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1 INTRODUCTION 

SiVEST SA (Pty) Ltd was appointed by the applicant, DYASONS KLIP PV 5 (PTY) LTD to carry out a 

desktop study of the surface hydrology on a proposed site for the purposes of establishing a new ‘Solar 

Photovoltaic’ (PV) Energy facility on the Remainder of the Farm DYASONS KLIP-454, (referred to 

hereafter as ‘Dyasons Klip’).  

This report therefore serves to outline the related surface, stormwater issues on the proposed site for 

the purposes of inclusion in the Draft Basic Assessment Report (DBAR) submission. In order to achieve 

this objective, the following will be assessed and discussed under their relevant headings in this report:- 

 Climate 

 Surface Hydrology  

 Site Stormwater Management 

 Conclusions & Recommendations 

2 LOCALITY  

The proposed site, is located ±21.6Km south, west of the town of UPINGTON in the Northern Cape 

Province. The farm is bound to the east by the farm, McTaggarts Camp, to the north by the farm Van 

Roois Vley, to the west by the Farm Bloems Mond and to the south by the Orange River. The N14 

National Road which links Upington to Keimoes, is situated ±9 Km to the south of the proposed site and 

runs parallel to the Orange River. 

The farm DYASONS KLIP-454 covers a total area of ±5725.28 ha; however, it is the intention of the 

developer to develop and utilize ±267.0 ha of the site for the new proposed PV plant.  

  

Figure 2:1 Locality Plan 

New Proposed 

DYASONS KLIP 

PV Plant 



DYASONS KLIP PV 5 (PTY) LTD SIVEST Civil Engineering Division 

Dyasons Klip 5 - Stormwater Management Report 

Revision No. 0 May 2020 Page 7 of 31 

3 GEOTECHNICAL STUDY 

A comprehensive geotechnical investigation was carried out in March 2016 by Messrs’ JEFFARES & 

GREEN (Pty) Ltd on the adjacent sites which will form part of the final reference during the detailed 

design stage of the project. 

A summary extract from the Geotechnical Investigation Report confirms the site has the following soil 

horizons and bedrock: 

 Alluvial Horizon (Gordonia Formation) 

Generally loose to medium dense red-brown poorly sorted silty sand to gravelly in places. Trial 

pits indicate a depth of 0.10m to 0.50m (Diamond rotary boreholes are poor indicators on soil 

horizon depth as a result of the poor material recovery of unconsolidated material). Alluvial soils 

may contain reworked calcrete, granite, gneiss, and schist nodules. 

 
 Pedogenic Horizon (Mokolanen Formation) 

Chemically precipitated Calcrete was encountered in the majority of the boreholes and trial pits 

across the sites. Calcrete is generally well cemented hardpan to nodular with a creamy white to 

grey colour. 

 
 Granite (Kanoneiland Granite and Louisvale Granite) 

Generally fine to medium grained biotite rich granite containing quartz and feldspar. Granite may 

be poorly foliated in places and has been described as a ‘meta-granite’. 
 
 Gneiss (Dyasonsklip Gneiss): 

Generally fine to medium grained intensely foliated bands of feldspar and biotite rich layers. A 
strong tendency for the rock to break along foliation planes. 

 
 Schist (Bethesda Formation): 

Generally fine to medium grained intensely to very intensely foliated with a strong tendency to 
break along foliation. 

 
The following is the Summary Conclusion: 

The geology of the area is characterized by a thin, generally less than 1m, reworked calcrete and silty 

gravelly sand to nodular hard pan calcrete underlain by Gneiss, Schist and Granite of the Areachap 

Group of the Namaqua-Natal Metamorphic province. Rock outcrops of Gneiss, Schist and Granite may 

occur at surface.  

Excavatability of the material is expected to require intermediate to hard excavation techniques across 

the study area. 
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4 CLIMATE 

 Average Temperature1 

The Average Maximum temperatures range from 21to 36Celsius, with temperatures often exceeding 

40Celsius. (South African Weather service). 

January is the warmest month of the year, with an average high-temperature of 35.5°C and an average 

low-temperature of 4.1°C in month of July. 

 

Figure 4:1 Average Temperature 

 

 Mean Annual Precipitation (MAP)2 

The Upington / Keimoes region is arid and is considered a desert climate with an annual average rainfall 

of 189mm which falls between the months of October and May. The month of March is on average the 

wettest month of the year with 37mm accumulated for the month. 

 
The average rainfall days per annum is ±23 days with the highest rainfall days being four, in the months 

of February & March. 

 

 

                                                      

1 En-Climate-data 

2 Weather Atlas 
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Figure 4:2 Average Rainfall 

 

Figure 4:3 Average Rainfall Days 
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 Humidity 

The regions humidity ranges between a maximum of 50% in June, to a minimum of 30% in December. 

 

Figure 4:4 Average Humidity 

5 SURFACE HYDROLOGY 

 Department Water & Sanitation (DWS) Drainage Catchment 

5.1.1 Primary Catchment 

The site falls within the ‘Orange River’ drainage catchment (Primary Catchment ‘D’) which covers an 

area of ±682 059km² and extends from Lesotho Highlands, Mahikeng and the Karoo as shown in Figure 

5:1 below. 
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Figure 5:1 Primary Catchments 

5.1.2 Quaternary Catchment 

The majority of the Farm is located in the D73F Quaternary Catchment. The D73F catchment hosts one 

major river, namely the ‘Orange River’. It should be noted however, that the ‘Orange River’ will not have 

an influence on the site as it is situated ±8.0km to the south of the proposed site. 

6 CURRENT SITE CHARACTERISTICS 

 Site Topography 

A natural drainage line runs through the DYASONS KLIP-454 farm in a south easterly direction towards 

the Orange River. A number of tributaries from other farms link into this drainage line, but for the 

purposes of this study has only been considered if it impacts the ‘Dyasons Klip PV 5’ development as 

per Figure 6:1 below. 
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Figure 6:1 Dyasons Klip Farm Drainage Lines 

The development site naturally and uniformly slopes from the east towards the west. We confirm that 

there are many minor natural drainage lines criss-crossing the site, however, larger drainage lines can 

be found outside the proposed developable area as shown in Figure 6:2 below. 

We confirm that these larger drainage lines only become active during the few days of rainfall and 

therefore no floodline restrictions are applicable. The average slope of the natural ground is extremely 

flat @ ±1:111 or 0.9% in a south westerly direction. 
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Figure 6:2 Larger Drainage Lines outside the site parameters 

Please note that detailed contour data was not available for the broader study area and as such, the 

National Geo-Spatial Information (NGI)’s 25m DEM was sourced to provide terrain data for this area.  

Contours were generated from the Digital Elevation Model (DEM) at one-meter intervals using ESRI’s 

3D Analyst Extension for ArcGis. We therefore recommend that an updated, detailed Stormwater 

Management Plan be completed once a more accurate Digital Terrain Model (DTM) of the site is 

available. 

 Site Vegetation 

From Figure 6:3 below, we confirm that majority of the site covering is made up of sparse short grass 

with scattered small shrubs. The surface has been eroded well over time and has many drainage furrows 

with exposed weathered rock. 
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Figure 6:3: Current Site Vegetation 

7 PRE-DEVELOPMENT RUN-OFF CALCULATION 

 Site Topography 

From Figure 6:3 above, we confirm a natural slope of ±1:111 or 0.9% and therefore the following 

percentages: - 

 Wetlands & Pans   – 15% 

 Flat Areas (3% to 10% slope)  – 85% 

 Site Vegetation 

With reference to Figure 6:3 above, being the typical ground cover on the site, the following percentage 

splits are applicable: -  

 Thick Bush & plantations  – 0%  

 Light Bush & Farm Lands  – 5%  

 Grasslands    – 50%  

 No Vegetation    – 45%  

 Geotechnical Conditions  

With reference to Section 3 above, and the geotechnical report, we have assumed the soil conditions to 

be as follows: -  

 Very Permeable   – 10%  

 Permeable    – 15%  

 Semi-permeable   – 40%  

 Impermeable    – 35%  
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 Hardstand Areas 

We confirm that the property currently has no areas of hardstand: -  

 Hardstand Areas   – 0%   

 Run-Off Coefficient  

Based on Table 3C.1 of the Drainage Manual – 6th Edition, the following run-off coefficients have been 

assigned for this calculation: -  

  

Table 7:1 Pre-Development Run-Off Coefficient 

Based on the foregoing, we have calculated a PRE-DEVELOPMENT Run-Off Coefficient of 0.392.  

