitability 

investigations to affect a filling station at the aforementioned location is discussed in this initial report.  

Comments and recommendations on the site suitability as well as proposals regarding the potential 

impact, mitigation measures and monitoring recommendations are also included. 

 

I trust that this meets with your immediate requirements in this regard. 

 

Yours Faithfully 

 
Jacques du Preez 

Hydrogeologist (Pr Sci Nat - BSc Hons) 

ENGEOLAB cc - Hilton (KwaZulu-Natal)   

Cell: 083 628 3263
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Report Type:    Geohydrological Risk Assessment Investigation 

 

Project Title: PPRREELLIIMMIINNAARRYY  RREEPPOORRTT  OONN  AA  GGEEOOHHYYDDRROOLLOOGGIICCAALL  

IINNVVEESSTTIIGGAATTIIOONN  FFOORR  TTHHEE  PPRROOPPOOSSEEDD  SSEERRVVIICCEE  SSTTAATTIIOONN  AALLOONNGG  

TTHHEE  RR3333,,  UUMMGGUUNNGGUUNNDDLLOOVVUU  DDIISSTTRRIICCTT  MMUUNNIICCIIPPAALLIITTYY,,  

KKWWAAZZUULLUU--NNAATTAALL..  

 

Compiled for:    Saphire West investments cc (Maidstone Service Station) 
 

Compiled by: Jacques du Preez; B.Sc (Hons) Geohydrology, Pr.Sci.Nat 

  

Engeolab Reference: LL3570 

 

Version: Version 1-Final 

 

Date: 25 June 2020 

 

Distribution List:  Mr. Amar Singh &  

Email to:  info@maidstoness.co.za 
     Mr. Naaz Moosa 

     Email to  naazmoosa@yahoo.co.uk  

(1 electronic copy) 

Disclaimer: 

The results, conclusions and recommendations of this report are limited to the Scope of Work agreed 

between Engeolab (Pty) Ltd and the Client who requested this investigation. All assumptions made and all 

information contained within this report, its attachments and maps depend on accessibility to and 

reliability of relevant information. All work conducted by Engeolab (Pty) Ltd is done in accordance with the 

Engeolab Standard Operating Procedures.   

 

The undersigned, Jacques du Preez, has: 

• a B.Sc Honours in Geohydrology,  

• is professionally registered with the South African Council of Natural Scientific Professions 

(SACNASP member nr. 400033/02) since 2002,  

• has 19 years of relevant experience in in geohydrological investigations and  

• having worked on numerous similar projects including petrochemical, environmental and risk 

assessment projects,  

• have gained valuable experience in generating reports for water use licence applications. 

 

Copyright:  

This report and its findings are copyright protected and remain the property of the author; his company 

and its representatives, unless where referenced to external sources. No part may be used or re-produced 

without written consent as that is a criminal offence. This document must be referenced if any 

information contained in it is used in any other document or presentation. 

 

Limit of Liability 

The Client agrees that any claims against Consultant pertaining to this Project shall be limited to the claims 

related to, or attributable to, proven negligence by Consultant in the performance of its services, provided 

that any claims must be brought within 12 months from the earlier of the date of the last service 
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performed by Consultant, or the date of substantial completion of the work. 

The amount of claim payable by Consultant shall be limited to the amount that can be claimed under the 

applicable insurance policy pertaining to the Project, or 50% of the value of engineering fees paid to 

Consultant on the Project, whichever is less. 

 

In no event shall Consultant (Engeolab Pty Ltd) be liable, whether in contract or tort, for:  

• loss or damage occasioned by any event beyond Consultant’s control; or 

• consequential damage including without limitation, loss of earnings, loss of production, or 

loss of use, howsoever caused. 

 

Declaration: 

I hereby declare: 

1. I have no vested interest (now or in the future) in this project and that I have no personal 

interest with respect to the parties involved in this project. 

2. I have not been offered, nor have I received any significant form of inappropriate reward for 

compiling this report. 

3. I have no bias with regard to this project or towards the various stakeholders involved in this 

project. 

 

……………………………….(electronic signature)   Date:…5th July 2020…………… 

Jacques du Preez 

Hydrogeologist (Pr Sci Nat - BSc Hons) ENGEOLAB (Pty) Ltd 
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Glossary 
 
Advection is the process by which solutes are transported by the bulk motion of the flowing groundwater. 

 

Aquifer – A body of rock, consolidated or unconsolidated, that is sufficiently permeable to conduct 

groundwater and to yield significant quantities of water to wells and springs. 

 

Compartment – In a slope-aquifer system, an area formed by an undulation of the water table generally 

conforming to an undulation in the overlying topography. The crests of the water-table undulations 

represent natural groundwater divides that, under natural conditions, restrict the movement of 

groundwater to the boundaries of the compartment. 

 

Cone of Depression – A depression in the potentiometric surface of a body of groundwater that has the 

shape of an inverted cone and develops around a well/mine shaft/open pit mine from which water is 

being withdrawn. 

 

A confined aquifer is a formation in which the groundwater is isolated from the atmosphere at the point 

of discharge by impermeable geologic formations; confined groundwater is generally subject to pressure 

greater than atmospheric pressure. 

 

Discharge Area – An area in which there is an upward component of hydraulic head in an aquifer. 

Groundwater flows toward land surface in a discharge area and escapes as a spring, seep, base flow to 

streams, or by evaporation and transpiration. 

 

Dispersion is the measure of spreading and mixing of chemical constituents in groundwater caused by 

diffusion and mixing due to microscopic variations in velocities within and between pores. 

 

Drawdown – The decline of the water table or potentiometric surface as a result of withdrawals from 

wells or excavations. 

 

Effective porosity is the percentage of the bulk volume of a rock or soil that is occupied by interstices that 

are connected. 

 

Equipotential line – A line in a two-dimensional groundwater flow field on which the total hydraulic head 

is the same at all points. 

 

Fault – A fracture or fracture zone along which there has been displacement of the sides relative to one 

another parallel to the fracture. 

 

Fracture – A crack, joint, fault or other break in rocks caused by mechanical failure. 

 

Groundwater table is the surface between the zone of saturation and the zone of aeration; the surface of 

an unconfined aquifer. 

 

Heterogeneous indicates non-uniformity in a structure. 

 

Hydraulic conductivity (K) is the volume of water that will move through a porous medium in unit time 

under a unit hydraulic gradient through a unit area measured perpendicular to the area [L/T]. Hydraulic 

conductivity is a function of permeability and the fluid’s density and viscosity. 
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Hydraulic gradient is the rate of change in the total head per unit distance of flow in a given direction. 

 

Hydraulic Head – Generally, the altitude of the free surface of a body of water above a given datum. 

 

Hydrodynamic dispersion comprises of processes namely mechanical dispersion and molecular diffusion. 

 

Interflow – The lateral movement of water in the unsaturated zone during and immediately after 

precipitation. 

Interflow occurs when the zone above a low permeability horizon becomes saturated and lateral flow is 

initiated parallel to the barrier. 

 

Joint – A fracture in rock along which there has been no visible movement. 

 

Mechanical dispersion is the process whereby the initially close group of pollutants are spread in a 

longitudinal as well as a transverse direction because of velocity distributions. 

 

Metamorphic Rock – A rock formed at depth in the earth’s crust from pre-existing rocks by mineralogical, 

chemical and structural changes caused by high temperature, pressure and other factors. Examples 

include slate, schist and gneiss. 

 

Observation borehole is a borehole drilled in a selected location for the purpose of observing parameters 

such as water levels. 

 

Perched Water Table – The upper surface of a body of unconfined groundwater separated from the main 

body of groundwater by unsaturated material. 

 

Permeability is related to hydraulic conductivity, but is independent of the fluid density and viscosity and 

has the dimensions L2. Hydraulic conductivity is therefore used in all the calculations. 

 

pH is a measure of the acidity or alkalinity of a solution, numerically equal to 7 for neutral solutions, 

increasing with increasing alkalinity and decreasing with increasing acidity. 

 

Piezometric head (f) is the sum of the elevation and pressure head. An unconfined aquifer has a water 

table and a confined aquifer has a piezometric surface, which represents a pressure head. The piezometric 

head is also referred to as the hydraulic head. 

 

Porosity – The ratio of the aggregate volume of interstices in a rock or soil to its total volume. It is usually 

stated as a percentage. 

 

Potentiometric Surface – An imaginary surface representing the total head of groundwater and defined by 

the level to which water rises in tightly cased wells. The water table is a particular potentiometric surface. 

 

Pumping tests are conducted to determine aquifer or borehole characteristics. 

 

Recharge is the addition of water to the zone of saturation; also, the amount of water added. 

 

Sandstone is a sedimentary rock composed of abundant rounded or angular fragments of sand set in a 

fine-grained matrix (silt or clay) and more or less firmly united by a cementing material. 
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Sedimentary Rock – A layered rock resulting from the consolidation of sediment deposited by some 

geologic agent such as water, wind, or ice. Typical sedimentary rocks include sandstone, limestone and 

shale. 

 

Shale is a fine-grained sedimentary rock formed by the consolidation of clay, silt or mud. It is characterised 

by finely laminated structure and is sufficiently indurated so that it will not fall apart on wetting. 

 

Specific storage (S0), of a saturated confined aquifer is the volume of water that a unit volume of aquifer 

releases from storage under a unit decline in hydraulic head. In the case of an unconfined (phreatic, 

watertable) aquifer, specific yield is the water that is released or drained from storage per unit decline in 

the water table. 

 

Static water level is the level of water in a borehole that is not being affected by withdrawal of 

groundwater. 

 

Storativity is the two-dimensional form of the specific storage and is defined as the specific storage 

multiplied by the saturated aquifer thickness. 

 

Total dissolved solids (TDS) is a term that expresses the quantity of dissolved material in a sample of 

water. 

 

Transmissivity (T) is the two-dimensional form of hydraulic conductivity and is defined as the hydraulic 

conductivity multiplied by the saturated aquifer thickness. 

 

An unconfined, water table or phreatic aquifer are different terms used for the same aquifer type, which 

is bounded from below by an impermeable layer. The upper boundary is the watertable, which is in 

contact with the atmosphere so that the system is open. 

 

Vadose zone is the zone containing water under pressure less than that of the atmosphere, including soil 

water, intermediate vadose water, and capillary water. This zone is limited above by the land surface and 

below by the surface of the zone of saturation, that is, the water table. 

 

Water table is the surface between the vadose zone and the groundwater, that surface of a body of 

unconfined groundwater at which the pressure is equal to that of the atmosphere. 
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Abbreviations and Acronyms 
 

DWS  Department of Water Affairs and Sanitation 

EC  Electrical Conductivity (mS/m) 

Fe  Iron (mg/l) 

IWULA  Integrated Water Use License Application 

K  Hydraulic Conductivity (m/day) 

mamsl  Meters above mean sea level 

m3/month Water Consumption – cubic metres per month 

MAE  Mean Annual Evaporation 

MAP  Mean Annual Precipitation 

MAR  Mean Annual Runoff 

mbgl  Meters below ground level 
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PPRREELLIIMMIINNAARRYY  RREEPPOORRTT  OONN  AA  GGEEOOHHYYDDRROOLLOOGGIICCAALL  IINNVVEESSTTIIGGAATTIIOONN  FFOORR  TTHHEE  
PPRROOPPOOSSEEDD  SSEERRVVIICCEE  SSTTAATTIIOONN  AALLOONNGG  TTHHEE  RR3333,,  

UUMMGGUUNNGGUUNNDDLLOOVVUU  DDIISSTTRRIICCTT  MMUUNNIICCIIPPAALLIITTYY,,  KKWWAAZZUULLUU--NNAATTAALL  

 

1. INTRODUCTION 

Engeolab (Pty) Ltd was appointed to assess the hydrogeological conditions and assess the 

environmental risk associated with the proposed establishment of a Service Station along the 

R33, near Pietermaritzburg, KwaZulu-Natal. The site investigated is indicated on the Locality 

Plan, Figure 1 in Appendix A.  

 

The site is proposed to be developed as a fuel filling station development, which is 1.47ha in 

extent, comprising a number of single storey structures, underground storage tanks and 

parking areas. The geohydrological investigation is required to assess the potential risk of 

contamination from underground fuel storage tanks on the aquifer and water courses within 

the proximity of the site. The site assessment will form part of the Environmental Impact 

Assessment and Water Use License Applications.  

 

The field work commenced on the 24th of June which comprised of running 2 geophysical 

traverse lines in the project area and the collection of 4 (2 large and 2 small) water samples 

from 2 existing boreholes within a 3km radius of the site. Only 2 boreholes were sampled as 

the 3rd was inaccessible due to it being surrounded by a cage. The water samples obtained 

from the 2 boreholes on the 24th were submitted to Talbot & Talbot / Talbot Laboratories 

(Pty) Ltd in Camps Drift, Pietermaritzburg on the 25th and the final laboratory tests were 

received  

 
2. DEVELOPMENT SETTING 

The site is located approximately 10km north of Pietermaritzburg and is roughly 1.47 ha in 

size, with the approximate dimensions of 130m by 110m. Access to the site is off the R33 via 

the D173 dirt road.  

 
Photo 1 indicating the proposed site. 
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Adjacent land is occupied by sugar cane farms to the south and west, the R33 on the north-

western boundary and 2 brick work facilities to the south-east. Albert Falls Dam is located 

roughly 8.5km north-north-east. The site area has an elevation range of 713 to 720mamsl 

with ground levels sloping downwards in a northerly direction. Figure 2 – Site Plan- Appendix 

A shows the site layout. 

 

3. OBJECTIVES 

To develop the proposed filling station, underground storage tanks and parking areas, a water 

use licence has to be obtained. Department of Water Affairs (DWS) has requested, as part of 

the submission, a geotechnical and geohydrological assessment from an independent 

groundwater consultant. The required geotechnical & geohydrological study must conform to 

the stipulated DWS criteria for the water use licence application in terms of Section 21 of the 

National Water Act (36 of 1998)  

 

As such, a water use licence application is required for the following water uses: 

Section 21(c) 

Section 21 (i) 

Section 21 (j) 

 

Geotechnical Assessment 

The geotechnical assessment was conducted by JG Africa, but the report has not been 

reviewed as part of this investigation. However, two previous reports: Geotechnical 

Terratest Report (2008) and Jeffares & Green Geohydrological Report (2012) Titled “ 

GEOHYDROLOGICAL ASSESSMENT FOR THE PROPOSED UMGUNGUNDLOVU LANDFILL, 

NEAR PIETERMARITZBURG, KWAZULU-NATAL, was reviewed as part of this 

investigation.  

 

Geohydrological Assessment 

The aims and objectives of this assessment are to quantify the pre-development status 

quo in terms of the geohydrological conditions on site. These baseline pre-

development status conditions will be used for monitoring and managing any 

groundwater related impacts during the construction and post-construction periods. 

As a secondary objective potential issues and risks as well as their significance will be 

highlighted and recommendations in terms of mitigation measures for normal 

operating times as well as potential breakages, spills and unlikely events will be 

discussed. 

 

An assessment of the available information which included the relevant geological map, 

topographical map, aerial photographs, existing data basis, previous investigations, reports 

and published work, see list of information consulted in Section 15, combined with the field 

investigation results were used to determine the current site conditions and status quo of the 

proposed construction site. These data sets can be used as background values against which 

all future monitoring results can be exacted.  

 

This report presents the findings of the geohydrological investigation.  
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4. SCOPE OF WORK 

 

The terms of reference for this assignment was for the specialist to correctly interpret and 

quote to address the DWS’s various requirements for a WULA of this nature and scope. It is 

therefore Engeolab’s understanding that this should include, amongst others, the following: 

 

• Undertake a geo-hydrological investigation of the site in accordance with DWS 

guidelines and requirements for issuing a water use license.   

• Identify potential impacts (positive or negative, including cumulative impacts, if 

relevant) of the proposed sub-station on hydrological or geo-hydrological process 

during construction and operation.  

• Recommend measures where relevant to enhance the positive or mitigate the 

negative impacts identified. 

 

The specialist must also ensure their study complies and meets other relevant or recent 

legislation and developments, as applicable. The preliminary geohydrological assessment of 

the site was conducted in accordance with the following guidelines:- 

• DWAF proposed requirements for geohydrological component of site investigation 

and reporting for underground storage facilities; 

• DWAF minimum requirements for water monitoring at waste management 

facilities, Second Edition, dated 1998; 

• South African National Standard, SANS 10089-3:2010, Part 3. The installation, 

modification and decommissioning of underground storage tanks, pumps, 

dispenses and pipework at service stations and consumer installations. 

 

5. METHODOLOGY 

In order for the specialist to ensure their study meets the relevant requirements, the following 

methodology was followed:  

 

Geohydrological Assessment 

In order to achieve the objectives it was decided that the following terms of methodology 

should be followed for the geohydrological assessment:  

 

Phase A - Data Review and Desk Top Study  

• Review of existing reports and information available for the proposed 

development, as well as the undertaking of a desktop review of available 

publications and geohydrological data for the study area and its surroundings.  

 

Phase B - Site Investigation & Hydrocensus 

• Undertaking of a site walkover to gather site-specific geohydrological information 

as well as conducting a hydro-census to record any monitoring wells /boreholes 

and surface water impoundments in the study area which also includes:  

 location, depth, yield, abstraction equipment/amount and use of groundwater; 

 location and use of any surface water sources within the proposed 

development footprint, including streams and rivers. 
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Phase C- Groundwater & Surface Water Monitoring & Sampling 

• Groundwater monitoring and sampling including: 

 recording of static water levels of  boreholes or monitoring wells; 

 submission of groundwater samples from boreholes/wells for submission to a 

SANAS-accredited laboratory for Abr. SANS 241:2011 analysis, as well as 

analysis for any additional determinants listed in the Department of Water 

Affairs (DWA) Wastewater Limit Values Applicable to Discharge of a 

Wastewater into a Water Resource.  

 

Phase D - Data Evaluation and Reporting 

• Basic desktop assessment to confirm the location of any other previously installed 

boreholes / monitoring wells in the study area, and the location of any subsurface 

features / surface impoundments in close proximity to the site which may allow 

for rapid groundwater migration 

• Preparation of a geohydrological investigation report, where the following are 

included: 

 field investigation methodologies and applicable principles; 

 results of the hydrocensus, including the position of, and distance to, identified 

groundwater and surface water sources as well as the collection of pertinent 

groundwater and surface water field characteristics; 

 consequent position of, and distance to, proximal groundwater sources; 

 inferred geohydrology of the area, through the inclusion of collected field data, 

sample analysis results with comparisons thereof with applicable limits, and 

the integration of available published information; 

 possible impacts of the proposed development on the water resources in the 

near-vicinity, as well as existing geohydrological constraints; 

 advise on an acceptable buffer to the natural drainage lines and wetlands; 

 input to the engineering works for the installation of services; 

 qualitative geohydrological risk assessment, based upon collected receptor 

information;  

 monitoring and sampling recommendations during construction and operation 

of the proposed development, if required.  

 

RESULTS OF SITE ASSESSMENT 

In order to postulate a conceptual hydrogeological model for the aquifer and catchment within 

which the proposed development is located, existing data was captured and interpreted. This 

information was also combined with new data collected during the field investigation. Aspects 

that were considered include the effective catchment area, hydraulic conductivity, storativity, 

recharge, groundwater flow direction, water quality, etc. A brief description of the results is 

given below. The next segment will be discussed in terms of both these aspects where 

applicable, i.e. Data Search (Desktop) Results and Field Investigation Results 
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6. GEOGRAPHICAL SETTING 

Data Search (Desktop) Results 

6.1 Topography, Demographics & Regional Setting 

The rectangular shaped property is approximately 1.47ha in size and approximate 

dimensions of 130m by 110m and is bound by the R33 in the south-east and D173 in 

the west.  

 

Topographically, the site is located on a fairly flat portion at approximately 713 to 

720mamsl with ground levels sloping downwards in a northerly direction. Figure 2 – 

Site Plan shows the site layout. Refer to the Site Plan, Figure 2 – Appendix A and 

Topographical Map below.  

 
 

6.2 Climate, Rainfall & Evaporation 

The site and surrounding areas experience hot summer months (December to March) 

and cold winter months (June to August). The mean annual precipitation for the area is 

approximately 830mm, the majority of this occurs as isolated, heavy rainfall events 

between November and March. The depth of the permanent water table is not known. 

 

In the recent months however, South Africa has been experiencing a period of drought, 

which has resulted in limited rainfall and dry, arid conditions during the month of 

December. Average mid-day temperatures in this area generally range from 20.5°C in 

June to 27°C in February.  

With this monthly pattern of rainfall and evaporation, groundwater recharge will be 

quite significant as the rainfall occurs when evaporation is highest. 

 

6.3 Vegetation 

The natural vegetation of the site is classified as KwaZulu-Natal Hinterland Thornveld 

according to SANBI (2012). The site is mainly level. The site area is mostly 

underdeveloped with areas of grassland, trees, bush & farmland. No signage or 

boundary fences are present. 
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6.4 Drainage & Quaternary Catchments 

On a regional level, the drainage follows the topography in that all drainage is from 

the slopes of the higher lying western section towards the south-east through the 

quaternary catchment U20G towards U20L. The drainage is primarily through the 

Umgeni River. & 3D View from the North of the site 

 
 

Plate 1 A 3-D view of the proposed site from the North.  

 

 

7. GEOLOGICAL SETTING 

 Data Search (Desktop) Results 

7.1 Regional Geology 

According to the 1: 250 000 scale Geological Map of Durban, an abstract of which is 

presented in Figure 3: Regional Geology attached as Appendix A, the site is underlain 

by dark grey shale, siltstone and subordinate sandstone of the Ecca Group (Pp). Post 

Karoo Aged Dolerite Intrusions (Jd) are found in the form of large sheets that blanket 

large sections of the study area. 

 

7.2 Site Soils & Geology 

Site observations confirmed the aforementioned assumptions and soils indicative of 

decomposed shale comprising sandy clays and clays were observed during the JG 

Africa study (R. Schapers 2012). The natures of the soils encountered at the site are 

relatively uniform in terms of the type of material and their lateral distribution. The 

predominant soils in the vicinity of the site are derived from the sedimentary rocks of 

the Pietermaritzburg Formation, soils derived from these sediments are expected to 
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range from clay to silty/sandy clay. A summary is given below: 

• Topsoil (0.0m to 0.1m): Comprises a thin covering over the surface area, it is 

slightly moist, grey-brown loose silty sand, with patches of medium shale 

gravels observed. 

• Clay (0.1m to 0.4m): Dark brown to brown stiff clay. The thickness of this 

horizon varies to a high degree from a few centimetres to 0.3m.  

• Pedogenic: Not observed on site, but possible in the low lying areas a pedogenic 

horizon form by enrichment of the soils by iron could be encountered. It 

generally comprises slightly moist, reddish-brown, speckled-black and 

occasionally mottled orange-brown due to the presence of ferricrete nodules in 

a silty sand matrix. 

• Residual shale: Soft to very soft Rock Shale (0.7m): This appeared as pale grey 

moderately weathered, thinly bedded and highly fractured rock. 

 

7.3 Structural Geology, Potential Fatal Flaws & Photo Interpretation 

The remote sensing portion of the investigation was carried out to identify possible 

intrusions, fault zones or deeply weathered zones usually associated with 

groundwater occurrence in weathered and fractured bedrock. This entailed the use of 

geological maps for the area as well as aerial photographic interpretation for the 

specific area under investigation. Possible lineaments, geological structures 

intersecting the designated area form the primary drilling targets as groundwater 

movement is perceived to be concentrated along these features, especially in a 

secondary (fracture rock) aquifer scenario as found in the study area.  

 

Although NO potential geological fault zones or lineaments were observed or 

identified intersecting the specific site during the remote sensing, potential contact 

zones between sedimentary and intrusive dolerite zones were targeted during the 

geophysical investigation. Smaller regional mapped lineaments include mainly north 

to south striking lineaments located both to the east and west of the site.  

 

Field Investigation Results 

7.4 Geophysical Investigation Results 

A geophysical survey was conducted in an east to westerly direction as well as north 

to south on selected areas of the site guided by the results of the remote sensing 

investigation. The remote sensing portion of the investigation was carried out to 

identify possible intrusions, fault zones or deeply weathered zones usually associated 

with groundwater occurrence in weathered and fractured bedrock, a geophysical 

survey was conducted in an east to westerly direction as well as north to south on 

selected areas of the site guided by the results of the remote sensing investigation. 

The geophysical survey’s traverse lines are indicated on Figure 7, the Site Map 

attached as Appendix A.  

In order to determine deeper seated structures in the bedrock formations, we 

proposed a geophysical investigation using the both the Magnetic and the Resistivity 
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method. In this instance, the PQWT (300) instrument with intelligent cable and a 10m 

electrode spacing was employed.  

 

Magnetic Method 

This method measures the total field component of the earth’s magnetic field. A 

G5 Proton Magnetometer was used. The different magnetic susceptibilities of the 

various rock types result in contrasting magnetic signatures. Magnetic data may 

be interpreted to represent dykes, geological contacts and faults, which may have 

a bearing on the occurrence, storage and movement of the groundwater. The 

absence of magnetic rock types (dolerite dykes and sills) in the project area 

deems this technique less effective. 

A default station interval of 5m is adapted in order to delineate possible 

geological structures. 

 

Resistivity Method  

Ground resistivity is related to various geological parameters, such as fluid and 

mineral content, porosity and water saturation. The resistivity measurements are 

normally made by injecting current into the ground through two electrodes and 

measuring the resulting voltage difference at two potential electrodes, which in 

this case was placed 5m apart. From the current and voltage values, an apparent 

resistivity value is calculated. The calculated resistivity value is not the true 

resistivity of the subsurface, but an apparent value, which is resistivity of a 

homogeneous ground which will give the same resistance value from the 

electrode arrangement. To determine the true resistivity an inversion of the 

apparent values must be carried out using computer software. 

Normally the Wenner array setup with a 5m electrode spacing is used to 

determine the subsurface resistivity distribution. 

 

AMT Receiver:  

The usefulness of this meter for mineral exploration, particularly in 

groundwater has already been shown.  

Measurement point & spacing 

At the start of the survey, the tape is laid out and the operator’s electrode (M 

electrode) is on 0m and the other electrode (N electrode) is on 10m. If a 

spacing of 5m is used, the next reading will have M on 5m and N on 15m. The 

actual measurement point is in the centre – the first measurement is at 5m 

and the second measurement is at 10m.  

 

Direction & length of survey line 

With confined aquifers (fractures, dykes, faults, karsts, mostly in the older 

rocks) it is advisable to lay your line perpendicular to the structure. This will 

make the determination of the contact much easier and whenever possible, 

do extra lines parallel and spaced 10m to 50m either side for a thorough 

interpretation. In the case of unconfined aquifers and paleochannels, run 

your first line along the assumed channel and subsequent lines perpendicular 

to establish width. 
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The Process function in the Profile screen 

After profile data has been collected (10 readings minimum), the curves can 

be inverted to a contoured profile. 

 

Normally, geophysical traverses are conducted perpendicular to inferred 

geological lineaments as indicated in Figure 7 in Appendix A. 

 

Interpretation of Results 

 
R33 SERVICE STATION LINE 1 

Traverse 1 was conducted in a NW-SE direction and the results indicated that a 

conductive zone (with potentially increased groundwater flow rates) can be expected 

at around station 30m at a depth of between 30 and 60m. 

 
R33 SERVICE STATION LINE 2 

Traverse 2 was conducted in a NE-SW direction and the results indicated that a 

conductive zone (with potentially increased groundwater flow rates) can be expected 

at two locations along the traverse. These locations are at station 50m at a depth of 

30 and 40m and at station 250m at a depth of less than 30m. See also the 2-d graphs 

of the geophysical traverses (1 to 2) attached as Appendix B and summarized in Table 

A below.  

TABLE A:  Geophysical Traverses & Proposed Monitoring Borehole Drill Positions 

Geophysics 

Site Traverse 
Proposed Drilling 

Station 

Peg Name (on 

Map) 
Probability 

Max Drilling 

Depth 
Possible Feature 

SITE R33 SERVICE STATION 1 30m MON 1 MEDIUM 60m Conductive zone 

SITE R33 SERVICE STATION 2 50m MON 2 GOOD 40m Conductive zone 

SITE R33 SERVICE STATION 2 250m MON 3 GOOD 30m Conductive zone 

 

Field Data and Drill Targets:  

The data of each of the potential borehole sites is graphically presented as 2 

dimensional diagrams. The potential geological anomalies are proposed as drilling 

positions for monitoring purposes.  

 

 
8. HYDROGEOLOGICAL SETTING 

 Data Search (Desktop) Results 

8.1 Regional Hydrogeology 

According to the 1: 500 000 scale Hydrogeological Map of Durban, an abstract of 

which is presented in Appendix A as Figure 4, aquifers occurring in these formations 

are normally fractured secondary aquifers. Both the porosity and the hydraulic 

permeability of these rocks are known to be low. Movement of groundwater will 

preferentially be in secondary openings formed by fractures and geological 
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lineaments (faults) or igneous intrusions (dolerite dykes or sills).  

 

The regional hydrogeological information indicates a moderate groundwater potential 

(d3 according to the DWA Classification) for the area with average borehole yields in 

the order of 0.5l/s – 2.0l/s.  The regional area is comprised of predominantly 

argillaceous rocks comprising shale, carbonaceous shale, mudstone & siltstone. 

 

However, zones where dolerite intrusions are found may exhibit good yield potential. 

The regional groundwater vulnerability is classified as having a “low to medium” 

vulnerability to surface based contamination. 

8.2 Aquifer Types & Strategic Value 

Data Search (Desktop) Results 

Existing data proposes a secondary or fractured rock aquifer type comprising 

fractured Shale attributed to minor intrusive structures (Dolerite intrusions like the 

ones observed to the east and west of the site) and/or minor fault and fracture zones. 

Groundwater, originating from the infiltration of rainwater through the upper layers 

up to groundwater level, probably flows vertically before migrating along preferred 

pathways / fractures in a lateral direction. The aquifer system is likely to be classified 

as Poor to Minor according to the South African Aquifer Classification system 

(Parsons).  

8.3 Aquifer Parameters & Borehole Yields 

Data Search (Desktop) Results 

The two parameters that determine any aquifer’s properties are transmissivity (T) and 

storativity (S). Transmissivity is the rate at which water moves through the aquifer as a 

result of the hydraulic gradient and storativity is the aquifer’s ability to release water 

from storage (mostly from the matrix). Transmissivity is the product of hydraulic 

conductivity and the aquifer depth.  

 

In the study area (a fractured, secondary aquifer), the hydraulic conductivity values (in 

m2/day) recorded in the literature vary slightly. Records on the aquifer parameters are 

scarce and transmissivity values range between 1 and 10m³/d. Information gathered 

from the JG Africa study (2012) as well as data search results indicates yields between 

0.28 and 3.89l/s can be expected. Test pumping data indicates that a sustainable yield 

of 0.42l/s can be achieved from monitoring boreholes drilled. Some instances of 

higher transmissivities may be possible, however, the geometric mean T-value 

proposed by the available information and in our expert opinion is approximately 

2m³/d. 

8.4 Groundwater Use 

Data Search (Desktop) Results 

The available GRIP (2012) data set as well as NGA data sets provided by DWS indicate 

current groundwater use to be rather low. The location of the study area (near formal 

bulk water supply network) negates the use of groundwater as direct or indirect 
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source. The majority of these users (mainly commercial farmers).  

 

Therefore, the existing database records scoured including the Department of Water 

Affairs' NGA (National Groundwater Archive) to identify existing boreholes, springs 

and other water sources yielded only nineteen (19) existing boreholes within a 5km 

radius of the proposed site. See Figure 5 in Appendix A as well as Figure 5A and Table 

B below for details.  

TABLE B: Data Base Search Records – Existing Sources within 5km radius 

Source Name  
Latitude S Longitude 

E 

Site / Farm 

Name 

Depth 

(mbgl) 

Yield  
Water 

level  
Source / 

Equipment 

Type 

Field 

EC 

Field 

pH 
(WGS 84) (l/s) (mbgl) 

2930CB00011 -29.5432 30.47251 RIETSPRUIT  25 ? 9.08 Monitoring ? ? 

