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Project GA0656.3/2019 

13th September 2019 

 

GEOTECHNICAL REPORT 

MTUNZINI SEWER UPGRADE – PUMP STATION SITES 

MTUNZINI TOWN 

1 INTRODUCTION 

The following report describes the findings of a geotechnical investigation carried out by 

Ground Africa Consulting Geotechnical Engineers for 6x new sewerage pump stations which 

are to be constructed within the town of Mtunzini as part of the planned sanitation project for 

the identified area. The geotechnical fieldwork was carried out from the 4th July to 11th July 

2019. The geotechnical investigation was undertaken at the request of Mr Jaco Janse van 

Rensburg of ECA Consulting. This report forms a set of 3x reports for the overall Mtunzini 

Sewer Upgrade. The full suite of reports for this project are listed below: 

 

1. GA0656.1 Mtunzini Waste Water Treatment Works - Geotechnical Report 

2. GA0656.2 Mtunzini Sewer Rising Mains - Geotechncial Report 

3. GA0656.3 Mtunzini Sewer Pump Station Sites - Geotechnical Report 

Recommendations with respect to appropriate foundation types, embedment depths and 

allowable bearing capacity for the 6x pump stations have been provided herein. Further to 

this, commentary with respect to necessary ground improvement, anticipated earthworks 

and groundwater conditions, has been included. The 6x pump station sites identified for the 

investigation with associated GPS Co-ordinates are listed in the table below.  

Number Reference Description GPS Co-ordinates 

1 PS 1 New Waste Transfer Station 28°57'32.9"S 31°45'35.5"E 

2 PS 2 New Sewer Pump Station 28°57'32.0"S 31°44'25.9"E 

3 PS 3.1 New Sewer Pump Station 28°57'49.9"S 31°45'13.1"E 

4 PS 3.2 New Sewer Pump Station 28°58'01.3"S 31°44'43.5"E 

5 PS 4.1 New Sewer Pump Station 28°57'22.2"S 31°46'20.3"E 

6 PS 4.2 New Sewer Pump Station 28°58'01.2"S 31°45'06.6"E 

An aerial image showing the relative positions and locations of the pump station sites is 

shown over-page: 
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Overview of Pump Station Sites 
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2 FIELDWORK METHODS 

The geotechnical fieldwork for the 6x pump station sites comprised the following: 

 Site walkover and geotechnical appraisal of each pump station site by an engineering 

geologist and geotechnical engineer. 

 Manual excavation of two (2x) trial holes at each of the 6x proposed pump station 

sites. Trial holes were excavated within the approximate footprint area of each 

planned new pump station. Trial holes were repositioned to less environmentally 

sensitive areas where possible and also carried out in alternative positions for the 

new pump rooms. 

 Hand augers were undertaken at the base of trial hole to extend the depth of 

information to depths of between 2.0m and 4.2m below PGL. 

 The ground profile exposed in the sidewalls of each trial hole was profiled and 

recorded. Groundwater levels were also measured relative to present surface level. 

 Two (2x) Dynamic penetrometer light (DPL) tests were carried out at each pump 

station site to depths of between 4.1m and 6.0m below PGL to obtain an indication of 

the variation in consistency of the underlying ground horizons. 

Trial hole depths were determined by tape measurement from present ground level. All the 

trial holes were profiled according to the method of Jennings, Brink and Williams as per the 

paper “Revised guide to soil profiling for civil engineering purposes in Southern Africa” as 

published in the Transactions of the South African Institution of Civil Engineers.  

In the dynamic penetrometer light test (DPL), a specific angle ended cone fixed to the end of 

a steel rod is driven into the ground using a standard weighted hammer that drops by a 

constant height. The distance measured at each blow as the rod moves into the ground is 

recorded, and these values are correlated to known values for well understood soils. This 

information is then used to assess the density/consistency of the soils and obtain an 

indication of likely bearing capacities with the aid of numerical calculation. DPL field results 

are included in Appendix C. 
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3 GEOLOGY 

Geological mapping of the area indicates the majority of the site area is underlain by recently 

deposited aeolian sands and sands of the Berea Formation. The recently deposited 

quaternary aged sands form a thin plume over the Berea Formation sands. The Berea 

Formation comprises fine to medium grained sands with subordinate clay and silt fractions. 