It should also be noted that no ‘Area Reduction Factor’ has been applied as we believe the drainage 

catchment areas are too small. 

 

Refer Appendix ‘B’ – Pre Development Run-Off Areas (DWG No: 16145-5300-Rev A) 

8 POST-DEVELOPMENT RUN-OFF CALCULATION 

 Site Development Plan (SDP) 

With reference to the SDP, we confirm this proposed PV Plant layout will consist of a series of PV Panels 

in a structured pattern along with internal access road, sub-station and auxiliary buildings etc. The total 

areas envisaged footprint to be developed is ±267ha. 

UN-DEVELOPED Run-off Factor

0.01 0.03 15.0% 0.002

0.06 0.08 85.0% 0.051

0.12 0.16 0.0% 0.000

0.22 0.26 0.0% 0.000

100.0%

Soil - Very Permeable 0.03 0.04 10.0% 0.003

Soil - Permeable 0.06 0.08 15.0% 0.009

Soil - Semi-Permeable 0.12 0.16 40.0% 0.048

Soil - Impermeable 0.21 0.26 35.0% 0.074

100.0%

Vegetation - Thick Bush/Plantations 0.03 0.04 0.0% 0.000

Vegetation - Light Bush/Farm Lands 0.07 0.11 5.0% 0.004

Vegetation - Grasslands 0.17 0.21 50.0% 0.085

Vegetation - No Vegetation 0.26 0.28 45.0% 0.117

100.0% 0.392

MAP          

< 600

MAP      

600-900

Surface Slope - Wetlands & Pans

Surface Slope - Flat Areas (3-10%)

Surface Slope - Hilly Areas (10-30%)

Surface Slope - Steep Areas (>30%)
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Figure 8:1 Proposed SDP 

 Site Vegetation 

It is the intention to clear the site void of any large bushes and shrubs. We note however, the scattered 

grass on the site during construction will over a period of time, rejuvenate to Figure 6:3 above, the 

following percentage splits are applicable: -  

 Thick Bush & plantations  – 0%  

 Light Bush & Farm Lands  – 5%  

 Grasslands    – 50%  

 No Vegetation    – 45%  

 Geotechnical Conditions  

With reference to Section 3 above, and the geotechnical report, we have assumed the percentages 

used in the ‘pre-development’ run-off coefficient remain unchanged as there would be little or no effect 

from the PV panel, support structure on the existing ground conditions. The following percentages have 

been used: -  

 Very Permeable   – 10%  

 Permeable    – 15%  

 Semi-permeable   – 40%  

 Impermeable    – 35%  

 Hardstand Areas 

We confirm that the property once developed, will have no significant impervious surfaces in the form 

of surfaced roads, or surfaced covering other than the natural ground cover. It should be noted however, 

that gravel roads will be constructed across the site to provide access to the PV panels for maintenance 

purposes. We have therefore assumed a slight increase in area of imperviousness.   

 Hardstand Areas   – 5%   
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 Run-Off Coefficient  

Based on Table 3C.1 of the Drainage Manual – 6th Edition, the following run-off coefficients percentages 

have been assigned for this calculation: -  

  

Table 8:1 Post-Development Run-Off Coefficient 

Based on the foregoing, we have calculated a POST-DEVELOPMENT Run-Off Coefficient of 0.432. 

 

Refer Appendix ‘B’ – Post Development Run-Off Areas (DWG No: 16145-5301-Rev A) 

 

UN-DEVELOPED Run-off Factor

0.01 0.03 15.0% 0.002

0.06 0.08 85.0% 0.051

0.12 0.16 0.0% 0.000

0.22 0.26 0.0% 0.000

100.0%

Soil - Very Permeable 0.03 0.04 10.0% 0.003

Soil - Permeable 0.06 0.08 15.0% 0.009

Soil - Semi-Permeable 0.12 0.16 40.0% 0.048

Soil - Impermeable 0.21 0.26 35.0% 0.074

100.0%

Vegetation - Thick Bush/Plantations 0.03 0.04 0.0% 0.000

Vegetation - Light Bush/Farm Lands 0.07 0.11 5.0% 0.004

Vegetation - Grasslands 0.17 0.21 50.0% 0.085

Vegetation - No Vegetation 0.26 0.28 45.0% 0.117

100.0% 0.392

DEVELOPED Run-off Factor

Lawns - Sandy Flat <2% 0.075 0.0% 0.000

Lawns - Sandy Steep >7% 0.175 0.0% 0.000

Lawns - Heavy Soil Flat <2% 0.15 0.0% 0.000

Lawns - Heavy Soil Steep >7% 0.30 0.0% 0.000

Residential - Houses 0.40 0.0% 0.000

Residential - Apartments 0.60 0.0% 0.000

Industrial - Light 0.70 0.0% 0.000

Industrial - Heavy 0.75 0.0% 0.000

Business - City Centre 0.90 0.0% 0.000

Business - Suburban 0.60 0.0% 0.000

Streets / Roads 0.80 5.0% 0.040

Impervious Areas 1.00 0.0% 0.000

0.040

Precentage UN-DEVELOPED 95.0% 0.392

Percentage DEVELOPED 5.0% 0.040

0.432TOTAL Run-Off coefficient

MAP          

< 600

MAP      

600-900

Surface Slope - Wetlands & Pans

Surface Slope - Flat Areas (3-10%)

Surface Slope - Hilly Areas (10-30%)

Surface Slope - Steep Areas (>30%)
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9 MODELLING  

 Modelling Selection 

EMPIRICAL and STATISTICAL METHODS were not considered for this project as not enough 

hydrological records of the area, along with observed events were available. Therefore a deterministic 

method has thus been selected to determine the results. 

This method comprises of mainly manual, graphic and computer generated spreadsheets. Therefore 

our selection of the ‘UNIT HYDROGRAPH METHOD ‘(HRU 1972) and the ‘RATIONAL METHOD’ we 

believe is appropriate on the bases that the site does not have a varying degree of post development 

land change and does not have any existing permanent dams and sub-catchments. Computerized 

spread sheets have been used to assist with iterations and to eliminate manual calculation errors. 

10 SURFACE HYDROLOGY 

 Catchment Analysis 

The site has been divided up into separate sub-catchments as shown in Figure 10:1 below.  

 

Figure 10:1: Site Run-Off Catchments 
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From the figure above, we confirm that a ‘larger’ drainage line runs along the western boundary of the 

proposed site. This drainage line is fed by numerous, ‘minor’ drainage lines as can be seen. It should 

be noted however, that the proposed plant layout (developed area), has been position such that all the 

drainage lines are not impeded or altered. Based on arial imagery, the drainage line running through 

‘Catchment 6’ flows in a south westerly direction, turning towards the south east, before entering the 

site. However, the contour data used for this report does not support the same and therefore we suggest 

that this be investigated at ‘Detailed Design’ stage. 

We confirm that catchments 5, 6, 8, 11 & 12 are the only catchments that will have a direct impact on 

the proposed site. 

10.1.1 CATCHMENT N˚ 5 - Site Criteria 

 

Table 10:1 Development Criteria - Catchment N˚ 5 

10.1.2 CATCHMENT N˚ 6 – Site Criteria 

 

283098

152 mm

26 41 52 mm

64 80 93 mm

32

m2 Km2 ha

A = 2474882.18 2.475 247.4882

m Km

L = 3226.24 3.226

Lc = 2082.74 2.083

H = 26.5 m

1085 = 19.7 m

1085 = 8.14 m/Km

T = 20

C = 0.392

Kerby 'r' value : r' = 0.225

C = 0.432

Kerby 'r' value : r' = 0.215
Run-Off Coefficient : Post-Development

Weather Service Station Number : 

MAP : 

2 / 5 / 10 Year Return Period Daily Rainfall : 

20 / 50 / 100 Year Return Period Daily Rainfall : 

Ave. Number of Days Thunder was heard : 

Catchment Area :   

Length of Watercource :   

GEELKOP

Pre-Development

Centroid of Catchment :   

Run-Off Coefficient :

Elevation Difference :

1085 Height Difference :

1085 Slope :

STORM Re-occurance Period :

283098

152 mm

26 41 52 mm

64 80 93 mm

32

m2 Km2 ha

A = 4744657.61 4.745 474.4658

m Km

L = 4371.61 4.372

Lc = 2945.02 2.945

H = 26 m

1085 = 22 m

1085 = 6.71 m/Km

T = 20

C = 0.392

Kerby 'r' value : r' = 0.225

C = 0.432

Kerby 'r' value : r' = 0.215
Run-Off Coefficient : Post-Development

Weather Service Station Number : 

