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GLOSSARY 

Aquifer: A geological formation which has structures or textures that hold water or permit 

appreciable water movement through them. Appreciable water is usually taken to be enough 

water to supply a well. 

Borehole: Includes a well, excavation or any artificially constructed or improved underground 

cavity which can be used for the purpose of - (a) intercepting, collecting or storing water in 

or removing water from an aquifer; (b) observing and collecting data and information on 

water in an aquifer; or (c) recharging an aquifer; 

Catchment: The area from which any rainfall will drain into the watercourse or watercourses 

or part of a watercourse, through surface flow to a common point or common points. 

Catchment Management Agency: A statutory body established by the Minister of DWAF 

responsible for the management of water resources within a defined water management 

area. 

Contamination: The addition of potentially harmful substances to, in this case, groundwater, 

or an increase in naturally occurring substances to unnatural levels. 

Discharge: Water which leaves the aquifer to become surface water, soil water, seawater or 

atmospheric water vapour. 

Discharge area: The area or zone where ground water emerges from the aquifer naturally or 

artificially. Natural outflow may be into a stream, lake, spring, wetland, etc. Artificial 

outflow may occur via pumping wells. 

Down gradient: Direction toward lesser hydraulic head. 

Geohydrology: The scientific study of water that occurs in rocks, specifically aquifers. 

Geology: The scientific study of the origin, history, structure and composition of the earth. 

Groundwater management: Organised control of activities which may affect aquifers. 

Typically this would include controlling pollution and the amount of groundwater abstracted 

from boreholes. Monitoring and geohydrological assessments are necessary if the 

management is scientifically based. 

Permeability: The capacity of rock or soil to transmit water. The permeability results from 

the spaces in a rock and the degree to which they are connected to each other. In some 

aquifers the spaces were formed when the rock was deposited (primary aquifers), in other 

rocks the spaces were dissolved (e.g. dolomites) or cracked (e.g. faulted sandstone) into the 

rock after it was formed (secondary aquifers). 

pH: A measure of the acidity or alkalinity of the solution (concentration of hydrogen ions) 

Potable water:  Water, which is safe for human consumption 

Primary aquifer: Aquifers in which the water moves through the spaces that were formed at 

the same time as the geological formation was formed, for instance intergranular porosity in 

sand (e.g. alluvial deposits). 
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Recharge: Water that adds to groundwater stored in an aquifer, e.g. – the small proportion 

of rainfall that seeps through the ground surface and flows through the unsaturated soil until 

it reaches the water table. 

Recharge areas: Areas of land that allow groundwater to be replenished through infiltration 

or seepage from precipitation or surface runoff. 

Saturated zone: The subsurface zone below the water table where all spaces are filled with 

water. Aquifers are located in this zone. 

Secondary aquifer: Aquifers in which the water moves through spaces that were formed 

after the geological formation was formed, such as fractures in hard rock. 

Surface water: Bodies of water, snow, or ice on the surface of the earth (such as lakes, 

streams, ponds, wetlands, etc.). 

Sustainability: The use of resources and the environment by people to meet their present 

needs in a way which will not compromise the ability of future generations to meet their 

needs. 

Unconfined aquifer: An aquifer which is not restricted by any confining layer above it. Its 

upper boundary is the water table, which is free to rise and fall. The water level in a well 

tapping an unconfined aquifer is at atmospheric pressure and does not rise above the level 

of the water table within the aquifer. An unconfined aquifer is often near to the earth's 

surface and not protected by low permeability layers, causing it to be easily recharged as 

well as contaminated. 

Unsaturated zone: An area, usually between the land surface and the water table, where 

the openings or pores in the soil contain both air and water. 

Up gradient:  Direction toward greater hydraulic head than point of origin, or point of 

interest. 

Water level (groundwater): The level at which groundwater rests in an aquifer, borehole or 

point of discharge. 

Water Management Areas: An area established as a management unit in the national water 

resource strategy within which a catchment management agency will conduct the protection, 

use, development, conservation, management and control of water resources 

Water table: The top of an unconfined aquifer where water pressure is equal to atmospheric 

pressure. The water table depth fluctuates with climate conditions on the land surface above 

and is usually gently curved and follows a subdued version of the land surface topography. 