The sands of the Berea Formation have a distinctive red colour while the overlying sands are 

relatively lighter. 

The Berea Formation, in some places, has been found to be moderately expansive where 

the clay content is high. In addition, recently deposited aeolian sands overlying or occurring 

toward the upper layers of the Berea Formation are found to be loose to very loose and have 

the propensity to undergo considerable settlement upon the application of external loading 

such as exerted by foundations. 

Further to this, geological mapping shows that the western limit of the townlands are 

underlain by sedimentary rock of the Vryheid Formation, Ecca Group, Karoo Supergroup. 

The Vryheid Formation in the identified area comprises mostly shale, fine to medium grained 

sandstone and siltstone. The sedimentary rock horizons have been found to be overlain by 

thick, fine grained residual soils which have the propensity to be active. 

Estuarine and alluvial deposits are concentrated in the lower lying eastern areas of the 

townlands. The materials comprise fine to medium grained sands through to clay silts with 

high organic contents. Shallow groundwater and surface water as a result of over-saturation 

is common in the identified area. 

Although not indicated as being present, some small dolerite sills and associated feeder 

dykes can be expected in the surrounding area. This has been confirmed during previous 

geotechnical investigations undertaken in close proximity to the identified site. 
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4 GEOTECHNICAL FINDINGS FOR INDIVIDUAL PUMP STATION SITES 

4.1 Pump Station 1 (Waste Transfer Site) 

Pump Station Details 

Site Reference Description GPS Co-ordinate 

PS 1 New Waste Transfer Station 28°57'32.9"S 31°45'35.5"E 

The proposed site for the waste transfer station (PS1) is situated directly north of the existing 

waste water treatment works (WWTW) situated along the railway line on the eastern side of 

Mtunzini. Access to the site is possible by means of good condition gravel surfaced roads. 

The southern and central sections of the earmarked site are densely vegetated. The 

northern and eastern portions of the site comprise indigenous forest. Manoeuvrability about 

the site is only possible by foot. The southern boundary of the site is marked by a wire mesh 

fence which surrounds the existing WWTW. 

The site is situated in a topographical low point from the town. Ponding water was noted to 

be present approximately 50m north of the site. Evidence of leaking and overflow from the 

present WWTW which discharges over the earmarked position of PS1 was noted. 

An aerial image, depicting the positions of trial holes and DPL tests conducted on site is 

included over-page as well as photographs taken at the time of the geotechnical 

investigation. 
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Pump Station 1 Site Overview 
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Pump Station 1 Site Photographs 

 

 

 
Picture 1: Looking west along the southern boundary of the proposed waste 
transfer site. Note the fence of the existing WWTW.  

Picture 2: Looking north across the proposed PS1 site showing the dense vegetation 
which is present. 
 

 

 

 
Picture 3: Overlooking the indigenous forest present along the northern portion of 
the site. 

 Picture 4: The site is situated adjacent to the existing waste water treatment works. 
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Fieldwork Results (Pump Station 1) 

Excavated trial holes intersected thick horizons of fine to medium grained aeolian sands. A 

thin alluvial layer overlies these sands at surface to depths of between 0.2m and 0.3m below 

PGL. The alluvium is dark brownish grey in colour and comprises a fine to medium grained, 

slightly clayey silty sand with roots and organic material. Aeolian sands intersected from 

0.7m within the trial holes are light grey to grey beige in colour and comprise fine to medium 

grained sands with a very slight clay content being noted with increasing depth. 

Groundwater seepage was encountered at depths of between 1.0m and 1.2m below PGL 

and caused the collapse of the trial hole sidewalls. 

DPL testing undertaken alongside the trial holes shows that loose conditions are present to 

depths of between 0.2m and 0.4m below PGL with penetration rates of between 30mm/blow 

and 100mm/blow being recorded. Continued testing within the alluvium and aeolian horizons 

shows that medium dense conditions are present to a depth of approximately 3.0m below 

PGL, with penetration rates of between 20mm/blow and 8mm/blow being recorded. Testing 

within the deep aeolian sands to a depth of 6.0m below PGL shows the material is generally 

of a dense consistency with penetration rates of between 8mm/blow and 3mm/blow being 

recorded. No refusal of the DPL apparatus was encountered. 