2930CB00066 -29.5351 30.45589 RIET SPRUIT 52 ? 10 
Production 

(Water Supply) 
? ? 

2930CB00067 -29.5337 30.45589 RIET SPRUIT 50 ? 21.2 
Production 

(Water Supply) 
? ? 

2930CB00073 -29.5336 30.45572 
SPRINGVALLE

Y 13470 
48.76 0.69 19.92 

Production 

(Water Supply) 
? ? 

2930CB00014 -29.5171 30.44612 SPRING VALLY  48 3.89 12 ? ? ? 

2930CB00064 -29.5157 30.45405 
SPRINGVALLE

Y 13470 
? ? ? 

Production 

(Water Supply) 
52 8.3 

2930CB00063 -29.5051 30.45405 LOT 1654 ? ? ? 
Production 

(Water Supply) 
27 8.7 

2930CB00049 -29.5007 30.41166 RETIEF 18 ? ? ? ? ? 

2930CB00050 -29.5007 30.41388 RETIEF 12 ? ? ? ? ? 

2930AD00031 -29.4987 30.41444 RETIEF 18 ? ? ? ? ? 

2930AD00010 -29.497 30.39499 
LOT A GED 

OTTOVILLE 
99.97 ? 15.24 

Domestic/Agric

ulture 
? ? 

2930AD00029 -29.4962 30.38888 LOT A 3293 96 1.42 2 ? ? ? 

2930AD00073 -29.4957 30.39922 LOT A 140 0.83 ? 
Production 

(Water Supply) 
53 8.1 

2930AD00013 -29.4948 30.40862 
THORNHILL 

NO 14163 
60.96 ? 21.94 ? ? ? 

2930AD00007 -29.4915 30.44388 

BIGGS NO 

14762 GED 

BINCHESTER 

GRANGE 

42.36 ? 21.33 ? ? ? 

2930AD00076 -29.49 30.44088 BIGGS 14762 30 ? 9.06 
Production 

(Water Supply) 
? ? 

2930AD00075 -29.483 30.44672 

BINCHESTER 

GRANGE 

14258 

6.6 ? 6.6 
Production 

(Water Supply) 
? ? 

2930AD00077 -29.4767 30.44138 

SHALLOW 

DRIFT GED 

CONS FARMS 

25 ? 15 
Production 

(Water Supply) 
167 8.3 

2930AD00028 -29.4734 30.42222 
SUB 16 OF 10 

ZEEKOEIGAT 
6 ? 50 ? ? ? 

Average       45.80 1.70 16.41   74.75 8.35 
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Figure 5A: Existing boreholes - GRIP Database 

 
 

 

Field Investigation Results 

A walk- and drive-over survey was conducted on the site as well as within the 3km radius. 

The following items were recorded: - 3 boreholes within the radius, the first one (GW001) 

was located 400m south-east of site and is not in use, the second (GW002) was located on 

private property (KwaNosizwe) 1.7km north-west and is not in use, and the third (GW003) 

was located at the Nanxing Brick Works 2km south-east and is not in use– refer to the 

Hydrocensus Map, Figure 6, (Appendix A) and Table C below. 

TABLE C: Hydrocensus Results – Existing Sources in addition to Data Search 

Results within 5km radius  

Source Name  
Latitude S 

Longitude E Source Type 
Depth 

(mbgl) 

Yield 

(l/s) Water level 

(mbgl) 

Equipment 

Type 
(WGS 84) 

 
GW001 29°30'49.20"S 30°26'2.60"E Borehole ? ? 10 NOT IN USE 

GW002 29°30'5.00"S 30°25'0.20"E Borehole ? ? 23 NOT IN USE 

GW003 29°31'7.70"S 30°26'56.70"E Borehole ? ? ? NOT IN USE 

 

Based on this information, it was concluded that groundwater use in the immediate 

catchment area is expected to be insignificant and can therefore be viewed as a non-

strategic resource in this area, but it is used for domestic purposes in some instances.  
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Plate 1 below indicates the three boreholes identified during the hydrocensus.  

     
Plate 1 presents the boreholes GW001, GW002 & GW003 identified during the field 

hydrocensus.  

 

8.5 Groundwater Levels, Permeability & Groundwater Flow Direction 

Data Search (Desktop) Results 

 

Groundwater levels are important when constructing the conceptual flow model. The 

regional and local geology coupled with topography dictates the groundwater and 

surface water flow. The geology of the area comprises mainly shale or siltstone with a 

negligible dip and massive intrusive dolerite sheets with alluvial deposits along the 

drainage regions. Based on the topography and water level records, the groundwater 

flow is expected to be in a north-westerly direction toward the lower lying uMngeni 

River.   

 

In order to postulate groundwater contour (flow) map, the depth to groundwater level 

coupled with the elevation at each borehole was used. Groundwater levels in general 

follow the topography and are generally deeper in higher lying areas and shallower 

near drainage areas like local streams. Local exceptions may however occur. The data 

does not indicate the depth of the weathered zone, but the static water level is 

normally a good indication of the weathering and on site it appears to be limited to 

approximately 6-30mbgl.  
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Available data (from 15 existing boreholes) suggests that there is a linear relationship 

between the groundwater elevation and topography elevation (refer to Graph 1 

below, R ≈ 98%), which suggests that the level of the regional groundwater table is 

highly likely to mimic the topography. 

 

Graph 1: Groundwater vs topographic elevation - correlation 

Bayesian interpolation of available groundwater level data was applied to the area to 

conceptualise the groundwater flow. Figure 8 included in Appendix A indicates the 

generated Bayesian interpolated groundwater elevations for the area. 
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Literature suggest that the saturated hydraulic conductivity (K-values) of the Ecca 

Group sediments vary between 1 x 10-1 and 1 x 10-3 m/day (Botha, 1998).  

A summary of the averages between data search and verified hydrocensus results are 

indicated below. 

TABLE D: Data Base & Hydrocensus Records summary – Existing Sources within 

5km radius 

 
Borehole Depth (mbgl) Yield (l/s)  Water level (mbgl) 

Average 81.4 1.8 -19.3 

 

Permeabilities are expected to be high in the overburden materials (colluvium) due to 

the higher sand fraction and organic content. Any contamination is likely to move 

fairly rapidly within the colluvial cover soils, while the decomposed and deeper highly 

weathered sedimentary shale will be less permeable.   

 

No specific hydraulic conductivity tests were undertaken on site. However, the 

following hydraulic conductivity parameters, estimated from the soil classifications are 

proposed by the Jeffares & Green report (2012) for the adjacent site. The report noted 

no surface seepage or seepage in any of the three hand augered test pits. A shallow 

fluctuating seasonal perched water table is expected towards the northern side of the 

site. Table D below summarizes seepage occurrences on the site. 

TABLE D: Permeability Results obtained from Jeffares & Green 2012   
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TABLE E: Inferred Permeability on Site  

Material Type Permeability K cm/s 

Sandy clayey colluvium 1x10-3 to 1x10-6 

Silty clayey residuum 1x10-5 to 1x10-8 

 
Below this depth solid bedrock Shale, Sandstone, Siltstone or Dolerite is normally 

expected with fractures or joints. The permanent water level normally resides in the 

weathered bedrock region. 

 

8.6 Recharge 

General: 

Groundwater recharge is an estimate of the percentage of mean annual precipitation 

(MAP) that enters the sub-soil and ultimately percolates downwards to the 

groundwater table. Precipitation which does not recharge the groundwater table runs 

off directly to surface water courses or evaporates before infiltration.  

 

In calculating groundwater recharge or percolation, aspects such as the runoff, 

evaporation and interception play a vital role. All these processes are influenced by 

the different land uses in the catchment. The different developments in the study area 

may include:  

• Industrial areas have a predominance of impervious surfaces like roads and 

roofs which channel much of the rainfall through drains, canals and 

stormwater drains as surface runoff.  

• Urban residential areas have a mixture of roads, roofs and vegetation which 

will also allow various degrees of infiltration and interception.  

• Agricultural and forestry areas will have relatively more interception and 

varying degrees of infiltration.  

 

The influences of industrial, residential, agricultural and forestry developments have 

to be taken into account in the recharge and discharge modelling. 

Other factors on site that may affect the amount of precipitation reaching the water 

table and recharging the groundwater flow systems include:- 

• water holding capacity or permeability of the cover soils – especially if the 

rainfall events are short and relatively infrequent; 

• shape and slope of ground surface - rainfall on steep slopes will tend to run 

off quickly and less so on more level surfaces; 

 

Results: 

Data Search (Desktop) Results 

The run-off and evapotranspiration rates estimated during the desktop study indicate 

that the pre-development rainfall-runoff generation is determined by: 

• Site soils that are classified as being in hydrological soil group C/D (moderately 

high to high runoff potential) which agrees with the WR2012 dataset soil type.  
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• Land-cover of the site is classified as ‘agricultural’ according to the Department 

of Environmental Affairs (DEA) 2014 dataset. Upstream of the site, the majority 

of the land-cover is classified as ‘agriculture’.  

 

Therefore, the vertical recharge rate is assumed to be uniform over the entire spatial 

domain but may vary over time. Based on these findings, the recharge method which 

is based on soil information is the preferred model. It can therefore be concluded that 

recharge in the project area is thus rainfall dependant with an estimated 4.2% of the 

MAP, which is about 895mm, most of which occurs during the rainy period which 

generally extends from October to March. Slow infiltration and increased surface run-

off are somewhat aided by these low permeable cover soils and underlying silty clayey 

residuum.  

TABLE F: Summary of Recharge calculation for the site  

 
 

This recharge / run-off relationship is crucial, because any changes to the status quo 

e.g. over-extraction or point pollution may result in increased contaminant transfer as 

a result of increased cones of depression, increased hydraulic heads, decreased 

infiltration, etc.  
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8.7 Water Quality & Hydrochemical Trends 

Data Search (Desktop) Results 

 

The general available existing water quality data for groundwater sources within the 

U20G quaternary catchment and especially within proximity of the site, helps to 

classify the hydrochemical model of the area. Aspects inferred from the desktop study 

that may influence or impact the groundwater quality in the region include:  

• possible polluted surface water run-off from the agricultural activities on the 

site – such as high nitrate concentrations due to fertilizer; 

• alien plant infestation due to fringing vegetation being eradicated, which act as 

a nutrient and pollution filter system; and  

• atmospheric fall-out from nearby industries contributing to nutrient loading of 

surface water. 

 

The lack of existing water quality data for groundwater sources limits the 

hydrochemical model of the area. Water quality records were found for four (4) of the 

existing boreholes in the study area.  

 

Field Investigation Results 

In order to supplement the hydrochemical data for the study area, the water quality 

of two boreholes identified during the field hydrocensus was sampled and subjected 

to chemical and bacteriological analyses. The hydrochemical characteristics of these 

as well as the historic records should be used as baseline water quality during future 

groundwater monitoring.  

Groundwater quality data within a 5km radius of the site give an indication of the 

present status of the local aquifer – refer to the water quality parameters of 

boreholes in the study area which are summarised in Table G below.  

TABLE G: Data Base Search Records – Water Quality Records Existing Sources in 

U20G quaternary catchment 

Source Name 
Latitude S 

Longitude E 
Source 

Type 
pH EC 

(WGS 84) 

GW001 29°30'49.20"S 30°26'2.60"E Borehole 7.4 60.2 

GW002 29°30'5.00"S 30°25'0.20"E Borehole 7.3 75.2 

2930CB00064 -29.5157 30.45405  8.3 52 

2930CB00063 -29.5051 30.45405 Borehole 8.7 27 

2930AD00073 -29.49571 30.39922 Borehole 8.1 53 

2930AD00077 -29.47671 30.44138 Borehole 8.3 167 

   
Average 8.0 72 
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Based on the available information, however we highlight the following: 

• The groundwater quality within the main part of the aquifer generally has a 

low salinity (EC 72), natural pH (ave 8.0) and relatively low hardness. The low 

evaporation rates in summer, high rainfall, fast infiltration and deep fractured 

aquifer also result in low salinity areas. Refer to Table I below. (DWAF, 2000). 

• The results of the chemical analyses of samples GW001 & GW002 when 

compared to the SANS 241:2015 drinking water standards, indicates Class 2 

water which is unsuitable for human consumption without treatment– refer to 

Appendix C and Table H below. 

TABLE H:  Water Quality Results & Classification – Existing Boreholes 

Source Name WATER CLASS CLASSIFICATION APPLICATION 

GW001 II – Unsuitable  - High Turbidity, Total Coliforms & Standard Plate Count 

GW002 II - Unsuitable  - High Manganese, Turbidity, Total Coliforms & Standard Plate Count 

 

• Piper plot diagram indicates that the majority of the water quality samples 

that were captured from the database entries in the U20G quaternary 

catchment plot towards the left in the main diamond shape which suggests a 

Ca-HCO3 type water - typical of a recently recharged, shallow aquifer. Refer 

to Piper & Durov plots attached as Appendix C and the expert below. 

   
• The results of the chemical analyses of samples GW001 & GW002 when 

compared to the SANS 241:2015 drinking water standards, indicates Class 2 

water which is unsuitable for human consumption without treatment– refer to 

Appendix C and Table I below. 

TABLE I:  Chemical Water Quality Results & Classification – Existing Boreholes 

Borehole Ca Mg Na K TOT HCO3 Cl NO3 SO4 pH EC Iron F 

No mg/l mg/l mg/l mg/l Alk mg/l mg/l mg/l mg/l 

 

mS/m mg/l mg/l 

GW001 37 20 49 0 146 0 26 0.15 52 7.4 60.2 993 0.14 

GW002 57 37 61 0 202 0 31 0.16 26.6 7.3 72.5 213 0.35 

 

47 28.5 55 0 174 0 28.5 0.155 39.3 7.35 66.35 603 0.245 
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• Existing hydrochemical records indicate that the groundwater quality in 

general (with the exception of localized anomalies has remained good and can 

be summarized as largely neutral, fresh, moderately soft.  

 

Without proper water quality values, setting any background values for the sake of 

comparison will be difficult. The lack of water quality values requires the use of 

background values obtained from other database sources in the study area as a “pre-

development” environmental value for future reference purposes.  

 

The groundwater quality benchmark (reserve component) of the aquifer was set at 

10% greater than the defined ambient groundwater quality and is summarized in 

Table J below. 

TABLE J:  Estimation of Groundwater Quality component of the Reserve  

Chemical Parameter Unit 

Ambient Groundwater 

Quality 

Reserve Class I 

(DWA) 

Groundwater Quality 

Reserve  

pH  8 4.5-10.0 4.5-10.0 

Electrical Conductivity mS/m 72 <150 <150 

Calcium as Ca mg/L 47 <80 <35 

Magnesium as Mg mg/L 28.5 <100 <15.3 

Sodium as Na mg/L 55 <200 <6.4 

Chloride as Cl mg/L 28.5 <200 <133 

Sulphate as SO4 mg/L 39.3 <400 <1 

Nitrate as NO - N mg/L 0.155 <10 <1.2 

Fluoride as F mg/L 0.24 <1.50 <0.2 

Iron as Fe mg/L 0.60 <1.50 <1.34 

 

8.8 Resource Classification, Groundwater Balance & Reserve Determination 

Data Search (Desktop) Results 

 

An Intermediate Groundwater Reserve Determination (IGRD) was conducted for the 

study area in order to establish the groundwater reserve. The aim of the IGRD is to 

quantify the likely impact of the proposed development on the groundwater 

component.  

 

It is necessary, from a groundwater point of view, to quantify the groundwater 

quantity and likely future impacts on quantity. 

 

The IGRD considers the following parameters: 

• Effective recharge from rainfall and specific geological conditions; 

• Basic human needs for the sub-catchment; 

• Groundwater contribution to surface water (baseflow); 

• Existing and proposed abstraction; and 
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• Surplus reserve. 

The data used for the calculation was derived from the WRC 90 Water Resources of 

South Africa 2012 Study (WRC, 2015) and Groundwater Resource Assessment Ver. 2 

(GRAII) datasets (DWAF, Groundwater Resource Assessment II, 2006). 

 

8.8.1 Quaternary catchment 

Data from relevant hydrogeological databases, including the Groundwater 

Resource Directed Measures (GRDM), was obtained from obtained from the 

Department of Water and Sanitation (DWS) and (Aquiworx, 2015). As stated 

previously, the proposed development falls within the upper reaches of quaternary 

catchment U20G of the Pongola to Mtamvuna Water Management Area (WMA) as 

tabulated by Table K below. 

 

TABLE K:  Summarised Quaternary Catchment Information  

Quaternary 

Catchment 

Total Area 

(km²) 

Recharge 

(mm/a) 

Rainfall 

(mm/a) 

Baseflow 

(mm/a) Population 

U20E 493.7 44.75 895 

17.45 

(Pitman 

Model) 26895 

 

8.8.2 Sub-catchment delineation 

A sub-catchment was delineated with Global Mapper as an effective catchment. 

The total extent of the sub-catchment area is approx. 70 km². 

 

8.8.3 Existing Groundwater usage (ELU) 

Nineteen (19) GRIP (2016) groundwater borehole fall within the delineated sub-

catchment. Assuming a median aquifer yield of 1.8 l/sec, an existing use in the 

order of 1231 m³/day is assumed. It is assumed that the boreholes in the GRIP 

database are registered and in use. This value is slightly higher that ne Aquiworx 

existing use of 1010 m3/day (0.369 Mm3/annum) for the entire catchment. Using a 

reduced sub-catchment (14% of entire catchment), this volume can be deduced to 

be approximately 143 m³/day. 

 

8.8.4 Basic human needs (BHN) 

Using a reduced population from quaternary to sub-catchment scale, a BHN of 

773.9 m³/day is attained. 

(14% x 26895) = 3765 people for sub catchment x 25 l/p/day = 94.1 m³/day 
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8.8.5 Proposed groundwater usage (PU)  

The proposed groundwater use for the new development is minimal and probably 

in the order of 50 000 l/day (50 m³/day). The amount is reserved as PU in the 

water balance, for the sake of the impact assessment. 

8.8.6 Existing land use (LU)  

Based on 2013-2014 South African (SA) National Land Cover data for the sub-

catchment (SANBI, 2015) the sub-catchment consists predominantly out of thicket 

bushland, woodlands, natural grassland, waterbodies, and cultivated areas 

(approx. 99% of the sub-catchment). Approximately 1% of the sub-catchment is 

urban / built up. Hence, a negligible decrease in groundwater recharge is 

anticipated.  

8.8.7 Groundwater balance  

The groundwater balance and hence the reserve determination on a sub-

catchment scale is summarised below: 

 

GWavailable = (Re) - (EU + BHN + BF) 

 

Where: 

• Gwavailable = Available groundwater for use. 

• Re = Effective recharge to aquifer. 

• BF = Baseflow to surface water streams. 

• EU = Existing groundwater abstraction / use (identified on sub-catchment, 

excluding applicant). 

• BHN = Basic Human Needs. 

 

Calculations: 

• Re (sub-catchment) = 70 km² x 44 mm/annum = 3 080 000 m³/a 

(8438m³/day) 

• BHN = 94.1 m³/day (based on available data). 

• EU = 143 m³/day (based on available data). 

• BF = 17.45 mm/yr x 70 km² = 1 221 500 m³/a (3 346 m³/day) 

• Gwavailable = (8438 - [ 143 + 94.1 + 3 346 ]) m³ = + 4 855 m³/day 

 

The groundwater balance indicates a surplus value of approx. + 4855 m³/day 

available for abstraction on a sub-catchment scale. Hence, groundwater recharge 

exceeds groundwater baseflow on a sub-catchment scale, based on available data. 

Using the Aquiworx software, the quaternary catchment within which the study 

area falls was assessed. As part of the quaternary catchment U20G, which 

comprises 493.7km2 with an estimated mean annual precipitation of 

895mm/annum, an estimated baseflow of 17.45Mm3/annum and a recharge of 

44.75 mm/annum (5.7%) or 22.09million m3/annum, a general authorization of 

150m3/ha/annum, the study area seems to be relatively unstressed (Eco Status 

Category B) in terms of groundwater abstraction and ecological status according to 

South African Reserve Determination classification system.  
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9. AQUIFER CHARACTERISTICS – CONCEPTUAL MODEL 

 

The proposed conceptual model based on the available desktop and field investigation results 

comprises: 

 

• A shallow layer of dark brown, soft, intact, silty clay, which is unsaturated and with a 

low hydraulic conductivity. A seasonal aquifer perched on the bedrock probably forms 

in this layer, especially after high rainfall events. Flow is expected to follow the surface 

contours closely i.e. in a north-westerly direction.  

 

• This is flowed by a thin layer of dark brown to brown stiff clay. The thickness of this 

horizon varies to a high degree from a few centimetres to 0.3m.  

 

• Pedogenic: Not observed on site, but possible in the low lying areas a pedogenic 

horizon form by enrichment of the soils by iron could be encountered. It generally 

comprises slightly moist, reddish-brown, speckled-black and occasionally mottled 

orange-brown due to the presence of ferricrete nodules in a silty sand matrix. 

 

• The next tens of meters will be pale grey, residual shale: appearing as pale grey 

moderately weathered, thinly bedded and highly fractured soft rock up to an average 

depth 10 m of below existing ground level with low hydraulic conductivity. The 

permanent groundwater level resides in this unit and ranges between about 10 – 

20mbgl. The groundwater gradient is influenced by regional topography and 

geological dip, which for the site appears to be in general north-westerly. In general 

groundwater flow directions from the proposed sites are expected to be north-

westerly towards the uMngeni River.  

 

• Below a few tens of meters the fracturing of the aquifer is less frequent and the 

fractures less open due to increased pressure. This results in an aquifer of low 

hydraulic conductivity and very slow groundwater flow velocities. As in the previous 

unit the flow is expected to be north-westerly.  

 

• Fracturing of the Shale may be attributed to minor intrusive structures e.g. dolerite 

intrusions and fracture zones. Groundwater, originating from the infiltration of 

rainwater through the upper layers up to groundwater level, probably flows in the 

directions as discussed above. Water flow volumes and velocities will, on average, 

decrease gradually with depth. 
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10. RISK ASSESSMENT, SOURCE VULNERABILITY & POLLUTION RISK  

10.1 Source Potential & Significance 

The sustainable volume of groundwater or groundwater potential of the aquifer 

underlying the proposed site was calculated using the available information including 

hydraulic characteristics (transmissivity, storativity and blow yields) as well as the 

annual replenishment of groundwater reserves by infiltration of rainwater to the 

subsurface or simply called “Recharge. A recharge value of 4.3% of MAP was proposed 

which indicates a relatively low to moderate recharge.  

It is expected that borehole yield indices on site will vary but will predominantly be 

Medium - that is 0.5/s<X<-2.0/s. The moderate recharge rates, low permeable 

residuum and moderate groundwater potential aquifer of fairly small aerial extent, 

decreases the aquifer significance to “MEDIUM ”and the aquifer type as MEDIUM 

And hence sufficient for Limited development potential as tabled below:- 

TABLE L:  Aquifer Index, Yield & Class  

Yield Index Range (l/s) Aquifer Type Potential use 

Low <1 Poor Domestic, stock, garden 

Medium 1-5 Medium Limited development potential 

High 6-20 Major Small community 

Very High >20 Major Large-scale water supply 

10.2 Resource Vulnerability 

The resource vulnerability in terms of the surface & groundwater environment is 

mainly in terms of two factors: the quantity and quality of the resource. More 

specifically the following:  

 

Quantity risk   

• water abstraction or on-site use (groundwater and surface water and the 

inferred interaction),  

• irrigation of gardens, 

• domestic use 

• production use 

 

Quality risk 

• on-site sanitation facilities (Septic tanks with French drains), 

• spills and contamination,  

• Leaking underground storage tanks; 

The potential pollution risk of the environment associated with the construction and 

future operation of the proposed development can be gauged by collating the 

existing information into the conceptual site model (CSM) that will serve as a 

qualitative and written narrative of site conditions. The CSM will be used to conduct a 

preliminary risk assessment of the site conditions and entails the identification of: 

• The potential source/s of contaminants; 
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• The possible/likely pathways that the contaminants may migrate through 

once in contact with the surface or subsurface; 

• The likely receptors that may be exposed to the contaminant source; and 

• Characterisation of the risk associated with the proposed facility. 

10.3 Potential Sources of Contaminants 

Construction phase 

The potential sources of contamination identified for the construction phase include: 

• Re-fuelling of trucks and construction equipment. 

 

The associated materials that could lead to contamination from these sources are: 

• Diesel and/or petroleum hydrocarbon products; 

• Greases and oils used and fuel leakages from trucks; 

• Heavy metals associated with construction materials – for lead, iron, or 

aluminium. 

 

Operational phase 

The most significant pollution threats to groundwater resources associated with the 

operational phase of the proposed development include:-   

• Domestic waste generated and not properly disposed and the subsequent 

potential for leachate formation; 

• Spillage of hazardous material that may occur during normal operations and 

unforeseen breakages;  

• Leaking storage facilities and fittings; 

• Dysfunctional sewerage facilities and sewerage spills. 
 

Cumulative (on-going) phase 

The potential sources of contamination identified for the cumulative phase include: 

• Cumulative releases occurring on site through leaks and leachate (of dry 

materials during rain events) resulting in the deterioration of perched 

groundwater underlying the site.  

• A potential for hydraulic connectivity of the surface water and the perched 

aquifer could result in contaminants ultimately impacting the surface water 

bodies located on or near the site. 

10.4 Preferred Pathways  

The pathways identified are applicable for the construction, operational phase and 

cumulative phase. 

 

Surface 

Surface run-off may transport contaminants from spillages that may have occurred. 

Where an exposed surface has been covered by an asphalt layer, or a concrete slab 

and there is adequate surface drainage, surface run-off should be managed according 

to the proposed surface water management plan for the site. It should be noted that 

the stormwater system may have the potential of contaminating the underlying soils 
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and contaminants may percolate downwards into a shallow aquifer. As part of the site 

development plan and pollution prevention, a stormwater retention pond should 

therefore be provided to collect run-off from the site and if possible, the pollutants be 

separated and good quality water be re-used. 

 

Sub-surface 

Surface pollutants could impact on the perched / shallow aquifer. Historical data 

shows that the potential impacts on perched and shallow aquifers associated with the 

weathered bedrock are likely - mainly due to the permeable nature of the overburden 

that underlies the site. Breaching of the top aquifers may also cause deeper ingress of 

the pollutants, potentially impacting on deeper aquifer(s). The groundwater flow 

direction is towards the north and north-east and also to the west.  

10.5 Potential Receptors  

The receptors for the construction phase on site include: 

• Water sources: The direct receptors will be the surface water sources and 

aquifers;  

• Contractors and workers exposed to polluted soil and groundwater. 

 

The receptors for the operational phase of the site include: 

• Water sources: The direct receptors will be the surface water sources and 

aquifers;  

• Contractors and workers exposed to polluted soil and groundwater. 

 

The receptors for the cumulative phase include: 

• Contractors and workers exposed to polluted soil, surface water and 

groundwater during development of the land down-gradient from the 

proposed facility in the future;   

• The streams and surface water bodies below the site and further afield: 

Aquatic receptors including flora (wet land vegetation) and fauna (wetland 

vertebrates and invertebrates). 

10.6 Potential Linkages – Impact Description 

The soil types and bedrock geology underlying the proposed sub-station were 

deduced from information obtained from the literature review and the field work 

conducted during the recent study on the conceptual site model report.  

The source-pathway-receptor linkages for the construction phase include: 

• During the construction phase vehicles will be refuelled on site and any spills 

could result in hydrocarbon pollution of the underlying soils and groundwater 

environment. The clayey material and the relatively deep water table 

(>15mbgl) underlying the site render the groundwater table less vulnerable to 

these impacts; 

• The groundwater flow direction and potential interconnectivity between the 

unsaturated zone and shallow weathered aquifer could potentially result in the 

shallow weathered aquifer being impacted; and 
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Source-pathway-receptor linkages for the operational phase include:- 

 Incorrect storage and handling of industrial materials and products and poor 

housekeeping and maintenance of the site, leaking underground fuel tanks and 

or pipelines during the operational phase could potentially result in harmful 

residue and manufactured products polluting unprotected surfaces, leaching into 

the vulnerable aquifer underlying the site. Extended spills are expected to have a 

severe impact on this vulnerable aquifer.  

 Impacts on the streams and surface water bodies - the groundwater movement 

on the site follows the topography which is predominantly towards the north, 

north-east and west.  

 

Source-pathway-receptor linkages for the cumulative phase include: 

• Although groundwater is not the primary source of water for domestic stock 

watering in the surrounding area, it is a source of water to the environment 

and possibly other surface water bodies located below the site. Hence any 

potential contamination entering the ground water aquifers is likely to enter 

the surface water environment especially to the north-west of the site.  

10.7 Impact Assessment  

An impact is essentially any change (positive or negative) to a resource or receptor 

brought about by the presence of the project component or by the execution of a 

project related activity. 

10.7.1 Evaluation Methodology (Environmental Impacts) 

The potential impacts of the project have been evaluated using a recognised risk 

assessment methodology developed to ensure communication of the potential 

consequences or impacts of activities on the hydrological (surface water) and 

geohydrological environment as set out in NEMA. As outlined using Table M, 

environmental impact significance is determined based on the product of 

environmental consequence of the impact and the likelihood of the impact 

occurring.  

 

Consequence is calculated as the average rating of the severity, duration and 

extent ratings. Likelihood is calculated as the average rating of the frequency and 

probability. 

TABLE M:  Methodology to determine Impact Significance 

 
 



LL3570: R33 SERVICE STATION GEOHYDROLOGICAL RISK ASSESSMENT INVESTIGATION – JUNE 2020 – 
ENGEOLAB (PTY) Ltd 

28 

A quantitative approach was taken in determining environmental significance 

since this enables a cross disciplinary assessment of impact whereby the 

interpretation of impact significance is the same (i.e. a high impact on the 

surface water and groundwater environment has the same interpretation as a 

high impact on ecology). 

 

In calculating impact, firstly an impact is defined as positive or negative after 

which a rating approach is used to weigh the severity, duration, extent, 

frequency and probability to enable this impact to be quantified according to 

the methodology presented in Table M. The environmental significance 

quantification is presented in Table N while Table O presents the rating 

assessment classification. 

TABLE N: Quantification of Environmental Significance 

 

TABLE O: Rating Assessment Classification  
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Following these guidelines, practicable mitigation and optimisation measures are 

recommended and impacts are rated in the prescribed way both without and with the 

assumed effective implementation of mitigation and optimisation measures. 

Mitigation and optimisation measures are either:- 

 

• Essential: must be implemented and are non-negotiable; and 

• Optional: must be shown to have been considered and sound reasons 

provided by the proponent if not implemented. 

 

10.7.2 Impact Assessment 

 

GEOHYDROLOGICAL IMPACTS - DETERIORATION IN WATER QUALITY 

Geohydrological Impacts 

 

Construction phase 

 

1.) Refuelling of vehicles and equipment on site 

The impact of a fuel release to groundwater could have a regional impact should 

it migrate with the easterly groundwater flow direction towards the uMngeni 

River which supplies water to Pietermaritzburg and Durban Metro. However, this 

would be dependent on the volume and type of hydrocarbon compound 

released. The intensity of the impact of a hydrocarbon release (given that it is 

likely to be a minor spillage) would be medium as the soil and groundwater 

conditions would be impacted but processes continue albeit in a modified way.  

 

The long term impact was allocated as medium term as natural degrading 

processes in soil and groundwater would degrade and attenuate the released 

hydrocarbon naturally over time (2-15 years) depending again on the type and 

volume of the release, as well as the hydraulic conductivities of the geological 

materials.  

 

Should the mitigation measures be implemented the medium impacts of the 

potential fuel releases to soil and groundwater is believed would become 

insignificant and the release could be contained to the study area (site), and the 

magnitude and duration of the impact lowered to address the release in the 

short term.  



LL3570: R33 SERVICE STATION GEOHYDROLOGICAL RISK ASSESSMENT INVESTIGATION – JUNE 2020 – 
ENGEOLAB (PTY) Ltd 

30 

 

Table P below summarized the impact assessment of fuel releases to 

groundwater during refuelling of vehicles without and with mitigation measures.   