MAP : 

2 / 5 / 10 Year Return Period Daily Rainfall : 

20 / 50 / 100 Year Return Period Daily Rainfall : 

Ave. Number of Days Thunder was heard : 

Catchment Area :   

Length of Watercource :   

GEELKOP

Pre-Development

Centroid of Catchment :   

Run-Off Coefficient :

Elevation Difference :

1085 Height Difference :

1085 Slope :

STORM Re-occurance Period :
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Table 10:2 Development Criteria - Catchment N˚ 6 

10.1.3 CATCHMENT N˚ 8 – Site Criteria 

 

Table 10:3 Development Criteria - Catchment N˚ 8 

10.1.4 CATCHMENT N˚ 11 – Site Criteria 

 

Table 10:4 Development Criteria - Catchment N˚ 11 

 

283098

152 mm

26 41 52 mm

64 80 93 mm

32

m2 Km2 ha

A = 1495622.6 1.496 149.5623

m Km

L = 1012.75 1.013

Lc = 1505.69 1.506

H = 5.8 m

1085 = 4 m

1085 = 5.27 m/Km

T = 20

C = 0.392

Kerby 'r' value : r' = 0.225

C = 0.432

Kerby 'r' value : r' = 0.215
Run-Off Coefficient : Post-Development

Weather Service Station Number : 

MAP : 

2 / 5 / 10 Year Return Period Daily Rainfall : 

20 / 50 / 100 Year Return Period Daily Rainfall : 

Ave. Number of Days Thunder was heard : 

Catchment Area :   

Length of Watercource :   

GEELKOP

Pre-Development

Centroid of Catchment :   

Run-Off Coefficient :

Elevation Difference :

1085 Height Difference :

1085 Slope :

STORM Re-occurance Period :

283098

152 mm

26 41 52 mm

64 80 93 mm

32

m2 Km2 ha

A = 44563800.35 44.564 4456.3800

m Km

L = 11333.3 11.333

Lc = 6499.48 6.499

H = 47 m

1085 = 37.4 m

1085 = 4.40 m/Km

T = 20

C = 0.432

Kerby 'r' value : r' = 0.215

C = 0.432

Kerby 'r' value : r' = 0.215
Run-Off Coefficient : Post-Development

Weather Service Station Number : 

MAP : 

2 / 5 / 10 Year Return Period Daily Rainfall : 

20 / 50 / 100 Year Return Period Daily Rainfall : 

Ave. Number of Days Thunder was heard : 

Catchment Area :   

Length of Watercource :   

GEELKOP

Pre-Development

Centroid of Catchment :   

Run-Off Coefficient :

Elevation Difference :

1085 Height Difference :

1085 Slope :

STORM Re-occurance Period :
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10.1.5 CATCHMENT N˚ 12 – Site Criteria 

 

Table 10:5 Development Criteria - Catchment N˚ 12 

 Surface Run-Off Results 

10.2.1 CATCHMENT N˚ 5 – Pre Development Modelling Results 

  

Table 10:6 Pre-Development Run-off Results 

10.2.2 CATCHMENT N˚ 5 – Post Development Modelling Results 

  

Table 10:7 Post-Development Run-off Results 

283098

152 mm

26 41 52 mm

64 80 93 mm

32

m2 Km2 ha

A = 1574408.83 1.574 157.4409

m Km

L = 1917.42 1.917

Lc = 1202.55 1.203

H = 11 m

1085 = 7 m

1085 = 4.87 m/Km

T = 20

C = 0.392

Kerby 'r' value : r' = 0.225

C = 0.432

Kerby 'r' value : r' = 0.215
Run-Off Coefficient : Post-Development

Weather Service Station Number : 

MAP : 

2 / 5 / 10 Year Return Period Daily Rainfall : 

20 / 50 / 100 Year Return Period Daily Rainfall : 

Ave. Number of Days Thunder was heard : 

Catchment Area :   

Length of Watercource :   

GEELKOP

Pre-Development

Centroid of Catchment :   

Run-Off Coefficient :

Elevation Difference :

1085 Height Difference :

1085 Slope :

STORM Re-occurance Period :
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10.2.3 CATCHMENT N˚ 6 – Pre Development Modelling Results 

  

Table 10:8 Pre-Development Run-off Results 

10.2.4 CATCHMENT N˚ 6 – Post Development Modelling Results 

  

Table 10:9 Post-Development Run-off Results 

10.2.5 CATCHMENT N˚ 8 – Pre Development Modelling Results 

  

Table 10:10 Pre-Development Run-off Results 
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10.2.6 CATCHMENT N˚ 8 – Post Development Modelling Results 

  

Table 10:11 Post-Development Run-off Results 

10.2.7 CATCHMENT N˚ 11 – Pre Development Modelling Results 

  

Table 10:12 Pre-Development Run-off Results 

10.2.8 CATCHMENT N˚ 11 – Post Development Modelling Results 

  

Table 10:13 Post-Development Run-off Results 
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10.2.9 CATCHMENT N˚ 12 – Pre Development Modelling Results 

  

Table 10:14 Pre-Development Run-off Results 

10.2.10 CATCHMENT N˚ 12 – Post Development Modelling Results 

  

Table 10:15 Post-Development Run-off Results 

11 STORMWATER MANAGEMENT 

 Proposed Site Drainage 

11.1.1 Introduction 

The ‘Project Specification’ makes reference to three methods in which the proposed PV panels are to 

be fixed to the ground, i.e. ‘Fixed Tilt, Single Axis tracking or Dual Axis Mounting Structures. The fixing 

method will play a role in how the site surface stormwater should be managed. For the purposes of this 

report, we have assumed the system that will have the most impact on the site stormwater, i.e. Fixed 

Tilt Mounting Structures. 

11.1.2 Site Preparation  

Taking into account the average flat slope of the site and the typical vegetation present, the management 

of the post development stormwater surface flow will generally flow towards the low points of each 

catchment, adjacent and bordering the site as shown in Figure 10:1 above, however, the possibility of 

ponding in localised areas as a result of the flat slopes is a possibility.   

We therefore propose TWO possible site preparation alternative options for this PV plant:- 

11.1.2.1 OPTION 1: Site Terracing 

This proposed option is to construct multiple sloping terraces across the site to ensure all surface flow 

run off can be directed effectively and efficiently to the newly proposed on-site detention facilities. In 

addition, it is proposed that the site is terraced accordingly such that the new terrace surfaces slope  

between 1% and 1.5% to ensure good surface run-off flows. The use of these slope percentages over 
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large areas will in addition, assist with run-off erosion taking into account that the new terraces will not 

be covered with any vegetation or hard covering surface. 

It should be noted that the terracing of the site will assist with the uniform positioning of the solar panels, 

site roads and the on-site stormwater system. 

As a result of the vegetation being cleared and terraces being formed, the total volume of stormwater 

run-off emanating off the cleared / terraced area would increase and would therefore require stormwater 

management in the form of surface stormwater channels and chutes to direct and control the stormwater 

overland flows definitively to the proposed detention ponds for attenuation and release.  

It should be noted that the design extent and slope direction of each terrace should be such that each 

set of terraces can be drained into individual detention facilities. The management of the surface 

stormwater from two proposed terraces into one detention pond is not recommended as it will result in 

a very large pond holding structure. 

This option is no doubly the most expensive and could render the project unfeasible. However, the 

management of any surface stormwater will be effective. 

11.1.2.2 OPTION 2: Natural Site  

This option is considered the most environmentally conscious and cheapest option available, however, 

it could pose problems insofar as not having a structured surface stormwater management plan. 

Therefore, particular attenuation must be given at preliminary design stage to incorporate existing and 

new natural elements to form part of the stormwater management plan.  

The natural contouring of the site does allow for surface flow control as proposed however, the natural 

gradient of the site is extremely flat and can create localised ponding after rain storms which will in all 

likelihood remain and evaporate as opposed to run-off.  

The overland surface run-off will migrate perpendicular to the existing contours towards the adjacent 

gravel roads where it will be directed and controlled in open channels and chutes towards the low points 

of each catchment. Located in each low point will be detention facilities to attenuate and release the 

post development overland flow to contain silt, debris and / or litter.  

 

Figure 11:1 Typical Gravel Road & Cut-Off Drain  

 

 

Figure 11:2 Typical Detention Pond Detail 
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It should be noted that the site left in its natural state, void of impeding vegetation, will require on-going 

clearing of vegetation in the event the vegetation hampers the movement of the rotating PV panels and 

the flow of stormwater. 