A summary table of depths to intersected ground horizons as well as general commentary 

for each trial hole has been provided below: 

Trial 
Hole 

Depth to 
Alluvium 

Depth to 
Underlying 

Aeolian Sands 
Groundwater 

Total 
Depth 

General Commentary 

TH (P1) 0.2m 0.7m 1.2m 2.0m 
Easy manual excavation – Trial 
hole sidewall collapse shortly after 
groundwater intersection 

TH (P2) 0.3m 0.7m 1.0m 2.0m 
Easy manual excavation – Trial 
hole sidewall collapse shortly after 
groundwater intersection 

Individual soil profile and DPL test result sheets are included in Appendix B and 

Appendix C respectively. 
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4.2 Pump Station 2 

Pump Station Details 

Site Reference Description GPS Co-ordinate 

PS 2 New Sewer Pump Station 28°57'32.0"S 31°44'25.9"E 

The proposed site for Pump Station 2 is situated along the western outskirts of Mtunzini 

Town. Access to the site is possible by means of a good condition road which services 

Tronox and the surrounding sugar cane farm. 

The initial site location was positioned within the indigenous forest area. This location is 

overgrown with large trees and shrubs. A generally more suitable position, approximately 

15m south was identified and investigated.  

The investigated area is generally open and comprises old agricultural land. The ground 

profile at the identified location has some undulations from previous farming activity and 

slopes gently in an easterly direction. A small stream is present to the east of the initial and 

alternative sites. 

A drawing showing the positions of trial holes and DPL tests conducted on site is included 

over-page as well as photographs taken at the time of the geotechnical investigation. 
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Pump Station 2 Site Overview 
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Pump Station 2 Site Photographs 

 

 

 

 

Picture 5: Looking south east across the alternative site from the gravel access 
road.  

Picture 6: Looking east along a dirt track which forms the northern boundary of the 
site. 

 

 

 
Picture 7: Overlooking the initial position of the proposed pump station which 
comprises indigenous forest.  

Picture 8:  Overlooking the lower lying eastern portion of the site in the vicinity of 
the stream course. 
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Fieldwork Results (Pump Station 2) 

Trial hole excavations intersected alluvial soils to depths of between 1.6m and 1.9m below 

PGL. The alluvium is black to mottled orange and dark grey in colour and comprises clayey 

silty sand with silty clay seams. Hand augering at the base of trial holes allowed for the 

intersection of fine grained residual soils. The residual grades from a silty clay to a sandy 

clayey silt with increasing depth and is mottled reddish orange and grey to khaki orange in 

colour. The residual soils are initially slightly moist, becoming moist with depth. Groundwater 

was intersected at depths of between 1.3m and 3.4m below PGL with perched conditions 

being present within TH (P4). Hand auger refusal was encountered at depths of between 

4.2m and 4.4m below PGL. Auger head cuttings returned from the identified depth were 

found to comprise shale rock fragments. 

DPL tests results indicate the alluvial soils are generally of a loose/soft consistency with 

penetration rates of between 30mm/blow and 100mm/blow being obtained. Continued 

testing within the residual soils shows that variable soft to firm conditions can be expected to 

a depth of approximately 2.3m below PGL with penetration rates of between 30mm/blow and 

50mm/blow being obtained. Firm/medium dense conditions were found to prevail thereafter 

with penetration rates decreasing to between 20mm/blow and 8mm/blow to a depth of 3.5m 

below PGL. A further decrease in the penetration rate to between 8mm/blow and 3mm/blow 

was noted thereafter indicating the presence of dense conditions within the deep residual 

soils. Refusal of the DPL apparatus was encountered at depths of between 4.1m and 4.4m 

owing to the intersection of a very dense substrate which is deemed to be shale rock. 

A summary table of depths to intersected ground horizons as well as general commentary 

for each trial hole has been provided below: 

Trial 
Hole 

Depth to 
Residual 

Depth to Rock 
Total 
Depth 

Groundwater General Commentary 

TH (P3) 1.9m 
4.2m (Inferred – 

Shale) 
4.2m 3.4m 

Refusal of hand auger at 4.2m. 
Slow manual excavation through 
clay rich materials. 