Wetland:  Land which is transitional between terrestrial and aquatic systems where the water 

table is usually at or near the surface, or the land is periodically covered with shallow water, 

and which land in normal circumstances supports or would support vegetation typically 

adapted to life in saturated soil. 
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1 INTRODUCTION 

GCS Water and Environment (Pty) Ltd (GCS) was contracted by Catchway Properties to 

conduct a hydrogeological investigation and risk assessment for the proposed installation of 

conservancy tanks in the Hammarsdale Industrial Park (HIP) on the farm Sterkspruit 2627 near 

the town of Hammarsdale, KwaZulu-Natal. 

 

1.1 Background 

The eThekwini Municipalities Hammarsdale Waste Water Treatment Works (WWTW) are at 

full capacity and the most appropriate method for handling the additional waste on site is 

through the use of conservancy tanks. A conservancy tank is a above ground, water tight 

storage tank that stores sewage on a site until the effluent is removed by an effluent removal 

service on scheduled intervals. The conservancy tanks installed in the HIP will consist of a 

series of platforms with each platform having its own conservancy tank. The study will 

investigate the risks involved with the installation and operational phase of these tanks on 

site.  

 

2 SCOPE OF WORK 

The following scope of work was accepted by the Client: 

• Desktop study; 

• Hydrocensus; 

• Soil augering and infiltration testing;  

• Risk Assessment; 

• Reporting. 
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3 METHODOLOGY 

3.1 Desktop study 

This phase of the work scope focused on collation and review of key information required for 

the hydrogeological assessment. A broader summary of the expected data includes: 

• Public domain registered spatial and non-spatial data, including: 

o National Groundwater Archive (NGA) (Department of Water and Sanitation 

(DWS); 

o 1:250 000 Geological Map Series: 2930 Durban (Council for Geoscience, 1987); 

o 1:500 000 Hydrogeological Map Series: 2928 Durban (Jonck & Meyer, 2000); 

o Groundwater Resource Directed Measures (GRDM) (DWS, 2013); 

o Water Registration Management System (WARMS).  

 
3.2 Hydrocensus Investigation 

The hydrocensus investigation was conducted within a 1 km radius of the site in order to: 

• Obtain up to date hydrogeological data, i.e. groundwater levels for groundwater level 

contouring; 

• Identify groundwater and surface water stakeholders and quantify the groundwater 

and surface water use in the project area; 

• Assess the status and adequacy of the existing boreholes and confirm any information 

gaps in the field. 

 

3.3 Soil Augering and Infiltration Testing 

Auger hole infiltration tests were conducted at several locations in close vicinity to the 

proposed conservancy tanks installation site. The auger holes provided an intrusive method 

of investigating any shallow groundwater levels or perched water tables and allowed for 

infiltration tests to be conducted. The infiltration tests revealed the hydraulic properties of 

the shallow soil layers.  

 

3.4 Analytical Calculations  

Based on the shallow intrusive investigation and a literature study with regards to the 

surrounding area. Analytical calculations could be conducted to investigate the time it would 

take for any seepage plume to reach possible receptors. All assumptions and limitations were 

clearly stated and additional work required to more accurately estimate groundwater flows 

was provided. 
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3.5 Hydrogeological Report and Risk Assessment 

Analytical groundwater risk assessment tools were used in order to determine a risk 

assessment from a hydrogeological perspective:  

• Groundwater contamination risk posed by the conservancy tanks; 

• Impact on surrounding receptors; 

• Groundwater management/mitigation measures; and 

• Areas of shallow groundwater levels; 

• Groundwater – surface water interaction; 

• Any groundwater dependent ecosystem. 

• Any potential impact that contamination will have on the Groundwater receptors and 

surface water receptors. 
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4 SITE DESCRIPTION 

4.1 Locality 

The site is located on Lot A, Portion 4 of the farm Sterk Spruit 2627 near the town of 

Hammarsdale, KwaZulu Natal. The eThekwini Municipality Waste Water Treatment Works 

(WWTW) is located approximately 1.2km north of the site and the Hammarsdale Dam is also 

situated about 800 meters north of the study area. A quarry is located 500 meters to the east 

of the site at the opposite side of the Sterkspruit River.  

 

4.2 Topography 

The topography of the area slopes downward from the central high lying point. The area 

where the conservancy tanks are planning to be installed is situated at an average elevation 

of 580 mamsl. The area surrounding the site slopes downward on the south-western side to 

530 mamsl and on the south-eastern side to 500 mamsl.  

 

4.3 Hydrology 

The surface water features identified from the 1:50 000 topographical map as well as the 

latest Google Earth Imagery have been tabulated below in Table 4-1.  