This option remains the most cost effective and cheaper option but could compromise the management 

of the surface stormwater and hence will require ongoing management as part of the Environmental 

Management Plan (EMP). 

 Terrace Road Drainage  

In the event Option 2 above is selected, the proposed road layout will remain as is, however, in the 

event Option 1, terracing of the site is selected, the positioning of the proposed site roads will be 

determined by the terraces and their respective levels. 

Furthermore, it is proposed that all site roads remain un-surfaced (gravel), with only the section of main 

access road into the plant from the existing road, surfaced if required. The requirement on whether or 

not the access road should be surfaced, should be guided by the Transportation Impact Assessment 

and more particular, the number and type of vehicles expected on the entire development.  

To assist with the stormwater run-off, these gravel roads should typically be graded and shaped with a 

2% crossfall back into the natural slope, allowing stormwater to be channelled in a controlled manor 

towards the, natural drainage lines or constructed earth channels and to assist with any sheet flow on 

the site. 

Where any proposed roads, intersect the natural, defined drainage lines, it is suggested that either 

suitably sized pipe culverts or drive through causeways are installed / constructed and should take into 

account the hydrology criteria for a selected major storm as outlined in sections 10.2.1 – 10.2.10 above. 

 Conveyancing of Site Stormwater 

It is the intention to construct earth ‘V’ drains running parallel to all internal roads to act as a cut-off to 

the surface flow. We note that all earth drains within a sub-catchment will be linked if required and 

directed towards the designated point of discharge. 

Where new internal gravel roads cross defined drainage lines, it is proposed that pipe culverts and low 

level causeways be constructed to ensure the migration of stormwater flow across the road and reducing 

the possibility of erosion. 

12 CONCLUSIONS & RECOMMENDATIONS 

In summary, the management of the expected surface stormwater for both the proposed Options above 

can be done with minimal problems.  

The only variable to be considered is whether to keep the ‘Natural Site’ and allow the natural stormwater 

surface flows to prevail, but managed in a controlled manor or to ‘Terrace’ each site and definitively 

control the surface stormwater flows.  

It should be noted that the control and effective management of any surface stormwater can only take 

place if the site areas are prepared accordingly e.g. terracing. However, as a resultant of the gradual 

slopes of the natural contours and the low MAP, effective management can be achieved without the use 

of terracing and with inventive use of overland flow management in cut off roads, berms, drains, 

channels and chutes towards attenuation facilities. 

Therefore, it is our recommendation that a Natural Site be considered as far as possible to avoid 

financial constraints and allow for the effective stormwater management, although to a limited 

extent. 

Furthermore, it should be noted that an indicative PV site layout has been proposed for the process of 

identifying any possible constraints associated with the management of stormwater on the site and that 
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once the final layout of the site has been concluded, a re-evaluation of this proposal be completed to 

ensure alignment with the EMP. 

The site therefore is not considered problematic, however, it is noted that no provisions have been made 

to cater for the overland major storm occurrences, i.e. Q50 & Q100 durations. 

The future, and on-going management of the detention facilities will be required to ensure the full 

potential of the facility is available at all times so as to be effective and to ensure the objectives are 

achieved. This will mostly entail the cleaning of the pond free of silt, debris and / or litter. 

 

Refer Appendix ‘C’ – TYPICAL DETAILS (DWG No: 16145-5302-Rev A)
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APPENDIX A: GEOTECHNICAL REPORT 
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Jeffares & Green

in-situ

Wenner Array
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dry, loose to medium dense, 

intact, 

dry medium dense to 

dense, intact, 

dry, loose, intact, 

dry, medium dense becoming dense, intact, 

dry, loose, intact, 

dry, medium dense to dense, intact, 

dry, medium dense, intact, 

dry, 

medium dense becoming dense with depth, intact, 

dry, medium dense, intact, 

dry, medium dense, intact, 

 

dry, medium dense to dense, intact, 
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Sample No. Trial pit No. Depth (m) Description 
Specimen Test Results 

Failure Load Strength (UCS) Failure Code 

BH04A BH04 2.44 - 2.61 Gneiss 40 18.9 3B 

BH06B BH06 4.83 - 4.96 Gneiss 13 6.2 2B 

BH09B BH09 4.83 - 5.05 Granite 79.6 37.5 XA 

BH10B BH10 3.96 - 4.09 Granite 43.5 20.3 2B 

BH12A BH12 3.39 - 3.53 Gneiss 39.5 18.9 0B 

BH15A BH15 4.75 - 4.89 Gneiss 158.3 74.1 XA 

BH19B BH19 4.87 - 5.00 Granite 91.3 42.9 XA 

BH22B BH22 3.27 - 3.50 Granite 73 34.6 XA 

BH25B BH25 3.17 - 3.49 Granite 112.6 52.8 2B 

BH26B BH26 3.00 - 3.28 Gneiss 357 168.3 YA 

BHDG1B BHDG1 7.67  7.82 Gneiss 35.6 16.8 0B 

Sample 
No. 

BH 
number Depth (m) Description 

Soil Mortar Analysis (%) Atterberg 
Limits (%) 

GM Potential Expansion 
Coarse 
Sand 

Coarse 
Fine 
sand 

Medium 
Fine Sand 

Fine 
Fine 
Sand 

Passing 
0.075 
mm 

LL PI LS 

BH10C BH10 0.00 - 0.95 
Silty 

gravelly 
sand 

64 6 6 7 17 24 7 2.5 1.92 LOW 

BH20A BH20 0.75 - 1.50 Silty sand 47 11 12 9 20 - SP 1.0 1.61 LOW 

Slightly Plastic  

LOW  
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Sample 
No. 

Trial 
Pit Depth (m) Description 

Particle size distribution % Atterberg 
Limits (%) Potential Expansion 

Gravel Sand Silt Clay LL PI LS 

TP01 TP01 0.15 - 0.60 
Calcrete with nodules of 

gneiss intermixed with silty 
sand 

71 23 5 1 19 3 1.7 LOW 

TP03 TP03 0.00 - 0.45 
Nodules of calcrete and 

granite intermixed with silty 
gravelly sand 

76 21 2 1 22 6 2.9 LOW 

TP05 TP05 0.25 - 0.45 
Nodules of gneiss with silty 

sand and minor calcrete 
nodules 

68 27 3 2 18 3 1.7 LOW 

 

LOW  

Sample 
No. 

Trial 
Pit 
No. 

Depth (m) Description MDD 
kg/m3 

OMC 
% 

CBR Maximum 
Swell 

MAASHTO % 
TRH 14 Classification 

90% 93% 95% 98% 100% 

TP01 TP01 0.15 - 0.60 

Calcrete with 
nodules of gneiss 
intermixed with 

silty sand 

2114 7.3 35 76 103 128 145 0.03 G5 

TP03 TP03 0.00 - 0.45 

Nodules of calcrete 
and granite 

intermixed with 
silty gravelly sand 

2109 4.6 29 75 106 139 159 0.09 G5 

TP05 TP05 0.25 - 0.45 

Nodules of gneiss 
with silty sand and 

minor calcrete 
nodules 

2272 5.2 33 62 81 136 174 5.1 G4 
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Sample No. Borehole No. Description Moisture Content 
(%) 

BH10C BH10 Silty gravelly sand 6.7 

BH20A BH20 Silty sand 5 

TP01 TP01 
Calcrete with nodules of gneiss intermixed with silty sand 

1.8 

TP03 TP03 
Nodules of calcrete and granite intermixed with silty gravelly sand 

2 

TP05 TP05 
Nodules of gneiss with silty sand and minor calcrete nodules 

1.4 

Sample Number Depth (m) Density   
kg/m3 

W    
% H1 (cm) H2 (cm) 

Time 
Permeability 

cm/s h m s 

TP05 0.25 - 0.45 2045 5.2 60 30.4 0 43 42 2.28E-04 

Sample 
No. Description pH 

Stability 
pH at 
20 C 

Langelier 
Index at 

20°C 

Ryznar 
Stability 
Index at 

20°C 

Aggressiveness 
Index 

Corrosivity 
Ratio 

Final agressiveness 
index at 20°C 

TP01 

Calcrete with 
nodules of gneiss 
intermixed with 

silty sand 

7.9 8.2 -0.3 8.5 10 0.3 319 

TP03 

Nodules of calcrete 
and granite 

intermixed with 
silty gravelly sand 

7.8 8.2 -0.4 8.6 9.9 0.2 358 

TP05 

Nodules of gneiss 
with silty sand and 

minor calcrete 
nodules 

7.9 8.2 -0.3 8.5 10 0.2 321 
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Sample Number  Moisture % 
Thermal 