 

TABLE P: Impact on Ground-& Surface Water – Hydrocarbon release during 

Construction phase 

Type Negative

Severity 3 Negligible 1

Duration 2 Less than 1 month 1

Extent 3 Within immediate area of activity 1

Frequency 5 Less than once a year 1

Probability 3 Unlikely 2

Significance 10.7 Low 1.5

•

•

•

•

•

•

•

•

•

Residual 

Impact

Cumulative 

Impact

The implementation of the mitigation measures above should mean that there is no residual impact.

With mitigation, there will be a limited impact which will not add to any cumulative impacts.

Negative

Moderate

Less than 1 year / quickly reversible

Beyond project boundary

Daily

Probable

 Machinery and vehicles must be serviced/repaired off-site and be kept in good working condition;

The cutting of vegetation should be done considering the potential for subsequent risk of contaminant 

infiltration or spills into surface water / erosion.

Site rehabilitation should aim to restore surface drainage patterns, natural soil and vegetation as far as is 

feasible.

Where hydrocarbon leaks are identified associated with trucks and equipment , drip trays should be placed;

Without Mitigation Residual Impact (With Mitigation)

Construction

The project infrastructure footprint and associated area of disturbance should be minimised as far as 

practically possible.

Should fuel products be kept on site for refuelling, these products should be contained within a bunded area 

that would contain the spillage should the tank fail;

Medium 

Mitigation

A spill kit such as Spillsorb or hydrocarbon sorbent materials should be kept on site and be readily available 

to address any hydrocarbon releases if they occur;

Should a solvent based product be used as a degreaser, it should be a biodegradable environmentally safe 

product and the Material Safety Data Sheet (MSDS) for the products should be kept on site; and

Any oil containers and chemical product containers used during equipment servicing should be disposed of 

into a designated bin and be disposed off-site to a hazardous waste landfill site.
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Operational phase 

1) Potential impacts may occur due to the incorrect storage and handling of dry raw 

input materials and products and inefficient housekeeping and maintenance of the 

filling station facilities. 

 

The impact resulting from the incorrect storage and handling of dry raw input 

materials and products could potentially result in a localised impact to soil and 

groundwater at the site should rainfall and surface water runoff leach compounds 

into the subsurface in areas where surfaces are not covered with hard standing.  

The intensity of the impact is regarded as low as most of the area where dry raw 

input materials and products will be handled and stored will be hard surfaced so 

dry residue coming into contact with open surfaces should be minimal. However, 

should leachate reach the perched groundwater system the impact could have 

long term consequence.  

 

Should the mitigation measures be implemented the impacts of the potential 

materials releases to soil and groundwater is believed would become insignificant 

and the duration of the impact would be lowered to a short term duration and the 

releases would be dealt with through good housekeeping practices before it enters 

the groundwater system. In the event of spillages or releases occurring, the 

residue should be recovered and surface areas cleaned to eliminate impact to soil 

and groundwater through leachate. This will result in short term impact. Refer to 

Table Q below. 

TABLE Q:  Impact on Groundwater & Surface Water – Dry Products and spills 

Type Negative

Severity 2 Negligible 1

Duration 4 Life of project or facility 4

Extent 3 Surrounding area with project boundary 2

Frequency 5 Less than once a year 1

Probability 2 Almost Impossible 1

Significance 10.5 Low 2.3

•

•

•
Residual 

Impact

Cumulative 

Impact

The implementation of the mitigation measures above should mean that there is no residual impact.

With mitigation, there will be a limited impact which will not add to any cumulative impacts.

Medium 

Mitigation

Good housekeeping practices should be maintained at all times. Surfaces should be kept clear of dry 

material residues that could be blown by the wind or transported on truck/vehicle tyres to areas where 

surfaces are not covered with concrete or tar and, thus, enter the soil and groundwater should surface 

water run-off or a rainfall event occur; and

All surfaces that are concreted should be maintained such that should the surface be wet, the water would 

not enter into cracks in the cement/concrete and into the soil and groundwater

In the event of spillages or releases occurring, the residue should be recovered and surface areas cleaned to 

eliminate impact to soil and groundwater through leachate.

Minor

Life of project or facility

Beyond project boundary

Daily

Unlikely

Without Mitigation Residual Impact (With Mitigation)

Operating Phase 
Negative
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2) The failure of any underground tanks or pipelines within the proposed site 

poses a risk to soils and perched groundwater aquifer underlying the site. 

 

The impact resulting from the potential chemical releases occurring should a 

tank or a pipeline fail is regarded as high. The impact of such a release is 

classed as regional because, should the chemical leach into the groundwater it 

would migrate with the westerly groundwater flow direction toward the lake 

and pans. The intensity of this impact occurring his high with the chemical 

release resulting in Site-specific and wider natural and/or social functions or 

processes is to be severely altered. The chemical release would also have a 

long term impact affecting the quality of the soil and groundwater on site and 

down gradient of the site in the long term. Should the mitigation measures be 

implemented the impacts of the potential chemical releases occurring could be 

reduced from a high significance to a very low significance.   

The presence of satisfactory clay layer under the proposed facility, installation 

of a lined (concreted) and bunded area and regular maintenance of tanks and 

pipelines would limit the extent of the release occurring to an on-site impact, 

the intensity would be reduced to an insignificant impact with processes being 

able to continue albeit in a modified way. The duration of the impact can also 

therefore be reduced to a medium term impact with duration of ~2- 15 years. 

Refer to Table R below. 

TABLE R:  Impact on Ground & Surface Water – Releases to soil & groundwater - leaks 

Type Negative

Severity 4 Negligible 1

Duration 4 Less than 1 month 1

Extent 3 Within immediate area of activity 1

Frequency 5 Less than once a year 1

Probability 3 Unlikely 2

Significance 14.7 Low 1.5

•

•

•

•

•

•

•

Residual 

Impact

Cumulative 

Impact

The implementation of the mitigation measures above should mean that there is no residual impact.

With mitigation, there will be a limited impact which will not add to any cumulative impacts.

Medium 

Mitigation

Above surface tanks should be contained in a lined (concreted) and bunded area

The drainage system from the tank storage areas to the stormwater retention pond should be lined and 

sealed so that no harmful chemical can enter the perched groundwater environment; and

All pipes and tanks should be regularly inspected and maintained to ensure that no leaks or failures could 

occur

Determining the integrity of the clay layer underlying the site specifically the area where tanks will be 

located.

A spill kit such as Spillsorb or hydrocarbon sorbent materials should be kept on site and be readily available 

to address any hydrocarbon releases if they occur;

Should a solvent based product be used as a degreaser, it should be a biodegradable environmentally safe 

product and the Material Safety Data Sheet (MSDS) for the products should be kept on site; and

Any oil containers and chemical product containers used should be disposed of into a designated bin and be 

disposed off-site to a hazardous waste landfill site.

Significant / very harmful

Life of project or facility

Beyond project boundary

Daily

Probable

Without Mitigation Residual Impact (With Mitigation)

Operational Phase
Negative
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11. GAP ANALYSIS 

 

In terms of the detailed aquifer assessment, data gaps identified by the desktop and 

preliminary investigation include: 

 

• a lack of controlled test pumping data of existing boreholes; 

• a lack of drilling details or borehole logs of deeper boreholes. This could assist in 

determining geohydrological conditions and interactions between the unsaturated 

zone and secondary aquifer; 

• Unknown site specific aquifer characteristics, such as hydraulic conductivity, 

storage capacity and specific groundwater flow directions, geochemical trends.  

 

 

12. CONCLUSIONS 

 
Baseline information including monthly rainfall, monthly evaporation, design event 

rainfall, soils, vegetation and land cover, as well as site topography and regional and local 

catchment hydrology have been considered for the proposed R33 Service Station site.  

 

The site has been classified as having a temperate rainy climate with an approximate 

rainfall of 895mm/annum. The proposed development of the site could impact 

groundwater resources through possible spills and leaks associated with the construction 

and operational phase of the project. These, however, have been assessed as part on the 

geohydrological impact assessment and found to be easily mitigated to a “low” 

environmental impact significance. It is recommended that the mitigation measures as 

highlighted in this report be adopted to ensure the impact on receiving water resources 

can be kept to a minimum. 

 

The desktop phase and field verification of the geohydrological study for the proposed site 

concluded:  

• A shallow layer of dark brown, soft, intact, silty clay, which is unsaturated and with a 

low hydraulic conductivity. A seasonal aquifer perched on the bedrock probably forms 

in this layer, especially after high rainfall events. Flow is expected to follow the surface 

contours closely i.e. in a north-westerly direction.  

• This is flowed by a thin layer of dark brown to brown stiff clay. The thickness of this 

horizon varies to a high degree from a few centimetres to 0.3m.  

• Pedogenic: Not observed on site, but possible in the low lying areas a pedogenic 

horizon form by enrichment of the soils by iron could be encountered. It generally 

comprises slightly moist, reddish-brown, speckled-black and occasionally mottled 

orange-brown due to the presence of ferricrete nodules in a silty sand matrix. 

• The next tens of meters will be pale grey, residual shale: appearing as pale grey 

moderately weathered, thinly bedded and highly fractured soft rock up to an average 

depth 10 m of below existing ground level with low hydraulic conductivity. The 
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permanent groundwater level resides in this unit and ranges between about 10 – 

20mbgl. The groundwater gradient is influenced by regional topography and 

geological dip, which for the site appears to be in general north-westerly. In general 

groundwater flow directions from the proposed sites are expected to be north-

westerly towards the uMngeni River.  

• Below a few tens of meters the fracturing of the aquifer is less frequent and the 

fractures less open due to increased pressure. This results in an aquifer of low 

hydraulic conductivity and very slow groundwater flow velocities. As in the previous 

unit the flow is expected to be north-westerly.  

• A desktop search of the available borehole records concluded that groundwater use in 

the immediate catchment area is expected to be limited to domestic supply and small 

scale irrigation and can therefore be viewed as a non-strategic, yet locally used 

resource in this area.  

• An average recharge value of 4.2% of MAP from groundwater sources within the 

proposed development area. Slow run-off and infiltration is further aided by low 

permeable cover soils and underlying slightly clayey residuum. Due to these factors, 

the recharge is considered to be low to moderate. This can only be confirmed by test 

pumping and regular, accurate monitoring of water levels and flow volumes. 

• The low permeable residuum, a low to moderate recharge classification coupled with 

a low to moderate aquifer potential of limited aerial extent, decreases the risk of 

groundwater pollution.  

• Existing hydrochemical records indicate that the groundwater quality in general (with 

the exception of localized anomalies has remained good and can be summarized as 

largely neutral, fresh, moderately soft.  

• Therefore, in our opinion it can be expected that the low pollution risk, coupled with 

no pollution that has taken place, will result in a catchment that can be classified as 

largely unstressed in terms of quantity, with low levels of localised contamination in 

terms of quality. 

• In our opinion, current geohydrological and geohydrochemical characteristics are not 

expected to be impacted significantly, provided that the current abstraction and 

contamination loads remain similar or even better, are reduced and managed 

properly.  
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13. RECOMMENDATIONS  

 

The recommendations made at this stage aim to provide an understanding of 

geohydrological parameters and development potential therefore providing a better 

projection of available resources and the set up for a management system to control 

production. 

 

The geohydrological impacts of the proposed Filling Station and associated facilities are 

medium without mitigation. When including mitigation, these impacts are reduced to 

low. As such, the mitigation indicated within Section 11 should form part of the 

Environmental Management Programme (EMPr) to reduce the impact of the site on the 

groundwater environment.  

 

The proposed activity (development of a filling station) should consequently be authorised 

with regards to the geohydrological environment inclusive of the recommended 

mitigation measures presented in Table P, Q, & R. 

 

The proposed surface water or groundwater monitoring requirement for the EMPr or 

environmental authorisation is indicated on Figure 8 attached as Appendix A and relates 

to the limited potential for surface water impacts from the site on the nearby river or 

groundwater impacts to the underlying aquifer, particularly upon completion of the 

construction phase (i.e. during the operational phase) when impact is most likely if 

undetected on site. Refer to recommendations below: 

 

Monitoring Requirements 

To detect any changes in the aquifer system, as well as potential pollution derived directly or 

indirectly from the proposed development, monitoring of water levels and flow rates, water 

quality and trends, is imperative.  

 

Water Level Monitoring: 

The monitoring of the abstraction rates and drawdown levels of the groundwater is of 

paramount importance should long term exposure to potential hydrocarbon contamination 

and /or exploitation of the secondary aquifers be considered.  

 

In our opinion, some existing boreholes are found in reasonable proximity of the proposed 

site and can be used for monitoring purposes. However three (3) additional monitoring 

boreholes are required.  

The following measures are recommended: 

 The new boreholes’ static water level should be monitored quarterly to confirm hydraulic 

parameters, seasonal fluctuations and sustainability. 

 Shallow monitoring wells must be installed around the storage tanks to ensure any 

potential leakage from the lagoon is detected in time. These wells must be of uPVC or 

HDPE material and have an internal diameter of at least 50mm. It is recommended that a 

minimum of one up gradient and two down gradient wells be installed. The depth of the 

well must be at least 2m below the depth of the storage tank.  
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 Piezometers must be installed in all wells and water level monitoring carried out and 

recorded either manually or with data loggers. 

 

Water Quality Monitoring 

 The existing boreholes and monitoring wells should be sampled regularly in terms of 

water quality (SANS 241) guidelines for domestic use.  

 Initially, quarterly groundwater quality monitoring of production wells and monitoring 

wells is recommended. 

 A proper groundwater quality monitoring program must be implemented as soon as 

possible, where initial sampling and analysis should allow for all major chemical, physical, 

hydrocarbon and bacteriological constituents as per (SANS 241). Follow-up sampling 

could monitor elements in excess only as well as for traces of hydrocarbon 

contamination. 

 Where water is supplied for human consumption, guidelines in terms of a water service 

provider should be adhered to. 

 An early warning system must be considered for placement within the monitoring wells 

or beneath the storage tanks. 

 Wellheads on boreholes down gradient of the proposed facility must be constructed to 

prevent any ingress of surface water either from a spill or flooding. 

 

General Management Requirements 

 The hydrochemical and water level values obtained from the new data sets should be 

instituted as the “starting” status.  

 Precautions should be taken to ensure that surface run-off, potential leaks or spills do not 

flow into any of the existing or monitoring boreholes and for this purpose we propose a 

concrete apron around each borehole casing and inside the pump house structure. 

 No major lowering of the water table should take place through increased groundwater 

abstraction as that could increase the hydraulic gradient and therefore accelerate 

pollutant transport times. 

 The monitoring data should be reviewed by a hydrogeologist to establish performance 

and water quality trends.  

 

Preventative Requirements 

Occasional or uncontrolled discharge of contaminants on the site could have a marked influence 

on recharge, especially in the top unsaturated clayey residuum and shallow weathered bedrock 

zones.  

 

The current neutral, unpolluted hydrochemical characteristics can be impacted by increased or 

uncontrolled contaminant handling or other processes associated with the proposed 

development. Management and discharge of treated effluent water together with sufficient 

waste spill control measures should, in our opinion maintain the unpolluted, ‘stable’ aquifer 

vulnerability status and ensure a minimal risk of groundwater pollution provided that: 

 

 construction of the new facilities does not change the nature of the “protective” clayey 

overburden to such a degree (more permeable) that fast infiltration becomes possible 

resulting in increased pollutant transport times. 
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 The base of the fuel tank excavations should be flat and free from rocks and other foreign 

objects and covered by 150mm thick backfill of acceptable quality, compacted to 

specification with the correct backfill material and prepared using accepted construction 

practices to ensure stability of underground tanks. 

 To lower the potential for leachate formation, domestic waste should be placed in a 

water tight container and disposed of on a regular basis. 

 Precautions should be taken to ensure that surface run-off, potential leaks or spills do not 

flow into the sewer system without first passing through a simple gravity separator / 

settlement pond or similar protective installation. 

 Submersible pumps should be fitted with leak detectors that check the integrity of the 

pipework. 

 The drive way areas around the dispensers/pumps where spillage may occur during 

refuelling should be graded to allow effluent to first pass through a gravity separator. 

 

 

Prepared by: 

 

 

……………………….       

Jacques du Preez      

Hydrogeologist (Pr Sci Nat - BSc Hons)    

ENGEOLAB (Pty) Ltd - Hilton (KwaZulu-Natal) 

Tel: +(27)33 - 343 1226 

Fax:  086 582 0667 

Cell: 083 628 3263 

E-Mail: engeopm@iafrica.com 
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AAPPPPEENNDDIIXX  BB  
Geophysical Investigation Results – Traverses 1-2 
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A Level 2 B-BBEE company

Certificate of Analysis
[003736/20], [2020/06/30]

Project details

Order number: LL3570

Company name: ENGEOLAB CC

Contact address: 33 WALTERS ROAD, HILTON, 3245

Contact person: JACQUES DU PREEZ

Customer Details

Sampled by: CUSTOMER

Sampled date: NO SAMPLED DATE PROVIDED

Sampling Details

Sample type(s): GROUNDWATER SAMPLES

Date received: 2020/06/25

Delivered by: CUSTOMER

Temperature at sample receipt (°C): 12.0

Deviations: 010506/20,010507/20 - No sample date supplied

Sample Details

Testing commenced: 2020/06/25

Testing completed: 2020/06/30

Report date: 2020/06/30

Our reference: 003736/20
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Talbot Laboratories (Pty) Ltd

Analytical Results

Refer to the “Notes” section at the end of this report for further explanations.

Methods Determinands Units 010506/20 010507/20

GW001 R33 GW002 R33

Chemical

85 Dissolved Calcium mg Ca/ℓ 37 50

85 Dissolved Magnesium mg Mg/ℓ 20 23

84 Sodium mg Na/ℓ 49 61

83A Copper µg Cu/ℓ 2.949 0.463

83A Iron µg Fe/ℓ 993 213

83A Manganese µg Mn/ℓ 371 2010

83A Lead µg Pb/ℓ 0.344 <0.29

10G Total Alkalinity mg CaCO₃/ℓ 146 202

16G Chloride mg Cl/ℓ 26 31

123 Free Chlorine* mg Cl₂/ℓ <0.1 <0.1

122 Monochloramine* mg/ℓ <3 <3

48 Colour* mg Pt-Co/ℓ <1 <1

2A Electrical Conductivity at 25°C mS/m 60.2 72.5

18G Fluoride mg F/ℓ 0.14 0.35

65Gc Nitrate mg N/ℓ 0.15 0.16

65Gb Nitrite mg N/ℓ <0.01 <0.01

Calc. Combined Nitrate + Nitrite (sum of Ratios)* - <0.12 <0.12

4 Turbidity NTU 29 13

1 pH at 25°C pH units 7.4 7.3

67G Sulphate mg SO₄/ℓ 52.0 26.6

Calc. Total Hardness* mg CaCO₃/ℓ 176 221

Microbiological

32 E.coli MPN/100mℓ <1 (Not detected) <1 (Not detected)

32 Total Coliforms MPN/100mℓ 128000 2420

31 Standard Plate Count colonies/mℓ >10000 >10000

Specific Observations

Results that appear in bold do not meet the specification limits in Appendix 2 of this report.

Where the laboratory detection limit for a test is higher than the required specification limit, the raw data is 
reviewed and the detection limit highlighted in bold font if outside of specification.

Where a deviation has been noted, the validity of the results may be affected. Results should be used with 
this consideration in mind.
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Talbot Laboratories (Pty) Ltd

Quality Assurance

Technical signatories

Notes to this report

Limitations

This report shall not be reproduced except in full without prior written approval of the laboratory.
Results in this report relate only to the samples as taken, and the condition received by the laboratory.
Any opinions and interpretations expressed herein are outside the scope of SANAS accreditation.
The decision rule applicable to this laboratory is available on request.
Sample preparation may require filtration, dilution, digestion or similar. Final results are reported 
accordingly. Customers to contact Talbot Laboratories for further information.

Uncertainty of measurement

Talbot Laboratories’ Uncertainty of Measurement (UoM) values are:

·       Identified for relevant tests in the attached Appendix.

·       Calculated as a percentage of the respective results.

·       Applicable to total, dissolved and acid soluble metals for ICP element analyses.

·       Available upon request for microbiological results.

·       Available upon request for subcontracted tests.

Analysis explanatory notes

Tests may be marked as follows:

^ Tests conducted at our Port Elizabeth satellite laboratory.

* Tests not included in our Schedule of Accreditation and therefore that are not SANAS 
accredited.

# Tests that have been sub-contracted to a peer laboratory.

NR Not required -shown, for example, where the schedule of analysis varied between samples.

σ Field sampling point on-site results.

ª Testing has deviated from Method.

Page 3 of 6Talbot Laboratories (Pty) Ltd Reference: [003736/20]



Talbot Laboratories (Pty) Ltd

Appendix 1: Uncertainty of Measurement (UoM)

Determinands Method 
No

Uncertainty of 
Measurement (%)

Alkalinity (Total) 10 ± 3.49

Alkalinity (Total) 10G ± 4.39

Ammonia 64G ± 6.29

Aluminium (ICP-MS) 83A ± 20.62

Aluminium (ICP-OES) 87 ± 8.09

Antimony (ICP-MS) 83A ± 17.73

Antimony (ICP-OES) 87 ± 30.16

Arsenic (ICP-MS) 83A ± 12.04

Arsenic (ICP-OES) 87 ± 20.17

Barium (ICP-MS) 83A ± 12.29

Barium (ICP-OES) 87 ± 10.25

Beryllium (ICP-MS) 83A ± 23.10

Beryllium (ICP-OES) 87 ± 7.96

Boron (ICP-MS) 83A ± 24.83

Boron (ICP-OES) 87 ± 17.33

Cadmium (ICP-MS) 83A ± 9.59

Cadmium (ICP-OES) 87 ± 7.69

Calcium (ICP-OES) 85 ± 5.09

Chromium (ICP-MS) 83A ± 8.45

Chromium (ICP-OES) 87 ± 8.13

Cobalt (ICP-MS) 83A ± 8.39

Cobalt (ICP-OES) 87 ± 7.83

Copper (ICP-MS) 83A ± 8.36

Copper (ICP-OES) 87 ± 7.77

Chemical Oxygen 
Demand

3 ± 16.04

Chloride 16G ± 3.56

Electrical Conductivity 2A ± 2.87

Fluoride 18G ± 17.67

Hexavalent Chromium 68G ± 5.36

Iron (ICP-MS) 83A ± 14.03

Iron (ICP-OES) 87 ± 7.83

Lead (ICP-MS) 83A ± 10.64

Lead (ICP-OES) 87 ± 8.18

Lithium (ICP-MS) 83A ± 20.65

Lithium (ICP-OES) 87 ± 6.79

Manganese (ICP-MS) 83A ± 10.71

Manganese (ICP-OES) 87 ± 8.01

Determinands Method 
No

Uncertainty of 
Measurement (%)

Magnesium (OES) 85 ± 5.38

Mercury (ICP-MS) 83A ± 16.32

Mercury (ICP-OES) 86 ± 10.54

Molybdenum (ICP-MS) 83A ± 11.08

Molybdenum (ICP-OES) 87 ± 15.20

Nickel (ICP-MS) 83A ± 10.00

Nickel (ICP-OES) 87 ± 8.06

Nitrate/Nitrite 65Ga ± 12.55

Nitrite 65Gb ± 12.83

Nitrate 65Gc ± 12.55

Oxygen Absorbed 39 ± 6.37

Potassium (ICP-OES) 85 ± 15.20

Orthophosphate 66G ± 11.76

Phosphate (Total) 90 ± 9.16

pH Value 25°C 1A ± 1.22

Selenium (ICP-MS) 83A ± 21.40

Selenium (ICP-OES) 88 ± 31.56

Silver (ICP-MS) 83A ± 11.35

Sodium (ICP-OES) 84 ± 8.99

Strontium (ICP-MS) 83A ± 10.55

Strontium (ICP-OES) 87 ± 8.29

Sulphate 67G ± 6.96

Suspended Solids 5 ± 3.72

Thallium (ICP-MS) 83A ± 12.51

Thallium (ICP-OES) 87 ± 8.57

Tin (ICP-MS) 83A ± 12.17

Tin (ICP-OES) 87 ± 12.39

Titanium (ICP-OES) 87 ± 7.20

Total Dissolved Solids 41 ± 1.29

Total Solids at 105°C 59 ± 0.59

Turbidity 4 ± 4.60

Uranium (ICP-MS) 83A ± 12.13

Uranium (ICP-OES) 87 ± 7.26

Vanadium (ICP-MS) 83A ± 10.17

Vanadium (ICP-OES) 87 ± 7.18

Zinc (ICP-MS) 83A ± 22.86

Zinc (ICP-OES) 87 ± 7.41
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Talbot Laboratories (Pty) Ltd

Determinands Method 
No

Uncertainty of 
Measurement (%)

Total Hydrocarbons 101 ± 22.76

Vinyl Chloride 100 ± 23.42

Bromomethane 100 ± 22.89

Ethyl Chloride 100 ± 23.25

1,1-Dichloroethylene 100 ± 20.00

Trans1,2-
Dichlororethylene

100 ± 19.22

Tert-Butylmethyl Ether 
(MTBE)

100 ± 22.90

1,1-Dichloroethane 100 ± 17.24

Cis-1,2-Dichloroethylene 100 ± 22.06

Chloroform (THM) 100 ± 18.67

2,2-Dichloropropane 100 ± 19.27

1,2-Dichloroethane 100 ± 15.27

1,1,1-Trichloroethane 100 ± 21.72

1,1-Dichloropropene 100 ± 20.33

Carbon Tetrachloride 100 ± 19.86

Benzene (BTEX) 100 ± 22.33

Dibromomethane 100 ± 18.63

1,2-Dichloropropane 100 ± 18.26

Trichloroethylene 100 ± 21.76

Bromodichloromethane 
(THM)

100 ± 15.31

Trans-1,3-
Dichloropropene

100 ± 14.50

Cis-1,3-Dichloropropene 100 ± 15.77

1,1,2-Trichloroethane 100 ± 16.46

Toluene (BTEX) 100 ± 24.36

1,3-Dichloropropane 100 ± 15.78

Dibromochloromethane 
(THM)

100 ± 18.00

1,2-Dibromoethane 100 ± 14.72

Determinands Method 
No

Uncertainty of 
Measurement (%)

Tetrachloroethylene 100 ± 17.04

1,1,1,2-Tetrachloroethane 100 ± 21.13

Chlorobenzene 100 ± 16.08

Ethylbenzene (BTEX) 100 ± 20.59

m,p-Xylene (BTEX) 100 ± 24.59

Styrene 100 ± 18.91

Bromoform (THM) 100 ± 19.74

1,1,2,2-Tetrachloroethane 100 ± 24.71

o-Xylene (BTEX) 100 ± 23.70

1,2,3-Trichloropropane 100 ± 22.64

Isopropylbenzene 100 ± 21.01

Bromobenzene 100 ± 19.61

n-Propylbenzene 100 ± 24.17

2-Chlorotoluene 100 ± 22.92

4-Chlorotoluene 100 ± 22.11

1,3,5-Trimethylbenzene 100 ± 18.19

Tert-Butylbenzene 100 ± 18.74

1,2,4-Trimethylbenzene 100 ± 24.08

Sec-Butylbenzene 100 ± 20.11

1,3-Dichlorobenzene 100 ± 24.31

1,4-Dichlorobenzene 100 ± 24.31

1,2-Dichlorobenzene 100 ± 20.31

n-Butylbenzene 100 ± 14.50

1,2,4-Trichlorobenzene 100 ± 18.90

Naphthalene 100 ± 23.66

Hexachlorobutadiene 100 ± 18.39

1,2,3-Trichlorobenzene 100 ± 24.70
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Appendix 2: Specifications - SANS 241-1:2015 RECOMMENDED 
LIMITS

Reported Determinands Limits

E.coli 0 Count/100mℓ (0 MPN/100mℓ)

Faecal Coliforms 0 Count/100mℓ (0 MPN/100mℓ)

Cryptosporidium species Not Detected

Giardia species Not Detected

Total Coliforms ≤10 Count/100mℓ (10 
MPN/100mℓ)

Standard Plate Count ≤1000 Count/1mℓ

Somatic Coliphages Not Detected

Cytopathogenic viruses Not detected

Enteric Virus (Sub#) Not Detected

Colour ≤15 mg/ℓ Pt-Co

Electrical Conductivity ≤170 mS/m

Total Dissolved Solids at 180°C ≤1200 mg/ℓ

Turbidity Operational ≤1 NTU

Turbidity Aesthetic ≤5 NTU

pH ≥ 5 to ≤ 9.7

Odour Inoffensive

Free Chlorine ≤5 mg/ℓ

Monochloramine ≤3000 µg/ℓ (≤3 mg/ℓ)

Nitrate ≤11 mg/ℓ

Nitrite ≤0.9 mg/ℓ

Combined Nitrate plus Nitrite 
(sum of Ratios)

≤1

Sulphate Acute: ≤ 500 mg/ℓ

Sulphate Aesthetic: ≤ 250 mg/ℓ

Fluoride ≤1500 µg/ℓ (≤1.5 mg/ℓ)

Ammonia ≤1.5 mg/ℓ

Chloride ≤ 300 mg/ℓ

Sodium ≤200 mg/ℓ

Reported Determinands Limits

Zinc ≤5000 µg/l (≤5 mg/ℓ)

Antimony ≤20 µg/ℓ (≤0.02 mg/ℓ)

Arsenic ≤10 µg/ℓ (≤0.01 mg/ℓ)

Barium ≤700 µg/ℓ (≤0.7 mg/ℓ)

Boron ≤2400 µg/ℓ (≤2.4 mg/ℓ)

Cadmium ≤3 µg/ℓ (≤0.003 mg/ℓ)

Total Chromium ≤50 µg/ℓ (≤0.05 mg/ℓ)

Copper ≤2000 µg/ℓ (≤2 mg/ℓ)

Cyanide ≤200 µg/ℓ (≤0.2 mg/ℓ)

Iron Chronic: ≤ 2000 µg/ℓ (≤2 mg/ℓ)

Iron Aesthetic: ≤ 300 µg/ℓ (≤0.3 mg/ℓ)

Lead ≤10 µg/ℓ (≤0.01 mg/ℓ)

Manganese Chronic: ≤ 400 µg/ℓ (≤0.4 mg/ℓ)

Manganese Aesthetic: ≤100 µg/ℓ (≤0.1 mg/ℓ)

Mercury ≤6 µg/ℓ (≤0.006 mg/ℓ)

Nickel ≤70 µg/ℓ (≤0.07 mg/ℓ)

Selenium ≤40 µg/ℓ (≤0.04 mg/ℓ)

Uranium ≤30 µg/ℓ (≤0.03 mg/ℓ)

Aluminium ≤300 µg/ℓ (≤0.3 mg/ℓ)

Total Organic Carbon ≤10 mg/ℓ

Chloroform ≤300 µg/ℓ (≤0.3 mg/ℓ)

Bromoform ≤100 µg/ℓ (≤0.1 mg/ℓ)

Dibromochloromethane ≤100 µg/ℓ (≤0.1 mg/ℓ)

Bromodichloromethane ≤60 µg/ℓ (≤0.06 mg/ℓ)

Trihalomethanes Ratio ≤1

Microcystins ≤1 µg/ℓ

Phenols ≤10 µg/ℓ (≤0.01 mg/ℓ)

***********************************************************************End of Report***********************************************************
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QUALITY ANALYSIS

Borehole No.: CO-ORDINATES

Project No.: Lat: 29°30'49.20"S

Project Name: Long: 30°26'2.60"E

District:

SANS 241:2011

SUBSTANCE
UNIT OF 

MEASURE

TEST 

VALUE
COMMENTS Home Conventional treatment Advanced

Aldrin & Dieldrin

Alkalinity

Aluminium

Ammonia (N) ** mg/l NH3

Ammonia (NH3) mg/l NH3

Appearance

Arsenic (As) * mg/l As

Cadmium (Cd) * mg/l Cd

Calcium (Ca) mg/l Ca 37 Class 2: Water which is safe for short 

term use only

No health effects. Some scaling. Class 1, Acceptable No treatment 

available

Precipitation with sodium 

carbonate

Ion exchange

Calcium (CaCo3) mg/l CaCO3

Chloride (Cl)* mg/l Cl 26 Class 0:  Water of an ideal quality Class 1, Acceptable No treatment 

available

No treatment available Reverse osmosis, 

electrolysis,  Ion 

exchange

Chlorine (Free) 0.1

Chlorine (Total)

Chloroform

Colour 1 Class 1, Acceptable

Copper(Cu) 2.949 Class 1, Acceptable

Cyanide

Electrical conductivity EC * mS/m 60.2 Class 0:  Water of an ideal quality Class 1, Acceptable --- No treatment available Desalination by ion 

exchange or reverse 

osmosis

Faecal coliform * counts/100 ml Class 0:  Water of an ideal quality Class 1, Acceptable Boil water, Add 

household bleach, 

Expose to sunlight 

or Use Sand 

filtration

Disinfection by chlorine gas 

or Hypochlorite solution or 

Other Chlorine compounds

Disinfection by various 

combinations of 

halogens,  other oxidants, 

irradiation

Fluoride (F) * mg/l F 0.14 Class 0:  Water of an ideal quality Class 1, Acceptable No treatment 

available

No treatment available Ion exchange, Reverse 

osmosis or Adsorption or 

activated alumina

Iron (Fe) * mg/l Fe 0.993 Class 2: Water which is safe for short 

term use only

No health effects. Adherse aesthetic 

effects (taste) gradually increase as 

do possible problems with plumbing.

