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1 INTRODUCTION 

1.1 Background Information 

The Lesedi Solar Power Project (LSPP) (hereafter referred to as the Project Area) is situated 
about 25 km east of Postmasburg, south of the R385. The project uses Photovoltaic (PV) 
technology to supply electricity to the Eskom grid and consists of two adjacent sites 
straddling the railway line between Postmasburg and Lime Acres. The installed capacity of 
the Lesedi Project totals 75 MW-DC, but capacity is capped at 64 MW-DC. The two sites 
cover a combined total area of 140 hectares, which is leased from the land owner for the 
projects planned 20+ year operating life. Full commercial operation commenced in May 
2014. 
 

1.2 Scope of Report 

The aquatic assessment report is comprised of two parts: 
 
Part 1: Aquatic Specialist Study 

• To provide feedback on the Aquatic Assessment site visit in May 2018 
• To assess the potential impacts of the proposed development activity on the identified 

aquatic ecosystems 
• To assess the potential water use licence applications applicable to the development 
• Provide required supplementary information for the Water Use Licence (WUL) 
• To provide the Department of Water and Sanitation (DWS) Risk Assessment Matrix 

 
Part 2:  Floodline Determination 

• Calculate the 1:50 and 1:100 year flood peaks from the contributing catchment area 
of the local river 

• Prepare the 1:50 and 1:100 year floodlines for the Lesedi PV Farm  
• Determine whether the 1:50 and/or the 1:100 year floodline will inundate the sub-

station area. 
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2 SITE DESCRIPTION 

2.1 General Site Characteristics 

The Lesedi Solar Power Project (LSPP) is situated about 25 km east of Postmasburg, south 
of the R385 (Figure 1). 
 

2.2 Catchment 

The project area is situated within the Orange River Catchment (Primary Catchment D) and 
within the quaternary catchment D73A.  The episodic channel that flows through the LSPP 
area drains into the Groenwater Spruit to the north of the project area. 
 
The catchment size, mean annual runoff and rainfall for the quaternary catchment are 
provided in the table below (Midgley et al., 1990). 
 
Table 1:  Catchment data 

Quaternary 
Catchment 

Catchment 
Surface Area 

km2 

Mean Annual 
Precipitation (MAP) in 

mm 

Mean Annual Run-
off (MAR) in mm 

D73A 3234.8 322.7 14.6 
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Figure 1: Lesedi Power Plant Locality 
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3 AQUATIC ASSESSMENT 

3.1 Site Visit Feedback 

A site visit to the project area was conducted on the 18th of May 2018.  The site visit entailed 
the following: 
 

• Identify and determine the nature of any natural aquatic systems 
• Assess the impact and alteration associated with the constructed low level crossing 
• Determine the proximity of the sub-station to the river, in particular relating to the 50- 

and 100-year flood events 
• Investigate a culvert downstream of the secondary PV site. 

 
The aim of the visit was to investigate the exact nature of the episodic river draining the area 
south west of the western PV site (Figure 2). This unnamed river drains into a small farm 
dam north of the railway line, through a number of newly refurbished culverts. In order to 
reach the Lesedi sub-station south of the river a low level crossing has been constructed to 
facilitate access to the Sub-station during high rainfall events, thus altering the river bed.  
 
The closest approach of the river is about 40 m from the sub-station. The sub-station has its 
own drainage measure in place and water is channelled away from the sub-station through 
drainage structures.  
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Figure 2:  Project Area Layout 
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3.2 Aquatic System Delineation 

An unnamed river located to the south of project area drains to the north-east of the project 
area.  The unnamed river has clear river bed characteristics with cobbles and stone 

dominating the river bed (  
Plate 1).  Riparian vegetation and in-stream vegetation is dominated by grass as there is no 
constant flow of water within the channel. No water was visible within the channel as the river 
is classified as episodic, only flowing during rainfall events.  The catchment receives very 
little rainfall with evaporation rates being higher than the rainfall per annum.   
 
The river flows north-east where it leaves the project area through culverts that flow under 
the dirt road and electrified railway line.  Routine maintenance on the culverts was observed 
during the site visit to ensure that water is not obstructed.  The river flows through the 
culverts to a small farm dam located on the other side of the dirt road.  The river does not 
form part of the primary or secondary river system within the catchment.   
 