 

Table 4-1: Hydrological Features within a 5 km Radius of Site   

Hydrological 
Feature 

Distance from 
site 

Direction 

Hammarsdale 
Dam 

800m Located north of the study area, up gradient of the site 

Sterkspruit River 200 -500m 
Drains the area surrounding the site on the western, 

southern and eastern boundaries. 

Umlazi River  4 500m Located to the south of the study area 

 

4.3.1 WARMS Database 

The groundwater users within the 1km radius of site was investigated using the Water 

Registration Management System (WARMS) and the locations of registered users were 

investigated to confirm if any groundwater users are situated within a 1km radius of the site 

or within the sub-catchment (also refer to Figure 6-1). The investigation revealed that there 

are no registered groundwater users within the sub-catchment or within a 1km radius from 

the study area.   
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4.4 Geological and Hydrogeological Setting 

According to the 1:250 000 geological map series 2930 Durban (Council for Geoscience, 1987), 

the site is underlain by mainly by Red-brown coarse-grained arkosic to subarkosic sandstone. 

Quartz arenite, Micaceous sandstone, small pebble conglomerate, Subordinate siltstone and 

mudstone from the Natal Group deposited in the Ordovician-silurian time period.  

The Ordavician-Silurian time period is characterized by shallow marine environments coupled 

with a receding ocean and global cooling. The sedimentary deposits of the Natal Group are 

deposited as the lower part of the Table Mountain Group (Hiller, 1992). 

According to the 1:500 000 hydrogeological map series 2928 Durban, the study area is 

underlain by a fractured type aquifer with an average borehole yield ranging from 0.1 to 

0.5L/s.  

The aquifer vulnerability and classification maps of South Africa classify the underlying 

aquifer as minor aquifer which is a moderately vulnerable aquifer system. According to 

Parsons and Conrad (1998), a minor aquifer system can be defined as fractured or potentially 

fractured rocks which do not have a high permeability, or other formations of variable 

permeability. The aquifer extent may be limited and seldom produce large quantities of 

water.  

 
4.4.1 Groundwater Flow Direction 

The groundwater flow direction will mimic the topography and will be from the central high 

lying elevation down-gradient toward the Sterkspruit River draining the western, southern 

and eastern boundaries of the site.  

 

4.4.2 Water Management Area 

The study area is located within the Pongola-Mtamvuna Water Management Area (WMA).  

 
4.4.3 Quaternary Catchment 

Data from relevant hydrogeological databases including, the Groundwater Resource Directed 

Measures (GRDM) was obtained from the Department of Water and Sanitation. The study area 

falls within quaternary catchment: U60C, as indicated in Table 4-2.  

 
Table 4-2: Summarized Quaternary Catchment Information (GRDM, 2013) 

Quaternary 

Catchment 

Total Area 

(km²) 

Recharge 

mm/a 

Current use 

L/s 

Rainfall 

mm/a 

Groundwater level 

(mbgl) 

U60C 364.5 75.5 4.2 529.8 27.5 
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5 FIELD INVESTIGATION 

The field investigation was conducted from the 27th August 2019. This investigation included 

a hydrocensus, soil augering, and infiltration testing. Photographs of the area investigated 

are attached in Appendix A.  

 

5.1 Hydrocensus 

5.1.1 Hydrocensus  

A hydrocensus was carried out within a 1km radius of the site and no groundwater users could 

be identified within accessible areas of the site. Offices visited to the north of the site all 

informed the GCS personnel that the factories in the area make use of municipal water 

supply. The Hammarsdale Industrial park also relies on municipal water supply and no 

boreholes are located on site. 

The Hammarsdale dam is located approximately 800 meters down-gradient of the study area 

to the north. The dam could be considered a possible sensitive receptor. The eThekwini 

Municipality Wastewater Treatment Services is located approximately 80 meters up-gradient 

from the dam. 

  

5.2 Soil Augering 

Hand Soil auger holes were drilled in and around the proposed site were the conservancy 

tanks are to be installed and infiltration testing was conducted on all the auger holes. Eight 

(8) auger holes in total were drilled as shown in Figure 5-1. No groundwater seepage was 

encountered in any of the auger holes. The auger hole logs are displayed in Figure 5-2 and 

Figure 5-3 as well as summarized in Table 5-1. 