Class II, Maximum 

Allowable for 7 yearsb

Add bleach and filter Normal coagulation and 

flocculation sedimentation 

and filtration Oxidation by 

aeration and pH adjustment 

or addition of chemical 

oxidants, followed by 

sedimentation

Ion exchange

Lead 0.344 Class 1, Acceptable

Magnesium (Mg) mg/l Mg 20 Class 0:  Water of an ideal quality Class 1, Acceptable No treatment 

available

Lime treatment Ion exchange

Magnesium (MgCo3) * mg/l MgCO3

Manganese (Mn) * mg/l Mn 0.371 Class 2: Water which is safe for short 

term use only

Significant staining and taste 

problems. No health effects.

Class II, Maximum 

Allowable for 7 years

Add bleach solution 

or pool "chlorine" 

granules let stand to 

settle and filter

Normal coagulation, 

sedimentation and sand 

filtration Coagulation and/or 

oxidation by chlorine 

compounds or aeration

Coagulation and/or 

oxidation by chlorine 

compounds or potassium 

permangate or ozone or 

air.  Zeolite softening

Mercury

Nitrate (as N) * mg/l N 0.15 Class 0:  Water of an ideal quality Class 1, Acceptable No treatment 

available

No treatment available Anaerobic biological 

reduction, reverse 

osmosis or other 

desalination techniques

Nitrate (as NO3) * mg/l N

Nitrite (Soluble) 0.01 Class 1, Acceptable No treatment 

available

No treatment available Anaerobic biological 

reduction, reverse 

osmosis or other  

desalination techniques

Odour & Taste

Organic carbon(sol)

pH * pH units 7.4 Class 0:  Water of an ideal quality Class 1, Acceptable Neutralization with 

marble chips

pH adjustment by controlled 

addition of alkali such as 

lime sodium carbonate, 

carbon dioxide 

Controlled addition of a 

suitable acid/alkali

Phenols

Potassium (K) * mg/l K

Precipitation Potential

Selenium

Sodium (Na) * mg/l Na 49 Class 0:  Water of an ideal quality Class 1, Acceptable No treatment 

available

No treatment available Desalination by ion 

exchange or reverse 

osmosis

Standard plate count 10000 Class 1, Acceptable

Sulphate (SO4) * mg/l SO4 52 Class 0:  Water of an ideal quality No treatment 

available

No treatment available Desalination by ion 

exchange  or reverse 

osmosis

Total Alkalinity mg/l 146

Total Coliforms 128000 Class 1, Acceptable

Total Dissolved Solids (TDS) *  (mg/l)

Total Hardness ** mg CaCO3/l 176 Class 2: Water which is safe for short 

term use only

Moderately hard --- Lime treatment Ion exchange

Trihalomethanes

Turbidity NTU 29 Class 3: Water of an unacceptable 

quality

The presence of turbidity is one of 

the indicators of microbiological 

water quality and of inefficient water 

treatment.

Unacceptable Flocculation and 

filtration

Slow sand filtration or 

flocculation, settlement and 

filtration

Same as conventional

Zinc (Zn) * mg/l Zn

WATER TREATMENT

COMMENTS

DWAFINPUT INFORMATION

GW001

LL3570

R33 SERVICE STATION

UMGUNGUNDLOVU DISTRICT MUNICIPALITY



QUALITY ANALYSIS

Borehole No.: CO-ORDINATES

Project No.: Lat: 29°30'5.00"S

Project Name: Long: 30°25'0.20"E

District:

SANS 241:2011

SUBSTANCE
UNIT OF 

MEASURE

TEST 

VALUE
COMMENTS Home Conventional treatment Advanced

Aldrin & Dieldrin

Alkalinity

Aluminium

Ammonia (N) ** mg/l NH3

Ammonia (NH3) mg/l NH3

Appearance

Arsenic (As) * mg/l As

Cadmium (Cd) * mg/l Cd

Calcium (Ca) mg/l Ca 50 Class 2: Water which is safe for short 

term use only

No health effects. Some scaling. Class 1, Acceptable No treatment 

available

Precipitation with sodium 

carbonate

Ion exchange

Calcium (CaCo3) mg/l CaCO3

Chloride (Cl)* mg/l Cl 31 Class 0:  Water of an ideal quality Class 1, Acceptable No treatment 

available

No treatment available Reverse osmosis, 

electrolysis,  Ion 

exchange

Chlorine (Free) 0.1

Chlorine (Total)

Chloroform

Colour 1 Class 1, Acceptable

Copper(Cu) 0.463 Class 1, Acceptable

Cyanide

Electrical conductivity EC * mS/m 72.5 Class 1: Water of a good quality Class 1, Acceptable --- No treatment available Desalination by ion 

exchange or reverse 

osmosis

Faecal coliform * counts/100 ml 1 Class 2: Water which is safe for short 

term use only

Slight risk of microbial infection with 

continuous use: negligible effects 

with occasional or short term use.

Class II, Maximum 

Allowable for 10

Boil water, Add 

household bleach, 

Expose to sunlight 

or Use Sand 

filtration

Disinfection by chlorine gas 

or Hypochlorite solution or 

Other Chlorine compounds

Disinfection by various 

combinations of 

halogens,  other oxidants, 

irradiation

Fluoride (F) * mg/l F 0.35 Class 0:  Water of an ideal quality Class 1, Acceptable No treatment 

available

No treatment available Ion exchange, Reverse 

osmosis or Adsorption or 

activated alumina

Iron (Fe) * mg/l Fe 0.213 Class 2: Water which is safe for short 

term use only

No health effects, water is generaly 

well tolerated.

Class 1, Acceptable Add bleach and filter Normal coagulation and 

flocculation sedimentation 

and filtration Oxidation by 

aeration and pH adjustment 

or addition of chemical 

oxidants, followed by 

sedimentation

Ion exchange

Lead 0.29 Class 1, Acceptable

Magnesium (Mg) mg/l Mg 23 Class 0:  Water of an ideal quality Class 1, Acceptable No treatment 

available

Lime treatment Ion exchange

Magnesium (MgCo3) * mg/l MgCO3

Manganese (Mn) * mg/l Mn 2.01 Class 3: Water of an unacceptable 

quality

Extreme staining andaesthetically 

unacceptable to a large proportion of 

users. No health effects.

Unacceptable Add bleach solution 

or pool "chlorine" 

granules let stand to 

settle and filter

Normal coagulation, 

sedimentation and sand 

filtration Coagulation and/or 

oxidation by chlorine 

compounds or aeration

Coagulation and/or 

oxidation by chlorine 

compounds or potassium 

permangate or ozone or 

air.  Zeolite softening

Mercury

Nitrate (as N) * mg/l N 0.16 Class 0:  Water of an ideal quality Class 1, Acceptable No treatment 

available

No treatment available Anaerobic biological 

reduction, reverse 

osmosis or other 

desalination techniques

Nitrate (as NO3) * mg/l N

Nitrite (Soluble) 0.01 Class 1, Acceptable No treatment 

available

No treatment available Anaerobic biological 

reduction, reverse 

osmosis or other  

desalination techniques

Odour & Taste

Organic carbon(sol)

pH * pH units 7.3 Class 0:  Water of an ideal quality Class 1, Acceptable Neutralization with 

marble chips

pH adjustment by controlled 

addition of alkali such as 

lime sodium carbonate, 

carbon dioxide 

Controlled addition of a 

suitable acid/alkali

Phenols

Potassium (K) * mg/l K

Precipitation Potential

Selenium

Sodium (Na) * mg/l Na 61 Class 0:  Water of an ideal quality Class 1, Acceptable No treatment 

available

No treatment available Desalination by ion 

exchange or reverse 

osmosis

Standard plate count 10000 Class 1, Acceptable

Sulphate (SO4) * mg/l SO4 26.6 Class 0:  Water of an ideal quality No treatment 

available

No treatment available Desalination by ion 

exchange  or reverse 

osmosis

Total Alkalinity mg/l 202

Total Coliforms 2420 Class 1, Acceptable

Total Dissolved Solids (TDS) *  (mg/l)

Total Hardness ** mg CaCO3/l 221 Class 2: Water which is safe for short 

term use only

Hard --- Lime treatment Ion exchange

Trihalomethanes

Turbidity NTU 13 Class 3: Water of an unacceptable 

quality

The presence of turbidity is one of 

the indicators of microbiological 

water quality and of inefficient water 

treatment.

Unacceptable Flocculation and 

filtration

Slow sand filtration or 

flocculation, settlement and 

filtration

Same as conventional

Zinc (Zn) * mg/l Zn

WATER TREATMENT

COMMENTS

DWAFINPUT INFORMATION
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DISCLAIMER AND DECELERATION OF INDEPENDENCE 

 

The opinions expressed in this Report have been based on site /project information supplied 

to ENGEOLAB (PTY LTD by the client and is based on public domain data, field data and data 

supplied to ENGEOLAB (PTY LTD by the client. ENGEOLAB (PTY LTD has acted and undertaken 

this assessment in an objective and independent manner. 

 

ENGEOLAB (PTY LTD has exercised all due care in reviewing the supplied information. Whilst 

ENGEOLAB (PTY LTD has compared key supplied data with expected values, the accuracy of 

the results and conclusions are entirely reliant on the accuracy and completeness of the 

supplied data. ENGEOLAB (PTY LTD does not accept responsibility for any errors or omissions 

in the supplied information and does not accept any consequential liability arising from 

commercial decisions or actions resulting from them. 

 

Opinions presented in this report, apply to the site conditions and features as they existed at 

the time of ENGEOLAB (PTY LTD’s investigations, and those reasonably foreseeable. These 

opinions do not necessarily apply to conditions and features that may arise after the date of 

this report, about which ENGEOLAB (PTY LTD had no prior knowledge nor had the 

opportunity to evaluate. 
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DETAILS OF THE SPECIALIST, DECLARATION OF INTEREST AND UNDERTAKING UNDER OATH 

 

Application for authorisation in terms of the National Environmental Management Act, Act 

No. 107 of 1998, as amended and the Environmental Impact Assessment (EIA) Regulations, 

2014, as amended (the Regulations) 

 

PROJECT TITLE 

 

PRELIMINARY REPORT ON A GEOHYDROLOGICAL INVESTIGATION FOR THE PROPOSED 

SERVICE STATION ALONG THE R33, UMGUNGUNDLOVU DISTRICT MUNICIPALITY, KWAZULU-

NATAL 

 

 

1.1 SPECIALIST INFORMATION 

 

Specialist Company Name: Engeolab (Pty) Ltd 

B-BBEE Contribution level 

(indicate 1 to 8 or 

non-compliant) 

2 

 

Percentage 

Procurement 

recognition 

 

Specialist name: Jacques du Preez 

Specialist Qualifications: BSc Hons Geohydrology 

Professional 

affiliation/registration: 

Pr. Sci. Nat 400033/02 

 

Physical address: 33 Walters Road, Hilton 

Postal address: P.O. Box 307, Hilton 

Postal code: 3245 Cell: 083 628 3263 

Telephone: 033 343 1226 Fax: 086 582 0667 

E-mail: jacques@engeogroup.co.za 

 

 

1.2 DECLARATION BY THE SPECIALIST 

I, _Jacques du Preez, declare that – 

• I act as the independent specialist in this application; 

• I will perform the work relating to the application in an objective manner, even if this 

results in views and findings that are not favourable to the applicant; 

• I declare that there are no circumstances that may compromise my objectivity in 

performing such work; 
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• I have expertise in conducting the specialist report relevant to this application, including 

knowledge of the Act, Regulations and any guidelines that have relevance to the 

proposed activity; 

• I will comply with the Act, Regulations and all other applicable legislation; 

• I have no, and will not engage in, conflicting interests in the undertaking of the activity; 

• I undertake to disclose to the applicant and the competent authority all material 

information in my possession that reasonably has or may have the potential of 

influencing - any decision to be taken with respect to the application by the competent 

authority; and - the objectivity of any report, plan or document to be prepared by 

myself for submission to the competent authority; 

• all the particulars furnished by me in this form are true and correct; and 

• I realise that a false declaration is an offence in terms of regulation 48 and is punishable 

in terms of section 24F of the Act. 

 

 

______________________ 

Signature of the Specialist 

 

 

Engeolab (Pty) Ltd 

Name of Company: 

 

 

15 July 2020 

Date 



DECLARATION OF INTEREST BY SPECIALIST 

Department of Economic Development, Tourism 
& Environmental Affairs, KwaZulu-Natal 

Details of the Specialist and Declaration of 
Interest 

Oct 2019 
V1 

_____________________________________________________________________ 
``Attainment of a Radically Transformed, Inclusive and Sustainable Economic Growth for KwaZulu-Natal''  

Page 1 of 2 

 
 

_____________________________________________________________________ 

(For official use only) 

Provincial Reference Number:  
 

NEAS Reference Number: KZN  /  EIA  / 
 

Waste Management Licence Number (if applicable):  

Date Received by Department:  

 

DETAILS OF SPECIALIST AND DECLARATION OF INTEREST 
 
 
Submitted in terms of section 24(2) of the National Environmental Management Act, 1998 (Act 
No. 107 of 1998) or for a waste management licence in terms of section 20(b) of the National 
Environmental Management: Waste Act, 2008 (Act No. 59 of 2008). 
 

 
KINDLY NOTE: 
 

1. This form is current as of October 2019. It is the responsibility of the Applicant / Environmental 
Assessment Practitioner (“EAP”) to ascertain whether subsequent versions of the form have 
been released by the Department.  

 
 

PROJECT TITLE 

 
 
 

DISTRICT MUNICIPALITY 

 
 
 

1. SPECIALIST INFORMATION 
 

Specialist name:  

Contact person:  

Postal address:  

Postal code:  Cell:  

Telephone:  Fax:  

E-mail:  

Professional affiliation(s) 
(if any) 

 

 

UMGUNGUNDLOVU DISTRICT MUNICIPALITY

PRELIMIINARY REPORT ON A GEOHYDROLOGIICAL IINVESTIIGATIION
FOR THE PROPOSED SERVIICE STATIION ALONG THE R33,,
UMGUNGUNDLOVU DIISTRIICT MUNIICIIPALIITY,, KWAZULU--NATAL

Jacques du Preez for Engeolab (Pty) Ltd

Jacques du Preez

P.O. Box 307, Hilton

3245 083 628 3263

033 343 1226 086 582 0667

engeopm@iafrica.com

SACNASP - Pr.Sci Nat - 400033/02



DECLARATION OF INTEREST BY SPECIALIST 

Department of Economic Development, Tourism 
& Environmental Affairs, KwaZulu-Natal 

Details of the Specialist and Declaration of 
Interest 

Oct 2019 
V1 
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Project Consultant / EAP:  

Contact person:  

Postal address:  

Postal code:  Cell:  

Telephone:  Fax:  

E-mail:  

 

2. DECLARATION BY THE SPECIALIST 

 
I,                                                                ,, declare that -- 
 
General declaration: 
 

• I act as the independent specialist in this application; 

• do not have and will not have any vested interest (either business, financial, personal or other) in 
the undertaking of the proposed activity, other than remuneration for work performed in terms of the 
Environmental Impact Assessment Regulations, 2014; 

• I will perform the work relating to the application in an objective manner, even if this results in views 
and findings that are not favourable to the applicant; 

• I declare that there are no circumstances that may compromise my objectivity in performing such 
work; 

• I have expertise in conducting the specialist report relevant to this application, including knowledge 
of the Act, regulations and any guidelines that have relevance to the proposed activity; 

• I will comply with the Act, regulations and all other applicable legislation; 

• I have no, and will not engage in, conflicting interests in the undertaking of the activity; 

• I undertake to  disclose to the applicant and the competent authority all material information  in my 
possession that reasonably has or may have the potential of influencing - any decision to be taken 
with respect to the application by the competent authority; and -  the objectivity of any report, plan 
or document to be prepared by myself for submission to the competent authority; 

• all the particulars furnished by me in this form are true and correct; and 

• I am aware that a person is guilty of an offence in terms of Regulation 48 (1) of the EIA 
Regulations, 2014, if that person provides incorrect or misleading information.  A person who is 
convicted of an offence in terms of sub-regulation 48(1) (a)-(e) is liable to the penalties as 
contemplated in section 49B(1) of the National Environmental Management Act, 1998 (Act 107 of 
1998). 

 
 
 
 

Signature of the specialist: 
 
 

Name of company: 
 
 

Date: 
 
 
_______________________________ 

 

Terratest (Pty) Ltd

Riona Patak

PO Box 794, Hilton

3245 083 459 2009

033 343 6701033 343 6789

patakr@terratest.co.za

Jacques du Preez

Engeolab (Pty) Ltd

03/09/2020



CURRICULUM VITAECURRICULUM VITAECURRICULUM VITAECURRICULUM VITAE    
 
POSITION: DIRECTOR / SENIOR GEOHYDROLOGIST 

(Category E) 
NAME:       JACQUES DU PREEZ 
NAME OF FIRM:     Engeolab (Pty) Ltd 
PROFESSION:      Geohydrologist 
____________________________________________________________________________________ 

PROFESSIONAL REGISTRATIONS: 
 

• Pr. Sci. Nat. (South Africa), 400231/12 - South African Council for Natural Scientific 
Professions (SACNASP) - Registration No. 4000 33/02 

 

• International Association for Hydrogeologists (IAH): Member Number 138632 
 

• Groundwater Division of Geological Society of South Africa (GWD of GSSA) Member Nr 183 
 

• Groundwater Association of KwaZulu-Natal (GAKZN) – ORDE 01 
____________________________________________________________________________________ 
EDUCATIONAL QUALIFICATIONS  

 
HIGHER EDUCATION  QUALIFICATIONS  SUBJECTS 
 
University of the Orange  B.Sc Geology   Geology I  
Free State       Chemistry I 
1993-1996       Physics I 
        Mathematics I    
        Applied Mathematics I   
        Computer Science I 
        Geology II - Mineralogy 

- Sedimentology 
Physics II - Electronics 

- Wave Mechanics 
Geology III - Structural 

- Metamorphic 
- Economical 
- Igneous 

        Physics III - Quantum Mechanics 
          -  Thermodynamics 
University of the Orange  B.Sc (Hons)   Hydrochemistry 
Free State   Geohydrology   Aquifer Mechanics 
1997        Geophysics 
        Business Management I 
        Groundwater Modelling 
 

 
 
KEY QUALIFICATIONS: 

 Groundwater exploration in primary aquifers and fractured rock. 
 Community water supply investigations. 
 Bulk water Supply through Groundwater  
 Water borehole drilling and testing techniques. 
 Exploration geophysics and gravimetric surveys, 
 Project Management of major and minor water supply projects. 
 Specialist studies for IWULAs & GAs 
 

 

 



SUMMARY OF EXPERIENCE 

Jacques has over 23 years of experience working as a geohydrologist during which time he has completed 
geohydrological studies within the residential, industrial, commercial, mining, power, transport and 
government sectors. Jacques began his professional career in KwaZulu-Natal, following the completion of a 
Hons degree in geohydrology at the University of the Free State. During his first three years, he primarily 
worked on the development of rural groundwater supply schemes. Following a brief stint in the Eastern Cape, 
he returned to KwaZulu-Natal to open Engeolab’s second branch in Hilton, Pietermaritzburg. From this office 
he has helped grow the company into a well-known and respected brand in KZN. The last twenty years has 
shaped his continued professional expertise in especially the KZN geohydrological setting. He has also had 
the opportunity to apply his skills as a geohydrologist to projects primarily within the greater South Africa, but 
also Zambia, Lesotho, Swaziland, Ethiopia, Mozambique, Tanzania and Zimbabwe.  

Skills and experience include: 

• Development of Catchment Management Strategies; 

• Development of Water & Salt Balances; 

• Aquifer Characterization by means of airlift- and pumping tests and the interpretation of pumping test 
results; 

• Design of groundwater production wells; 

• Data interpretation and formulation of hydrogeological conceptual models; 

• Development and application of numerical models (flow & contaminant transport); 

• Development and assessment of ground- and surface water monitoring protocols and programs; 

• Groundwater Reserve Determination; 

• Baseline Groundwater Investigations; 

• Prefeasibility & Feasibility Groundwater Studies;  

• Development of Groundwater Management Plans;  

• Water Use License Application Reports for the upgrading of Wastewater Treatment Works  
(WwTW’s); and 

• Scoping Reports and Environmental Impact Assessments (EIA’s). 
 

Extensive experience in the planning, exploration and implementation of production and domestic 
water supply schemes.  
 
Identification and development of production and domestic water sources using photo-geological and 
satellite image interpretation, geophysical surveys using magnetic, electromagnetic (EM34), resistivity 
and VLF electromagnetic methods.  

 
Borehole drilling supervision and test pumping supervision of new and existing boreholes as well as  
reporting. 
Projects demonstrating this includes being Project leader on the following: 
 

• Groundwater Exploration – KwaZulu-Natal, 1997-1998 
Establishment of groundwater sources in Rural Community Water Supply Programmes.  This 
includes verification, siting, drilling and testing supervision and reporting. 

 
• Groundwater Exploration – Eastern Cape, 1998-1999 

Extensive experience in photo-geological interpretation, ground geophysical surveys, data 
processing and interpretation, drilling and test pumping supervision and reporting in the 
former Transkei, including: Sipageni Water Supply 

      Minga Water Supply 
Caba AA 
Buwa Water Supply 
Toleni Regional Water Supply 
Siyaphambili Ndakeni Water Project 
Herschel Water Supply 

 
• Groundwater Exploration - KwaZulu-Natal, 1999-2020 

Experience gained in all disciplines of groundwater exploration since 1999 of more than 500 
projects. 

 

• Groundwater Bulk Resources, 1999-2020 
Geophysical identification, development, maintenance and chemical analyses of groundwater 
resources for several Local and District Municipalities in KwaZulu-Natal. 



� Hydrogeological mapping and characterization. 
• Groundwater Protocol, 2001-present 

The evaluation and reporting on groundwater resources and sanitation services of several 
communities in KwaZulu-Natal, Eastern Cape and Mpumalanga.  

 
• Water quality investigations, 2000-present 

Experience in target identification during pollution studies of several coalmines in 
Mpumalanga. 

 
• Hydrogeological mapping and characterization, Risk Assessments 

 Experience in risk assessments relating to potential pollution studies of proposed 
developments throughout KwaZulu-Natal, Eastern Cape, Mpumalanga. 

�  
� Hydrocensus surveys. 
 

• Hydrocensus - Mpumalanga,  KwaZulu-Natal, 1999-present 
Extensive experience in the planning and implementation of hydrocensus programmes, 
geological mapping and structural analysis. 

 
� Geological mapping and structural analyses. 
� Profiling, sampling and various engineering geology techniques.  
 

• Foundation Investigations 
Location and verification of borrow pits, centerline investigations on roads, building site 
investigations. 

 
• Waste Disposal  

Experience in target identification during pollution studies of several waste sites and 
investigations on establishing of new waste sites for Local Municipalities. 

____________________________________________________________________________________ 
RECENT PROJECT EXPERIENCE 

 
Some of Mark’s more recent project experience is summarised below and includes a combination of roles as 
presented in the key areas of expertise: 
Geohydrological Investigations: Water Use License Applications-List of relevant Projects and References

Project Name Project Description

No of 

Boreholes Year Institution Contact Person Contact Details

Lamontvale Cemetery Geohydrological Risk assessment for

Cemetery development

2 Projects 2019

Greenbelt 

Environmental Steven Tel nr. 071 140 8350

Mpofana WWTW Geohydrological Risk assessment for

waste water treament facility

1 Projects 2019 Enviroedge Karin Samouilhan Tel nr. 083 619 8683

Kabeljous WULA Gehydrological assessment for

abstraction for WULA purposes.

1 Projects 2020 Kabeljous Farm Douglas Laird Tel nr. 082 491 4916

Drafstap Farm, Robbertze &

Balhambra, Triple C Feedlot, AFT

Feedlot

Gehydrological & Hydrological

Assessment of new and existing

feedlots for WULA purposes. 5 Projects 2017

Bokamoso 

Environmental Ronell Kuppen Tel nr. 012 346 3810

Clairwood Logistics Park

Development

Gehydrological & Hydrological

Assessment of new logistics park

development for WULA purposes. 2 boreholes 2015 KSEMS Ronell Kuppen Tel nr. 012 346 3810

GTG Fourie Farm, Victoria Country

Club Boutique Hotel, Doveton Farm,

Cookhouse Piggery

Gehydrological & Hydrological

Assessment of proposed new Biogas

facilities, new hotel, etc developments

for WULA purposes. > 5 Projects 2017

Greendoor 

Environmental Rebecca Bowd Tel nr. : 033 343 4176  
 
I, the undersigned, certify that to the best of my knowledge and belief, these data correctly describe me, my 
qualifications, and my experience.  
 

 
………………………….     …02/07/2020…………………. 
Full name of Staff Member: Jacques du Preez  DATE 
Hydrogeologist (Pr Sci Nat - BSc Hons) 
ENGEOLAB (Pty) Ltd – HILTON 
Tel: +(27)33 - 343 1226 
Fax: +(27)86 - 582 0667 
Cell: +(27)83 628 3263 



Jacques du Preez

Registration Number: 400033/02

Earth Science (Professional Natural Scientist)

19 March 2002 31 March 2021

To verify this certificate scan this code



APPENDIX 5.4: HERITAGE IMPACT ASSESSMENT



 
 
 

Private Bag 9070 
Pietermaritzburg 
3200 
South Africa 
Telephone: + 27 (33) 345 1404 
Fax: + 27 (33) 345 0561 

237 Jabu Ndlovu Street ● Pietermaritzburg ● 3201 Website:  http://www.nmsa.org.za/ 
 

 
 
 
 

 
 
 
Mr N. Moosa 
JHK Developers 
Pietermaritzburg 
 
 
27 November 2020 
 
Dear Mr Moosa 
 
Re: Cultural Heritage Assessment, Farm Thandisizwe, June and November 2008 
 
This letter confirms that Dr Deborah Whelan and I still regard our cultural heritage assessments 
(dated 26 June 2008 and 30 November 2008) of the Farm Thandisizwe, uMgungundlovu District, 
KwaZulu-Natal, as adequate. 
 
I draw attention to the recommendations of both reports. 
 
Regards, 
 

 
Dr Gavin Whitelaw 
Chief Curator: Human Science 
 



 
 
 

Private Bag 9070 
Pietermaritzburg 
3200 
South Africa 
Telephone: + 27 (33) 345 1404 
Fax: + 27 (33) 345 0561 

237 Jabu Ndlovu Street ● Pietermaritzburg ● 3201 Website:  http://www.nmsa.org.za/ 
 

 
 
 
 

 
 
 
Mr N. Moosa 
JHK Developers 
Pietermaritzburg 
 
 
7 August 2019 
 
Dear Mr Moosa 
 
Re: Cultural Heritage Assessment, Farm Thandisizwe, June and November 2008 
 
This letter confirms that Dr Deborah Whelan and I still regard our cultural heritage assessments 
(dated 26 June 2008 and 30 November 2008) of the Farm Thandisizwe, uMgungundlovu District, 
KwaZulu-Natal, as adequate. 
 
I draw attention to the recommendations of both reports. 
 
Regards, 
 

 
Dr Gavin Whitelaw 
Chief Curator: Human Science 
 



 

 

 

 

CULTURAL HERITAGE ASSESSMENT OF THE 

FARM THANDISIZWE, UMGUNGUNDLOVU 

DISTRICT, 

KWAZULU-NATAL 

 

PHASE 1 REPORT 

 

 

 

 

 

 

 

 

26 JUNE 2008 

 

 

 

PREPARED FOR: 

att: Harald Kraft 
JHK Developers 
239 Peter Kerchoff St 
PIETERMARITZBURG 3201 
Tel: 033-3451910 
Fax: 033-3451790 
hkrafti-supply@telkomsa.net 

PREPARED BY: 

Gavin Whitelaw  
Natal Museum 
P. Bag 9070 
PIETERMARITZBURG 3200 
Tel: 033 345 1404 
Fax: 033 345 0561 
gwhitelaw@nmsa.org.za 
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SUMMARY 

A cultural heritage survey of the site of the proposed development at Thandisizwe 

Farm identified no significant remains. There is no known cultural heritage reason to 

withhold permission for development of the site. I draw attention to the KwaZulu-

Natal Heritage Act which requires that operations that expose archaeological or 

historical remains should cease immediately, pending evaluation by the provincial 

heritage agency. 

 

INTRODUCTION 

Mr N. Moosa of JHK Developers, Pietermaritzburg, commissioned a cultural heritage 

impact assessment of part of the farm Thandisizwe, within the uMgungundlovu 

District Municipality, in compliance with Section 27 of the KwaZulu-Natal Heritage Act 

(No. 10 of 1997). JHK Developers is proposing the construction of five dwelling units 

of brick and plaster, and the upgrading of a short section of the access road off the 

R33. 

 

BACKGROUND INFORMATION 

Access to the affected site is off the R33, opposite the turnoff to Game Valley near 

Pietermaritzburg (at S29° 30' 37" E30° 25' 51") (Fig. 1). The site is about 1.5 ha in 

extent. The proposed development is planned for an area close to the entrance off 

the R33. A small stream flows along the northeast boundary of the affected site, and 

the ground rises to a hill on the south side. The land was prepared for sugar cane 

cultivation several years ago (H. Kraft pers. comm.) and terracing is evident on the 

hill slopes (Fig. 2). 

 

METHODS 

In cultural resource management, archaeological or cultural sites are ranked into 

categories of significance from none to high. Sites with no significance do not require 

mitigation; low to medium significance may require mitigation; while sites with high 

significance should not be disturbed at all, or will require more extensive 

investigation. The significance of a site is determined by the nature of the deposit, 

that is, its content, integrity, size and representivity; its research relevance; and its 

social significance. 

I visited the site on June 24, 2008 and searched it on foot. Archaeological 

visibility was poor because of a thick veld-grass cover and I was restricted to a 

search for features or large artefacts such as lower grindstones. The site is heavily 

disturbed. Along the stream banks is a heavy infestation of wattle, bugweed and  
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Fig. 1. map of 1:50 000 scale showing site location. 

 

lantana. The ground surface is heavily disturbed over much of the area searched, 

with earthworks associated with modern farming operations, vehicle tracks, pits, 

construction, topsoil scraping and dumping. This is especially true for the smaller 

area for which the proposed development is planned. 

 

 

Fig. 2. aerial photograph of site. 
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RESULTS 

I identified no cultural heritage remains. 

 

RECOMMENDATIONS 

From a cultural heritage point of view, there is no known hinderance to the proposed 

development at Thandisizwe Farm. Nevertheless, despite the already considerable 

disturbance of the site, there is a possibility that remains, including graves, will be 

exposed by development or reduced vegetation cover. I therefore draw attention to 

the KwaZulu-Natal Heritage Act, which requires that operations exposing 

archaeological and historical residues (including graves) should cease immediately 

pending an evaluation by the heritage authorities (Amafa aKwaZulu-Natali). 
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APPENDIX 

 

KWAZULU-NATAL HERITAGE ACT, 1997 

No. 10 of 1997 

 

 

 

Heritage resources management 

 

27. (1) Any person wishing to undertake a project described in terms of the following 

categories: 

 

(a) construction of a road, wall, power line, pipeline, canal or other similar 

form of linear development or barrier exceeding 300m in length.  