Conductivity (K)      
W/m.k 

Thermal 
Resistivity (p)      

C.cm/W 

Volumetric specific 
heat (C)          

MJ/(m3.K) 

Thermal 
Diffusivity (D)      

mm2/s 

TP03 
   

0 0.291 344.7 1.201 0.243 
3 0.506 200.8 1.491 0.35 
7 0.775 135 1.551 0.504 

TP05 
   

0 0.371 272.2 1.557 0.239 
3 0.94 107 1.413 0.669 
7 1.311 52.99 2.332 0.83 
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 33  34

dry loose to 

medium dense, intact, 

dry, 

dense, intact, 

dry loose to 

medium dense, intact, 

dry, 

medium dense to dense, intact, 

dry, loose, intact, 

dry, medium 

dense to dense, intact, 

dry, loose, intact, 

dry, medium dense, intact, 

dry, medium dense to dense, intact, 

dry, medium dense, intact, 

dry, medium dense to 

dense, intact, 

dry, medium 

dense to dense, intact, 
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Sample No. Trial pit No. Depth (m) Description 
Specimen Test Results 

Failure Load Strength (UCS) Failure Code 

BH71B BH71 4.10 - 4.23 Gneiss 339 159.7 YA 

BH77B BH77 4.30 - 4.53 Gneiss 107.9 38 3B 

BHDG2A BHDG2 7.96  8.14 Gneiss 29.0 10.3 YA 

Sample 
No. 

BH 
number Depth (m) Description 

Soil Mortar Analysis (%) Atterberg 
Limits (%) 

GM Potential 
Expansion Coarse 

Sand 

Coarse 
Fine 
sand 

Medium 
Fine Sand 

Fine 
Fine 
Sand 

Passing 
0.075 
mm 

LL PI LS 

BH56A BH56 0.95 - 1.50 Silty sandy 
Gravel 34 10 12 11 33 39 9 4.0 2.02 LOW 

BH67A BH67 2.40 - 3.00 Silty sand 34 11 36 10 9 - NP 0.0 1.25 LOW 
BH67B BH67 5.45 - 6.50 Silty sand 42 21 17 13 7 - NP 0.0 1.35 LOW 

BH69A BH69 4.50 - 5.00 
Completely 
weathered 

Gneiss 
42 18 18 11 11 - NP 0.0 2.16 LOW 

BH70A BH70 0.00 - 0.64 Silty sand 20 15 20 20 24 - NP 0.0 1.35 LOW 

BH75A BH75 4.69 - 5.00 

Completely 
weathered 

granitic 
material 

38 20 19 13 10 - NP 0.0 1.54 LOW 

BH77C BH77 1.90 - 2.44 Silty sand 40 11 12 12 25 22 6 2.0 1.46 LOW 

Non-Plastic

LOW  
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Sample 
No. 

Trial 
Pit Depth (m) Description 

Particle size distribution % Atterberg Limits 
(%) Potential Expansion 

Gravel Sand Silt Clay LL PI LS 

TP06 TP06 0.00 - 0.50 Silty sand with nodules of 
calcrete 43 48 4 5 21 1 0.8 LOW 

TP08 TP08 0.00 - 0.50 Silty Gravelly Sand with nodules 
of  calcrete 53 38 4 5 22 2 1.0 LOW 

TP10 TP10 0.35 - 1.25 Calcrete with Silty sand 61 35 2 2 22 5 2.7 LOW 

 

LOW  

Sample 
No. 

Trial 
Pit 
No. 

Depth (m) Description MDD 
kg/m3 

OMC 
% 

CBR Maximum 
Swell 

MAASHTO % 
TRH 14 Classification 

90% 93% 95% 98% 100% 

TP06 TP06 0.00 - 0.50 
Silty sand with 

nodules of 
calcrete 

2028 5.7 21 50 70 97 116 0.02 G5 

TP08 TP08 0.00 - 0.50 

Silty Gravelly 
Sand with 
nodules of  

calcrete 

2067 7.4 30 68 93 105 111 0.0 G5 

TP10 TP10 0.35 - 1.25 Calcrete with 
Silty sand 2048 6.3 26 58 79 147 194 0.1 G5 
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Sample No. Borehole No. Description Moisture Content 
(%) 

BH56A BH56 Silty sandy gravel 8.4 

BH67A BH67 Silty sand 9.9 

BH67B BH67 Silty sand 9.9 

BH69A BH69 Completely weathered gneiss 6.4 

BH70A BH70 Silty sand 0.6 

BH75A BH75 Completely weathered granitic material 5.9 

BH77C BH77 Silty sand 12.9 

TP06 TP06 Silty sand with nodules of calcrete 1.6 

TP08 TP08 
Silty Gravelly Sand with nodules of  calcrete 

1.8 

TP10 TP10 Calcrete with Silty sand 2.3 

Sample Number Depth (m) Density   
kg/m3 

W    
% H1 (cm) H2 (cm) 

Time 
Permeability 

cm/s h m s 

TP08 0.00 - 0.5 1860 7.4 60 8 0 20 51 1.42E-04 

Sample 
No. Description pH 

Stability pH at 
20 C 

Langelier 
Index at 

20°C 

Ryznar 
Stability 
Index at 

20°C 

Aggressiveness 
Index 

Corrosivity 
Ratio 

Final 
agressivity 

index at 20°C 

TP06 Silty sand with 
nodules of calcrete 8.1 

8 0.1 7.9 10.3 0.3 176 

TP08 
Silty Gravelly Sand 

with nodules of  
calcrete 7.9 

7.9 0 8 10.1 0.2 214 

TP10 Calcrete with Silty 
sand 8 8.2 -0.2 8.4 10.1 0.3 283 
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Sample Number  Moisture % 
Thermal 

Conductivity (K)    
W/m.k 

Thermal 
Resistivity (p)    

C.cm/W 

Volumetric 
specific heat (C)     

MJ/(m3.K) 

Thermal 
Diffusivity (D)    

mm2/s 

TP06 
0 0.364 277.3 1.528 0.238 
3 0.83 120.6 1.36 0.661 
7 1.118 90.05 1.794 0.64 
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 49  50

dry, loose, intact, 

dry, 

medium dense, intact, 

 to a depth of 0.60m. 

dry, loose to medium dense, intact, 

dry, dense, intact, 

dry, medium dense, intact, 

dry, 

dense, intact, 

dry, loose, intact, 

dry, loose, intact, 

dry, medium dense, intact, 



 51  52



  



 55

Sample No. Trial pit No. Depth (m) Description 
Specimen Test Results 

Failure Load Strength (UCS) Failure Code 

BH118B BH118 3.86 - 4.00 Schist 132.4 63.2 1B 

BH121B BH121 2.44 - 2.70 Schist 67.6 31 1B 

BH122B BH122 4.89 - 5.00 Gneiss 137.6 64.7 1B 

BH124B BH124 4.76 - 4.96 Granite 177 83.8 2B 

BH125A  BH125 3.00 - 3.27 Gneiss 164.8 58.5 2B 

BH129B BH129 4.93 - 5.05 Pegmatite 44.8 21 0B 

BHDG1B BHDG1 7.67 - 7.82 Gneiss 35.6 16.8 0B 

BHDG2A BHDG2 7.96 - 8.14 Gneiss 29 10.3 YA 

BHDG3A BHDG3 4.50 - 4.72 Granite 146.4 69.5 4B 

Sample 
No. 

BH 
number Depth (m) Description 

Soil Mortar Analysis (%) Atterberg 
Limits (%) 

GM Potential Expansion 
Coarse 
Sand 

Coarse 
Fine 
sand 

Medium 
Fine 
Sand 

Fine 
Fine 
Sand 

Passing 
0.075 
mm 

LL PI LS 

BH113B BH113 0.00 - 0.53 Silty sand 32 15 21 17 15 - NP 0.0 1.18 LOW 
BH117A BH117 0.70 - 1.50 Silty sand 28 14 18 17 0 - NP 0.0 1.72 LOW 
BH123A BH123 0.00 - 0.20 Silty sand 24 11 22 23 20 17 3 1.5 1.29 LOW 

BH124C BH124 0.10 - 0.70 Silty sand 28 11 19 20 23 - NP 0.0 1.22 LOW 

Non-Plastic

 

LOW 
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Sample 
No. 