The auger holes were drilled until refusal was encountered. It was found that the soil profile 

was very shallow in and around the site with the deepest auger hole at 1.2mbgl and the 

shallowest hole at 0.25mbgl. Refusal was encountered at depths corelating with red-brown 

medium grained sandy soil with gravel constituents. Suggesting that this profile marks the 

transition zone between the top unconsolidated sediment and the bedrock. Light-Brown fine 

to medium grained silty soil was the soil type most commonly encountered throughout the 

study area on the surface with an average depth of 0.36mbgl and this profile transitions 

gradually to a brown fine-grained sandy soil with some small angular quartz gravel in places.  
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Table 5-1: Auger Hole Details 

AH ID 

Co-ordinates, WGS 84 
Geographic Depth Elevation Soil Type 

South East 

[-] [DD] [DD] [mbgl] [mamsl] [-] 

Located South of Site 

AH1 -29.81584 30.66647 0.4 580 Light Brown silty soil 

AH2 -29.81643 30.66675 0.7 572 Light Brown silty soil 

Located East of site 

AH3 -29.81579 30.66811 1.02 569 Light Brown silty soil 

AH4 -29.81590 30.66845 0.25 565 Light Brown silty soil 

Located North-East of site 

AH5 -29.81363 30.66898 0.5 557 Light Brown silty soil 

Located on the proposed conservancy tanks installation site 

AH6 -29.81538 30.66720 1.2 581 Light Brown silty soil 

AH7 -29.81530 30.66670 1 584 Light Brown silty soil 

AH8 -29.81497 30.66732 0.55 581 Light Brown silty soil 

Note/s: 
• [-]  - not applicable 

• [DD]  - decimal degrees 

• [m]                         -             meters above mean sea level 

• [mamsl]  - metres 

• [mbgl]                    -              meters below ground level 

• Coordinates - Projection: Geographic 
   Datum: WGS84 
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Figure 5-2: Auger Hole Logs for AH1 - AH4 
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Figure 5-3: Auger Hole Logs for AH5 - AH8  
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5.2.1 Infiltration Tests 

Infiltration tests were performed on 8 auger holes to determine properties shallower soil. 

The infiltration test results are presented in Table 5-2. The Bouwer-Rice method was used to 

determine the Hydraulic Conductivity (K) based on the recovery data of the infiltration tests. 

The hydraulic conductivity is defined as the measure of the ease with which water will pass 

through the earth’s material; defined as the rate of flow through a cross-section of one square 

meter under a unit hydraulic gradient at right angles to the direction of flow given in 

meters/day.  

 
Table 5-2: Infiltration Test Results 

Auger 
Hole ID 

Auger Hole 
Depth  

Test Duration Recovery 
Hydraulic 

Conductivity  
Hydraulic 

Conductivity 

[-] [m] [min] [%] [m/sec] [m/d] 

Located South of Installation Site 

AH1 0.4 18 100 9.29E-06 0.803 

AH2 0.7 11 100 1.24E-05 1.076 

Located East of Installation Site 

AH3 1.02 17 100 5.729E-06 0.495 

AH4 0.25 28 100 4.51E-06 0.39 

Located North-East of Installation Site 

AH5 0.5 9 100 2.47E-05 2.138 

Located on the Proposed Conservancy Tanks Installation Site 

AH6 1.2 115 68 3.70E-07 0.032 

AH7 1 77 63 3.9E-07 0.034 

AH8 0.55 35 100 3.45E-06 0.298 

Average: 0.7025 38.75 91.375 5.16E-06 0.447 

Note/s: 
• [-]  - not applicable 

• [m]                         -             meters  

• [min]  - minutes 

• [%]                         -              parentage 

• [m/sec]  - Meters/second 

• [m/d]  - Meters/day 

• []  - value excluded 

• Coordinates - Projection: Geographic Datum: WGS84 

 

Based on the infiltration tests, hydraulic conductivity values were calculated using the FC 

method and ranged from 3.7x10-7 to 1.24x10-5 m/sec (0.032 to 1.076 m/day). This average 

value was calculated excluding the value obtained from AH5. The K-value for auger hole AH5 

does not correlate with the other 7 K-values obtained and would not be representative of on-

site conditions.  
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The values represent Till, when compared to a universally accepted hydraulic conductivities 

for various unconsolidated sedimentary materials (Domenico & Schwartz, 1990). 

Unconsolidated sedimentary material such as tiff is usually made up out of mixtures of sand, 

gravel and boulders. This material is mostly derived from subglacial erosion. The material 

seen in the auger holes were mostly fine-grained sand and silt with angular gravel ranging in 

size from 1 – 3mm in diameter.  