(b) construction of a bridge or similar structure exceeding 50m in length; and 

(c) any development, or other activity which will change the character of an 

area of land or water 

(i) exceeding 10 000m2 in extent 

(ii) involving three or more existing erven or subdivisions thereof; 

or 

(iii) involving three or more erven, or subdivisions thereof, which 

have been consolidated within the past five years; or 

(iv) the costs of which will exceed a sum set in terms of 

regulations; or 

(v) any other category of development provided for in regulations. 

 

shall at her/his own initiative and at the very earliest stages of initiating 

such a development, notify the Council and furnish it with details regarding 

the location, nature and extent of the proposed development. 
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SUMMARY 

A cultural heritage survey of the site of the proposed development at Thandisizwe 

Farm identified no significant remains. There is no known cultural heritage reason to 

withhold permission for development of the site. I draw attention to the KwaZulu-

Natal Heritage Act which requires that operations that expose archaeological or 

historical remains should cease immediately, pending evaluation by the provincial 

heritage agency. 

 

INTRODUCTION 

Mr N. Moosa of JHK Developers, Pietermaritzburg, commissioned a cultural heritage 

impact assessment of the farm Thandisizwe (excluding that part surveyed in June 

2008; see Whitelaw 2008), within the uMgungundlovu District Municipality, in 

compliance with Section 27 of the KwaZulu-Natal Heritage Act (No. 10 of 1997). JHK 

Developers is proposing to develop that part of the farm Thandisizwe outlined in 

Figures 1 and 2 as a small nature reserve. The plans include the development and 

enhancement of the wetlands, streams and dams on the site. 

 

BACKGROUND INFORMATION 

Access to the affected site is off the R33, opposite the turnoff to Game Valley near 

Pietermaritzburg (at S29° 30' 37" E30° 25' 51") (Fig. 1). The site is about 100 ha in 

extent. Five dwelling units plus a guardhouse are planned for the area close to the 

entrance off the R33 (Whitelaw 2008). A small stream flows along the northeast 

boundary of the affected site, and another dammed stream runs northwards roughly 

in the centre of the property. This second stream separates two hills. The land was 

prepared for sugar cane cultivation several years ago (H. Kraft pers. comm.) and 

terracing is evident on the hill slopes (Fig. 2). JHK Developers proposes the 

development and enhancement of the water-courses, dams and associated 

wetlands, plus the restoration of indigenous vegetation, so that the area becomes a 

small nature reserve. 

 

METHODS 

In cultural resource management, archaeological or cultural sites are ranked into 

categories of significance from none to high. Sites with no significance do not require 

mitigation; low to medium significance may require mitigation; while sites with high 

significance should not be disturbed at all, or will require more extensive 

investigation. The significance of a site is determined by the nature of the deposit,  
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Fig. 1. The affected area on Thandisizwe outlined in red. 

 

that is, its content, integrity, size and representivity; its research relevance; and its 

social significance. 

 

I visited the site on 5 and 6 November 2008 and searched it on foot. Archaeological 

visibility varied from good to poor. The site is heavily disturbed. Along the stream 

banks is a heavy infestation of wattle, bugweed and lantana. Lantana also occurs on 

the northern slope of the eastmost hill. The ground surface is heavily disturbed over 

much of the area searched, with earthworks associated with modern farming 

operations, vehicle tracks, drainage or irrigation channels, pits and topsoil scraping. 

 

The lower slopes are shaley with shallow soil; in places the shale itself is exposed. 

Redder, deeper soil occurs on the upper slopes of the eastmost hill. This is derived 

from a dolorite outcrop. 

 

RESULTS 

I identified several isolated potsherds, complete upper grindstones and a lower 

grindstone fragment. The grindstones were made for maize processing (bird-bath 

style lower grindstone, large two-handed upper grindstones) and therefore date these 

site remnants to the last 200–300 years, after maize was introduced to southern 

Africa by the Portuguese. The artefacts are possibly the residue of twentieth century 

settlement. The artefacts occur on the upper slopes of the eastmost hill, where the 

redder, doloritic soils occur (e.g. S29° 31' 09" E30° 25' 56"). The remains are of no 

archaeological significance. 
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Fig. 2. aerial photograph of the affected area. The circle marks  

potsherds and grindstones. The dot marks the farmhouse Carlton. 

 

 

The remains of the farmhouse Carlton occur on the lower slopes of the westmost hill, 

close to the stream (marked on the 1:50 000 map sheet 2930CB; S29° 30' 59" E30° 

25' 33"). The house is constructed of shale and local bricks. Large syringa trees grow 

on the walls and the roof has been removed. A collection of Brosley roof tiles is 

stacked within the ruins. Brosley roof tiles were made between 1865 and the late 

1930s. This building is older than 60 years and therefore protected by the KZN 

Heritage Act (No. 10 of 1997). The ruin is considered in detail in the accompanying 

report by architect Ms Debbie Whelan (Appendix 1). 

 

RECOMMENDATIONS 

From a archaeological point of view, there is no known hinderance to the proposed 

development at Thandisizwe Farm. Nevertheless, despite the already considerable 

disturbance of the site, there is a possibility that remains, including graves, will be 

exposed by development or reduced vegetation cover. I therefore draw attention to 

the KwaZulu-Natal Heritage Act, which requires that operations exposing 

archaeological and historical residues (including graves) should cease immediately 

pending an evaluation by the heritage authorities (Amafa aKwaZulu-Natali). 

 

All indications are that the the farmhouse was constructed in the mid-1800s. Ms 

Whelan’s report shows that the house is not significant as a structure, but could be a 

source of materials used for renovation of other buildings of similar age. I suggest 
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that JHK Developers consider donating the Brosley tiles to Amafa aKwaZulu-Natali 

for use in its renovation and reconstruction projects. 

 

REFERENCES 

Whitelaw, G. 2008. Cultural heritage assessment of the farm Thandisizwe, 

Umgungundlovu district, KwaZulu-Natal. CRM report prepared for JHK 

Developers, Pietermaritzburg, June 26, Natal Museum. 
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APPENDIX 1 

Report on Carlton homestead 
The original grant was in 1849 to Francis Retief, of 3137 acres. Lot A was registered 
in the name of Charles Sinclair in 1854. This consisted of 1569 acres. In 1855 he 
transferred the remainder, 1568 acres to Adolph Gordon, who at the same time 
transferred the property to Bernhard Kremer. Gordon appears to have been a go-
between settling an insolvent estate, as archival records suggest that Sinclair was 
not financially sound. (MSC 1/20 88)  Subdivision B of 191 acres was sold to Richard 
Comins in 1963 by Kremer, as well as Subdivision D of 424 Acres to John Comins 
and Subdivision C of 423 acres to Robert Dunn.  
 
Subdivision A of Retief, the 1569 acres which was bought by Sinclair in 1854, was 
bought by Kremer in 1854 from Sinclair. Kremer sold Subdivision 1 of 314 acres and 
2 of 346 acres to the Comins brothers, Joseph, Richard and John in 1856, and then 
the Remainder of 907 acres to the same in 1857. Richard Comins became the full 
owner of the Remainder in 1859, and in 1864 sold an acre to the Weselyan 
Methodist Church, known as Subdivision H (or 6) In 1894 Robert Comins inherited 
the Remainder (906 acres) and in 1913 sold this to Theodore Masson. Masson died 
in 1946, and it was only two decades later that, In 1966, the Deceased Estate of 
Theodeore Masson passed on the land to John Theodore Masson after the death of 
his wife Henrietta. (MSCE 00 1668/1946 and MSCE 0 1009/1965) 
 
It is suspected that this building, given the creation of the subdivisions sold to the 
Comins brothers, and the typical materials of shale and brosely tiles, could date back 
to 1856. No evidence from the archival sources points to a building being erected on 
the site. An 1874 document notes interaction with one of their more formidable 
neighbours, PAR Otto. (RSC 1/5/82 1449/1874). Two of the Comins brothers died at 
the end of the nineteenth century- Joseph in 1898 and Robert in 1899. (MSCE 0 
9/162 and  MSCE 0 9/305). 
 
Also, Charles Comins was running cattle at the turn of the last century, evidenced by 
references to both lungsickness and East Coast Fever. (PVS 3 571/1899 and PVS 
102 2822/1908) Having sold the property to Masson in 1913, he died in 1936. 
(MSCE 0 23819/1936)  

 
 
Assessment of the structure 
A site inspection was carried out on the 29 January 2009. The last kilometre had to 
be continued on foot. The site is marked by a large eucalyptus tree. The remains of 
the house sit facing north, raised above swampy lower ground. The structure is 
completely overgrown to the point of being inaccessible, with a tree growing out of 
the degraded shale on the eastern gable end. The Pietermaritzburg- Greytown road 
is close but also remote due to the undergrowth.  
 
The construction of Carlton House is shale and mud mortar, which has been 
plastered in places with cement based plaster which has long since spalled. A burnt 
brick chimney with a simple string course at the apex still stands. The roof has long 
since fallen off, and an attempt made to collect the Brosley tiles which covered it. 
These are stacked inside the house.  
 
Architecturally, it is a simple rectangular structure, which had a veranda along the 
northern elevation. There are no doors or windows left, and the windows apertures 
had a large piece of shale forming the lintol. It is small, about 40 m2. It probably 
functioned as a 11/2 story building with sleeping space in the loft.  
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The comparative remoteness of this structure gives it no urban context in terms of 
preservation. However, it is suspected that given the modesty of materials and 
design, this building dates back to the Comins occupation of this portion of Retief. It 
is suspected that if this was the case, the original roof would have been thatched and 
then the Brosely tiles added later when times were more financially fruitful. At the 
moment and as is stands, it serves no aesthetic, architectural, scientific, historical nor 
technical purpose. However, it is possible that this could be readdressed should the 
site be cleared for development, and its simple form used to dictate a scale and 
proportioning system for the architectural style of any new structures on the site. 
Also, the possibility exists for repair, and in this regard Amafa aKwaZulu-Natali could 
be consulted for some practical assistance and advice.  
 
 

 
Fig 3. plastered gable wall       Fig 4. wall showing spalled plaster 
 

 
Fig 5. 1937 aerial photograph 
117B 015_38216 showing the 
position of the structure. 
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Fig 6. end wall with syringa growing from gable wall          Fig 7. showing red brick chimney 

 
 

Recommendations 
If the house as it stands has no impact on future development, then alteration or 
demolition is not critical at this point. Should there be an impact on the structure with 
regards to future development, then application for alteration (repair) or demolition 
would have to be made to Amafa in this regard. As has been noted, the possibility 
exists for assessing the house more closely, once the undergrowth has been 
removed, with regard to repair and incorporation into the proposed development, 
and, indeed, using the form as a starting point for the aesthetic ethos.  
 
There is little of material value which is salvageable, save the Brosely tiles, which 
could be handed over to Amafa for recycling in the Building Materials Bank. 
 
 
References  
Kearney, B. 1973.  Architecture in Natal 1893-1910. Cape Town: AA Balkema. 
Radford, D. 1997. The Maritzburg Cottage. National Monuments Council. 
 
Archival Sources from Provincial Archives Repository 
MSCE 0 9/162 Comins, Joseph Wootton. 
MSCE 0 9/305 Comins, Robert. 
MSCE 00 1668/1946 Masson, Theodore. S/SP Masson, Henrietta. (1009/1965) Born 

Baikie 1946- 1966 
MSCE 0 1009/1965 Masson, Henrietta May. Born Baikie. Born in Pietermaritzburg, 

Natal PRSP Masson, Theodore. Deceased Estate No. 1668/1946. 
MSC 1/20 88 Sinclair, Charles Ross. Insolvent Estate (1855). 
RSC 1/5/82 1449/1874 Illiquid Case. Joseph Comins And Robert Comins Versus Piet 

Albertus Ryno Otto. 
PVS 3 571/1899 MR. CE Comins: - reports that lungsickness has broken out in his 

cattle, on his farm Carlton, Pietermaritzburg County. 
PVS 102 2822/1908 MR. CE Comins, "Carlton" Near Pietermaritzburg: forwards 

slides for examination. Pronounced positive of East Coast Fever by the 
government bacteriologist. 

MSCE 0 23819/1936 Comins, Charles Edwin. 
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APPENDIX 2 
 
KWAZULU-NATAL HERITAGE ACT, 1997, No. 10 of 1997 
Heritage resources management 
 
27. (1) Any person wishing to undertake a project described in terms of the following 
categories: 
 

(a) construction of a road, wall, power line, pipeline, canal or other similar 
form of linear development or barrier exceeding 300m in length.  

(b) construction of a bridge or similar structure exceeding 50m in length; and 
(c) any development, or other activity which will change the character of an 

area of land or water 
(i) exceeding 10 000m2 in extent 
(ii) involving three or more existing erven or subdivisions thereof; 

or 
(iii) involving three or more erven, or subdivisions thereof, which 

have been consolidated within the past five years; or 
(iv) the costs of which will exceed a sum set in terms of 

regulations; or 
(v) any other category of development provided for in regulations. 

 
shall at her/his own initiative and at the very earliest stages of initiating 
such a development, notify the Council and furnish it with details regarding 
the location, nature and extent of the proposed development. 
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Introduction	

	

This	socio-economic	impact	study	relates	to	a	proposal	to	build	a	fuel	service	station	and	retail	

convenience	store	at	the	intersection	of	the	D173	district	road	and	the	R33	(P6)	provincial	road	

near	Copesville,	Pietermaritzburg	in	KwaZulu-Natal.			The	development	site	falls	within	

uMshwathi	Local	Municipality.	The	aim	of	the	study	is	to	put	the	proposed	development	into	a	

socio-economic	context	by	assessing	the	impact	the	construction	and	operation	of	the	

proposed	fuel	service	station	is	projected	to	have	on	residents	living	in	the	area,	on	the	local	

economy	and	on	the	retail	fuel	and	convenience	product	markets.			

	

Developments	do	not	happen	in	isolation	and	rarely	is	the	impact	of	a	given	development	

confined	directly	to	the	business	concerned.		It	is	therefore	important	to	assess	the	impact	that	

the	proposed	development	will	have	in	a	wider	area	of	influence.			In	so	doing,	this	study	

weighs	up	the	positive	and	negative	impacts	which	our	research	indicates	that	the	proposed	

fuel	service	station	and	convenience	store	are	likely	to	have	in	a	broad	context.		

	

Section	1:	Project	Context	

1.1		 Project	Description	

	

Saphire	West	Investments	CC	intend	to	develop	a	new	fuel	service	station	and	convenience	

store	at	the	intersection	of	the	D173	district	road	and	the	R33	(P6)	provincial	road	located	at	

Copesville,	near	Pietermaritzburg.			The	developer	has	appointed	Graham	Muller	Associates	CC	

(GMA)	to	undertake	a	socio-economic	impact	assessment	(SEIA)	for	the	proposed	

development.			

	

The	proposed	development	will	comprise	of	a	new	fuel	service	station	and	convenience	store.			

The	aim	of	the	new	facility	is	to	serve	traffic	travelling	along	the	R33	(P6)	provincial	road	in	both	

directions	and	traffic	that	is	generated	by	the	adjacent	agricultural	communities.		In	the	future,	

the	facility	will	also	serve	traffic	generated	by	an	industrial	estate	that	is	planned	on	land	

neighbouring	the	project	site.	
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The	proposed	development	will	be	located	on	a	site	located	adjacent	to	the	P6	(R33)	described	

as	a	Portion	of	the	REM	of	the	Farm	Thandasizwe	No.16691.	The	site	is	vacant	at	present.	The	

site	is	currently	zoned	as	“commercial	agriculture”.		

	

The	proposed	development	will	be	located	near	Copesville	on	the	P6	provincial	road	commonly	

referred	to	as	the	R33,	situated	within	the	uMshwathi	Local	Municipality,	in	KwaZulu-

Natal.				The	project	site	falls	within	Ward	10	of	uMshwathi	Local	Municipality.			A	map	of	Ward	

10	follows.	

	

	
Figure	1:	Boundaries	of	Ward	10,	uMshwathi	Local	Municipality	and	location	of	Project	Site	

	

	

The	purpose	of	the	SEIA	is	as	follows:		

	

1. Provide	a	physical	description	of	the	proposed	development	site	and	the	immediate	

surrounding	areas,	outlining	some	of	any	socio-economic	challenges	that	might	be	

identified	(e.g.	close	proximity	to	residential	units,	accessibility,	visibility	and	possible	

social	concerns).	

	X	Project		

			Site	

 

Ward 10 
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2. Provide	an	overview	of	the	spatial	and	socio-economic	context	of	the	local	area.		This	

will	involve	researching	demographic	and	economic	statistics	for	the	local	area,	as	well	

as	information	concerning	the	most	frequently	used	modes	of	transport	in	the	

catchment	area	of	the	proposed	fuel	service	station.	

	

3. Outline	the	development	context.		This	would	entail	researching	future	developments	in	

the	local	area,	giving	special	consideration	to	any	known	proposed	residential,	

commercial	or	road	infrastructural	developments.	

	

4. Gauge	the	level	of	demand	for	fuel	/	convenience	items	which	may	emanate	from	the	

catchment	area	of	the	project.		

	

5. Describe	the	service	station	and	convenience	retail	market	in	the	local	area.		This	will	

involve	identifying	the	closest	competitors,	describing	target	markets	and	assessing	the	

extent	to	which	the	proposed	station	/convenience	store	compete	with	the	existing	fuel	

service	stations	and	convenience	stores.	

	

6. Forecast	demand	for	the	proposed	service	station.		Based	on	the	traffic	study	calculate	

the	anticipated	turnover	from	sale	of	fuel	and	convenience	items.	

	

7. Assess	the	feasibility	of	the	proposed	development	based	on	estimated	turnover	and	

standard	industry	profit	margins	and	estimate	the	number	of	jobs	and	economic	value	

added	that	will	be	generated	locally.	

	

1.2		 Project	Development	Site	
	

A	site	visit	and	investigation	was	undertaken	by	Graham	Muller	of	Graham	Muller	Associates	CC	

on	Friday	3
rd
	May	2019.			Mr	Muller	was	accompanied	by	Mr	Naaz	Moosa,	representing	Saphire	

West	Investments	CC,	the	developer.		During	the	site	visit	no	potentially	adverse	socio-

economic	concerns	were	observed.	The	nearest	neighbour	to	the	site	is	an	office	block,	some	

350	metres	away	and	a	brickworks,	some	450	metres	away.			The	site	has	no	immediate	

neighbours	and	the	development	plan	for	the	immediate	neighbourhood	comprises	of	the	

development	of	an	industrial	estate.		The	broader	neighbourhood	comprises	of	farmland.			

None	of	the	existing	and	planned	economic	activities	in	the	neighbourhood	will	clash	with	the	

development	of	a	proposed	fuel	service	station	and	convenience	store.		Photographs	of	the	site	

as	it	exists	and	of	the	area	to	be	developed	as	an	industrial	estate	are	provided	below.		
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Figure	2:	Site	of	the	Proposed	Fuel	Service	Station	and	Convenience	Store	

	

	

On	Friday	3
rd
	May	2019,	Mr	Muller	also	met	with	Mr	Sphashle	of	the	uMshwathi	Local	

Municipality	Planning	Department.			Mr	Sphashle	advised	that	in	addition	to	the	application	for	

the	development	of	the	proposed	new	fuel	service	station	and	convenience	store,	an	

application	had	been	received	for	zoning	of	land	immediately	adjacent	to	the	proposed	new	

Legend:	The	yellow	block	(below)	

indicates	the	approximate	extent	of	the	

adjoining	proposed	industrial	estate	
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fuel	service	station	site	on	a	portion	of	the	REM	of	the	Farm	Thandasizwe	No.16691	at	the	

intersection	of	the	D173	district	road	and	the	R33	(P6)	provincial	road.	

	 	

The	proposed	development	site	has	eleven	existing	fuel	service	stations	within	a	7	kilometre	

radius	of	the	site,	the	location	of	which	are	reflected	in	the	map	below:		

	

	

In	an	urban	context,	fuel	service	stations	are	generally	considered	to	be	not	mutually	

competitive	if	they	are	spaced	more	than	3	kilometres	apart.			

	

The	closest	fuel	service	stations	to	the	proposed	new	fuel	service	station	development	site	are	

in	the	Pietermaritzburg	suburbs	of	Raisethorpe	and	Willowton,	some	6	kilometres	or	more	

distant	from	the	site	and,	on	the	basis	of	distance	alone,	it	can	confidently	be	expected	that	the	

impact	of	the	proposed	new	fuel	service	station	on	the	Raisethorpe	and	Willowton	stations	will	

be	immaterial.			There	are	eleven	fuel	service	stations	in	Raisethorpe	and	Willowton,	some	

eleven	in	all	as	is	reflected	in	the	list	below:	

	

1. Ron	Fraser	Motors,	Willowton	

	

2. Monty’s	Motors,	Willowton	

	

3. Caltex,	Dr	Chota	Motala	Road,	Raisethorpe	

	

Figure	3:	Location	of	nearest	existing	filling	stations	to	the	proposed	site	(NOTE:	all	these	fuel	service	
stations	are	more	than	6	kilometres)	distant	from	the	prosed	development	site,	which	cannot	therefore	be	shown	on	this	map)	

	

9	

7	

6	

10	

	

1	

2	

Numbers	refer	to	

the	list	below	

 
11	

5	

  
3	4	

 
8	

	

	

ëProposed	development	site	is		

6	kilometres	to	the	north	along		

the	R33	

ë	

				N	
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4. BP,	550 Dr	Chota	Motala	Road,	Raisethorpe	

 

5. BP,	Daniel’s	Auto	Centre,	50	Mysore	Road,	Raisethorpe	

 

6. Engen,	Debi	Motors,	8	Barnabas	Road,	Raisethorpe	

	

7. Engen,	Jazz	Motors,	208	Kahn	Road,	Raisethorpe	

 

8. BP,	South	Road	Service	Station,	Raisethorpe	

 

9. Caltex,	Oldham	Place,	Raisethorpe	

 

10. Sasol,	Dr	Chota	Motala	Road,	Raisethorpe	

	

11. Engen,	Northway	Centre,	199	Dr	Chota	Motala	Road,	Raisethorpe	

	

(Photographs	of	these	eleven	fuel	service	stations	are	to	be	found	in	Section	2.8.1,	below).	

	

In	consequence,	the	impact	of	the	development	of	the	proposed	new	fuel	service	station	and	

convenience	store	will	be	spread	over	a	large	number	of	competitors,	which	will	ensure	that	

the	impact	on	any	one	competitor	fuel	service	station	will	be	slight	and	it	can	be	confidently	

concluded	that	no	job	losses	nor	noticeable	reduction	in	customer	patronage	will	be	

experienced	at	the	nearest	fuel	service	stations	in	Raisethorpe	and	Willowton.	

	

In	the	other	direction,	travelling	north	along	the	R33	the	nearest	fuel	service	station	is	a	Total	

branded	service	station	at	New	Hanover,	some	23	kilometres	distant.		

	

The	Total	Fuel	Service	Station	at	New	Hanover	
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In	the	kind	of	rural	setting	to	the	north,	fuel	service	stations	are	regarded	as	being	in	

competition	with	each	other	if	they	are	less	than	20	kilometres	apart.			Due	to	the	distance	of	

the	proposed	development	site	to	the	New	Hanover	Garage,	the	development	and	operation	of	

the	new	fuel	service	station	can	be	expected	to	have	a	minimal	impact	on	the	existing	fuel	

service	station.			As	is	the	case	with	the	Raisethorpe	and	Willowton	fuel	service	stations	to	the	

south,	no	job	losses	nor	noticeable	reduction	in	customer	patronage	is	expected	to	be	

experienced	at	the	New	Hanover	Garage.	

	

There	is	also	an	existing	fuel	service	station	at	Wartburg,	some	19	kilometres	distant.				

	

The	BP	fuel	service	station	in	Wartburg		
(cnr.	Schroeders	Road	and	the	R614	arterial	road)	

	
	

Although	this	station	is	just	within	the	20	kilometre	limit	at	which	rural	fuel	service	stations	can	

be	expected	to	compete,	Wartburg	lies	some	15	kilometres	off	the	R33	(P6)	provincial	road,	on	

the	R614	feeder	road.			As	most	of	the	customers	drawn	by	the	proposed	new	fuel	service	

station	is	expected	to	be	drawn	from	traffic	driving	north	to	south	or	south	to	north	along	the	

R33	(P6)	provincial	road	between	Greytown	and	Pietermaritzburg	and	not	from	traffic	travelling	

along	the	R614	feeder	road,	it	is	confidently	expected	that	the	proposed	new	fuel	service	

station	will	have	a	minimal	impact	on	the	business	of	the	existing	Wartburg	fuel	service	station,	

and	as	is	the	case	with	the	New	Hanover	Garage,	no	job	losses	at	nor	any	material	impact	on	

the	viability	of	the	Wartburg	fuel	service	station	is	foreseen.	
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1.2		 Development	Context	

 

The	proposed	development	will	be	accessed	by	customers	from	an	existing	gravel	road	that	

meets	the	existing	T-junction	intersection	between	the	R33	(P6)	provincial	road	and	the	D173	

district	road	from	the	west.		This	gravel	road	forms	the	fourth	leg	to	this	intersection,	as	shown	

on	Figure	4,	below.		

 

	
Figure	4:	Layout	of	Proposed	Fuel	Service	Station	

	

The	traffic	impact	assessment	report	entitled,	“Traffic	Impact	Assessment	for	a	Proposed	

Petrol	Filling	Station	on	P6	(R33),	Umshwathi	Municipality,	Kwazulu-Natal	(Date:	April	2019;	

Report	No:	145)”	and	prepared	by	Jinyela	(Pty.)	Ltd.	of	Allandale,	Pietermaritzburg	states	that	

within	a	time	horizon	up	to	the	year	2024	there	is	sufficient	capacity	on	the	existing	road	

network	to	handle	the	additional	trips	generated	by	the	proposed	development.	This	would	

mean	no	loss	of	customers	or	time	for	surrounding	businesses	is	anticipated	as	a	result	of	the	

proposed	development.		

	

D173 



   

 Socio-Economic	Impact	Study	for	a	Proposed	Fuel	Service	Station	and	Retail	Convenience	Store	

	at	Copesville,	near	Pietermaritzburg,	KwaZulu-Natal	 	 	 	 	 	

- prepared by Graham Muller Associates   

 

	

Page	13	of	38	

 

	

1.3		 Socio-Economic	Profile	of	Ward	10,	uMshwathi	Local	Municipality	

	

The	uMshwathi	Local	Municipality	is	essentially	a	rural	community	with	a	mix	of	commercial	

farms	and	traditional	rural	settlements.		The	population	is	falling,	having	dropped	1.9%	to	106	

374	persons	in	the	ten	years	to	the	2011	Census.		The	population	of	Ward	10	is	7	230	persons	

and	is	a	relatively	mature	population	with	64%	being	of	working	age	(18	to	64	years	of	age).			

	

Home	ownership	is	relatively	stable	in	Ward	10,	with	75%	of	households	owning	their	homes	or	

living	in	their	homes	rent-free:	

	

Educational	levels	are	relatively	high	for	a	rural	area,	with	88.4%	of	the	adult	population	

reporting	some	level	of	education:	

Home	Ownership	in	Ward	10
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Section	2:	Economic	Impact	Analysis	

2.1		 Economic	Impact	of	the	Proposed	Service	Station	

	

Assessing	the	impact	that	the	proposed	fuel	service	station	and	convenience	store	will	have	on	

the	economy	of	uMshwathi	Local	Municipality	and,	ultimately,	on	the	broader	economy	must,	

necessarily,	take	into	cognisance	both	the	impact	on	the	local	community	and	the	impact	on	

existing	fuel	service	stations	in	the	surrounding	area.			A	holistic	picture	of	the	impact	of	any	

development	must	consider	the	net	value	that	the	proposed	development	adds	to	the	

economy.		For	example,	in	order	to	assess	the	impact	that	the	proposed	fuel	service	station	and	

convenience	store	will	have	on	employment	in	the	local	economy,	one	must	take	into	account	

Educational	Levels

Grade	12

26%

No	Education	

									11%	

Grade	12	

26%	

 

 
 

 

 

 

 
 

No	Education	

									11%	
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both	the	jobs	expected	to	be	created	as	well	as		jobs	likely	to	be	lost,	if	any.		For	example,	if	the	

new	service	station	is	responsible	for	employing	four	new	service	station	attendants,	however	

two	of	these	employees	have	simply	transferred	employment	from	competitor	stations,	the	

overall	net	impact	will	be	an	increase	in	employment	of	only	two	people	for	the	local	economy.			

	

The	following	analysis	is	divided	into	three	sections,	the	first	of	which	will	measure	the	impact	

that	the	proposed	development	will	have	on	the	economy	at	a	macro-level	based	on	sector	

specific	economic	multipliers.			The	second	section	will	deal	with	the	impact	that	the	proposed	

development	will	have	on	the	fuel	and	food	retail	market,	particularly	as	regards	to	how	it	will	

affect	competitors	within	the	area.		The	final	section	will	summarise	the	total	net	impact	that	

the	proposed	fuel	service	station	is	likely	to	have	on	the	local	economy.	

	

2.2		 Background	to	the	Multiplier	Analysis	

	

Multiplier	analysis	recognises	that	spending	generated	by	a	new	development	has	knock-on	

effects	on	the	economy	that	are	not	fully	expressed	in	simply	estimating	a	direct	or	initial	

impact.		As	such	the	research	traces	the	expected	route	of	each	rand	spent,	through	the	

successive	rounds	of	spending	by	individuals,	and	measures	the	total	cumulative	impact	of	the	

proposed	new	development	on	the	economy.		Impacts	are	measured	in	terms	of	impact	on	

gross	domestic	product,	on	average	employment	and	on	labour	remuneration.		

	

The	following	sections	consider	the	economic	impacts	of	building	the	proposed	fuel	service	

station	and	convenience	store	at	the	project	site	as	indicated	above	at	the	intersection	of	the	

R33	(P6)	provincial	road	and	the	D173	district	road.	These	impacts	are	considered	separately	

for	the	construction	phase	(once-off	impacts)	and	the	operational	phase	(recurring	impacts).		

These	impacts	have	been	calculated	using	sectoral	multipliers	generated	by	an	input-output	

model	for	the	South	African	economy.		The	multiplier	analysis	identifies	the	likely	impact	that	

the	specific	development	under	question	will	have	on	key	economic	variables,	namely,	gross	

domestic	product	(GDP),	labour	remuneration	and	average	employment.		A	distinction	is	made	

between	the	contribution	of	the	specific	sector	(initial	impact);	the	impact	of	the	first	round	

suppliers	(together	these	two	form	the	so-called	“direct”	impact);	the	impact	of	all	other	
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“indirect”	suppliers	and,	finally,	the	induced	consumption	of	households.		First	round	suppliers	

are	those	industries	that	deliver	goods	and	services	directly	to	the	proposed	fuel	service	station	

and	convenience	store	under	consideration	in	this	study,	whilst	the	indirect	suppliers	are	those	

industries	that,	on	their	part,	deliver	goods	and	services	to	the	first	round	suppliers.		

	

For	example,	construction	of	the	proposed	fuel	service	station	and	convenience	store	has	an	

initial	impact	on	the	economy	through	its	direct	effects	on	the	construction	industry.			

Purchases	by	the	construction	industry	from,	for	example,	the	electricity	sector,	are	regarded	as	

first	round	impacts	of	the	construction	industry	on	the	economy.		The	backward	linkage	of	the	

electricity	sector,	with	for	instance	the	coal	mining	industry	and	the	linkage	of	the	coal	industry,	

on	its	own	turn,	with	its	suppliers	of	intermediate	goods	and	services,	are	regarded	as	part	of	

the	indirect	impact	of	the	construction	industry.		Furthermore	the	construction	of	the	new	fuel	

service	station	also	stimulates	the	economy	through	the	induced	effects	of	private	household	

consumption	resulting	from	salaries	and	wages	paid	by	the	proposed	fuel	service	station	and	

convenience	store.		In	this	regard,	construction	of	the	proposed	fuel	service	station	and	

convenience	store	results	in	payments	for	labour	services	that	ultimately	increase	household	

income	and	hence	increase	the	level	of	private	household	consumption	expenditure.		