Trial 
Pit Depth (m) Description 

Particle size distribution % Atterberg Limits 
(%) Potential Expansion 

Gravel Sand Silt Clay LL PI LS 

TP11 TP11 0.15 - 0.60 Calcrete with minor silty 
gravelly sand 65 28 6 1 20 2 1.0 LOW 

TP12 TP12 0.00 - 0.10 Silty sandy gravel 81 13 5 1 18 4 2.2 LOW 

TP14 TP14 0.45 - 1.40 Highly to completely 
weathered schist 65 27 7 1 29 5 2.5 LOW 

 

LOW  

Sample 
No. 

Trial 
Pit 
No. 

Depth (m) Description MDD 
kg/m3 

OMC 
% 

CBR Maximum 
Swell 

MAASHTO % 
TRH 14 Classification

90% 93% 95% 98% 100% 

TP11 TP11 0.15 - 0.60 
Calcrete with 

minor silty 
gravelly sand 

2147 6.7 59 72 82 91 97 0.02 G5 

TP12 TP12 0.00 - 0.10 Silty sandy 
gravel 2192 3.6 26 76 110 195 253 0.05 G6 

TP14 TP14 0.45 - 1.40 

Highly to 
completely 
weathered 

schist 

2107 7.4 20 29 35 47 55 0.07 G6 
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Sample No. Borehole No. Description Moisture Content (%) 

BH113B BH113 Soil 13.5 

BH117A BH117 Soil 0.9 

BH123A BH123 Silty sand 17 

BH124C BH124 Soil 15 

TP11 TP11 Calcrete with minor silty gravelly sand 0.8 

TP12 TP12 Silty sandy gravel 0.6 

TP14 TP14 Highly to completely weathered schist 1.4 

Sample Number Depth (m) Density     
kg/m3 

W     
% H1 (cm) H2 (cm) 

Time 
Permeability 

cm/s h m s 

TP12 0.00 - 0.1 1973 3.6 60 9.8 0 21 49 1.20E-04 

Sample 
No. Description pH 

Stability pH at 
20 C 

Langelier 
Index at 

20°C 

Ryznar 
Stability 
Index at 

20°C 

Aggressiveness 
Index 

Corrosivity 
Ratio 

Final 
agressiveness 
index at 20°C 

TP11 Calcrete with minor 
silty gravelly sand 8 

8.3 -0.3 8.6 10.1 0.3 319 

TP12 Silty sandy gravel 8 8 0 8 10.2 0.2 214 

TP14 Highly to completely 
weathered schist 7.9 

8.2 -0.3 8.5 10 9.8 323 
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Sample Number  Moisture % 
Thermal 

Conductivity (K)      
W/m.k 

Thermal 
Resistivity (p)      

C.cm/W 

Volumetric specific 
heat (C)          

MJ/(m3.K) 

Thermal 
Diffusivity (D)      

mm2/s 

TP11 
   

0 0.233 431.9 1.238 0.188 
3 0.592 170.4 0.985 0.604 
7 0.929 111.2 1.485 0.645 

TP14 
   

0 0.251 399.8 1.2 0.21 
3 0.63 160.9 1.419 0.448 
7 1.11 92.83 1.47 0.778 



 59

o
o

o
o

 60

o
o
o
o
o

o
o
o
o



  



  



  



 67  68

intermediate to hard



1: 250 000 Geological Map 2820 Upington

et al In:

The geology of South Africa.

et al

Precambrian Res

1:3 000 000 Groundwater Harvest 

Potential of the Republic of South Africa

Geotechnical Design  Part 1

et al

S. Afr. 

J. Geol

Jurnal Kejuruteraan Awam,

Journal of Geotechnical and Geoenvironmental 

Engineering, 124(5): 396-405. 

Geotechnique



DYASONS KLIP PV 5 (PTY) LTD SIVEST Civil Engineering Division 

Dyasons Klip 5 - Stormwater Management Report 

Revision No. 0 May 2020 Page 29 of 31 

APPENDIX B: EXTERNAL & INTERNAL ROAD LAYOUT / PRE & POST 

DEVELOPMENT FLOW LAYOUTS  

  



R

I

D

G

E

 

L

I

N

E

R

I

D

G

E

 

L

I

N

E

R

I

D

G

E

 

L

I

N

E

R

I

D

G

E

 

L

I

N

E

R
I
D

G

E
 
L
I
N

E

R

I

D

G

E

 

L

I

N

E

R

I

D

G

E

 

L

I

N

E

R

I

D

G

E

 

L

I

N

E

R
I
D

G
E

 
L
I
N

E

R

I

D

G

E

 

L

I

N

E

R

I

D

G

E

 

L

I

N

E

R

I

D

G

E

 

L

I

N

E

R

I

D

G

E

 

L

I

N

E

R

I
D

G

E

 
L

I
N

E

R

I

D

G

E

 

L

I

N

E

R

I

D

G

E

 

L

I

N

E

R
ID

G
E

 L
IN

E

R

I

D

G

E

 

L

I

N

E

R

ID
G

E
 L

IN
E

R

I
D

G

E

 
L
I
N

E

R

I

D

G

E

 

L

I

N

E

F

L

O

W

F

L

O

W

F

L

O

W

F

L

O

W

F

L

O

W

F

L

O

W

F

L

O

W

F

L

O

W

FLOW

F

L

O

W

F

L

O

W

FLO
W

F

L

O

W

F

L

O

W

F

L

O

W

F

L

O

W

F

L

O

W

F
L
O

W

F

L

O

W

F
L
O

W

F
L
O

W

F

L

O

W

F

L

O

W

F

L

O

W

V
A

L
L
E

Y
 L

IN
E

V

A

L

L

E

Y

 

L

I

N

E

V

A

L

L

E

Y

 

L

I

N

E

V

A

L

L

E

Y

 

L

I

N

E

V

A

L

L

E

Y

 

L

I

N

E

V
A

L
L
E

Y
 L

IN
E

V

A

L

L

E

Y

 

L

I

N

E

V

A

L

L

E

Y

 

L

I

N

E

V

A

L

L

E

Y

 

L

I

N

E

V

A

L

L

E

Y

 

L

I

N

E

V

A

L

L

E

Y

 

L

I

N

E

V

A

L

L

E

Y

 

L

I

N

E

V

A

L
L
E

Y

 
L
I
N

E

V

A

L

L

E

Y

 
L

I
N

E

V

A

L

L

E

Y

 

L

I

N

E

V

A

L

L

E

Y

 
L

I
N

E

V

A

L
L
E

Y

 
L
I
N

E

V

A

L

L

E

Y

 

L

I

N

E

V
A

L
L
E

Y
 
L
I
N

E

F

L

O

W

F

L

O

W

F

L

O

W

F

L

O

W

F

L

O

W

F

L

O

W

F
L
O

W

F

L

O

W

F
L
O

W

F

L

O

W

F
L
O

W

FLOW

FLOW

F

L

O

W

F
L
O

W

GEELKOP 456

BLOEMSMOND 455

M

C

TAGGARTS CAMP 453

R

O

O

I

P

U

N

T

 

6

1

7

DYASONS KLIP 454

E

X

I

S

T

I

N

G

 

R

O

A

D

E

X

I

S

T

I

N

G

 

R

O

A

D

Date

Revision Details

By

Chk

Rev

Project Title

ISSUED FOR INFORMATION 28.05.20 A

DYASON KLIP PV5

STUDY AREA &

PRE-DEVELOPMENT

OVERLAND FLOW

Drawing Title

REFERENCE DRAWINGS

51 WESSEL ROAD

RIVONIA, 2128

JOHANNESBURG

SOUTH AFRICA

Tel  : +27 11 798 0600

Fax : +27 11 803 7272

e-mail : info@sivest.co.za

SIGNATURE : DATE :

DESIGNED

Pr No: BY : 

R HIRST *

RevisionSiVEST Project Number SiVEST Drawing Number

 ON ORIGINAL PLAN

0 10 20 30 40 50

 Scale 

SIGNATURE : DATE :

CHECKED ON BEHALF OF SiVEST

Pr No: BY : 

R HIRST *

DRAWN

DATE:BY : 

T PROPHET 
05/2020

"COPYRIGHT IS VESTED IN SiVEST IN TERMS OF THE COPYRIGHT

ACT (ACT 98 OF 1978) AND NO USE OR REPRODUCTION OR

DUPLICATION THEREOF MAY OCCUR WITHOUT THE WRITTEN

CONSENT OF THE AUTHOR"

GENERAL NOTES

1. THIS DRAWING PROVIDES INFORMATION RELATED TO THE

FORM OF THE WORK WHEN COMPLETED TOGETHER WITH

GUIDANCE, WHERE FUNDAMENTAL TO THE DESIGN, FOR THE

SEQUENCE OF CONSTRUCTION. THIS DRAWING DOES NOT

PURPORT TO INCLUDE ANY NECESSARY PRECAUTIONS, ITEMS

OR COMPONENTS REQUIRED FOR CONSTRUCTION SAFETY.