 
Plate 1:  Typical stone river bed 

 
Plate 2: Upstream view of river channel 
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3.3 Constructed Low Level Crossing 

The sub-station (SS) is situated south of the drainage channel. Storm events are quite often 
associated with lightning and this causes the SS to trip on occasion. For this reason the need 
exists to access the SS during electrical storms. The concrete low level crossing was 
constructed during 2013, during the LSPP construction phase, to facilitate access to the SS. 
The drift is approximate 3 meters wide and does not cause any alteration in the nature of the 
stream flow, i.e. no obvious erosion related to the structure could be observed.  
 

Plate 3:  Constructed Drift Plate 4:  Upstream view of Concrete Drift 
 
 

3.4 Water Use Licence 

The construction of the drift through the identified river channel triggers a Section 21 (c):  
impeding or diverting the flow of water in a watercourse and 21 (i): altering bed, banks, 
course or characteristics of a watercourse according to the National Water Act, 1998.  Due to 
the nature of the aquatic system and the impacts associated with the development, the 
activity could be Generally Authorised by the Department of Water Affairs (DWS).  In this 
regard a DWS 23 Risk Assessment Matrix was compiled on delineated aquatic systems.  
The Risk Matrix will assist DWS to determine if the activity can be Generally Authorised (GA) 
according to Notice 509 of 2016 (Government Gazette No. 40229). 
 

3.4.1 DWS 23 Risk Assessment 

Due to the nature of the aquatic system being episodic and not forming part of the primary or 
secondary drainage system of quaternary catchment D73A, it is the professional opinion of 
the author of this report that the constructed low level crossing can obtain a General 
Authorisation in terms of Section 21 of the National Water Act.  Table 2 below presents a 
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summary of the Risk Assessment.  The prescribed risk matrix in term of Notice 509 is 
presented in Annexure A. 
 
 
 
 
 
 
 
Table 2:  Summary of Risk Assessment 

Phase Activity Impact Risk Rating 

Operational Concrete Drift 

• Increase in-stream 
water velocity 

• Erosion of water 
course 

• Flow sediment 
equilibrium change 

Low 

 
The risk associated with the concrete low level crossing is rated as a Low significance due to 

the episodic nature of the river.   

 

4 FLOODLINE DETERMINATION 

The purpose of the floodline determination was to calculate the 1:50 and 1:100 year flood 
peaks from the contributing catchment area of the local river, and prepare the 1:50 and 1:100 
year floodlines for the LSSP. In addition, the study served to determine whether the 1:50 
and/or the 1:100 year floodline will inundate the sub-station area. 
 
This section provides a summary of the floodline determination and the full report can be 
found in Annexure B.   
 
The 1:50 and 1:100 year flood inundation lines were prepared using the HEC-RAS software. 
The primary input to HEC-RAS is the cross section information that describes the shape and 
slope of the streams and the channel roughness. The HEC-RAS section locations and 
position of the cross section at the sub-station is presented in Annexure B. 
 
Cross sections were prepared using a 0.5 m contour interval LIDAR survey provided by the 
Client. The contours were used to define catchment areas, river flow paths and a surface 
model. Using ArcGIS 10.2.2 the necessary input files were created for hydrology calculations 
in HEC-RAS. The resultant export files were then re-imported into ArcGIS to generate the 
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necessary 1:50 and 1:100 year flood inundation maps of the area.  The 1:50 and 1:100 year 
floodlines are presented below in Figure 3.  
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Figure 3:  1:50 and 1:100 year floodlines 
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An assessment of the river south of the LSSP was carried out in order to determine the 
extent of the floodlines along the PV Farm, but particularly at the sub-station south of the PV 
farm. The 1:50 and 1:100 year flood events were analysed and indicate the following: 

• The hydraulic model results from HEC-RAS indicate that the PV farm is not 
threatened by the 50 or the 100 year flood events. It lies well above the level of a 
flooded river 

• The natural ground level at the sub-station south of the PV farm lies marginally higher 
than the 100 year floodline. Therefore the sub-station is also not threatened by the 
100 year flood. 