TH (P4) 1.6m 
4.4m (Inferred – 

Shale) 
4.4m 1.3m 

Refusal of hand auger at 4.4m. 
Slow manual excavation through 
clay rich materials. 

Individual soil profile and DPL test result sheets are included in Appendix B and 

Appendix C respectively. 
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4.3 Pump Station 3.1 

Pump Station Details 

Site Reference Description GPS Co-ordinate 

PS 3.1 New Sewer Pump Station 28°57'49.9"S 31°45'13.1"E 

The earmarked site for Pump Station 3.1 is situated within Mtunzini Town and is accessible 

along Cycad Road. The site is in an undeveloped state and is generally overgrown. 

The initially planned site position falls within an area covered by dense indigenous forest. An 

alternative, less environmentally sensitive area has been identified approximately 10m 

upslope of this position. The alternative site comprises mostly long grass with an abundance 

of invasive lantana plants. 

Vehicle access about the site is not possible owing to the presence of dense vegetation and 

sloping ground profile. 

An existing stormwater outlet, which discharges water over the general site area, is present. 

A piped potable water supply line and municipal electrical connection are available in the 

surrounding area. 

A drawing showing the positions of trial holes and DPL tests conducted on site is included 

over-page as well as photographs taken at the time of the geotechnical investigation. 
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Pump Station 3.1 Site Overview 
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Pump Station 3.1 Site Photographs 

 

 

 
Picture 9:.Looking approximately north across the alternative site for Pump Station 
3.1.  

Picture 10: The alternative site is densely vegetated with lantana, shrubs and small 
trees. 

 

 

 
Picture 11: Looking east towards Cycad Road in the vicinity of a trial hole excavated 
on site.  

Picture 12: Looking east from Cycad Road across the alternative pump station site. 
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Fieldwork Results (Pump Station 3.1) 

Trial hole excavation indicates the site is underlain by thick horizons of aeolian sands. 

Layers of fine to medium grained sand to slightly clayey sands were initially intersected to 

depths of between 2.0m and 2.1m below PGL. The sands are light beige to pale reddish 

orange in colour. Continued excavation, using hand augers, allowed for the intersection of 

fine to medium grained, clayey sands of the Berea Formation at depth. These clayey sands 

encountered are reddish orange in colour and were found to be moist to wet. Sidewall 

collapse of the trial holes occurred during excavation owing to the loose consistency of the 

materials as well as the high moisture content.  

Groundwater seepage was encountered at depths of between 1.8m and 2.2m below PGL 

within TH (P5) and TH (P6) respectively. Excavation continued to a depth of 4.0m below 

PGL with no refusal being encountered. 

DPL testing undertaken alongside the trial holes excavated on site shows that the near 

surface aeolian sands are generally of a medium dense consistency with penetration rates of 

between 25mm/blow and 12mm/blow being obtained to depths of between 1.5m and 1.9m 

below PGL. Continued testing within the sand rich aeolian and clayey sands of the Berea 

Formation indicates these layers are of a loose consistency to depths of between 1.9m and 

3.3m below PGL with penetration rates ranging between 30mm/blow to 100mm/blow. 

Testing beyond 3.3m within the Berea Formation shows the clayey sands are generally of a 

medium dense consistency to a depth of 6.0m below PGL with penetration rates of 

12mm/blow and 7mm/blow being recorded. Some dense zones were noted to be present 

during testing within the Berea Formation with penetration rates decreasing to as little low as 

2mm/blow in places. No refusal of the DPL apparatus was encountered. 

A summary table of depths to intersected ground horizons as well as general commentary 

for each trial hole has been provided below: 

Trial 
Hole 

Depth to Berea 
Formation 

Groundwater Total Depth General Commentary 

TH (P5) 2.1m 1.8m 4.0m 
Easy manual excavation – Collapse 
of excavation sidewalls must be 
anticipated.  

TH (P6) 2.0m 2.2m 4.0m 
Easy manual excavation – Collapse 
of excavation sidewalls must be 
anticipated. 

Individual soil profile and DPL test result sheets are included in Appendix B and 

Appendix C respectively.  