ALL SUCH PRECAUTIONS MUST BE TAKEN AND ITEMS OR

COMPONENTS SUPPLIED BY THE CONTRACTOR.

2. ANY DISCREPANCIES ARE TO BE CONFIRMED WITH THE

ENGINEER ON SITE PRIOR TO WORK PROCEEDING.

3. ONLY WRITTEN DIMENSIONS SHALL BE USED.

4. ALL DIMENSIONS ARE IN ..........

THIS DRAWING HAS BEEN PREPARED UNDER THE

CONTROLS ESTABLISHED BY THE SiVEST QUALITY

MANAGEMENT SYSTEM AND MEETS THE REQUIREMENTS

OF THE SETA QUALITY GRADING SYSTEM THAT IS ISO

COMPLIANT

05/2020

TP

MLM

DYASON KLIP PV 5

LOCALITY PLAN

STUDY AREA AND PRE-DEVELOPMENT OVERLAND FLOW DIRECTION

SCALE 1:10000

A530016145

AS_SHOWN

LEGEND:

PROPOSED SITE

VALLEY LINE                    

RIDGE LINE

EXISTING ASPHALT/GRAVEL ROAD

STORMWATER CHANNEL

DETENTION POND

ALTERNATIVE PROPOSED ROAD

PROPOSED EXTERNAL ROAD

PROPOSED INTERNAL ROAD



R

I

D

G

E

 

L

I

N

E

R

I

D

G

E

 

L

I

N

E

R

I

D

G

E

 

L

I

N

E

R

I

D

G

E

 

L

I

N

E

R
I
D

G

E
 
L
I
N

E

R

I

D

G

E

 

L

I

N

E

R

I

D

G

E

 

L

I

N

E

R

I

D

G

E

 

L

I

N

E

R
I
D

G
E

 
L
I
N

E

R

I

D

G

E

 

L

I

N

E

R

I

D

G

E

 

L

I

N

E

R
ID

G
E

 L
IN

E

R

I

D

G

E

 

L

I

N

E

R
ID

G

E
 L

IN
E

R

I
D

G

E

 
L
I
N

E

R

I

D

G

E

 

L

I

N

E

R

I

D

G

E

 

L

I

N

E

FLOW

FLOW
FLOW

FLOW

FLOW FLOW

FLOW

FLOW

FLOW

FLOW

FLOW

FLOW

F
L
O

W

FLOW

FLOW

FLOW

FLOW

FLOW

F

L

O

W

F

L

O

W

F

L

O

W

F

L

O

W

FLOW

FLOW

F

L

O

W

FLOW

F
L

O
W

F
L
O

W

F
L

O
W

F

L

O

W

F

L

O

W

F

L

O

W

F
L

O
W

F

L

O

W

F

L

O

W

F

L

O

W

V
A

L
L
E

Y
 L

IN
E

V

A

L

L

E

Y

 

L

I

N

E

V

A

L

L

E

Y

 

L

I

N

E

V

A

L

L

E

Y

 

L

I

N

E

V

A

L

L

E

Y

 

L

I

N

E

V
A

L
L
E

Y
 L

IN
E

V

A

L

L

E

Y

 

L

I

N

E

V

A

L

L

E

Y

 

L

I

N

E

V

A

L

L

E

Y

 

L

I

N

E

V

A

L

L

E

Y

 

L

I

N

E

V

A

L

L

E

Y

 

L

I

N

E

V

A

L

L

E

Y

 

L

I

N

E

V

A

L

L

E

Y

 
L

I
N

E

F

L

O

W

F

L

O

W

F
L
O

W

F
L

O
W

F

L

O

W

F

L

O

W

F

L

O

W

F

L

O

W

F

L

O

W

F

L

O

W

F

L

O

W

F

L

O

W

F

L

O

W

F

L

O

W

F

L

O

W

FLOW

F
L

O
W

F

L

O

W

F

L

O

W

F

L

O

W

F

L

O

W

F

L

O

W

F

L

O

W

F

L

O

WF
L
O

W

V

A

L
L
E

Y

 
L
I
N

E

BLOEMSMOND 455

M

C

TAGGARTS CAMP 453

R

O

O

I

P

U

N

T

 

6

1

7

DYASONS KLIP 454

P

R

O

P

O

S

E

D

 

R

O

U

T

E

Date
Revision Details

By

Chk

Rev

Project Title

ISSUED FOR INFORMATION 28.05.20 A

DYASON KLIP PV5

POST-DEVELOPMENT

CHANNELED FLOW

Drawing Title

REFERENCE DRAWINGS

51 WESSEL ROAD

RIVONIA, 2128

JOHANNESBURG

SOUTH AFRICA

Tel  : +27 11 798 0600

Fax : +27 11 803 7272

e-mail : info@sivest.co.za

SIGNATURE : DATE :

DESIGNED

Pr No: BY : 

R HIRST *

RevisionSiVEST Project Number SiVEST Drawing Number

 ON ORIGINAL PLAN

0 10 20 30 40 50

 Scale 

SIGNATURE : DATE :

CHECKED ON BEHALF OF SiVEST

Pr No: BY : 

R HIRST *

DRAWN

DATE:BY : 

T PROPHET 
05/2020

"COPYRIGHT IS VESTED IN SiVEST IN TERMS OF THE COPYRIGHT

ACT (ACT 98 OF 1978) AND NO USE OR REPRODUCTION OR

DUPLICATION THEREOF MAY OCCUR WITHOUT THE WRITTEN

CONSENT OF THE AUTHOR"

GENERAL NOTES

1. THIS DRAWING PROVIDES INFORMATION RELATED TO THE

FORM OF THE WORK WHEN COMPLETED TOGETHER WITH

GUIDANCE, WHERE FUNDAMENTAL TO THE DESIGN, FOR THE

SEQUENCE OF CONSTRUCTION. THIS DRAWING DOES NOT

PURPORT TO INCLUDE ANY NECESSARY PRECAUTIONS, ITEMS

OR COMPONENTS REQUIRED FOR CONSTRUCTION SAFETY.

ALL SUCH PRECAUTIONS MUST BE TAKEN AND ITEMS OR

COMPONENTS SUPPLIED BY THE CONTRACTOR.

2. ANY DISCREPANCIES ARE TO BE CONFIRMED WITH THE

ENGINEER ON SITE PRIOR TO WORK PROCEEDING.

3. ONLY WRITTEN DIMENSIONS SHALL BE USED.

4. ALL DIMENSIONS ARE IN ..........

THIS DRAWING HAS BEEN PREPARED UNDER THE

CONTROLS ESTABLISHED BY THE SiVEST QUALITY

MANAGEMENT SYSTEM AND MEETS THE REQUIREMENTS

OF THE SETA QUALITY GRADING SYSTEM THAT IS ISO

COMPLIANT

05/2020

TP

MLM

DYASON KLIP PV 5

LOCALITY PLAN

POST-DEVELOPMENT CHANNELED FLOW DIRECTION

SCALE 1:7500

LEGEND:

PROPOSED SITE

VALLEY LINE                    

RIDGE LINE

EXISTING ASPHALT/GRAVEL ROAD

STORMWATER CHANNEL

DETENTION POND

ALTERNATIVE PROPOSED ROAD

PROPOSED EXTERNAL ROAD

PROPOSED INTERNAL ROAD

AS_SHOWN

16145 5301 A



GEELKOP 456

BLOEMSMOND 455

TUNGSTEN LODGE 636

M

C

TAGGARTS CAMP 453

R

O

O

I

P

U

N

T

 

6

1

7

DYASONS KLIP 454

ROOI PUNTS NORTH

452/12

E

X

I

S

T

I

N

G

 

R

O

A

D

E

X

I

S

T

I

N

G

 

R

O

A

D

P

R

O

P

O

S

E

D

 

A

C

C

E

S

S

 

R

O

U

T

E

U

P

I

N

G

T

O

N

K

E

I

M

O

E

S

N

1

4

 

F

R

E

E

W

A

Y

CURRIES CAMP

E
X

I
S

T
I
N

G
 
G

R
A

V
E

L
 
R

O
A

D

EXISTING GRAVEL ROAD

M

C

R

O

O

I

P

U

N

T

 