Household	income	is	treated	as	being	spent	within	the	system	and	thereby	generating	further	

economic	activity	ultimately	resulting	in	larger	multiplier	effects	throughout	the	entire	

economy.		Hence	overall,	the	impact	on	economic	development	goes	far	beyond	a	simply	

analysis	of	the	initial	impacts.		The	research	needs	to	take	into	account	the	direct,	indirect	and	

induced	effects	of	a	project	in	order	to	get	a	true	picture	of	the	ultimate	effect	on	economic	

development	within	the	region.		

	

The	multiplier	model,	furthermore,	takes	account	of	leakages	from	the	system	which	dampen	

the	effect	of	the	economic	multipliers	(these	include	import	leakages	as	well	as	savings).		All	

economic	impact	values	are	stated	in	current	(2017)	prices	(unless	otherwise	stated)	excluding	

value	added	tax	(VAT)	and	are	not	adjusted	for	future	inflation.		
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2.3		 The	Construction	Phase	

	

Given	that	the	construction	phase	of	the	proposed	fuel	service	station	and	convenience	store	

leads	to	a	once-off	injection	into	the	economy	whilst	the	operational	phase	results	in	an	on-

going	contribution	to	GDP,	it	is	preferable	to	deal	with	these	two	phases	separately.			

	

The	construction	costs	used	in	this	analysis	are	those	supplied	by	the	developer	of	the	

proposed	new	fuel	service	station	and	convenience	store	at	the	selected	site:	

	

	

1)	CIVIL	ENGINEERING:		

	 	

						COSTS	IN	RANDS	

External	works:	Tar	&	concrete	 2	000	000	

Landscaping	/	fencing	

	 	

100	000	

Road	construction	

	 	

1	000	000	

	 	 	 	 	
	 	 	 	 	2)	BUILDING	&	CONSTRUCTION	

	 	Preliminary	&	general		(P&G)	 	 	 500	000	

Building	work	

	 	

2	000	000	

Canopy	

	 	 	

800	000	

Shop	equipment	

	 	

500	000	

Landscaping	

	 	

100	000	

Signage	

	 	 	

500	000	

Electrical	

	 	

500	000	

	 	 	 	 	3)	GOVERNMENT	

	 	 	Electricity	connection	

	 	

100	000	

Water	connection	

	 	

20	000	

	 	 	 	 	Equipment	-	pump	&	tanks	

	

1	500	000	

Equipment	–	point	of	sale	&	associated	

	

500	000	

Labour	

	 	 	

1	000	000	

	 	 	 	 	5)	BUSINESS	SERVICES	

Professional	fees	

	

880	000	

	 	 	 	 	

	 	 	

TOTAL	 R12	000	000	

	

	

These	costs	have	been	allocated	to	the	relevant	economic	sectors	in	which	the	spending	will	

accrue	and	are	listed	in	Table	2.1,	below:	
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Table	2.1:	Breakdown	of	Construction	Costs	

Sector/Category		 Includes:	

Civil	Engineering	 External	works,	landscaping,	road	construction	

Building	&	Construction		 Building	work,	canopy,	landscaping	/	fencing,	signage	

Government		 Services	(electrical	connection	fee)	

Machinery	&	Equipment		 Shop	equipment,	computer	equipment,	pump	&	tank	installation	

Business	Services		 Professional	fees	

	

	

Gross	domestic	product	(GDP)	measures	the	value	of	goods	and	services	in	market	prices,	

produced	in	the	domestic	economy	in	one	year.		It	is	a	measure	of	the	value	added	to	an	

economy.		Construction	spending	on	the	proposed	new	fuel	service	station	and	convenience	

store	is	projected	to	result	in	a	direct	positive	impact	on	the	local	economy	of	R14,1	million	in	

value-added	[increase	in	gross	domestic	product	(GDP)]	arising	from	total	input	expenditure	of	

R12	million	during	the	construction	phase	of	the	operation	(see	below).	The	South	African	

economy	will,	due	to	the	construction	of	the	proposed	fuel	service	station	and	convenience	

store,	experience	positive	impacts	comprising	indirect	impacts	of	R2.4	million	and	induced	

impacts	of	R5,7	million	which	together	with	the	direct	impacts	of	R6.1	million	will	total		

R14.2	million	for	the	country	as	a	whole.		The	extent	to	which	this	impact	is	felt	within	the	

uMshwathi	Local	Municipality	area	will	depend	on	the	extent	to	which	the	construction	goods	

and	labourers	are	sourced	from	the	surrounding	communities.	

	

Table	2.2:	Annual	Impact	on	GDP	(value	added)	in	South	African	Rands		

		

Spend	Category	 	Input		 	Direct	Impact		 	Indirect	Effect		 	Induced	Effect		 	Total	Impact	

Civil	Engineering	 3	100	000		 1	672	916		 576	070		 1	476	356		 3	725	342		

Building	&	

Construction		
4	900	000		 2	206	335		 1	169	747		 2	226	103		 5	602	186		

Government		 120	000		 74	080		 20	500		 63	711		 158	291		

Machinery	&	

Equipment		
3	000	000		 1	498	712		 484	613		 1	482	189		 3	465	515		

Business	Services		 880	000		 604	583		 144	637		 474	045		 1	223	264		

	Total		 R12	000	000	 R6	056	626	 R2	395	567	 R5	722	404	 R14	174	598	
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Table	2.3,	on	the	following	page,	shows	the	impact	on	employment	(in	terms	of	the	number	of	

jobs	created)	from	the	construction	phase	of	the	proposed	fuel	service	station	and	convenience	

store.			

	

The	direct	impact	of	the	construction	phase	of	the	proposed	fuel	service	station	and	

convenience	store	on	the	economy	is	to	create	67	jobs	(measured	in	full-time	jobs	–	full-time	

equivalents	or	FTEs).		These	67	jobs	represent	the	direct	FTE	jobs	created	in	the	construction	

industry	as	a	result	of	the	proposed	development.			

	

Table	2.3:	Impact	on	Employment	

	

Employment	categories	
Direct	impact	

(c=a+b)	

Indirect	

effect	(d)	

Induced	effect	

(e)	

Total	impact	

(f=c+d+e)	

Civil	engineering	 7,5	 7,5	 10,1	 25,1	

Building/construction	 10,1	 7,1	 13,7	 30,9	

Business	services	 10,0	 8,4	 12,1	 30,5	

Government	 12,1	 8,3	 11,8	 32,2	

Machinery	and	

equipment	
8,5	 7,7	 10,6	 26,8	

Total	(FTEs)	 67	 24	 45	 136	

FTEs	=	full-time	equivalent	jobs		

	

These	would	include	the	labourers	and	developers	on	site	directly	involved	in	the	construction	

as	well	as	the	first	round	of	construction	suppliers.		The	fact	that	an	average	of	67	FTE	jobs	are	

created	as	an	initial	impact	is	to	say	that	67	full-time	positions	are	created	for	the	year	during	

the	period	of	the	construction	stage	of	the	project.		These	positions	however,	may	be	filled	at	

various	times	by	numerous	people	on	a	part	time	base.		Confusion	may	arise	when	numerous	

construction	workers	fill	part	time	jobs.		A	job	completed	by	three	different	people	in	four	

month	shifts,	would	be	equivalent	to	one	full	time	job.		Thus	the	number	of	people	actually	

working	in	the	construction	phase	of	a	development	may	be	significantly	larger	than	the	

number	of	full-time	equivalent	jobs	predicted	by	the	model.		This	discrepancy	is	purely	

definitional.	
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The	multiplier	analysis	identifies	that	more	than	just	67	FTE	jobs	will	be	created	within	the	

economy	from	the	construction	of	the	proposed	fuel	service	station	and	convenience	store	as	it	

takes	into	account	the	wider	effects	on	job	creation	from	increased	demand	on	the	suppliers	of	

the	first	round	suppliers	as	well	as	the	induced	effects	from	spending	by	households	receiving	

income	from	the	construction	project.		In	this	regard,	the	total	impact	on	employment	within	

the	economy	will	be	the	creation	of	24	indirect	jobs	and	a	further	45	induced	jobs	–	a	total	of	

136	FTE	jobs,	altogether.	

	

It	is	likely	that	of	the	people	employed	in	the	construction	phase,	75%	will	be	unskilled	and	25%	

will	be	skilled	labour.	The	fact	that	there	exists	in	the	surrounding	communities	a	large	pool	of	

unskilled,	unemployed	labour,	suggests	that	the	majority	of	this	75%	may	be	made	up	of	local	

residents.		Though	the	skilled	labour	may	be	sourced	from	further	afield,	there	is	enough	

unemployed	skilled	labour	living	in	surrounding	communities	to	meet	the	construction	needs	of	

the	development.		Thus	it	can	be	assumed	that	a	large	portion	of	the	direct	FTE	jobs	created	

(67)	in	the	construction	phase	will	be	filled	by	members	of	the	local	community.		

	

Employment	is	very	important	for	the	development	of	the	economy	as	it	represents	a	direct	

injection	of	income	into	local	households.		This	is	especially	important	for	unskilled	and	semi-

skilled	labourers	that	are	generally	found	to	be	supporting	much	poorer	households.		Indeed	

employment	creation	is	arguably	the	most	effective	form	of	long-term	poverty	relief.		Table	2.4	

shows	the	impact	that	the	construction	of	the	proposed	service	station	will	have	on	labour	

remuneration	in	the	economy.			

	

Total	labour	remuneration	accruing	to	households	in	the	South	African	economy	due	to	the	

construction	phase	of	the	proposed	service	station	is	R6.1	million.		Of	this	figure,	R1.5	million	

flows	to	labour	directly	employed	in	constructing	the	service	station.		The	rest	of	the	labour	

remuneration	accounted	for	in	the	multiplier	analysis	flows	to	suppliers	of	the	suppliers	or	to	

businesses	which	benefit	from	the	indirect	or	induced	effects	of	higher	spending	from	local	

households.	
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Table	2.4	Labour	Remuneration	

Labour	

Remuneration	
Direct		Impact	 Indirect	Effect	 Induced	Effect	 Total			Impact	

Civil	Engineering	 648	552		 239	221		 623	242		 1	511	016		

Building	&	

Construction		
866	922		 497	868		 939	747		 2	304	537		

Government		 34	859		 8	443		 26	895		 70	197		

Machinery	&	

Equipment		
942	629		 202	718		 625	704		 1	771	052		

Business	Services		 220	234		 59	665		 200	117		 480	016		

Total	 R2	713	197	 R1	007	916	 R2	415	705	 R6	136	818	

	

	

In	summary,	the	impact	of	the	construction	phase	of	the	proposed	new	fuel	service	station	at	

the	intersection	of	the	R33	(P6)	provincial	road	and	the	D173	district	road	is	to	create	67	direct	

FTE	jobs	and	to	generate	labour	remuneration	to	the	value	of	R6.1	million	per	annum.			

	

Significant	proportions	of	these	impacts	can	be	expected	to	accrue	to	neighbouring	

communities,	positively	impacting	on	the	employment	levels	in	Ward	10	and	the	surrounding	

area.	

	

2.4	 The	Operational	Phase	

	

Measuring	the	impact	of	the	daily	operations	of	a	business	is	naturally	very	different	to	

measuring	the	impact	of	the	construction	phase	of	a	development.	As	such,	one	uses	different	

inputs	and	different	economic	multipliers.	The	proposed	service	station’s	operational	activities,	

primarily	involves	selling	petrol	and	diesel	products	to	motorists,	though,	it	also	includes	the	

sale	of	retail	items	through	the	convenience	store.		Service	station	activities	are	accordingly	

defined	in	the	national	standard	industrial	classification	(SIC)	codes	as	wholesale	and	retail	

activity.		However,	the	key	distinction	between	the	construction	phase	and	operational	phase	is	

that	while	the	construction	phase	represents	a	once	off	injection	into	the	local	economy,	the	

operational	phase	provides	an	ongoing	injection	into	yearly	GDP.	
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The	following	tables	provide	an	analysis	of	projected	fuel	sales	for	the	proposed	new	fuel	

service	station	on	a	portion	of	the	REM	of	the	Farm	Thandasizwe	No.16691	at	the	intersection	

of	the	D173	district	road	and	the	R33	(P6)	provincial	road.		These	fuel	sale	projections	assume	a	

24	hour;	seven	day	per	week	operation	and	are	based	on	traffic	volume	projections	provided	in	

a	traffic	impact	assessment	report	entitled	“R33	Electronic	Count	Classified	Count	Report	

compiled	for	Mr	RBB	Moosa,	Thandisiswe	Farm,April	2017”,	prepared	by	Mikros	Traffic	

Monitiring	(Pty.)	Ltd.	of	Silvertondale,	Pretoria	and	supplemented	by	a	traffic	impact	

assessment	report	entitled,	“Traffic	Impact	Assessment	for	a	Proposed	Petrol	Filling	Station	on	

P6	(R33),	Umshwathi	Municipality,	Kwazulu-Natal	(Date:	April	2019;	Report	No:	145}”	and	

prepared	by	Jinyela	(Pty.)	Ltd.	of	Allandale,	Pietermaritzburg.	

	

Table	2.5:	Projected	fuel	sales	per	year	

		

Projected	

vehicle	

stops	per	

year											

(a)	

Petrol	sales	

(litres)		

Diesel	sales	

(litres)	
Turnover	

from	petrol	

sales												

Rands	

Turnover	from	

diesel	sales							

Rands	

Total		

(b)=	

(a)×87.5%×25	litres	

(c)=	

(a)×12.5%×70	litres	 Rands	

Year	1:	 118	853	 2	599	909		 1	039	963		 R41	672	176		

	

R15	627	066		

	

R57	299	242		

	

Year	2:	 122	419		 2	448	372		 856	930		 R42	922	341	 R16	095	878	 R59	018	219	

Year	3:	 126	091		 2	521	823		 882	638		 R44	210	012		 R16	578	754		 R60	788	766		

Note:	A	87.5/12.5	petrol	/	diesel	split	is	assumed	-	price	of	petrol:	R16	per	litre;	Price	of	diesel:	R15	per	litre	

											Average	fill	assumed:			Petrol	-	25	litres;	Diesel	–	70	litres	

		

Table	2.5,	above,	estimates	the	volume	of	fuel	sales	per	year	and	the	turnover	derived	from	the	

sale	of	fuel	at	the	proposed	fuel	service	station.		An	average	fill	of	25	litres	is	estimated	for	

petrol	sales	and	of	70	litres	for	diesel	sales.	The	petrol	-	diesel	split	is	based	on	the	assumption	

that	petrol	represents	87.5%	of	total	fuel	to	be	sold	at	the	proposed	site.		The	proposed	fuel	

service	station	is	expected	to	attract	more	vehicles	in	years	2	and	3	as	it	becomes	more	firmly	

established	with	consumers	changing	their	preferences	in	favour	of	the	new	station	and	as	the	

economy	in	the	region	grows.		The	number	of	vehicle	stops	at	the	proposed	fuel	service	station	

is	expected	to	increase	by	3%	in	Year	2	and	by	a	further	3%	in	Year	3	based	on	projected	traffic	
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volumes	in	both	directions	along	the	R33	(P6)	provincial	road.		The	fuel	price	is	assumed	to	

remain	constant	at	R16	per	litre	for	petrol	(based	on	current	May	2019	prices).		The	retail	price	

of	diesel	is	unregulated,	so	an	average	price	of	R15	per	litre	is	used	for	this	estimation.		

Although	holding	the	fuel	prices	constant	is	somewhat	unrealistic,	it	is	near	impossible	to	

predict	accurately	how	the	price	of	fuel	will	change	in	the	near	future.		Thus	it	is	more	prudent	

to	use	the	current	fuel	price	as	a	broad	marker	of	the	actual	price	in	the	future.		Bearing	these	

necessary	assumptions	in	mind,	annual	turnover	from	fuel	sales	for	the	proposed	service	

station	is	predicted	to	be	R60.8	million	per	annum	for	year	3.	Most	of	these	sales	are	likely	to	

come	at	the	expense	of	the	many	surrounding	service	stations.			However	as	there	are	a	large	

number	of	service	stations	that	will	be	contributing	together	to	the	turnover	of	the	new	fuel	

service	station,	the	impact	on	any	one	existing	fuel	service	station	will	be	immaterial	and	no	

consequent	job	losses	nor	reduction	in	viability	at	any	specific	station	is	anticipated.	

	

Table	2.6:	Total	Turnover	of	Development	

		 Shop	Turnover	

Rands	

Turnover	from	Fuel	

Sales	-	Rands	

Tips																		

(Average	-	R2)	
Total	Turnover		

YEAR	

Year	1:	 R7	292	631	 R57	299	242		 R238	127	 R64	830	000	

Year	2:	 R7	511	410	 R59	018	219		 R245	271	 R66	774	900	

Year	3:	 R7	736	752	 R60	788	766		 R252	629	 R68	778	146	

Note:	Average	spend	per	convenience	store	customer	-	R2	per	litre	of	fuel	sold	

	

Sales	resulting	from	the	proposed	service	station	are	not	limited	to	fuel	only.		The	new	station	

will	contain	a	branded	convenience	store	which	will	also	generate	significant	revenue.		Shop	

turnover	is	expected	to	amount	to	R7.3	million	per	annum	for	Year	1,	which	is	set	to	increase	

annually	in	accordance	with	the	sale	of	fuel	and	consumer	inflation.		Tips	received	by	petrol	

attendants	are	also	taken	into	account	when	determining	the	total	impact	of	the	service	

station’s	operational	activities	on	the	local	community.		This	is	not	because	of	the	magnitude	of	

the	spending	on	tips	but	rather	from	their	direct	impact	on	the	grassroots	development	of	local	

households	in	the	area.		It	has	been	estimated	that	a	significant	proportion	of	the	monthly	

earnings	of	bowser	attendants	are	comprised	of	tips.	If	we	assume	an	average	tip	of	R2	per	

vehicle,	one	can	see	that	petrol	attendants	would	be	injecting	more	than	R200,000	into	local	

households	annually	from	tips	alone.										
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This	figure	will	also	increase	as	the	number	of	vehicles	which	stop	at	the	proposed	service	

station	increase	over	the	first	three	years.							Adding	the	turnover	from	fuel	sales;	shop	sales	

and	tips	to	petrol	attendants,	yields	a	figure	for	total	turnover,	as	shown	in	the	right	hand	

column	of	Table	2.6.		It	is	estimated	that	the	proposed	service	station	will	generate	R64.8	

million	of	total	turnover	in	Year	1.					This	figure	is	projected	to	rise	to	nearly	R68.7	million	in	

Year	3.				The	proposed	new	fuel	service	station	is	judged	to	be	a	viable	business.	

	

2.5	 Impact	on	Local	Value	Added	

	

The	combined	sum	of	retail	activity	listed	above	(namely	fuel	sales,	shop	sales	and	tips)	are	

entered	as	inputs	into	an	economic	multiplier	model	to	determine	the	full	extent	of	the	impact	

that	the	proposed	service	station	will	have	on	local	value	added.						To	determine	these	values	

we	have	estimated	the	impact	of	the	turnover	at	the	new	fuel	service	station	on	local	value	

added.			These	results	are	reflected	in	Table	2.7	for	the	first	three	years.	

	

Table	2.7:	Annual	Impact	on	GDP	

Local	

Value	

Added	

Turnover	
Direct	impact	

(c=a+b)	

Indirect	effect	

(d)	

Induced	effect	

(e)	

Total	impact	

(f=c+d+e)	

Year	1	 R64	830	000		 R5	417	197		 R2	847	782		 R7	503	020		 R15	767	999		

Year	2	 R66	774	900		 R5	579	713		 R2	933	216		 R7	728	110		 R16	241	039		

Year	3	 R68	778	146		 R5	747	104		 R3	021	212		 R7	959	953		 R16	728	270		

	

The	combined	direct,	indirect	and	induced	impacts	amount	to	around	R16	million	per	annum.			

Whilst	this	estimate	is	for	KwaZulu-Natal	as	a	whole,	a	greater	proportion	of	this	impact	can	be	

expected	to	occur	in	Mshwathi	Local	Municipality	and	neighbouring	Pietermaritzburg.	

	

2.6	 Operational	Impact	on	Employment	and	Labour	Remuneration	

	

Due	to	the	nature	of	the	work	for	which	employees	at	service	stations	are	employed,	the	

multiplier	analysis	is	not	necessarily	the	best	method	to	use	for	describing	the	impact	a	service	

station’s	operational	activities	has	on	employment	and	labour	remuneration	in	the	economy.	

This	is	the	case	because	the	sale	of	fuel	is	not	naturally	a	labour	intensive	industry.		A	single	
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petrol	attendant	at	the	proposed	site	would,	on	average,	facilitate	the	sale	of	about	R3000-

R4000	worth	of	fuel	on	an	average	day.		This	is	substantially	higher	than	the	average	sales	that	

an	employee	in	other	sectors	of	the	wholesale	and	retail	industry	would	facilitate.		The	

multiplier	analysis	for	retail	outlets	thus	over-estimates	the	number	of	jobs	created	by	the	

operation	of	a	new	fuel	service	station.				The	developer	of	the	proposed	fuel	service	station	has	

provided	the	following	estimate	of	direct	jobs	to	be	created:	

	

Table	2.8	Employment		

	Job	category	

Projected	

number	of	

jobs	(a)	

Average	monthly	

salary	package	of	

employee	

categories	(b)	

(Rands)	

Total	annual	

remuneration	of	

employees			

(a	x	b	x	13	months)	

Security	guards	 2	 R4	000	 R104	000	

Pump	attendants	 16	 R5	500	 R1	144	000	

Cashiers	 4	 R6	000	 R312	000	

Shop	/	food	outlet	

staff	
4	 R3	000	 R156	000	

Back	office	staff	 2	 R5	000	 R130	000	

Shop	supervisors	 2	 R10	000	 R260	000	

Forecourt	supervisors	 2	 R10	000	 R260	000	

Manager	 1	 R	16	000	 R208	000	

Tips	
	 	

R238	127	

Totals	 35	
	

R2	812	127	

	

The	multiplier	model	can,	however,	be	used	to	more	accurately	predict	the	number	of	jobs	that	

would	be	created	on	the	wider	economy	if	the	proposed	service	station	were	to	be	established.		

This	is	done	by	using	the	initial	impact	figure	of	35	FTEs	and	calculating	the	aggregate	

remuneration	that	is	expected	to	be	earned	annually	by	these	employees.		This	input	figure	of	

R2	812	127	is,	in	turn,	used	to	calculate	the	number	of	jobs	created	in	the	wider	economy	(the	

indirect	and	induced	effects).		In	this	regard,	the	multiplier	model	estimates	that	44	FTEs	would	

be	created	in	total	within	the	economy	as	a	result	of	the	operational	activities	of	the	proposed	

service	station	in	the	first	year.		This	higher	figure	thus	takes	into	account	job	creation	from	the	

initial	impact	(35	FTEs),	suppliers	to	the	service	station	(2	FTEs),	as	well	as	jobs	created	from	the	

induced	effect	of	households	spending	their	incomes	(7	FTEs).		
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Table	2.8	above	Indicates	that	if	the	proposed	service	station	management	were	to	remunerate	

their	employees	at	the	indicated	salary	and	wage	levels	for	each	occupation,	the	initial	impact	

will	be	to	increase	labour	remuneration	in	the	economy	by	R2	812	127.		Tips,	as	expected,	

constitute	a	significant	amount	(11%)	of	the	take	home	pay	of	petrol	attendants.			A	large	

proportion	of	total	remuneration	will	go	to	employees	living	in	the	surrounding	communities	

and	will	in	turn	generate	more	labour	remuneration	as	they	spend	their	wages	in	the	

community,	resulting	in	multiplier	effects	for	the	local	economy.		Once	again	the	multiplier	

model	can	be	used	to	work	backwards	from	this	initial	remuneration	figure	to	derive	the	total	

impact	on	the	national	economy	in	terms	of	labour	remuneration.		In	this	regard	South	African	

households	will	receive	R3	646	098	per	year	in	labour	remuneration,	where	the	initial	impact	

accounts	for	R2	812	127	(as	calculated	above),	remuneration	to	suppliers	account	for	R190	748	

and	the	induced	effect	of	indirect	spending	by	households	account	for	R643	223.	

	

The	annual	impact	on	the	economy	of	having	an	additional	service	station	operating	at	the	

proposed	site	at	Copesville	will	be	to	create	44	FTE	jobs	(these	positions	will	largely	be	filled	by	

persons	from	the	local	community),	provide	remuneration	amounting	to	R3.6	million	per	

annum,	and	stimulate	local	value-add	by	R15.7	million	in	the	first	year	of	full	operation.			

	

2.8		 The	Impact	on	Local	Competitors	

	

Whilst	any	new	business	always	adds	to	GDP	and	local	development	it	must	be	borne	in	mind	

that	at	least	part	of	this	new	business	will	inevitably	simply	be	a	transfer	from	one	or	other	

competitor	to	the	new	business.		To	the	extent	that	a	new	business	simply	benefits	from	the	

transfer	of	an	existing	transaction	rather	than	initiating	or	creating	a	new	demand,	will	be	the	

extent	to	which	changes	in	GDP	may	be	overstated.		Arising	from	the	establishment	of	a	new	

business,	the	retail	fuel	industry,	in	particular,	typically	reflects	a	high	degree	of	business	

transferral	as	compared	to	a	genuine	initiation	of	‘new’	transactions.			Nonetheless,	steady	

annual	growth	in	the	demand	for	fuel	means	that	more	service	stations	constantly	need	to	be	

established	to	cater	for	growing	demand.	Furthermore,	consumers	will	always	benefit	from	

higher	degrees	of	competition	as	this	leads	to	greater	customer	convenience,	greater	economic	

efficiency	as	well	as	improved	access	to	fuel.		
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2.8.1	 	Existing	Service	Station	Market	

 

There	are	11	fuel	service	stations	in	Willowton	and	Raisethorpe	in	Pietermaritzburg	that	fall	

within	a	7	kilometre	radius	of	the	proposed	development	site.				

 

Proximity,	is	not	the	only	factor	in	determining	the	degree	to	which	an	existing	station	may	be	

negatively	impacted	upon	by	a	new	service	station	development.	Other	factors	include	whether	

the	existing	stations	lie	on	the	same	travel	routes	as	the	proposed	station;	the	age	and	

condition	of	the	existing	stations;	the	facilities	available;	and	the	level	of	customer	loyalty	

enjoyed	by	the	existing	stations.		As	such	estimating	the	total	impact	that	the	development	of	

the	proposed	service	station	in	Copesville	will	have	on	existing	stations,	is	not	a	straightforward	

task.		

	

Most	of	these	stations	cater	for	neighbourhood	rather	than	through	traffic	and	none	are	direct	

competitors	for	all	traffic.	There	are	three	potential	types	of	filling	station	users	for	these	

eleven	service	stations.		

	

• Local	residents	looking	to	fuel	their	motor	vehicles.	

• Traffic	coming	off	the	N3	and	heading	north	along	the	R33	(P6)	provincial	road.	

• Traffic	travelling	from	the	north	along	the	R33	(P6)	provincial	road.	

	

Local	resident	traffic	is	unlikely	to	choose	the	proposed	new	fuel	service	station	the	eleven	

closest	service	stations	are	unlikely	to	lose	any	of	this	traffic.		Some	of	traffic	heading	north	R33	

(P6)	provincial	road	is	likely	to	choose	the	new	filling	station	at	the	expense	of	stations	in	

Willowton	and	Raisethorpe.	Some	traffic	heading	from	the	north	along	the	R33	(P6)	provincial	

road	is	likely	to	choose	the	new	filling	station	at	the	expense	of	stations	closer	to	home.	

	

Images	of	the	eleven	existing	stations	which	fall	within	7	kilometres	of	the	proposed	

development	site	are	provided	on	the	following	pages.			As	the	distance	between	the	proposed	

new	fuel	service	station	in	Copeville	and	these	service	stations	is	greater	than	3	kilometres,	

competition	between	the	eleven	service	stations	and	the	proposed	new	service	station	will	not	
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be	significant.			Furthermore,	as	any	lost	business	will	be	shared	amongst	eleven	service	station	

none	of	these	service	stations	are	expected	to	lose	significant	sales	volumes	as	a	consequence	

of	the	construction	and	operation	of	the	proposed	new	fuel	service	station	at	Copesville.		

	

	

Ron	Fraser	Motors,	Willowton	

	
	

Monty’s	Motors,	Willowton	

	
 

Caltex,	Dr	Chota	Motala	Road,	Raisethorpe	
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BP,	550 Dr	Chota	Motala	Road,	Raisethorpe	

 

 

BP,	Daniel’s	Auto	Centre,	50	Mysore	Road,	Raisethorpe	

 

 

Engen,	Debi	Motors,	8	Barnabas	Road,	Raisethorpe	
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Engen,	Jazz	Motors,	208	Kahn	Road,	Raisethorpe	

 

 

BP,	South	Road	Service	Station,	Raisethorpe	

 

 

Caltex,	Oldham	Place,	Raisethorpe	
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Sasol,	Dr	Chota	Motala	Road,	Raisethorpe	

 

 

Engen,	Northway	Centre,	199	Dr	Chota	Motala	Road,	Raisethorpe	

	
 

 

2.8.2		 Estimated	Negative	Impacts	on	Competitor	Stations	

Graham	Muller	Associates	have	determined	that	there	will	be	no	material	loss	of	revenue	to	

any	one	of	the	eleven	fuel	service	stations	closest	to	the	proposed	development	site	on	a	

portion	of	the	REM	of	the	Farm	Thandasizwe	No.16691	at	the	intersection	of	the	D173	district	

road	and	the	R33	(P6)	provincial	road.				Due	to	the	insignificant	levels	of	such	lost	revenue,	no	

employment	losses	are	anticipated	at	the	competing	stations	whilst	new	jobs	will	be	created	

and	sustained	at	the	proposed	new	service	station	and	convenience	store.					

	

3.0									Social	Impact	Analysis	

	

The	new	service	station	and	store	will	also	provide	a	public	amenity	in	an	area	where	no	similar	

amenity	currently	exists.	
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The	potential	negative	social	impacts	of	the	proposed	development	and	operation	of	a	fuel	

service	station	and	retail	convenience	store	on	a	portion	of	the	REM	of	the	Farm	Thandasizwe	

No.16691	at	the	intersection	of	the	D173	district	road	and	the	R33	(P6)	provincial	road	are	

limited	to	a	consideration	of	traffic	congestion	concerns,	and,	based	on	the	findings	of	the	

traffic	impact	assessment	(“Traffic	Impact	Assessment	for	a	Proposed	Petrol	Filling	Station	on	

P6	(R33),	Umshwathi	Municipality,	Kwazulu-Natal	(Date:	April	2019;	Report	No:	145}”	and	

prepared	by	Jinyela	(Pty.)	Ltd.	of	Allandale,	Pietermaritzburg).		it	is	concluded	that	no	additional	

traffic	will	be	generated	by	the	proposed	new	fuel	service	station	development	other	than	in	

the	access	road	opposite	the	D173	district	road	and	which	will	be	upgraded	and	tarred	to	

accommodate	the	expected	traffic	volumes.	

	

Traffic	Congestion:	Both	vehicular	and	pedestrian	access	to	the	fuel	service	station	forecourt	

and	to	the	convenience	store	will	be,	exclusively,	by	means	of	the	access	road	opposite	the	

intersection	of	the	R33	(P6)	provincial	road	and	the	D173	district	road.			In	consequence,	no	

significant	volumes	of	additional	traffic	can	be	expected	to	be	generated	by	the	development	

nor	the	operation	of	the	proposed	fuel	service	station	and	retail	convenience	store	other	than	

along	the	said	access	road,	which	will	be	upgraded	and	tarred	to	accommodate	the	expected	

traffic	volumes.	