The average K-value derived for the site is given as 5.16x10-6 m/sec and can be considered 

the representative value for sedimentary deposits underlying the study area. 
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6 RISK ASSESSMENT 

6.1 Proposed Design of Conservancy Tanks 

A conservancy tank is a storage facility allowing for the temporary storing of effluent that 

requires routine emptying at scheduled intervals. According to the design report by Saroop 

(Also find attached report in Appendix B). The conservancy tanks are proposed to be installed 

above ground and fully enclosed in precast concrete, plastic, or a reinforced tank. In the 

event that the pickup interval of once a week is missed or delayed, the volume provided by 

the conservancy tanks will be sufficient to provide additional storage for up to 3.6 weeks for 

30 people (Calculations can be seen in report attached in Appendix B, Section 6). In the event 

of a possible overflow, each conservancy tank will be constructed with a sloped concrete 

apron in order to control the overflow.   

 

6.2 Surface Water Runoff Risk Assessment 

In the event that seepage does occur from the conservancy tanks the the waste water will 

possibly contain Bacterial viruses such as Salmonella, Shigella, Vibrio, Campylobacter and 

pathogen strains such as E.coli (Francy et al, 2011). The seepage would most likely impact 

the Sterkspruit River in the form of surface runoff. The river would be considered the first 

responder to any seepage/surface runoff. Any surface water runoff from within the sub-

catchment (refer to delineated sub-catchment in Figure 6-1 would report to the Sterkspruit 

River, draining the area. The conservancy tanks would be installed at an elevation of roughly 

586mamsl (up-gradient) with the river situated at an elevation of 500 mamsl (down-gradient) 

to the east as shown in Figure 6-2. However, the runoff should be sufficiently contained by 

the design of the concrete aprons.  

 

6.3 Groundwater Contamination Risk Assessment  

The study was limited in terms of finding groundwater levels in the area. The hand augering 

also revealed that there is no shallow groundwater level and that the Static Water Level is 

situated deeper than 1.2mbgl. Because of this limitation, the GRDM (2013) data (Table 4-2) 

was used in order to obtain a rough estimate of the static groundwater level in the area, 

given at 27.5mbgl.  
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In the first scenario (Scenario 1) the groundwater level is assumed to correlate with 

topography. The total distance the seepage would have to travel in order to contaminate any 

groundwater in the area, would therefore be the distance from the surface to the SWL at 

27.5mbgl. The K-value derived from the infiltration tests can then be used to estimate the 

time it would take for this seepage to travel through the subsurface in order to reach the 

groundwater level. The second scenario (Scenario 2) the groundwater level would be assumed 

to be level with the river water level at a depth of 86mbgl. The third scenario (Scenario 3) 

the groundwater gradient is assumed to be toward the river given the pathway as shown by 

the white line in Figure 6-2. The fourth Scenario (Scenario 4) also assumes a groundwater 

gradient toward the river and follows the shortest path toward the river (a distance of 350 

meters). The results for all four scenarios can be seen summurised in Table 6-1. 

 

6.3.1 Analytical Model Calculations 

Given the K-value with the hydraulic gradient (i) assumed and traveling through a given unit 

of the sub-surface and n is the porosity value given in percentage (%) as a constant value 

derived from Morris and Johnson (1967) as 0.48 for unconsolidated silt.  

From the equation:  

 

 

v = Ki/n     Equation (1) 

 

 

The velocity is calculated as summurised by Table 6-1 given the assumption that the sub-

surface is homogeneous.  
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Table 6-1: Groundwater Seepage travel time towards possible receptors 

Scenario  

Groundwater 
Gradient 

 (i) 

Calculated 
Velocity 
(m/day) 

Travel 
Distance (m) 

Travel Time 
(days) 

Possible Receptor 

[-] [ i ] [m/d] [m] [d] [-] 

1 

1 0.931 

27.5 30 
Static Groundwater level 

derived from GRDM (2013) 

2 80 92 
Static Groundwater level 

assumed to be at static river 
water level 

3 0.172 0.160 500 3 123 

Groundwater flow path with 
groundwater gradient 

towards the river as shown 
in Figure 6-2 

4 0.146 0.136 350 2 580 
Shortest possible pathway to 

river  
• [-]  - not applicable 

• [m]                         -             meter/s  

• [%]                         -              parentage 

• [d]  - day/s 

• Coordinates - Projection: Geographic Datum: WGS84 

 

The analytical calculations assumed that the sub-surface is homogenous and that the average 

K-value derived from the infiltration test results is representative of all the sub-surface 

geology governing the flow of groundwater. The calculations revealed that in the event of a 

possible spillage event, the seepage would have to travel for a period of at least 2 580 days 

given the seepage has already reached the groundwater level (refer to Table 6-1).  