• To further mitigate against flooding risk a terrace for the sub-station could be created, 
higher than the ground level, will improve the situation at the sub-station, creating a 
freeboard above the flood level. 

 

5 CONCLUSION 

The aquatic assessment and floodline determination for the associated infrastructure (sub-

station and concrete drift) on the Lesedi PV farm the following can be concluded: 

 

• The river on the southern part of the farm is episodic in nature 

• The concrete low level crossing constructed has no significance impact on the river 

channel, flow and geomorphology of the system 

• The sub-station is not threatened by the 1:50 and/or 1:100 year floodline. 
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A 
DWS RISK ASSESSMENT 



ASPECTS AND IMPACT REGISTER/RISK ASSSESSMENT  FOR WATERCOURSES INCLUDING RIVERS, PANS, WETLANDS, SPRINGS,DRAINAGE LINES 
COMPILED BY: Knight Piesold (Pty) Ltd

Neal Neervoort (Pr.Sci.Nat 115316)

Nr. Phases Activity Aspect Impact Flow 
Regime

 Physico & 
Chemical (Water 

Quality)

Habitat 
(Geomorph+Veg

etation)

  Biota Severity Spatial 
scale 

Duration Consequence Frequency of 
activity

Frequency of 
impact

Legal Issues Detection Likelihood Significance Risk 
Rating Control Measures 

Borderline LOW 
MODERATE Rating 
Classes

Type Watercourse

1 Operational Phase Low Level 
Crossing

The low level crossingt will alter the 
natural topography with a hardened 
surface

Increase in-stream water velocity 
causing erosion                                                           
Erosion of water course
Flow sediment equilibrium change

1 1 1 1 1 1 1 3 1 1 5 1 8 24 L

Monitoring and maintenance on the concrete drift should be 
implemented during the life of the project to ensure that the drift does 
not impact on the receiving environment as no impact is envisaged on the 
current stream conditions or water quality.

-1

Unnamed River 
(Episodic system so 
no PES or Water 
quality could be 
obtained)

Severity 
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Calculation Report 
 

Client Name Lesedi Power Project Page: 1 of 23 

Project Name: Lesedi PV floodline Job No: RI 303-00766/02 

Calculation Title: Flood hydrology and Floodlines preparation for the 50 and 100 year flood 

  

File No.:  

Calculation is:     □     Preliminary                      Final 

Objective: Calculate the 1:50 and 1:100 year flood peaks from the contributing  

catchment areas and prepare the 1:50 and 1:100 year floodlines for the stream passing south of the Lesedi PV  

farm. Determine if the sub-station terrain will be inundated during the 50 year and the 100 year flood events. 

 

 

 

Unverified assumptions requiring subsequent verification 

No. Assumption Verified by Date 

- None - - 

    

    

    

 

 

This section applies to computer generated calculations 

Program Name/Number: HEC-RAS Version: 5.0.3 

    

Program Name/Number:  Version:  

 

Evidence of or reference to computer program verification, if applicable: 

 HEC-RAS cross section layout on Google Earth image in Appendix A. 

 Hec-Ras cross section of a typical cross section in line with the sub-station. 

Bases or reference thereto supporting application of the computer program to the physical problem: 

 The HEC-RAS model is used to determine the flow depth in the river sections. This is necessary in  

determining the Floodlines. 

 

 

 

 

 

Review and Approval 
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00 Gert Cloete 
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2018 
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1. PURPOSE: 

Calculate the 1:50 and 1:100 year flood peaks from the contributing catchment area of the local river,   

and prepare the 1:50 and 1:100 year floodlines for the Lesedi PV Farm. Determine whether the 1:50 and/or  

the 1:100 year floodline will inundate the sub-station area.  

 

 

2. REFERENCES: 

 

2.1  SANRAL. (Sept 2013). Road Drainage Manual. 6
th
 Edition 

2.2   

 

  

3. PROCEDURE/METHODOLOGY OF DESIGN: 

 

3.1  Determine Catchment Area 

3.2 Determine longest flow path and average slope 

3.3 Estimate the run-off co-efficient for the catchment 

3.4 Calculate the return period flood peaks for the contributing catchment 

3.5 Generate cross sections for the stream in vicinity of the project area 

3.6 Input cross-sectional data into HEC-RAS Hydraulic model software program and determine flow 
depths in the stream 

3.7 Generate mapping indicating the floodlines 

 

 

4. APPENDICES TO CALCULATIONS 

 

Appendix A  Catchment Area 

Appendix B HEC-RAS Cross sections and longitudinal profile 

Appendix C 1:50 and 1:100 year floodlines 

Appendix D Cross section 405 with water levels at the sub-station 
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5. CALCULATIONS 

5.1 Flood Hydrology 

5.1.1 Catchment 

 

The catchment areas are shown in Figure 1 and Appendix A. 