	

Impact	on	Neighbouring	Property	Values:		It	is	the	finding	of	the	study	team	that	the	impact	on	

neighbouring	property	values	arising	from	the	proposed	development	and	operation	of	the	

proposed	fuel	service	station	and	convenience	store	can	be	expected	to	be	positive.		Property	

values	in	the	neighbourhood	of	the	proposed	development	will	be	enhanced,	should	the	

proposed	development	proceed,	development	in	the	neighbouring	planned	industrial	estate	

will	be	stimulated	and	rates	and	services	revenue	to	uMshwathi	Local	Municipality	will	be	

increased.	

	

4.0	 	Impact	Ratings,	Tabulation	of	Findings	and	Mitigation	Recommendations	

	

No	mitigation	is	deemed	necessary	in	respect	of	competing	fuel	service	stations	due	to	the	

immaterial	nature	of	the	anticipated	socio-economic	impacts	on	these	stations.		
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Impacts	Assessment	Criteria	

The	request	to	the	socio-economic	impact	assessment	team	is	that	the	impacts	of	the	proposed	

development	should	be	quantified,	as	far	as	possible,	according	to	the	following	criteria:		

	

1. Status	of	the	impact:	A	statement	of	whether	the	impact	is	positive	(a	benefit),	negative	

(a	cost),	or	neutral.		

	

2. Direct	impacts	are	impacts	that	are	caused	directly	by	the	activity	and	generally	occur	at	

the	same	time	and	at	the	place	of	the	activity.	These	impacts	are	usually	associated	with	

the	construction,	operation	or	maintenance	of	an	activity	and	are	generally	obvious	and	

quantifiable.		

	

3. Indirect	impacts	of	an	activity	are	indirect	or	induced	changes	that	may	occur	as	a	result	

of	 the	 activity.	 These	 types	 of	 impacts	 include	 all	 the	 potential	 impacts	 that	 do	 not	

manifest	 immediately	 when	 the	 activity	 is	 undertaken	 or	 which	 occur	 at	 a	 different	

place	as	a	result	of	the	activity.		

	

4. Cumulative	 impacts	 are	 impacts	 that	 result	 from	 the	 incremental	 impact	 of	 the	

proposed	 activity	 on	 a	 common	 resource	 when	 added	 to	 the	 impacts	 of	 other	 past,	

present	or	reasonably	foreseeable	future	activities.	Cumulative	impacts	can	occur	from	

the	collective	impacts	of	individual	minor	actions	over	a	period	of	time	and	can	include	

both	direct	and	indirect	impacts.		

	

5. Nature	 –	 the	 evaluation	 of	 the	 nature	 is	 impact	 specific.	 Most	 negative	 impacts	 will	

remain	negative,	however,	after	mitigation,	significance	should	reduce:		

a. Positive.		

b. Negative.		

	

6. Extent:	A	description	of	whether	the	impact	would	occur	on	a	scale	limited	to	within	the	

study	 area	 (local),	 limited	 to	 within	 5	 km	 of	 the	 study	 area	 ;	 on	 a	 regional	 scale	 i.e.	

uMshwathi	Local	Municipality	&	KwaZulu-Natal	(region);	or	would	occur	at	a	national	or	

international	scale.	

Local		 1	

Area		 2	

Region		 3	

National		 4	

International		 5	

	

7. Duration:	A	prediction	of	whether	the	duration	of	the	impact	would	be	Immediate	and	

once-off	 (less	 than	one	month),	more	 than	once,	but	 short	 term	 (less	 than	one	year),	

regular,	medium	term	(1	to	5	years),	Long	term	(6	to	15	years),	Project	life/permanent	

(>	15	years,	with	 the	 impact	 ceasing	after	 the	operational	 life	of	 the	development,	or	

should	be	considered	as	permanent).	
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Immediate		 1	

Short	term		 2	

Medium	term		 3	

Long	term		 4	

Project	

life/permanent		

5	

	

8. Severity	(extent	+duration	+	intensity)		

	

9. Intensity:	 This	 provides	 an	 order	 of	 magnitude	 of	 whether	 or	 not	 the	 intensity	

(magnitude/size/frequency)	 of	 the	 impact	 would	 be	 negligible,	 low,	medium,	 high	 or	

very	high.	This	is	based	on	the	following	aspects:		

	

o An	 assessment	 of	 the	 reversibility	 of	 the	 impact	 (permanent	 loss	 of	

resources,	or	impact	is	reversible	after	project	life);		

	

o Whether	or	not	the	aspect	is	controversial;		

	

o An	 assessment	 of	 the	 irreplaceability	 of	 the	 resource	 loss	 caused	 by	 the	

activity	 (whether	 the	 project	 will	 destroy	 the	 resources	 which	 are	 easily	

replaceable,	or	the	project	will	destroy	resources	which	are	irreplaceable	and	

cannot	be	replaced);		

	

o The	level	of	alteration	to	the	natural	systems,	processes	or	systems.		

	

Negligible		 The	impact	does	not	affect	physical,	biophysical	or	

socio-economic	functions	and	processes.		

1		

Low	/	

potentially	

harmful		

The	impact	has	limited	impacts	on	physical,	biophysical	

or	socio-economic	functions	and	processes.		

2		

Medium	/	

slightly	

harmful		

The	impact	has	an	effect	on	physical,	biophysical	and	

socio	economic	functions	and	processes,	but	in	such	a	

way	that	these	processes	can	still	continue	to	function	

albeit	in	a	modified	fashion.		

3		

High	/	

Harmful		

Where	the	physical,	biophysical	and	socio	economic	

functions	and	processes	are	impacted	on	in	such	a	way	

as	to	cause	them	to	temporarily	or	permanently	cease.		

4		

Very	high	/	

Disastrous		

Where	the	physical,	biophysical	and	socio	economic	

functions	and	processes	are	highly	impacted	on	in	such	

a	way	as	to	cause	them	to	permanently	cease.		

5		

	

10. Incidence	(frequency	+	probability)	

	

11. Frequency:	 This	 provides	 a	 description	 of	 any	 repetitive,	 continuous	 or	 time-linked	

characteristics	 of	 the	 impact:	 Once	 Off	 (occurring	 any	 time	 during	 construction	 or	

operation);	 Intermittent	 (occurring	 from	 time	 to	 time,	 without	 specific	 periodicity);	
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Periodic	(occurring	at	more	or	less	regular	intervals);	Continuous	(without	interruption).	

	

Once	Off		 Once		 1		

Rare		 1/5	to	1/10	years		 2		

Frequent		 Once	a	year		 3		

Very	frequent		 Once	a	month		 4		

Continuous		 ≥	Once	a	day/	per	shift		 5		

	

12. Probability	 of	 occurrence:	 A	 description	 of	 the	 chance	 that	 consequences	 of	 that	

selected	level	of	severity	could	occur	during	the	exposure.	

	

Highly	unlikely		 The	probability	of	the	impact	occurring	is	

highly	unlikely	due	to	its	design	or	historic	

experience.		

1		

Improbable		 The	probability	of	the	impact	occurring	is	

low	due	to	its	design	or	historic	

experience.		

2		

Probable		 There	is	a	distinct	probability	of	the	

impact	occurring		

3		

Almost	certain		 It	is	most	likely	that	the	impact	will	occur		 4		

Definite		 The	impact	will	occur	regardless	of	any	

prevention	measures		

5		

	

Ratings	

The	risk	rating	is	to	be	calculated	based	on	input	from	the	above	assessments.	The	incidence	of	

occurrence	is	calculated	by	adding	the	extent	of	the	impact	to	the	duration	of	the	impact.	The	

Severity	of	the	impact	is	calculated	based	on	input	from	the	extent	of	the	impact,	the	duration	

and	the	intensity.		

	

Risk	=	Severity	(extent	+duration	+	intensity)	x	Incidence	(frequency	+	probability)		

	

Significance:	The	significance	of	the	risk	based	on	the	identified	impacts	has	been	

expressed	qualitatively	as	follows:		

	

● Low	–	the	impact	is	of	little	importance/insignificant,	but	may/may	not	require	

minimal	management.	

	

● Medium	-	the	impact	is	important,	management	is	required	to	reduce	negative	

impacts	to	acceptable	levels.		

	

● High	-	the	impact	is	of	great	importance,	negative	impacts	could	render	

development	options	or	the	entire	project	unacceptable	if	they	cannot	be	

reduced	to	acceptable	levels	and/or	if	they	are	not	balanced	by	significant	

positive	impacts,	management	of	negative	impacts	is	essential.		
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Low	risk		 0	–	50		

Medium	risk		 51	–	100		

High	risk		 101	-	150		

	

	

Tabulation	of	Findings	

Table	6:	Alternative	1	-	No-go	Scenario	Socio-Economic	Assessment	Table	

	

Criteria	 Rating	 Motivation	

	

Alternative	1.			A	‘no-go’	scenario,	where	no	development	of	a	fuel	service	station	is	

undertaken.	

	

Status	 Negative	 The	current		usage	for	agricultural	activities	and	/	or	vacant	

land	on	the	site	continues	unaltered.	

Status	 Negative	 An	opportunity	to	significantly	increase	employment	and	

economic	value	added	in	the	immediate	local	economy	will	

be	foregone.	

Direct	Impacts	 Negative	 No	increase	in	GDP	and	no	direct	jobs	increase	

Indirect	

Impacts	

Negative	 No	increase	in	GDP	and	no	direct	jobs	increase	

Cumulative	

Impacts	

Nil	 No	increase	in	GDP	and	no	direct	jobs	increase	

Extent	 Local	(1)	 The	impacts	will	primarily	be	local	–	no	job	creation	and	no	

local	value-added	despite	increased	agricultural	value	added.	

Duration	 Permanent	(5)	 	

Intensity	 Low	(1)	 	

Severity		 Benign	(5)	 (Extent	+	Duration	+	Intensity)	

Frequency	 Continuous	(5)	 	

Probability	 Definite	(5)	 	

Incidence		 Definite	and	

Continuous	

(10)	

(Frequency	+	Probability)	

Risk*	 50	 	

Significance	 Low	 The	risk	associated	with	the	no-go	option	is	limited,	with	

negative	impacts	limited	to	a	foregoing	of	jobs	and	local	

value-added	that	would	result	from	the	development	option.			

*Risk	=	Severity	(extent	+	duration	+	intensity)	x	Incidence	(frequency	+	probability)
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Table	7:	Alternative	2	–	Development	of	the	Proposed	Fuel	Service	Station	&	Convenience	Store	

Criteria	 Rating	 Motivation	

Alternative	2.						This	development	scenario	would	take	place	under	the	following	conditions:		

Permissions	for	development	of	the	proposed	fuel	service	station	and	convenience	store	are	granted	

Status	 Positive	 The	proposed	development	will	have	a	significant	positive	

impact	on	the	local	economy	with	increased	employment	and	

increased	local	consumer	spending	and	value-added	resulting.	

Status	 Negative	 The	proposed	development	will	result	in	displacement	of	

spending	from	fuel	service	stations	where	motorists	would	have	

chosen	to	re-fuel	or	shop	had	the	proposed	fuel	service	station	

and	convenience	store	not	opened	for	business.	

Direct	Impacts	 Positive	 Construction	phase:	67	full-time	positions	are	created	for	the	

year	during	the	period	of	the	construction	stage	of	the	project.	

R6.1	million	increase	in	value-added	(GDP)	

Operational	phase:		35	direct	jobs	during	the	operational	phase.	

R5.4	million	increase	in	value-added	(GDP)	per	annum	

Indirect	

Impacts	

Positive	 Construction	phase:	24	indirect	jobs	and	a	further	45	induced	

jobs.		R8.1	million	increase	in	value-added	(GDP)	

Operational	phase:	Amongst	suppliers	to	the	service	station,	2	

jobs,	as	well	as	7	jobs	created	from	the	induced	effect	of	

households	spending	their	incomes.		R10.3	million	increase	in	

value-added	(GDP)	per	annum	

Cumulative	

Impacts	

Positive	 Direct	and	indirect	impacts	of	the	operational	phase	will	

continue	annually	as	long	as	the	proposed	fuel	service	station	

and	convenience	store	continue	to	operate.	

Cumulative	

Impacts	

Negative	 Displacement	of	business	from	existing	fuel	service	stations	

where	motorists	would	have	chosen	to	re-fuel	or	shop	had	the	

proposed	fuel	service	station	and	convenience	store	not	opened	

for	business.	

Extent	 Local	(1)	 The	positive	impacts	will	primarily	be	local	–	job	creation	and	

value-add	for	the	local	community.				

Duration	 Permanent	(5)	 The	planned	change	in	land	use	will	result	in	permanent	socio-

economic	impacts.	

Intensity	 Low	(1)	 The	property	is	large	in	size	and	the	change	in	land	use	will	

result	in	low	intensity	impacts.	

Severity		 Benign	(5)	 (Extent	+	Duration	+	Intensity)	

Frequency	 Continuous	(5)	 	

Probability	 Definite	(5)	 	

Incidence		 Definite		

Continuous	(10)	

(Frequency	+	Probability)	

Risk*	 70	 	

Significance	 Low	Risk	 The	impact	is	of	Alternative	2	is	of	low	risk.	The	development	

will	be	irreversible,	but	the	existing	land	use	is	vacant	land.	

*Risk	=	Severity	(extent	+	duration	+	intensity)	x	Incidence	(frequency	+	probability)
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5.0	 Conclusions	

	

The	new	service	station	and	store	will	provide	a	public	amenity	in	an	area	where	no	similar	

amenity	currently	exists.		Due	to	the	spread	of	the	impact	of	loss	of	business	over	many	existing	

fuel	service	stations,	the	new	station	is	not	expected	to	negatively	impact	on	the	ability	of	any	

one	neighbouring	station	to	operate	profitably	and	there	is	therefore	no	justifiable	reason	to	

deny	the	developer	the	right	to	operate	a	fuel	service	station	on	a	portion	of	the	REM	of	the	

Farm	Thandasizwe	No.16691	at	the	intersection	of	the	D173	district	road	and	the	R33	(P6)	

provincial	road.			The	net	benefits	of	the	proposed	new	station	will	be	positive.			No	threat	to	

existing	jobs	from	the	new	station	is	anticipated	and	an	overall	increase	in	the	total	number	of	

jobs	sustained	in	the	fuel	service	station	industry	in	uMshwathi	Local	Municipality	can	be	

expected	to	result.		There	is	no	risk	of	a	net	loss	of	jobs	as	a	result	of	the	construction	and	

operation	of	the	proposed	fuel	service	station	and	convenience	store.		

	

Regarding	potentially	negative	social	impacts	arising	from	the	proposed	development,	these	

are	limited	to	a	consideration	of	traffic	congestion	concerns.			It	is	concluded	that	no	additional	

traffic	will	be	generated	by	the	proposed	new	fuel	service	station	development	other	than	in	

the	access	road	opposite	the	D173	district	road	and	which	will	be	upgraded	and	tarred	to	

accommodate	the	expected	traffic	volumes.			Property	values	in	the	neighbourhood	of	the	

proposed	development	will,	in	the	view	of	the	project	team,	be	enhanced,	should	the	proposed	

development	proceed.			Development	in	the	neighbouring	planned	industrial	estate	will	be	

stimulated	and	rates	and	services	revenue	to	uMshwathi	Local	Municipality	will	be	enhanced.	
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1. DEVELOPMENT PARTICULARS 

Saphire West Investments intend to develop a new petrol filling station off the P6 

located outside Pietermaritzburg. In turn, the developer has appointed Jinyela (Pty) Ltd 

to undertake a Traffic Impact Assessment (TIA) for the proposed development. 

This development will be located on the P6 commonly referred to as the R33, situated 

within the uMshwathi Municipality, in KwaZulu-Natal.   

The purpose of this TIA is as follows: 

• Determine the volume of additional traffic that will be generated by the 
proposed development.   

• Analyse the impact of the additional traffic on the surrounding road 
network. 

• If required, propose road network improvements to mitigate any 
congestion and road safety problems that may arise from the development 
generated traffic.  

• Propose recommendations on access requirements. 

1.1 The Development Proposal 

The proposed development will comprise of a petrol filling station. It aims to serve all 

traffic travelling along the P6 in both directions and also traffic that will be generated 

by the adjacent agricultural communities. 

A Site Development Plan (SDP) for the proposed development is shown on Figure 1 

hereafter.  

1.2 Existing Land Use & Zoning 

The development will be located on a site located adjacent to the P6 (R33) described 

as a Portion of the REM of the Farm Thandasizwe No.16691. The site is currently 

vacant at this stage. The site is currently zoned as Commercial Agriculture.  

1.3 The Access and Internal Circulation 

The proposed development will get access off an existing gravel road that ties into the 

existing intersection between the P6 and D173. This gravel road forms the fourth leg 

to this intersection, as shown on Figure 2 hereafter.  

The proposed internal circulation for the development is sensical as it permits the 

seamless movement of vehicles and pedestrian across the facility as shown in Figure 

1.  
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Figure 1: Site Development Plan 
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Figure 2: Locality Map 
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2. PRIMARY STUDY AREA 

The minimum requirements for defining the primary study area of a new development, 

as stipulated in the TMH 16 Volume 1 Manual, states that the road network elements 

that must be included in a TIA must be restricted to Class 4 and 5 roads in the vicinity 

of the proposed development up to the first Class 1 to 3 road. Therefore, strictly in 

accordance with TMH 16, this study will only extend as far as the P6 as it is a class 2 

road.  

The site is located on the P6 just to the north of the city of Pietermaritzburg, within the 

uMshwathi Municipality, in KwaZulu-Natal. The site is bounded to the west by the P6 

and to the north by a gravel road while the other boundaries of the site are surrounded 

by the neighbouring vacant adjacent properties.  

3. BACKGROUND INFORMATION  

This chapter provides an overview of the immediate surrounding road network, 

transport facilities and other land developments that are relevant to this particular TIA.  

3.1 Existing Road Network  

The surrounding road network comprises of the P6 and D173. The P6 falls under the 

jurisdiction of the South African National Roads Agency Limited (SANRAL). The D173 

falls under the jurisdiction of the local municipality.  These roads are described in detail 

in the sections that follow hereafter.  

3.1.1 P6  

 P6 (R33) 

Road Authority KZN DoT 

Road Width Approximately 12m 

Number of Lanes  3 Lanes 

Carriageways  1 Carriageway 

Class of Road RCAM R2 

Sidewalks  Grass verge on both road edges 

Surface  Asphalt 

Surface Condition Good  

Speed Humps No 

Streetlights No 
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Speed Limit 100km/hr 

 

3.1.2 D173  

D173 

Road Authority KZN DoT 

Road Width Approximately 7m 

Number of Lanes  1 Lane in each direction 

Carriageways  1 Carriageway 

Class of Road RCAM R4 

Sidewalks  Grass verge on both road edges 

Surface  Gravel 

Surface Condition Good 

Speed Humps No 

Streetlights No 

Speed Limit 60km/hr 

  

3.2 Public Transport, Pedestrian and Cycling Networks  

3.2.1 Public Transport  

The P6 is a public transport route as it was observed during the site visit that there 

were several public transport vehicles that travelled along this road on a regular basis. 

There are no formal public transport laybys located near the site. Very low volumes of 

taxis buses were observed along the D173 during the 12-hour survey period. 

3.2.2 Pedestrian Network 

During the site visit very low volumes pedestrian activity were noted in the vicinity of 

the site on both the R33 and D173. It was observed that the pedestrians that presently 

walk along these roads are adequately accommodated by the grass verges. 

3.2.3 Cycling Network 

During the site visit, no cyclists nor any formal cycling facilities were observed in the 

vicinity of the site.  
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3.3 Planned Changes to the Transport Network and Facilities  

There are currently no planned upgrades to the road network surrounding the site. 

4. SITE INVESTIGATION   

A site investigation was undertaken by Mr Rishaal Sahadew from Jinyela (Pty) Ltd on 

the 12 April 2019. During the site visit no adverse traffic or road safety concerns were 

observed on the surrounding road network. Photos of the above road network are 

attached in Appendix D. 

5. OTHER PLANNING AUTHORITIES  

It is intention of the development team to submit this TIA to the following road 

authorities:  

• KwaZulu Natal Department of Transport 

• uMshwathi Local Municipality 

6. TRAFFIC DEMAND ESTIMATION 

6.1 Assessment Years 

In terms of the TMH 16 COTO Manual for Traffic Impact Assessments and Site Traffic 

Assessments, developments must be assessed for a design horizon 5 years (2024). 

The road network must be assessed without and then with the additional traffic 

generated by the proposed site. As such, the traffic demand of this proposed 

development will be assessed for a 5-year design horizon i.e. 2024. 

6.2 Assessment Hours  

TMH 16 states that the traffic assessment must be undertaken during the hours which 

the combined background traffic volumes and development traffic volumes result in 

the highest traffic demand that will be imposed onto the road network. A petrol filling 

station is expected to generate the most traffic when the surroundings roads are at 

their busiest which will typically be the Weekday AM and PM peak hours. As such, 

these peak hours will be analysed in this report as these peak hours yield the highest 

combined traffic impact on the road network. 

6.3 Background Traffic Demand Estimation  

6.3.1 Traffic Counts 

The traffic counts were undertaken by Bala Survey & Research from 06h00 to 18h00 

on Tuesday 2 April 2019, recording all movements by vehicle type in 15-minute 

intervals. The details of the traffic counts undertaken for this particular study are as 

follows:  
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DETAILS OF TRAFFIC COUNTS   

Date of Counts 2 April 2019 

Day of the Week Tuesday 

Day Class (eg, normal, abnormal, 
exceptional) 

Normal 

Time of Day 06h00 to 18h00 

Congestion Levels noted during count No Congestion 

Name of person that supervised the count Mr Sekake Moshesh 

Name of Intersection P6 & D173  

 

It was established from the analysis of the existing traffic counts that the peak hours 

on the surrounding road network occur at the following times:  

• AM Peak Hour : 06h30 to 07h30 

• PM Peak Hour : 15h00 to 16h00 

The existing peak hour traffic volumes, which are also referred to as the base year 

background traffic volumes, are shown on Figure 3 hereafter. The detailed classified 

traffic counts that were used in this study are attached in Appendix A of this report. 

6.3.2 Traffic Growth Rates  

For the purpose of assessing the 5-year design horizon, the existing 2019 background 

traffic volumes were grown by an appropriate growth rate to determine the equivalent 

2024 background traffic volumes. The area in the vicinity of the proposed development 

is considered to be a low growth area from a traffic perspective. As such, a 3% per 

annum growth rate compounded annually is considered reasonable for this traffic 

impact assessment. The forecasted background traffic volumes for the 5-year design 

horizon is shown on Figure 4 hereafter.   
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Figure 3: 2019 Background Traffic Volumes 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



   

TIA for the Proposed Petrol Filling Station on the P6, North of Pietermaritzburg 

April 2019        Page 9 

 

Figure 4: 2024 Forecasted Background Traffic Volumes   
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6.3.3 Existing Exercised Land Use Rights  

The majority of the development area is currently vacant therefore the traffic currently 

being generated by the site is negligible.  

6.3.4 Trip Generation by Other Developments 

There are no other known approved developments in the area nor developments that 

are imminent in the near future that are likely to result in a substantial increase in the 

traffic demand within the primary study area that could influence the analysis, 

conclusions and the recommendations of this TIA. Therefore, no other development 

generated traffic volumes were considered in this TIA.   

6.3.5 Redistribution of the Background Traffic Volumes  

The surrounding road network will not be altered or upgraded in any way in the near 

future that will result in the redistribution of the background traffic volumes. Therefore, 

the background traffic volumes will remain exactly the same.  

6.4 Trip Generation 

6.4.1 Trip Generation Rates 

The TMH 17 South African Trip Data Manual has been used to calculate the maximum 

potential traffic that will be generated by the proposed development. The TMH 17 

Manual provides the following Weekday AM and PM peak hour trip generation rates 

and directional splits for the land uses type that will be included in the proposed 

development.  

Petrol Filling Station  

• AM peak hour – 4% of the traffic on the adjacent roads 

• PM peak hour – 4% of the traffic on the adjacent roads 

All of the traffic generated will be made up by passby traffic with no new trips being 

generated by the proposed petrol filling station that will be on the site. 

The above trip generation rates and directional splits will be used to calculate the traffic 

generated by the proposed development. 

6.4.2 Trip Generation Calculations 

Based on the discussions of the afore-mentioned sections of this chapter, the 

maximum potential trips that will be generated by the proposed development during 

the weekday AM and PM peak hours are calculated hereafter in Table 1. 
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In (%) Out (%) In Out

Manguzi PFS & SC 946 Petrol Fil l ing Station 651 4% N/A 26 1.000 26 50 50 13 13

26 13 13

In (%) Out (%) In Out

Manguzi PFS & SC 946 Petrol Fil l ing Station 775 4% N/A 31 1.000 31 50 50 16 16

31 16 16

Copesville PFS

TOTAL TRAFFIC 

Peak Total 2 way 

(cars/h)
Land UseType 

Land Use 

Code 

(TMH 17)

Combined 

Reduction 

Factor

PM PEAK HOUR

Zoning 

TOTAL TRAFFIC 

Size Adjustment 

Factor

Split (%)

Source 

Document
Unit m

2 Peak Total 2 way 

(cars/h)

 AM PEAK HOUR

Combined 

Reduction 

Factor

Total 

Discounted 

Trip 

Generation

Total 

Discounted 

Trip 

Generation

Split (%)
Vehicles 

Passing the 

Site

Trip 

Generation 

Rate

Source 

Document
Unit m

2

Land Use 

Code 

(TMH 17)

Land UseType 

Vehicles 

Passing the 

Site

Trip 

Generation 

Rate

Size Adjustment 

Factor

 
 
 

Table 1: Trip Generation Calculations for a Typical Weekday AM & PM Peak Hours   
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6.4.3 Trip Distribution 

All the site generated traffic will consist of pass-by traffic and thus all vehicles entering 

the site are expected to continue on their original course after leaving the site.  

6.4.4 Traffic Assignment 

The pass-by traffic volumes that will be generated by the proposed development are 

shown on Figure 5.  

Thereafter, this peak hour development generated traffic was combined with the 2024 

forecasted background traffic volumes to determine the combined impact on the 

surrounding road network. The combined traffic volumes are shown in Figure 6 

hereafter. 
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Figure 5: Trip Assignment of the Development Generated Traffic Volumes 
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Figure 6: Combined Forecasted 2024 Volumes and Development Traffic Generated 
Volumes 

 

  



   

TIA for the Proposed Petrol Filling Station on the P6, North of Pietermaritzburg 

April 2019        Page 19 

 

7. TRAFFIC IMPACT ASSESSMENT 

The surrounding road network was analysed in this chapter of the TIA to determine the 

future traffic impact that the proposed development will have on the road network. The 

P6 and D173 intersection was analysed using a sophisticated traffic analysis software 

named SIDRA. The results of this traffic analyses are discussed hereafter in terms of 

the expected levels of service on the local road network.  Level of Service (LOS) is 

defined as a qualitative measure of the operational conditions within a traffic stream as 

perceived by road users. This definition generally describes these traffic conditions in 

terms of speed, travel times, freedom to manoeuvre, traffic interruptions, comfort, 

convenience and safety. There are six levels of service used to describe the quality of 

travel on the road network. Each of these levels is given a letter designation from A to 

F, with LOS A representing the best operating conditions while LOS F represents the 

least desirable conditions. 

The road network surrounding the proposed development will be analysed in detail and 

the current levels of service on the existing road network will be discussed in detail in 

this Chapter. The levels of service will be presented schematically. The following 

legend will be used to depict the LOS of each movement at the intersections. 
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7.1 Analysis of 2024 Design Year Forecast Traffic Volumes (Without 
Development Generated Traffic) 

The forecast peak hour traffic volumes, as shown in Figure 4, were analysed using 

SIDRA intersection software. The results of the analysis for the existing P6 and D173 

intersection are discussed in the sections that follow hereafter. 

7.1.1 P6 and D173 Intersection  

The 2024 forecast traffic volumes shown in Figure 4 were analysed using the existing 

intersection layout as shown in Figure 7 below. 

Figure 7: Existing Intersection Configuration for the P6 and D173 Intersection 

The analysis of the 2024 forecasted traffic volumes showed that this intersection will 

be able to accommodate the additional volumes of traffic that will travel through this 

intersection in the 2024 horizon. All movements at this intersection will operate at a 

LoS A to C during both peak hours. The maximum delay during these peak hours will 

be 21,2 seconds from the gravel road approach right-turn movement during the PM 

peak hour. The longest queue length will be 0,3m from the same approach also during 

the PM peak hour. No improvements will be required at this intersection for the 2024 

design horizon.  
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AM Peak – LOS SCHEMATIC PM Peak – LOS SCHEMATIC 

Figure 8: LOS Schematics at the P6 and D173 Intersection 

7.2 Analysis of 2024 Design Year with Development Generated Traffic 
Volumes 

The combined peak hour traffic volumes, as shown in Figure 6, were analysed using 

SIDRA intersection software. The results of the analysis of the intersection located 

within the primary study area is discussed in the section that follows hereafter.  

7.2.1 P6 and D173 Intersection  

The analysis of the combined traffic volumes for the Weekday AM and PM peak hours 

showed that the intersection layout, shown in Figure 7, will be able to accommodate 

the additional volumes of traffic that will travel through this intersection in the 2024 

design horizon due to the proposed development.  All movements at this intersection 

will operate at a LoS A to C during both peak hours. The maximum delay during these 

peak hours will be 21,6 seconds from the gravel road approach right-turn movement 

during the PM peak hour. The longest queue length will be 1,3m from the gravel road 

approach also during the PM peak hour. 
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Figure 9: LOS Schematics at the P6 and D173 Intersection 

7.2.2 Summary of the Analysis  

No capacity improvements are required on the existing road network in order to handle 

the development generated traffic volumes.  

The full SIDRA analysis is attached in Appendix C 

 

8. PEDESTRIANS AND PUBLIC TRANSPORT  

It is expected that the proposed development will generate no additional pedestrian 

and public transport traffic. Thus, no improvements are required for the pedestrian and 

public transport infrastructure. 

 

9. ASSESSMENT ON GENERAL ROAD SAFETY  

No road safety concerns were observed during the site visit and traffic count period. 

Traffic speeds appear to be acceptable on the adjacent roads. Also, there were no 

evidence of pedestrian / vehicle conflict. It is expected that the proposed development 

will not cause the road safety conditions on the surrounding road network to deteriorate 

in any way.  

 

AM Peak – LOS SCHEMATIC PM Peak – LOS SCHEMATIC 
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10. CONCLUSIONS AND RECOMMENDATIONS 

Based on the above analyses, the following conclusions can be drawn and 

recommendations made regarding the traffic impact of the proposed petrol filling 

station.  

a) Saphire West Investments propose to develop a new petrol filling station 

located at the intersection P6 and D173 to the north of Pietermaritzburg.  

b) In terms of the TMH 16 COTO Manual for Traffic Impact Assessments and 

Site Traffic Assessments, the proposed development must be assessed for 

a design horizon year of 5 years (2024). 

c) The area in the vicinity of the proposed development is considered to be a 

low growth area. As such, a 3% per annum growth rate compounded 

annually was considered reasonable for this traffic impact assessment 

d) Based on the SIDRA analyses, no road network capacity improvements will 

be required for the 5-year horizon to handle combined 2024 forecasted 

traffic volumes and development generated traffic volumes.  

e) The development is expected to generate additional pedestrian and public 

transport traffic however not to the extent and existing infrastructure will 

need to be improved. 

f) No road safety concerns were observed during the site visit and traffic count 

period. Traffic speeds appear to be acceptable on all roads and there was 

no evidence of pedestrian / vehicle conflict. It is expected that the proposed 

development will not cause the road safety conditions on the surrounding 

road network to deteriorate in any way.   