No major fault lines contact zones are present on the geology map (refer to Figure 4-2) that 

might serve as preferential pathways for groundwater flow, in essence speeding up the flow 

of groundwater and possible pollutants in the groundwater. This limits the risk posed by a 

possible spillage event.  
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Figure 6-2: Conceptual Cross-Section of the Study Area
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7 IMPACT ASSESSMENT 

The following methodology was used to rank potential impacts. Clearly defined and ranking 

scales were used to assess the impacts associated with the proposed activities.  

Each impact identified was rated according the expected magnitude, duration, scale and 

probability of the impact (Table 7-8). Each impact identified will be assessed in terms of 

scale (spatial scale), magnitude (severity) and duration (temporal scale). Consequence is 

then determined as follows:  

 

Consequence = Severity + Spatial Scale + Duration  

 

The Risk of the activity is then calculated based on frequency of the activity and impact, how 

easily it can be detected and whether the activity is governed by legislation. Thus:  

 

Likelihood = Frequency of activity + frequency of impact + legal issues + detection  

 

 The risk is then based on the consequence and likelihood.  

 

Risk = Consequence x likelihood  

 

In order to assess each of these factors for each impact, the ranking scales in Table 7-1 to 

Table 7-8 were used.  

Table 7-1: Severity 

Insignificant / non-harmful 1 

Small / potentially harmful 2 

Significant / slightly harmful 3 

Great / harmful 4 

Disastrous / extremely harmful / within a regulated sensitive area 5 

 
Table 7-2: Spatial Scale - How big is the area that the aspect is impacting on? 

Area specific (at impact site) 1 

Whole site (entire surface of site) 2 

Local (within 5km) 3 

Regional / neighbouring areas (5km to 50km) 4 

National 5 
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Table 7-3: Duration 

One day to one month (immediate) 1 

One month to one year (Short term) 2 

One year to 10 years (medium term) 3 

Life of the activity (long term) 4 

Beyond life of the activity  5 

 

Table 7-4: Frequency of the activity - How often do you do the specific activity? 

Annual or less 1 

Bi-annually  2 

Monthly 3 

Weekly 4 

Daily 5 

 
 
Table 7-5: Frequency of the incident/impact - How often does the activity impact the 
environment? 

Almost never / almost impossible / >20% 1 

Very seldom / highly unlikely / >40% 2 

Infrequent / unlikely / seldom / >60% 3 

Often / regularly / likely / possible / >80% 4 

Daily / highly likely / definitively / >100% 5 

 

Table 7-6: Legal issues - How is the activity governed by legislation?  

No legislation 1 

Fully governed by legislation 5 

 

Table 7-7: Detection - How quickly/easily can the impacts/risks of the activity be detected 
on the environment, people and property? 

Immediately 1 

Without much effort 2 

Need some effort 3 

Remote and difficult to observe 4 

Covered 5 

 

Environmental effects were rated as either high, moderate or low significance on the basis 

provided in Table 7-8. 
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Table 7-8: Impact Ratings 

Rating  Class 

1-55 (L) Low Risk  

56 – 169 (M) Moderate Risk  

170 - 600 (H) High Risk  

 

7.1 Impact Assessment 

7.1.1 Construction Phase 

Nature of impact: Groundwater contamination during fuel spillages from heavy machinery 

and vehicle movement  

Mitigation Measures: The mitigation measures would include containment for all fuel stored 

on site and implementing a groundwater monitoring programme. This would allow for the 

early detection of water quality deterioration associated with the site. Accurate oil records 

must be kept (purchased, disposal and recycled). Ensure that clean-up protocols are in place 

and adhered to. 

Significance: The impact will have a low negative significance. 

7.1.2 Operational Phase 

Nature of impact: Groundwater contamination due to spillages or overflow from the 

conservancy tanks.   

Mitigation Measures: The mitigation measures would include surface water runoff drains and 

maintenance of equipment and aprons surrounding the tanks are maintained and kept in good 

working condition. 

Significance: The impact will have low negative significance.  

Nature of impact: Groundwater contamination due to leakages/spillages.  

7.1.3 Closure and Decommissioning Phase   

Nature of impact: Groundwater contamination due to leakages/spillages  

Mitigation Measures: The mitigation measures would include surface water runoff drains and 

maintenance of equipment and aprons surrounding the tanks are maintained and kept in good 

working condition.  