6

1

7

Date
Revision Details

By

Chk

Rev

Project Title

ISSUED FOR INFORMATION 28.05.20 A

DYASON KLIP PV5

EXTERNAL & INTERNAL

ROAD LAYOUT

Drawing Title

REFERENCE DRAWINGS

51 WESSEL ROAD

RIVONIA, 2128

JOHANNESBURG

SOUTH AFRICA

Tel  : +27 11 798 0600

Fax : +27 11 803 7272

e-mail : info@sivest.co.za

SIGNATURE : DATE :

DESIGNED

Pr No: BY : 

R HIRST *

RevisionSiVEST Project Number SiVEST Drawing Number

 ON ORIGINAL PLAN

0 10 20 30 40 50

 Scale 

SIGNATURE : DATE :

CHECKED ON BEHALF OF SiVEST

Pr No: BY : 

R HIRST *

DRAWN

DATE:BY : 

T PROPHET 
05/2020

"COPYRIGHT IS VESTED IN SiVEST IN TERMS OF THE COPYRIGHT

ACT (ACT 98 OF 1978) AND NO USE OR REPRODUCTION OR

DUPLICATION THEREOF MAY OCCUR WITHOUT THE WRITTEN

CONSENT OF THE AUTHOR"

GENERAL NOTES

1. THIS DRAWING PROVIDES INFORMATION RELATED TO THE

FORM OF THE WORK WHEN COMPLETED TOGETHER WITH

GUIDANCE, WHERE FUNDAMENTAL TO THE DESIGN, FOR THE

SEQUENCE OF CONSTRUCTION. THIS DRAWING DOES NOT

PURPORT TO INCLUDE ANY NECESSARY PRECAUTIONS, ITEMS

OR COMPONENTS REQUIRED FOR CONSTRUCTION SAFETY.

ALL SUCH PRECAUTIONS MUST BE TAKEN AND ITEMS OR

COMPONENTS SUPPLIED BY THE CONTRACTOR.

2. ANY DISCREPANCIES ARE TO BE CONFIRMED WITH THE

ENGINEER ON SITE PRIOR TO WORK PROCEEDING.

3. ONLY WRITTEN DIMENSIONS SHALL BE USED.

4. ALL DIMENSIONS ARE IN ..........

THIS DRAWING HAS BEEN PREPARED UNDER THE

CONTROLS ESTABLISHED BY THE SiVEST QUALITY

MANAGEMENT SYSTEM AND MEETS THE REQUIREMENTS

OF THE SETA QUALITY GRADING SYSTEM THAT IS ISO

COMPLIANT

05/2020

TP

MLM

DYASON KLIP PV 5

LOCALITY PLAN

EXTERNAL ROAD LAYOUT

SCALE 1:20000

LEGEND:

PROPOSED SITE

VALLEY LINE                    

RIDGE LINE

EXISTING ASPHALT/GRAVEL ROAD

STORMWATER CHANNEL

DETENTION POND

ALTERNATIVE PROPOSED ROAD

PROPOSED EXTERNAL ROAD

PROPOSED INTERNAL ROAD

A550016145

AS_SHOWN

DETENTION PONDS

PV PANEL SITE

NEIGHBORING SITES

PV PANELS

INTERNAL ROAD LAYOUT

SCALE 1:15000



DYASONS KLIP PV 5 (PTY) LTD SIVEST Civil Engineering Division 

Dyasons Klip 5 - Stormwater Management Report 

Revision No. 0 May 2020 Page 30 of 31 

APPENDIX C: TYPICAL DETAIL 

 



NGL

NGL

SUITABLE EROSION

PROTECTION

MAXIMUM DETENTION LEVEL

Date

Revision Details

By

Chk

Rev

Project Title

ISSUED FOR INFORMATION 28.05.20 A

DYASON KLIP PV 5

TYPICAL DETAILS

Drawing Title

REFERENCE DRAWINGS

51 WESSEL ROAD

RIVONIA, 2128

JOHANNESBURG

SOUTH AFRICA

Tel  : +27 11 798 0600

Fax : +27 11 803 7272

e-mail : info@sivest.co.za

SIGNATURE : DATE :

DESIGNED

Pr No: BY : 

R HIRST *

RevisionSiVEST Project Number SiVEST Drawing Number

 ON ORIGINAL PLAN

0 10 20 30 40 50

 Scale 

SIGNATURE : DATE :

CHECKED ON BEHALF OF SiVEST

Pr No: BY : 

R HIRST *

DRAWN

DATE:BY : 

T PROPHET 
MAY_2020

"COPYRIGHT IS VESTED IN SiVEST IN TERMS OF THE COPYRIGHT

ACT (ACT 98 OF 1978) AND NO USE OR REPRODUCTION OR

DUPLICATION THEREOF MAY OCCUR WITHOUT THE WRITTEN

CONSENT OF THE AUTHOR"

GENERAL NOTES

1. THIS DRAWING PROVIDES INFORMATION RELATED TO THE

FORM OF THE WORK WHEN COMPLETED TOGETHER WITH

GUIDANCE, WHERE FUNDAMENTAL TO THE DESIGN, FOR THE

SEQUENCE OF CONSTRUCTION. THIS DRAWING DOES NOT

PURPORT TO INCLUDE ANY NECESSARY PRECAUTIONS, ITEMS

OR COMPONENTS REQUIRED FOR CONSTRUCTION SAFETY.

ALL SUCH PRECAUTIONS MUST BE TAKEN AND ITEMS OR

COMPONENTS SUPPLIED BY THE CONTRACTOR.

2. ANY DISCREPANCIES ARE TO BE CONFIRMED WITH THE

ENGINEER ON SITE PRIOR TO WORK PROCEEDING.

3. ONLY WRITTEN DIMENSIONS SHALL BE USED.

4. ALL DIMENSIONS ARE IN ..........

THIS DRAWING HAS BEEN PREPARED UNDER THE

CONTROLS ESTABLISHED BY THE SiVEST QUALITY

MANAGEMENT SYSTEM AND MEETS THE REQUIREMENTS

OF THE SETA QUALITY GRADING SYSTEM THAT IS ISO

COMPLIANT

AS_SHOWN

16145 5302 A

TP

RH

TYPICAL SECTION THROUGH DETENTION POND

SCALE 1:1000

TYPICAL DETAIL OF GRAVEL ROAD

SCALE 1:1000

TYPICAL BERM DETAIL

SCALE 1:1000

AutoCAD SHX Text
OVERLAND RUN-OFF

AutoCAD SHX Text
2% CROSSFALL

AutoCAD SHX Text
OVERLAND RUN-OFF

AutoCAD SHX Text
 ROAD AREA   

AutoCAD SHX Text
ROAD SPECIFICATION TO ENGINEERS DETAILS

AutoCAD SHX Text
STORMWATER CHANNEL SIZE TO BE DETERMINED BY ENGINEER

AutoCAD SHX Text
PV PANELS (DUAL AXIS)

AutoCAD SHX Text
PV PANELS (FIXED TILT)

AutoCAD SHX Text
MIN SLOPE 1:3

AutoCAD SHX Text
MIN SLOPE 1:3

AutoCAD SHX Text
CHANNEL FLOW

AutoCAD SHX Text
ATTENUATION OVERFLOW

AutoCAD SHX Text
NGL

AutoCAD SHX Text
RUN-OFF

AutoCAD SHX Text
STORMWATER CHANNEL SIZE TO TO BE DETERMINED BY ENGINEER

AutoCAD SHX Text
NGL 

AutoCAD SHX Text
NGL 

AutoCAD SHX Text
MAX 1:3 

AutoCAD SHX Text
MAX 1:3 

AutoCAD SHX Text
MAX 1:3 



 

 

 

SiVEST Civil Engineering Division 

 

51 WESSELS STREET 

RIVONIA 

PO Box 2921, RIVONIA, 2128 

South Africa 

 

Tel + 27 11 798 0600 

Fax +27 11 803 7272 

 

Email info@sivest.co.za 

www.sivest.co.za 

 

Contact Person:  Richard Hirst 

Email: richardh@sivest.co.za 

 


	16145-5302 -RevA (Typical Detail of Gravel Road & Detention Pond)-A3.pdf
	Sheets and Views
	Layout1


	16145-5300 -RevA (PreDevelopment Overland Flow)-A3.pdf
	Sheets and Views
	Layout2


	16145-5301 -RevA (Post Development Channeled Flows)-A3.pdf
	Sheets and Views
	Layout2


	16145-5500 -RevA (Proposed External & Internal Layout)-A3.pdf
	Sheets and Views
	Layout2



		2020-05-31T11:52:33+0200
	Merchandt