 Page 17 of 32 

 
Mtunzini Sewer Upgrade – Pump Station Sites  Project GA0656.3/2019 
Geotechnical Report  September 2019 

4.4 Pump Station 3.2 

Pump Station Details 

Site Reference Description GPS Co-ordinate 

PS 3.2 New Sewer Pump Station 28°58'01.3"S 31°44'43.5"E 

The identified site for Pump Station 3.2 falls within the Tronox mining concession situated 

along the southern boundary of Mtunzini Town. Direct access to the site is not possible 

owing to the presence of razor wire fencing. 

The identified site is generally level and falls gently towards the south east. The site area is 

vegetated with long grass, small shrubs and some trees. Some recent vegetation clearance 

had been undertaken prior to the investigation. 

Existing residential properties are present along the higher western boundary line of the site. 

On site observations show that excess stormwater from the adjacent residential properties is 

channelled into the identified area and that soak-aways have also been constructed. 

A piped potable water supply line and municipal electrical connection are available in the 

surrounding area. 

A drawing showing the positions of trial holes and DPL tests conducted on site is included 

over-page as well as photographs taken at the time of the geotechnical investigation.  
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Pump Station 3.2 Site Overview 
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Pump Station 3.2 Site Photographs 

 

 

 

 
Picture 13: Overlooking the pump station 3.2 site in an easterly direction. 

 
Picture 14: A razor wire fence is present along the southern boundary of the site. 

 

 

 

Picture 15: A razor wire fence is present along the western boundary of the site. 
 

Picture 16: Stormwater overflow pipes and soak-aways from the neighbouring 
properties are present to the north of the identified site. 
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Fieldwork Results (Pump Station 3.2) 

Trial hole excavations over the site for the proposed Pump Station 3.2 site resulted in the 

intersection of thick horizons of aeolian sands of the Berea Formation. The material was 

initially found to comprise a brown to reddish brown, slightly clayey silt to depths of between 

0.3m and 1.3m below PGL with more characteristic, reddish orange, clayey sands being 

intersected with increasing depth. A slight pinhole structure was noted to be present within 

the near surface sand rich horizon. Manual excavation through the Berea Formation sands 

was found to be easy. Hand augers were undertaken at the base of trial holes to depths of 

between 3.5m and 3.7m below PGL. No refusal was encountered. Groundwater seepage 

was noted to be present at depths of between 1.3m and 1.5m below PGL. 

DPL testing alongside the trial holes shows the near surface sands are generally of a loose 

consistency to depths of between 0.4m and 1.3m below PGL. Penetration rates for the 

prescribed interval range from 30mm/blow through to 100mm/blow. Continued testing within 

the Berea Formation shows the clayey sand material is of a medium dense to dense 

consistency to a depth of 6.0m below PGL with penetration rates of between 12mm/blow 

and 4mm/blow being obtained. No refusal of the DPL apparatus was encountered during 

testing. 

A summary table of depths to intersected ground horizons as well as general commentary 

for each trial hole has been provided below: 

Trial 
Hole 

Depth to Berea 
Formation 

Groundwater Total Depth General Commentary 

TH (P7) 1.3m 1.3m 3.5m 
Easy manual excavation – Trial hole 
sidewalls were stable in a 
freestanding state 

TH (P8) 0.3m 1.5m 3.7m 
Easy manual excavation – Trial hole 
sidewalls were stable in a 
freestanding state 

Individual soil profile and DPL test result sheets are included in Appendix B and 

Appendix C respectively.  
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4.5 Pump Station 4.1 

Pump Station Details 

Site Reference Description GPS Co-ordinate 

PS 4.1 New Sewer Pump Station 28°57'22.2"S 31°46'20.3"E 

The proposed site for Pump Station 4.1 falls within the Umlalazi Nature Reserve 

approximately 1km east of Mtunzini town. The nature reserve comprises coastal forest, 

wetland areas as well as an estuary system. 

Access to the reserve is possible by means of a security check point along the eastern 

boundary of Mtunzini Town. The pump station position is situated along the southern 

shoulder of the asphalt surfaced access road. Large trees and shrubs are present within the 

identified site area limiting vehicle access and manoeuvrability.  

An existing septic tank installation with a submersible pump is present in the vicinity of the 

planned pump station. A piped potable water supply line and electrical connection are 

available in the surrounding area. 