Significance: The impact will have a low negative significance.  

Based on the impact assessment determined from a hydrogeological perspective it can be 

concluded that all impacts identified have a low negative significance, given good on-site 

management of infrastructure the risk to the surrounding environment and possible receptors 

is considered low.  
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Table 7-9: Impact Assessment Results 

Impact description Significance before 
mitigation 

Significance after 
mitigation 

Mitigation measures 
Responsible 

Person No. Phases Activity Aspect Impact 

1 Construction 
Hydrocarbo

n spills  

Heavy 
Machinery 
and vehicle 
movement 

Groundwater 
contamination 

and surface 
seepage 
runoff 

L L 

Containment for all fuel  
stored on site;  
Implementation of a  
groundwater monitoring  
programme.  
Accurate oil records must  
be kept (purchased,  
disposal, and recycled).  
Ensure that clean-up  
protocols are in place and  
adhered to. 

Site 
Manager 

2 Operation 
Waste site 
operation 

Spillages or 
leakages 

from routine 
removal or 
overflow 

L L 

Ensure adequate lining and  
drainage systems are  
installed;  
Ensure surface water runoff  
is contained and treated  
before disposal. 
Ensure aprons are kept in tact 
and in good working condition 

Site 
Manager 

3 Operation 
Waste site 
operation 

Chemical 
spillages or 

leakages 
from 

operations 

L L 

Ensure adequate lining and  
drainage systems are  
installed;  
Ensure surface water runoff  
is contained and treated  
before disposal.  

Site 
Manager 
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8 CONCLUSIONS AND RECOMMENDATIONS 

Based on the hydrogeological investigation and risk assessment conducted, the following 

conclusions were made: 

General 

• The site is located on the farm Sterk Spruit 2627 on Portion 4, Lot A near the town 

of Hammarsdale, KwaZulu Natal;  

• The eThekwini Municipality Waste Water Treatment Works (WWTW) is located 

approximately 1.2km from site and according to a letter report by EnviroSwift (2019), 

the WWTW is at full capacity and an alternative means of disposing sewage is needed 

on site. 

 

Risks Involved: 

• Conservancy tanks will store the effluent on site in above ground tanks until the 

sewage is removed on a prescribed schedule; 

• The risks involved with the storage of the effluent in these tanks are overflow due to 

inability to handle the volumes of effluent and leakages that would cause the effluent 

to contaminate the surrounding environment from surface water runoff and 

groundwater ingress. 

 

Field Investigation 

• The hand augering and infiltration tests revealed that there is no shallow 

groundwater or perched water table up to a depth of 1.2mbgl; 

• A hydraulic conductivity (average K-value) of 0. m/d was found for the soil in and 

around the site where the conservancy tanks are to be installed; 

•  The top soil profile ranged from a depth of 0.25mbgl to 1.2mbgl and consisted of a 

light brown fine-grained silty soil with low clay percentage (10-15% clay) with brown 

fine-grained sandy soil underneath this profile; and  

• This layer transitioned to a more competent Red-brown medium grained sandy soil 

that is situated on the bedrock. 

 

Risk Assessment 

• A hydrocensus revealed that the industrial park uses municipal water supply and that 

the surrounding water users also rely on municipal water rather than groundwater; 

• No registered water users could be identified within a 1km radius of site or within 

the sub-catchment draining the site, according to the Water Registration 

Management System (WARMS) database;  
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• The first receptor for any possible seepage will be the Sterkspruit River draining the 

western, southern and eastern boundary of the study area, the waste water will 

possibly contain Bacterial viruses such as Salmonella, Shigella, Vibrio, Campylobacter 

and pathogen strains such as E.coli; 

• The analytical calculations revealed that any seepage from conservancy tanks would 

take approximately 2 580 days to reach the Sterkspruit River through groundwater 

migration; 

• In the event of a spillage from the conservancy tank, it is more likely that the 

contaminants will travel via surface water runoff from the high elevation of the 

conservancy tanks installation site of (586 mamsl) to the down-gradient river situated 

at 500 mamsl; 

• The surface water runoff risk is mitigated through the allowing for enough capacity 

for up to 3.6 weeks for 30 people, even though the scheduled pick interval is on a 

weekly basis; 

• Furthermore, the conservancy tanks would have a sloping concrete apron to control 

possible overflow;  

• Given proper management during the construction and operational phase of the 

project, the risk to the receiving environment was calculated to have a low negative 

significant impact. 