 

Taking all the above points into consideration, it is 

recommended that from a traffic impact perspective, the 

proposed development can be approved.  
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APPENDIX A: TRAFFIC COUNTS 
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CLIENT: JINYELA

SITE: INTERSECTION OF R33 AND D173

DATE: 12 HOUR COUNT ON TUESDAY 02 APRIL 2019  

UNITS: CLASSIFIED

APPROACH FROM TOTAL

      NAME

  MOVEMENT ALL

      TIME   C T H B TOTAL   C T H B TOTAL   C T H B TOTAL MOVEMENTS

06:00 - 06:15 0 0 0 0 0 20 4 1 0 25 0 0 0 0 0 25

06:15 - 06:30 0 0 0 0 0 46 5 2 0 53 0 0 0 0 0 53

06:30 - 06:45 0 0 0 0 0 61 12 2 0 75 0 0 0 0 0 75

06:45 - 07:00 0 0 0 0 0 72 7 1 1 81 1 0 0 0 1 82

07:00 - 07:15 0 0 0 0 0 30 8 3 0 41 0 0 0 0 0 41

07:15 - 07:30 0 0 0 0 0 40 5 4 0 49 0 0 0 0 0 49

07:30 - 07:45 0 0 0 0 0 55 7 6 0 68 0 0 0 0 0 68

07:45 - 08:00 0 0 0 0 0 33 4 3 0 40 0 0 0 0 0 40

08:00 - 08:15 0 0 0 0 0 30 10 2 1 43 0 0 0 0 0 43

08:15 - 08:30 0 0 0 0 0 55 13 2 1 71 0 0 0 0 0 71

08:30 - 08:45 0 0 0 0 0 54 11 6 1 72 1 0 0 0 1 73

08:45 - 09:00 0 0 0 0 0 52 11 5 0 68 0 0 1 0 1 69

09:00 - 09:15 0 0 0 0 0 72 13 5 2 92 0 0 0 0 0 92

09:15 - 09:30 1 0 0 0 1 72 12 5 1 90 0 0 0 0 0 91

09:30 - 09:45 0 0 0 0 0 49 8 6 1 64 0 0 0 0 0 64

09:45 - 10:00 0 0 0 0 0 38 11 6 0 55 0 0 0 0 0 55

10:00 - 10:15 0 0 0 0 0 61 11 11 0 83 0 0 0 0 0 83

10:15 - 10:30 0 0 0 0 0 36 6 7 1 50 0 0 0 0 0 50

10:30 - 10:45 0 0 0 0 0 64 18 6 0 88 0 0 0 0 0 88

10:45 - 11:00 1 0 0 0 1 49 5 12 0 66 0 0 0 0 0 67

11:00 - 11:15 0 0 0 0 0 46 10 7 0 63 0 0 0 0 0 63

11:15 - 11:30 0 0 0 0 0 57 6 4 1 68 0 0 0 0 0 68

11:30 - 11:45 0 0 0 0 0 63 6 10 0 79 0 0 0 0 0 79

11:45 - 12:00 0 0 0 0 0 46 5 12 0 63 1 0 0 0 1 64

12:00 - 12:15 1 0 0 0 1 57 7 8 0 72 0 0 0 0 0 73

12:15 - 12:30 0 0 0 0 0 66 8 10 0 84 0 0 0 0 0 84

12:30 - 12:45 0 0 0 0 0 44 9 11 0 64 0 0 0 0 0 64

12:45 - 13:00 0 0 0 0 0 75 7 6 0 88 0 0 0 0 0 88

13:00 - 13:15 0 0 0 0 0 38 5 3 0 46 0 0 0 0 0 46

13:15 - 13:30 0 0 0 0 0 55 9 10 0 74 0 0 0 0 0 74

13:30 - 13:45 0 0 0 0 0 66 5 6 0 77 0 0 0 0 0 77

13:45 - 14:00 0 0 1 0 1 61 6 8 0 75 0 0 0 0 0 76

14:00 - 14:15 0 0 0 0 0 40 8 14 0 62 0 0 0 0 0 62

14:15 - 14:30 0 0 0 0 0 54 8 13 0 75 0 0 0 0 0 75

14:30 - 14:45 1 0 0 0 1 47 8 6 0 61 0 0 0 0 0 62

14:45 - 15:00 0 0 0 0 0 70 9 4 0 83 0 0 0 0 0 83

15:00 - 15:15 0 0 0 0 0 102 11 13 0 126 0 0 0 0 0 126

15:15 - 15:30 0 0 0 0 0 37 6 5 0 48 0 0 0 0 0 48

15:30 - 15:45 0 0 0 0 0 75 13 2 1 91 0 0 0 0 0 91

15:45 - 16:00 0 0 0 0 0 55 13 19 0 87 0 0 0 0 0 87

16:00 - 16:15 0 0 0 0 0 62 3 8 0 73 0 0 0 0 0 73

16:15 - 16:30 0 0 0 0 0 69 17 16 0 102 0 0 0 0 0 102

16:30 - 16:45 0 0 0 0 0 93 8 8 1 110 0 0 0 0 0 110

16:45 - 17:00 0 0 0 0 0 69 13 9 0 91 0 0 0 0 0 91

17:00 - 17:15 0 0 0 0 0 44 1 4 0 49 0 0 0 0 0 49

17:15 - 17:30 0 0 0 0 0 22 9 3 0 34 0 0 0 0 0 34

17:30 - 17:45 0 0 0 0 0 18 6 6 0 30 0 0 0 0 0 30

17:45 - 18:00 0 0 0 0 0 13 13 10 1 37 0 0 0 0 0 37

TOTAL 4 0 1 0 5 2533 410 330 13 3286 3 0 1 0 4 3295

TRAFFIC SURVEY

NORTH

R 33

LEFT TURN STRAIGHT RIGHT TURN
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CLIENT: JINYELA

SITE: INTERSECTION OF R33 AND D173

DATE: 12 HOUR COUNT ON TUESDAY 02 APRIL 2019  

UNITS: CLASSIFIED

APPROACH FROM TOTAL

      NAME

  MOVEMENT ALL

      TIME   C T H B TOTAL   C T H B TOTAL   C T H B TOTAL MOVEMENTS

06:00 - 06:15 0 0 0 0 0 27 0 5 0 32 0 0 0 0 0 32

06:15 - 06:30 0 0 0 0 0 53 3 5 0 61 0 0 0 0 0 61

06:30 - 06:45 0 0 0 0 0 67 1 3 1 72 0 0 0 0 0 72

06:45 - 07:00 0 0 0 0 0 69 3 7 1 80 0 0 0 0 0 80

07:00 - 07:15 0 0 0 0 0 68 8 7 0 83 0 0 0 0 0 83

07:15 - 07:30 0 0 0 0 0 67 6 6 2 81 0 0 1 0 1 82

07:30 - 07:45 0 0 0 0 0 51 3 4 0 58 0 0 0 0 0 58

07:45 - 08:00 0 0 0 0 0 67 3 1 0 71 0 0 0 0 0 71

08:00 - 08:15 0 0 0 0 0 51 4 5 1 61 1 0 0 0 1 62

08:15 - 08:30 0 0 0 0 0 42 4 10 1 57 1 0 1 0 2 59

08:30 - 08:45 0 0 0 0 0 39 5 10 0 54 1 0 2 0 3 57

08:45 - 09:00 0 0 0 0 0 61 6 10 1 78 0 0 0 0 0 78

09:00 - 09:15 0 0 1 0 1 69 4 11 0 84 0 0 0 0 0 85

09:15 - 09:30 0 0 0 0 0 58 4 12 2 76 0 0 0 0 0 76

09:30 - 09:45 0 0 0 0 0 39 7 7 0 53 1 0 0 0 1 54

09:45 - 10:00 0 0 0 0 0 23 3 4 1 31 0 0 1 0 1 32

10:00 - 10:15 0 0 0 0 0 66 5 9 1 81 0 0 0 0 0 81

10:15 - 10:30 0 0 0 0 0 33 1 5 0 39 4 0 0 0 4 43

10:30 - 10:45 0 0 1 0 1 58 6 6 0 70 0 0 1 0 1 72

10:45 - 11:00 0 0 0 0 0 49 4 10 1 64 0 0 0 0 0 64

11:00 - 11:15 0 0 0 0 0 48 8 8 0 64 2 0 0 0 2 66

11:15 - 11:30 0 0 0 0 0 37 3 5 0 45 0 0 1 0 1 46

11:30 - 11:45 0 0 0 0 0 47 7 5 1 60 0 0 0 0 0 60

11:45 - 12:00 0 0 0 0 0 52 9 7 0 68 1 0 0 0 1 69

12:00 - 12:15 0 0 0 0 0 42 7 9 2 60 0 0 0 0 0 60

12:15 - 12:30 0 0 0 0 0 47 11 7 0 65 1 0 1 0 2 67

12:30 - 12:45 0 0 0 0 0 26 4 5 1 36 1 0 0 0 1 37

12:45 - 13:00 1 0 0 0 1 53 10 6 0 69 0 0 0 0 0 70

13:00 - 13:15 0 0 0 0 0 30 7 8 1 46 1 0 0 0 1 47

13:15 - 13:30 0 0 0 0 0 41 12 6 0 59 1 0 1 0 2 61

13:30 - 13:45 0 0 0 0 0 49 11 5 0 65 0 0 1 0 1 66

13:45 - 14:00 0 0 0 0 0 47 19 9 1 76 0 0 0 0 0 76

14:00 - 14:15 0 0 0 0 0 32 1 8 0 41 0 0 0 0 0 41

14:15 - 14:30 0 0 0 0 0 51 12 7 2 72 2 0 2 0 4 76

14:30 - 14:45 1 0 0 0 1 50 11 6 0 67 0 0 0 0 0 68

14:45 - 15:00 1 0 0 0 1 57 7 4 0 68 0 0 0 0 0 69

15:00 - 15:15 0 0 0 0 0 91 9 2 2 104 0 0 1 0 1 105

15:15 - 15:30 0 0 0 0 0 42 18 5 0 65 0 0 0 0 0 65

15:30 - 15:45 2 0 0 0 2 57 4 11 0 72 0 0 2 0 2 76

15:45 - 16:00 0 0 0 0 0 62 11 3 0 76 0 0 0 0 0 76

16:00 - 16:15 0 0 0 0 0 50 9 4 1 64 0 0 0 0 0 64

16:15 - 16:30 1 0 0 0 1 35 10 2 0 47 1 0 0 0 1 49

16:30 - 16:45 0 0 0 0 0 46 8 3 0 57 0 0 0 0 0 57

16:45 - 17:00 0 0 0 0 0 44 9 4 0 57 0 0 0 0 0 57

17:00 - 17:15 0 0 0 0 0 54 9 3 0 66 0 0 1 0 1 67

17:15 - 17:30 0 0 0 0 0 33 8 6 0 47 0 0 0 0 0 47

17:30 - 17:45 1 0 0 0 1 25 8 3 1 37 0 0 0 0 0 38

17:45 - 18:00 0 0 0 0 0 33 5 4 0 42 0 0 0 0 0 42

TOTAL 7 0 2 0 9 2338 327 292 24 2981 18 0 16 0 34 3024

TRAFFIC SURVEY

SOUTH

R 33

LEFT TURN STRAIGHT RIGHT TURN
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CLIENT: JINYELA

SITE: INTERSECTION OF R33 AND D173

DATE: 12 HOUR COUNT ON TUESDAY 02 APRIL 2019  

UNITS: CLASSIFIED

APPROACH FROM TOTAL

      NAME

  MOVEMENT ALL

      TIME   C T H B TOTAL   C T H B TOTAL   C T H B TOTAL MOVEMENTS

06:00 - 06:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 - 06:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:30 - 06:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 - 07:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:00 - 07:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 - 07:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:30 - 07:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:45 - 08:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

08:00 - 08:15 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1

08:15 - 08:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

08:30 - 08:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

08:45 - 09:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

09:00 - 09:15 1 0 1 0 2 0 0 0 0 0 0 0 0 0 0 2

09:15 - 09:30 1 0 1 0 2 0 0 0 0 0 0 0 0 0 0 2

09:30 - 09:45 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1

09:45 - 10:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10:00 - 10:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10:15 - 10:30 0 0 1 0 1 0 0 0 0 0 0 0 1 0 1 2

10:30 - 10:45 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1

10:45 - 11:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11:00 - 11:15 2 0 1 0 3 0 0 0 0 0 0 0 0 0 0 3

11:15 - 11:30 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1

11:30 - 11:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11:45 - 12:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:00 - 12:15 3 0 0 0 3 0 0 0 0 0 0 0 1 0 1 4

12:15 - 12:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:30 - 12:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:45 - 13:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

13:00 - 13:15 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1

13:15 - 13:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

13:30 - 13:45 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1

13:45 - 14:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

14:00 - 14:15 0 0 2 0 2 0 0 0 0 0 0 0 0 0 0 2

14:15 - 14:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

14:30 - 14:45 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1

14:45 - 15:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

15:00 - 15:15 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1

15:15 - 15:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

15:30 - 15:45 2 0 1 0 3 0 0 0 0 0 0 0 0 0 0 3

15:45 - 16:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

16:00 - 16:15 1 0 1 0 2 0 0 0 0 0 0 0 0 0 0 2

16:15 - 16:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

16:30 - 16:45 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1

16:45 - 17:00 1 0 1 0 2 0 0 0 0 0 0 0 0 0 0 2

17:00 - 17:15 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1

17:15 - 17:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

17:30 - 17:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

17:45 - 18:00 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1

TOTAL 15 0 15 0 30 0 0 0 0 0 0 0 3 0 3 33

TRAFFIC SURVEY

EAST

BLOCK AND BRICKS ENTRANCE

LEFT TURN STRAIGHT RIGHT TURN
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CLIENT: JINYELA

SITE: INTERSECTION OF R33 AND D173

DATE: 12 HOUR COUNT ON TUESDAY 02 APRIL 2019  

UNITS: CLASSIFIED

APPROACH FROM TOTAL

      NAME

  MOVEMENT ALL

      TIME   C T H B TOTAL   C T H B TOTAL   C T H B TOTAL MOVEMENTS

06:00 - 06:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:15 - 06:30 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1

06:30 - 06:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

06:45 - 07:00 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1

07:00 - 07:15 2 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2

07:15 - 07:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:30 - 07:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:45 - 08:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

08:00 - 08:15 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1

08:15 - 08:30 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1

08:30 - 08:45 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1

08:45 - 09:00 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1

09:00 - 09:15 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1

09:15 - 09:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

09:30 - 09:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

09:45 - 10:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10:00 - 10:15 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1

10:15 - 10:30 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1

10:30 - 10:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10:45 - 11:00 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1

11:00 - 11:15 1 0 0 0 1 0 0 0 0 0 0 0 1 0 1 2

11:15 - 11:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11:30 - 11:45 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1

11:45 - 12:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:00 - 12:15 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1

12:15 - 12:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:30 - 12:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:45 - 13:00 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1

13:00 - 13:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

13:15 - 13:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

13:30 - 13:45 2 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2

13:45 - 14:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

14:00 - 14:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

14:15 - 14:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

14:30 - 14:45 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1

14:45 - 15:00 0 0 0 0 0 0 0 0 0 0 3 0 0 0 3 3

15:00 - 15:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

15:15 - 15:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

15:30 - 15:45 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1

15:45 - 16:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

16:00 - 16:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

16:15 - 16:30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

16:30 - 16:45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

16:45 - 17:00 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1

17:00 - 17:15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

17:15 - 17:30 1 0 0 0 1 0 0 0 0 0 1 0 0 0 1 2

17:30 - 17:45 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2 2

17:45 - 18:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

TOTAL 15 0 2 0 17 0 0 0 0 0 11 0 1 0 12 29

TRAFFIC SURVEY

WEST

D173

LEFT TURN STRAIGHT RIGHT TURN
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APPENDIX B: SITE LAYOUT  

 
 
 
 
 
 
 
 
 

  



   

TIA for the Proposed Petrol Filling Station on the P6, North of Pietermaritzburg 

April 2019        Page 30 

 

 
 
 
 



   

TIA for the Proposed Petrol Filling Station on the P6, North of Pietermaritzburg 

April 2019        Page 31 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

APPENDIX C: RESULTS OF SIDRA ANALYSIS 
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MOVEMENT SUMMARY  

Site: 101 [P6/ D173 Forecast AM]  

New Site  
Site Category: (None)  
Stop (Two-Way)  

  

Movement Performance - Vehicles  

Mov 
ID  

Turn  

Demand 
Flows 

Deg. 
Satn 

 Average 
Delay 

Level 
of 

Service 

 
95% Back of 

Queue  
Prop. 

Queued 
 

Effective 
Stop 
Rate 

Aver. 
No. 

Cycles 

Average 
Speed  

Total HV Vehicles  Distance  

  veh/h % v/c  sec   veh  m      km/h  

South: P6  

1  L2  1 0.0 0.188  5.6 LOS A  0.0  0.0  0.00  0.00 0.00 58.3 

2  T1  366 0.0 0.188  0.0 LOS A  0.0  0.0  0.00  0.00 0.00 59.9 

3  R2  1 0.0 0.001  6.3 LOS A  0.0  0.0  0.36  0.53 0.36 52.2 

Approach  368 0.0 0.188  0.1 NA  0.0  0.0  0.00  0.00 0.00 59.9 

East: Gravel Road  

4  L2  6 0.0 0.013  9.4 LOS A  0.0  0.3  0.45  0.85 0.45 50.1 

5  T1  1 0.0 0.013  15.7 LOS C  0.0  0.3  0.45  0.85 0.45 50.0 

6  R2  1 0.0 0.013  17.5 LOS C  0.0  0.3  0.45  0.85 0.45 49.9 

Approach  8 0.0 0.013  11.2 LOS B  0.0  0.3  0.45  0.85 0.45 50.1 

North: P6  

7  L2  1 0.0 0.147  5.6 LOS A  0.0  0.0  0.00  0.00 0.00 58.3 

8  T1  285 0.0 0.147  0.0 LOS A  0.0  0.0  0.00  0.00 0.00 60.0 

9  R2  1 0.0 0.001  6.6 LOS A  0.0  0.0  0.41  0.53 0.41 52.0 

Approach  287 0.0 0.147  0.1 NA  0.0  0.0  0.00  0.00 0.00 59.9 

West: D173  

10  L2  2 0.0 0.009  9.9 LOS A  0.0  0.2  0.55  0.85 0.55 48.9 

11  T1  1 0.0 0.009  15.6 LOS C  0.0  0.2  0.55  0.85 0.55 48.8 

12  R2  1 0.0 0.009  17.5 LOS C  0.0  0.2  0.55  0.85 0.55 48.7 

Approach  4 0.0 0.009  13.2 LOS B  0.0  0.2  0.55  0.85 0.55 48.8 

All 
Vehicles  

667 0.0 0.188  0.3 NA  0.0  0.3  0.01  0.02 0.01 59.7 
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MOVEMENT SUMMARY  

Site: 101 [P6/ D173 Forecast PM]  

New Site  
Site Category: (None)  
Stop (Two-Way)  

  

Movement Performance - Vehicles  

Mov 
ID  

Turn  

Demand 
Flows 

Deg. 
Satn 

 Average 
Delay 

Level 
of 

Service 

 
95% Back of 

Queue  
Prop. 

Queued 
 

Effective 
Stop 
Rate 

Aver. 
No. 

Cycles 

Average 
Speed  

Total HV Vehicles  Distance  

  veh/h % v/c  sec   veh  m      km/h  

South: P6  

1  L2  2 0.0 0.189  5.6 LOS A  0.0  0.0  0.00  0.00 0.00 58.3 

2  T1  367 0.0 0.189  0.0 LOS A  0.0  0.0  0.00  0.00 0.00 59.9 

3  R2  3 0.0 0.002  6.8 LOS A  0.0  0.1  0.44  0.56 0.44 51.9 

Approach  372 0.0 0.189  0.1 NA  0.0  0.1  0.00  0.01 0.00 59.8 

East: Gravel Road  

4  L2  5 0.0 0.014  10.3 LOS B  0.0  0.3  0.54  0.87 0.54 49.0 

5  T1  1 0.0 0.014  18.7 LOS C  0.0  0.3  0.54  0.87 0.54 48.9 

6  R2  1 0.0 0.014  21.2 LOS C  0.0  0.3  0.54  0.87 0.54 48.8 

Approach  7 0.0 0.014  13.1 LOS B  0.0  0.3  0.54  0.87 0.54 49.0 

North: P6  

7  L2  1 0.0 0.210  5.6 LOS A  0.0  0.0  0.00  0.00 0.00 58.3 

8  T1  408 0.0 0.210  0.0 LOS A  0.0  0.0  0.00  0.00 0.00 59.9 

9  R2  1 0.0 0.001  6.6 LOS A  0.0  0.0  0.41  0.53 0.41 52.0 

Approach  410 0.0 0.210  0.1 NA  0.0  0.0  0.00  0.00 0.00 59.9 

West: D173  

10  L2  1 0.0 0.009  9.9 LOS A  0.0  0.2  0.63  0.87 0.63 46.9 

11  T1  1 0.0 0.009  18.5 LOS C  0.0  0.2  0.63  0.87 0.63 46.8 

12  R2  1 0.0 0.009  21.1 LOS C  0.0  0.2  0.63  0.87 0.63 46.8 

Approach  3 0.0 0.009  16.5 LOS C  0.0  0.2  0.63  0.87 0.63 46.8 

All 
Vehicles  

792 0.0 0.210  0.3 NA  0.0  0.3  0.01  0.02 0.01 59.7 
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MOVEMENT SUMMARY  

Site: 101 [P6/ D173 Forecast AM + Site]  

New Site  
Site Category: (None)  
Stop (Two-Way)  

  

Movement Performance - Vehicles  

Mov 
ID  

Turn  

Demand 
Flows 

Deg. 
Satn 

 Average 
Delay 

Level 
of 

Service 

 
95% Back of 

Queue  
Prop. 

Queued 
 

Effective 
Stop 
Rate 

Aver. 
No. 

Cycles 

Average 
Speed  

Total HV Vehicles  Distance  

  veh/h % v/c  sec   veh  m      km/h  

South: P6  

1  L2  1 0.0 0.184  5.6 LOS A  0.0  0.0  0.00  0.00 0.00 58.3 

2  T1  358 0.0 0.184  0.0 LOS A  0.0  0.0  0.00  0.00 0.00 59.9 

3  R2  9 0.0 0.007  6.3 LOS A  0.0  0.2  0.36  0.56 0.36 52.2 

Approach  368 0.0 0.184  0.2 NA  0.0  0.2  0.01  0.02 0.01 59.7 

East: Gravel Road  

4  L2  5 0.0 0.035  9.4 LOS A  0.1  0.8  0.55  0.91 0.55 48.0 

5  T1  1 0.0 0.035  15.8 LOS C  0.1  0.8  0.55  0.91 0.55 47.9 

6  R2  8 0.0 0.035  17.6 LOS C  0.1  0.8  0.55  0.91 0.55 47.9 

Approach  14 0.0 0.035  14.6 LOS B  0.1  0.8  0.55  0.91 0.55 47.9 

North: P6  

7  L2  5 0.0 0.146  5.6 LOS A  0.0  0.0  0.00  0.01 0.00 58.2 

8  T1  280 0.0 0.146  0.0 LOS A  0.0  0.0  0.00  0.01 0.00 59.9 

9  R2  1 0.0 0.001  6.5 LOS A  0.0  0.0  0.41  0.53 0.41 52.0 

Approach  286 0.0 0.146  0.1 NA  0.0  0.0  0.00  0.01 0.00 59.8 

West: D173  

10  L2  2 0.0 0.009  9.9 LOS A  0.0  0.2  0.54  0.85 0.54 49.0 

11  T1  1 0.0 0.009  15.5 LOS C  0.0  0.2  0.54  0.85 0.54 48.8 

12  R2  1 0.0 0.009  17.3 LOS C  0.0  0.2  0.54  0.85 0.54 48.8 

Approach  4 0.0 0.009  13.2 LOS B  0.0  0.2  0.54  0.85 0.54 48.9 

All 
Vehicles  

672 0.0 0.184  0.5 NA  0.1  0.8  0.02  0.04 0.02 59.4 
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MOVEMENT SUMMARY  

Site: 101 [P6/ D173 Forecast PM + Site]  

New Site  
Site Category: (None)  
Stop (Two-Way)  

  

Movement Performance - Vehicles  

Mov 
ID  

Turn  

Demand 
Flows 

Deg. 
Satn 

 Average 
Delay 

Level 
of 

Service 

 
95% Back of 

Queue  
Prop. 

Queued 
 

Effective 
Stop 
Rate 

Aver. 
No. 

Cycles 

Average 
Speed  

Total HV Vehicles  Distance  

  veh/h % v/c  sec   veh  m      km/h  

South: P6  

1  L2  2 0.0 0.185  5.6 LOS A  0.0  0.0  0.00  0.00 0.00 58.3 

2  T1  359 0.0 0.185  0.0 LOS A  0.0  0.0  0.00  0.00 0.00 59.9 

3  R2  11 0.0 0.009  6.8 LOS A  0.0  0.3  0.44  0.59 0.44 51.9 

Approach  372 0.0 0.185  0.2 NA  0.0  0.3  0.01  0.02 0.01 59.7 

East: Gravel Road  

4  L2  13 0.0 0.055  10.3 LOS B  0.2  1.3  0.58  0.93 0.58 47.9 

5  T1  1 0.0 0.055  19.0 LOS C  0.2  1.3  0.58  0.93 0.58 47.8 

6  R2  8 0.0 0.055  21.6 LOS C  0.2  1.3  0.58  0.93 0.58 47.7 

Approach  22 0.0 0.055  14.8 LOS B  0.2  1.3  0.58  0.93 0.58 47.9 

North: P6  

7  L2  8 0.0 0.209  5.6 LOS A  0.0  0.0  0.00  0.01 0.00 58.2 

8  T1  400 0.0 0.209  0.0 LOS A  0.0  0.0  0.00  0.01 0.00 59.9 

9  R2  1 0.0 0.001  6.6 LOS A  0.0  0.0  0.41  0.53 0.41 52.0 

Approach  409 0.0 0.209  0.1 NA  0.0  0.0  0.00  0.01 0.00 59.8 

West: D173  

10  L2  1 0.0 0.009  9.9 LOS A  0.0  0.2  0.63  0.87 0.63 47.0 

11  T1  1 0.0 0.009  18.4 LOS C  0.0  0.2  0.63  0.87 0.63 46.9 

12  R2  1 0.0 0.009  21.1 LOS C  0.0  0.2  0.63  0.87 0.63 46.8 

Approach  3 0.0 0.009  16.5 LOS C  0.0  0.2  0.63  0.87 0.63 46.9 

All 
Vehicles  

806 0.0 0.209  0.7 NA  0.2  1.3  0.02  0.04 0.02 59.3 
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APPENDIX D: SITE PHOTOS 
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P6 and D173 intersection as seen from the south 
approach 

P6 north approach as seen from the P6 and 
D173 intersection 

Gravel road approach as seen from the P6 and 
D173 intersection 

D173 approach as seen from the P6 and D173 
intersection 
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1 Introduction 

SGC Engineers was appointed by Mr A. Singh of Saphire West Investments cc to carry out a 

feasibility study on the availability of services for the proposed Copesville Serrvice Station 

Development. The site is located within the Rem of the Farm Thandisiszwe No. 16691, Copesville, 

Pietermaritzburg. The site area is in the order 15,600m2 with the buildings covering approximately 

500m2. To meet the requirements of feasibility study, we have visited the site. We have issued 

requests to the various service providers to confirm the availability of services for the proposed 

development. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

Figure 1: The location of the site  

 

 

 

 



 

  

 

 

We confirm the availability of services as follows:- 

2 Electricity 

The existing buildings on the farm are currently supplied with electricity (100Amps) by Eskom. 

Based on the area of the proposed service station development, we estimated the additional 

electricity demand to be 150Amps (380volts) resulting in a total supply of 250Amps. 

Appendix A attached serves as confirmation from Eskom for the availability and supply of 

electricity for the proposed service station development. 

  

3 Stormwater Drainage 

In terms of the standard building regulations the stormwater run-off cannot exceed the pre-

development flow rate of the site. We estimate the additional hardened area will be in the order of 

2500m2 (i.e. 500m2 building & 2000m2 roadway/truck stop). Using the general guideline of 1m3 

attenuation for every 40m2 of hardened area equates to 50m3. Therefore the attenuation pond with 

a size of 10m x 5m x 1,5m deep is recommended with a maximum outflow pipe size of 150mm 

diameter draining into the adjacent stream/drainage line. 

 

4 Water Supply  

Based on a consumption of 90 litres per day person will equate to the water demand of 135kl per 

month (50 persons x 90l/d x 30 days = 135kl). The water supply to the area is under the control of 

Umgeni Water. 

 

Appendix B attached serves as confirmation from Umgeni Water having adequate capacity to 

supply the required volume for the proposed service station development, but has requested two day 

storage on site to cater for interruptions disruptions. We propose the installation of 2 Jojo tanks 

with a capacity of 5000 litres each thus equating to 10kl that is more than the required 9kl (50 

persons x 90l/day x 2 days = 9kl).  

 

5 Effluent disposal 

No sewer infrastructure exists for the area. Based on the insitu-soil conditions on-site effluent 

disposal via. septic tank and french drains are not considered feasible. A conservancy tank with a 

capacity of 31,5kl (50 persons x 90l/d x 7 days = 31,50kl say 32kl) is to be designed to cater for the 

effluent disposal. Alternatively a package treatment plant can be installed to treat and dispose the 

generated effluent of the development. 



 

  

 

 

6 Conclusion and Recommendations  

The proposed service station development is considered feasible, based on the availability 

of services as confirmed by the various service providers. 

Plans for the proposed development must be submitted to the Local Municipality for 

approval. 

 

 

   On behalf of SGC Engineers (Pty) Ltd 

 

S. GOVENDER 

Pr. Tech. Eng. (200070121) 

 

 

 

 

 

 

 



 

  

 

 

 

 

 

 

Appendix A 

Confirmation of Electricity Supply  
 

  

 

 

 



 

  

 

 

 

 

 

 

Appendix B 

Confirmation of Water Supply 
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Provincial Reference Number:  
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Waste Management Licence Number (if applicable):  
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DETAILS OF SPECIALIST AND DECLARATION OF INTEREST 
 
 
Submitted in terms of section 24(2) of the National Environmental Management Act, 1998 (Act 
No. 107 of 1998) or for a waste management licence in terms of section 20(b) of the National 
Environmental Management: Waste Act, 2008 (Act No. 59 of 2008). 
 

 
KINDLY NOTE: 
 

1. This form is current as of October 2019. It is the responsibility of the Applicant / Environmental 
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1. SPECIALIST INFORMATION 
 

Specialist name: SGC ENGINEERS (PTY) LTD 

Contact person: SALVAN GOVENDER 
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Postal code: 4340 Cell: 0837955600 
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Project Consultant / EAP: Terratest (Pty) Ltd 

Contact person: Riona Patak 

Postal address: PO Box 794, Hilton 

Postal code: 3245 Cell: 083 459 2009 

Telephone: (033) 343 6789 Fax: (033) 343 6701 

E-mail: patakr@terratest.co.za 

 

2. DECLARATION BY THE SPECIALIST 

 
I,                                                                ,, declare that -- 
 
General declaration: 
 

 I act as the independent specialist in this application; 

 do not have and will not have any vested interest (either business, financial, personal or other) in 
the undertaking of the proposed activity, other than remuneration for work performed in terms of the 
Environmental Impact Assessment Regulations, 2014; 

 I will perform the work relating to the application in an objective manner, even if this results in views 
and findings that are not favourable to the applicant; 

 I declare that there are no circumstances that may compromise my objectivity in performing such 
work; 

 I have expertise in conducting the specialist report relevant to this application, including knowledge 
of the Act, regulations and any guidelines that have relevance to the proposed activity; 

 I will comply with the Act, regulations and all other applicable legislation; 

 I have no, and will not engage in, conflicting interests in the undertaking of the activity; 

 I undertake to  disclose to the applicant and the competent authority all material information  in my 
possession that reasonably has or may have the potential of influencing - any decision to be taken 
with respect to the application by the competent authority; and -  the objectivity of any report, plan 
or document to be prepared by myself for submission to the competent authority; 

 all the particulars furnished by me in this form are true and correct; and 

 I am aware that a person is guilty of an offence in terms of Regulation 48 (1) of the EIA 
Regulations, 2014, if that person provides incorrect or misleading information.  A person who is 
convicted of an offence in terms of sub-regulation 48(1) (a)-(e) is liable to the penalties as 
contemplated in section 49B(1) of the National Environmental Management Act, 1998 (Act 107 of 
1998). 
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