A drawing showing the positions of trial holes and DPL tests conducted on site is included 

over-page as well as photographs taken at the time of the geotechnical investigation.  
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Pump Station 4.1 Site Overview 
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Pump Station 4.1 Site Photographs 

 

 

 
Picture 17: Overlooking the site in a south easterly direction from the asphalt 
surfaced access road. 

 Picture 18: Existing sewer infrastructure is present at the identified location. 

 

 

 
Picture 19: The pump station will be positioned alongside an existing asphalt 
surfaced road. 

 Picture 20: The general area is surrounded by indigenous bush. 
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Fieldwork Results (Pump Station 4.1) 

The manual excavation of 2x trial holes at the proposed Pump Station 4.1 site resulted in the 

intersection of a thin layer of aeolian sands followed by deep, estuarine deposits. Aeolian 

sands were intersected from surface to depths of between 0.5m and 0.6m below PGL and 

comprise a fine to medium grained slightly silty sand to sand which is grey brown to beige in 

colour. Estuarine soils encountered beneath the aeolian horizon are grey brown/black to 

grey beige in colour and comprise fine to medium grained clayey silty sands to slightly silty 

sands. Groundwater was intersected at depths of between 1.2m and 1.3m below PGL. Hand 

augers could only be conducted to a depth of 2.0m below PGL owing to the presence of the 

groundwater. No refusal was encountered. 

DPL testing undertaken alongside the trial holes excavated on site shows the aeolian sands 

intersected to a depth of 0.6m are initially loose becoming medium dense with depth. 

Penetration rates for the aeolian range from 100mm/blow at surface decreasing to 

10mm/blow at depth. Continued testing within the estuarine deposits shows that the material 

is initially of a variable loose to medium dense consistency, with penetration rates of 

between 100mm/blow and 20mm/blow being obtained to a depth of approximately 1.5m 

below PGL. Further testing shows the estuarine deposits are of a medium dense 

consistency to a depth of 5.5m below PGL with penetration rates of between 25mm/blow 

and 12mm/blow being obtained. Some relatively looser zones, indicated by penetration rates 

exceeding 30mm/blow, were noted within the near surface zones. Testing to a depth of 6.0m 

below PGL shows the estuarine material is of a dense consistency at these depths with 

penetration rates of between 7mm/blow and 4mm/blow being obtained. No refusal of the 

DPL apparatus was encountered. 

A summary table of depths to intersected ground horizons as well as general commentary 

for each trial hole has been provided below: 

Trial 
Hole 

Depth to Estuarine 
Deposits 

Groundwater Total Depth General Commentary 

TH (P9) 0.6m 1.3m 2.0m 
Easy manual excavation – Shallow 
groundwater table. Sidewall collapse 
of excavations should be expected. 

TH (P10) 0.5m 1.2m 2.0m 
Easy manual excavation – Shallow 
groundwater table. Sidewall collapse 
of excavations should be expected. 

Individual soil profile and DPL test result sheets are included in Appendix B and 

Appendix C respectively.  
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4.6 Pump Station 4.2 

Pump Station Details 

Site Reference Description GPS Co-ordinate 

PS 4.2 New Sewer Pump Station 28°58'01.2"S 31°45'06.6"E 

The earmarked site for Pump Station 4.2 is situated in the south eastern end of Mtunzini 

behind the Mtunzini Forest Lodge. The initial position of the proposed pump station was 

situated within the indigenous forest which borders a wetland. An alternative, less 

environmentally sensitive site, was identified approximately 40m west of the initial position.  

The investigated area is densely vegetated with a number of large blue gum trees being 

present. The ground profile is uneven with localised depressions being present in places. 

Vehicle access and manoeuvrability about the site is not possible owing to its densely 

vegetated nature. 

No services appear to pass through the identified site; however, piped potable water and a 

municipal electrical supply are present in the surrounding area. 

A drawing showing the positions of trial holes and DPL tests conducted on site is included 

over-page as well as photographs taken at the time of the geotechnical investigation. 
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Pump Station 4.2 Site Overview 
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Pump Station 4.2 Site Photographs 

 

 

 
Picture 21: Overlooking the alternative site in a south easterly direction.  Picture 22: The original site is densely vegetated with large trees, shrubs and vines. 