 

Recommendations 

• The infrastructure should at all times be properly maintained to ensure that in the 

unlikely event of a spill, the contaminants are contained and properly disposed of. 

• All mitigation measures referenced in table Table 7-8 should be adhered to.  

  



 Catchway Properties Hammarsdale Geohydrological Study 
  and Risk Assessment 
 

19-0853 27 September 2019  Page 26 

 

9 REFERENCES 

Baran E. (2000). 2726 Kroonstad Brochure for 1:500 000 hydrogeological Map 

Barnard, H. C. and Jonck, E. (2000). 2928 Durban 1:500 000 Hydrogeological map series of 

the Republic of South Africa. 

Department of Water and Sanitation (DWS) (2012). Aquifer Classification Map of South Africa.  

Department of Water and Sanitation (DWS) (2013). Aquifer Vulnerability Map of South Africa. 

Department of Water and Sanitation (DWS) (2013). Groundwater Resource Directed Measures 

(GRDM). Version 2.3.2.0. 

Domenico, P.A. and F.W. Schwartz. (1990). Physical and Chemical Hydrogeology, John Wiley 

& Sons, New York, 824 p. 

Enviroswift Letter Report. July 2019. DWS RISK ASSESSMENT MATRIX APPLIED TO THE 

PROPOSED DEVELOPMENT OF THE HAMMARSDALE INDUSTRIAL ESTATE ON PORTION 4 OF THE 

FARM LOT A, STERK SPRUIT NO. 2627 KWAZULU NATAL. 

Francy, D.S., Stelzer, E.A., Bushon, R.N., Brady, A.M.G., Mailot, B.E., Spencer, S.K., 

Borchardt, M.A., Elber, A.G., Riddell, K.R., and Gellner, T.M. (2011). Quantifying viruses and 

bacteria in wastewater—Results, interpretation methods, and quality control: U.S. Geological 

Survey Scientific Investigations Report 2011–5150, 44 p. 

Google Earth (2019). http://earth.google.com/. Google 

Hiller, N. The Ordivian System in South Africa: A Review.  

Parsons, R. and Conrad, J. (1998). Explanatory notes of the aquifer classification map of 

South Africa. Water Research Commission: Department of Water Affairs and Forestry. WRC 

Report No. KV 116/98. ISBN 1 8845 4568. 

Shian Saroop. HAMMARSDALE INDUSTRIAL -LOTA, STERK SPRUIT NO. 2627- ALTENATIVE SEWER 

DISPOSAL MEASURES. 

 

  



 Catchway Properties Hammarsdale Geohydrological Study 
  and Risk Assessment 
 

19-0853 27 September 2019  Page 27 

 

APPENDIX A – PHOTOGRAPHIC LOG 

 

 
PHOTOGRAPHIC LOG 

Client Name:  
Catchway Properties 

Date: 
September 2019 

Site Location:  
Hammarsdale Industiral Park 

Project Number:  
19-0853 

 
 
 

Photo No. 1 

Description:  Photo showing the area AH3 and AH4 was drilled, on the east side of the study area 

 
 
 

Photo No. 2 

Description: View of the eastern boundary of the study area 
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Photo No. 3 

Description: Area where conservancy tanks are proposed to be installed, where AH7 was drilled in, 
facing to the south 

 
 

Photo No. 4 

Description: Area were AH8 was drilled, facing to the north 
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Photo No. 5 

Description: Facing north showing the Hammarsdale dam with the WWTW visible in the 
background 

 
 

Photo No. 6 

Description: Photo showing the ETHEKWINI MUNICIPALITY WASTEWATER SERVICES 
HAMMARSDALE DEPOT 
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Photo No. 7 

Description: Auger Hole – AH1, showing the soil profile 

 

Photo No. 8 

Description: Auger Hole - AH2, showing the soil profile 
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Photo No. 9 

Description: Auger Hole – AH3, showing the soil profile 

 

Photo No. 10 

Description: Auger Hole -AH4, showing the soil profile 
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Photo No. 11 

Description: Auger Hole - AH5, showing the soil profile 

 

Photo No. 12 

Description: Auger Hole - AH6, showing the soil profile 
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Photo No. 13 

Description: Auger Hole – AH7, showing the soil profile 

 

Photo No. 14 

Description: Auger Hole – AH8, showing the soil profile 
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APPENDIX B – REPORT – HAMMARSDALE INDUSTRIAL -LOT A, STERK SPRUIT NO. 
2627 – ALTERNATIVE SEWER DISPOSAL MEASURES (AUTHOR: SHIAN SAROOP) 
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