 

 

 
Picture 23: Looking north towards the neighbouring Mtunzini Forest Lodge.  Picture 24: Looking east towards the identified alternative site from the access 

road. 
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Fieldwork Results (Pump Station 4.2) 

Trial holes indicate the site is underlain by fine to medium grained aeolian sands. The 

aeolian sands near surface were found to possess a slightly silt content as well as roots and 

some organic material. Manual excavation through the aeolian sands was found to be easy. 

Collapse of the trial hole sidewalls was found to occur owing to the loose consistency of the 

materials. Groundwater was intersected at depths of between 1.5m and 1.8m below PGL. 

The presence of groundwater limited the auger depth to 2.5m below PGL. No refusal was 

encountered. 

DPL testing undertaken alongside trial holes excavated on site show the aeolian sands are 

of a loose to very loose consistency to depths of between 0.9m and 1.3m below PGL. 

Penetration rates obtained during testing within the near surface aeolian sands range from 

30mm/blow to 100mm/blow. Continued testing shows that medium dense conditions are 

present to depth of between 3.5m and 4.0m below PGL with penetration rates of between 

25mm/blow and 10mm/blow being obtained. A slight densification was noted to occur 

thereafter with penetration rates decreasing to between 8mm/blow and 4mm/blow to a depth 

of 6m below PGL. No refusal of the DPL apparatus was encountered during testing. 

A summary table of depths to intersected ground horizons as well as general commentary 

for each trial hole has been provided below: 

Trial 
Hole 

Depth to 
Sand Horizon 

Groundwater Total Depth General Commentary 

TH (P11) 1.4m 1.8m 2.5m 
Easy manual excavation – Shallow 
groundwater table. Expect sidewall 
collapse for deep excavations. 

TH (P12) 0.8m 1..5m 2.5m 
Easy manual excavation – Shallow 
groundwater table. Expect sidewall 
collapse for deep excavations. 

Individual soil profile and DPL test result sheets are included in Appendix B and 

Appendix C respectively. 
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5 GEOTECHNICAL FOUNDING RECOMMENDATIONS 

The six identified pump station sites were found to be underlain by similar geotechnical 

conditions, comprising deep fine grained sands and silts with some clay. Groundwater is 

generally present at all sites. The soils are generally loose to medium dense in consistency 

and for the majority of sites, no rock was intersected. A hard stratum was intersected at 

approximately 4m at the earmarked site for PS2.  

The following generalised founding recommendation for the identified pump station sites has 

been provided below with a summary table of the geotechnical findings included over-page 

for ease of use.  

The near surface soil horizons were found to generally have a high organic content. Some 

remnants of roots is testament to this. It is recommended that approximately 750mm of soil 

be removed from each pump station site. The exposed soils can support the planned single 

storey structures on shallow foundations; albeit certain geotechnical precautions and ground 

improvement will need to form a significant and important part of the construction process. It 

is recommended that steel reinforced concrete raft foundations be used to avoid differential 

post-construction movement. To further reduce the magnitude of possible post-construction 

movement, it is recommended that the raft foundations in turn rest on imported gravel to 

create a mattress of uniform ground consistency. The footprint of the gravel mattress will 

need to extend at least 500mm from the outer perimeter of the raft foundation elements. It is 

imperative that concrete aprons are placed around all structures. The following ground 

improvement, as a minimum requirement, will need to be undertaken prior to all foundation 

construction: 

 Strip and remove soils to 750mm across the proposed footprint of each new structure.  

 Install temporary shoring to support excavation sidewalls. Leave a buffer of at least 

500mm of natural sand above groundwater level. Scarify the base of the excavation 

and wet to 2% of optimum moisture content (OMC). 

 Scarify exposed sands to a further 200mm and compact the base to at least 98% MOD 

AASHTO. This will serve to both densify the underlying sands and break any 

collapsible fabric inherent in the sand horizon.  

 Introduce highly weathered dolerite/gneiss, or similar material of at last G5 quality in 

150mm layers, compacted to 98% MOD AASHTO at OMC up to the invert level of the 

raft foundations.  
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 Carry out DPL tests across the foundation footprint areas to ensure no localised loose 

zones remain prior to the placement of foundations. It is imperative that the 

accountable design engineer inspect the ground improvement and approve the 

layerworks prior to casting the raft foundations. 

From DPL test results and empirical calculation some indicative ultimate allowable bearing 

capacities are tabulated below. These values will only be valid should the above soil 

improvement be carried out to the specifications listed.  

 

Material 
Foundation 

Type 

Dimensions 

(LxB) 

Minimum 

Embedment 

Allowable Bearing 

Capacity* 

Medium dense, medium 

to fine grained Sand 
Raft 10m x 10m 1.0m 120kPa 

 

*values based on the assumption that the natural groundwater table remains at or below base of foundations. 
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Pump 
Station 

General Ground Profile Groundwater (Depth) 
Indigenous Bush 

Present (Y/N) 
Alternative Site Recommended 

(Y/N) 
Founding Recommendations 

PS1 
Deep, fine to medium grained 
Aeolian Sands 

Groundwater intersected 
at depths of between 
1.0m and 1.2m  

Yes 

No – The original site is deemed to be 
the most suitable with no alternative 
being identified. The areas 
surrounding the site are densely 
vegetated with indigenous forest. 

Place individual structures on 
steel reinforced concrete raft 
foundations which in turn rest on 
G5 quality gravel rafts of at least 
500mm thick. 
 
Care must be taken to remove all 
organic matter and soils to 
750mm below present ground 
level. Thereafter place imported 
gravel in successive 150mm 
thick layers. Compact to 
minimum 98% MOD ASSHTO at 
2% Optimal Moisture Content.  
 
Care must be taken to not 
intersect groundwater table. 
Leave a buffer of at least 500mm 
of natural sand between bottom 
of gravel and water level.  
 
Natural sand to be well 
compacted prior to placement of 
gravel layers.  

PS2 

Deep, clay and silt rich residual 
soils underlain by weathered 
shale at depths in excess of 4m 
below PGL. 

Groundwater intersected 
at depths of between 
1.3m and 3.4m below 
PGL. 

Yes 
Yes – Alternative site is generally 
clear and free of indigenous 
vegetation 

PS3.1 

Fine to medium grained aeolian 
sands underlain by the Berea 
Formation sands at depths in 
excess of 2.1m below PGL. 

Groundwater intersected 
at depths of between 
1.8m and 2.2m below 
PGL. 

Yes 
Yes – Alternative site is situated 
upslope of the original position. 

PS3.2 
Deep, fine to medium grained 
clayey sands of the Berea 
Formation. 

Groundwater seepage 
encountered at 1.5m 
below PGL. 

No No - (Tronox Mining Concession) 

PS4.1 
Deep estuarine deposits of 
varying composition. 

Groundwater intersected 
at depths of between 
1.2m and 1.3m below 
PGL. 

Yes 

No – The original site is deemed to be 
the most suitable with no alternative 
being identified. The areas 
surrounding the site are densely 
vegetated with indigenous forest. 

PS4.2 
Deep, fine to medium grained 
Aeolian Sands 

Groundwater intersected 
at depths of between 
1.5m and 1.8m below 
PGL. 

Yes 
Yes – Alternative site is situated 
westwards of original positon in the 
vicinity of large blue gums. 
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Locality Map 

Site Locality Map 
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Individual Soil Profiles 
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Individual Soil Profiles 
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Individual Soil Profiles 
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Individual Soil Profiles 
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Individual Soil Profiles 
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Individual Soil Profiles 
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Individual Soil Profiles 
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Individual Soil Profiles 
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Individual Soil Profiles 
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Individual Soil Profiles 



  Page B(xi) 
 

Mtunzini Sewer Upgrade – Pump Station Sites  Project GA0656.3/2019 
Geotechnical Report  September 2019 

Individual Soil Profiles 
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Individual Soil Profiles 

 



 

 

 

 

 

 

 

 

 

 

 

APPENDIX C 

Dynamic Penetrometer Light Test Results 
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Dynamic Penetrometer Light Test Results 
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Dynamic Penetrometer Light Test Results 
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Dynamic Penetrometer Light Test Results 
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Dynamic Penetrometer Light Test Results 
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Dynamic Penetrometer Light Test Results 
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