 

 
Figure 1 : Catchment Area 

 

 

The catchment characteristics are summarised in Table 1 below. 

 
Table 1 : Catchment Characteristics 

 Side Catchment 

Catchment area (km
2
) 8.24 

Longest Flow Path (km)  5.01 

Average slope (m/m) 0.0157 

Time of Concentration (hrs)  1.14 

Land Use Rural  

 
The Time of Concentration for defined watercourse flow conditions uses the equation shown below: 

 
385.0

2

1000

87.0












av

c
S

L
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Where  Tc =  Time of Concentration (hrs) 

Main channel 

Catchment  
boundary 
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 L = Hydraulic length of catchment (km) 

 S = Average Catchment Slope (m/m) 

 

The Time of Concentration for overland flow conditions uses the following equation: 

 

 

467.0

5.0
602.0 










S

rL
TC  

 

Where    TC =         Time of Concentration (hrs) 

               L =          Hydraulic length of catchment (km) 

               S =          Average Catchment Slope (m/m) 

 

The Side Catchment consists of a combination of overland flow and defined watercourse, whereas the Main 
Catchment only consists of a defined watercourse. 
 
5.1.2 Rainfall 
 
The average annual precipitation for the catchment area is 300 mm per annum.  
 
Apart from the duration and return period, the intensity of rainfall is also related to the mean annual 
precipitation and to the rainfall region. The “depth-duration-frequency” relationship depicted in Figure 2 below 
was used to determine point rainfall, which is then converted to intensity by dividing point rainfall by the time of 
concentration. 
 
 

5.1.3 Flood Peak Determination 

 
Flood peaks are affected by the rainfall amount, land use, soil characteristics and the antecedent moisture 
conditions. The catchment area size is 8.24 km

2
. Based on the size of the catchment the Rational Method was 

used in the analysis.  
 
The Rational Method is usually recommended up to catchments with an area of approximately 15km

2
. The 

formulation of this method as well as its inherent assumptions are discussed in the following sections. 
 

5.1.3.1 Rational Method 

The Rational Method is the most widely used method for determining flood peak discharges. The method 
assumes that the peak flow occurs when the entire watershed contributes to the flow at the catchment outlet 
and that the rainfall intensity is uniform over the catchment response time. As a consequence of these 
assumptions, the method is used only in small catchments (<15km

2
). The basic form of the equation is: 

 

6.3

.. AIC
Q =  

Where  Q =  Peak Flow (m
3
/s) 

   C =  runoff coefficient 

   I  = Rainfall Intensity (mm/hr) 

   A = Catchment Area (km
2
) 

 

 
The runoff coefficient (C) is an integrated value representing the catchment characteristics influencing the 
rainfall runoff relationship. It reflects that part of the storm rainfall contributing to the peak flood runoff at the 
catchment outlet. The runoff coefficients are given in Table 2. 
 
Table 2: Runoff coefficients 

Catchment ID Runoff coefficient, C 

Catchment 0.28 
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Figure 2: Depth-Duration-Frequency diagram for point rainfall (SANRAL) 

 
 
 
5.1.3.2 Empirical Methods 

Empirical methods are mostly based on simple correlations between peak flow rates and other catchment 
characteristics derived in order to establish general regional parameters. 
 
These methods are based mainly on flow measurements at measuring stations covering catchments that are 
seldom smaller than 10km

2
 and usually larger than 100km

2
. Consequently these methods are only applicable 

to medium and large catchments. 
  
5.1.3.2.1 Kovacs 

Kovacs studied approximately 300 highest flood peaks observed in South Africa between 1894 and 1979. The 
information was processed using the Francou-Rodier relationship, and the five regional curves with 
confidence bands were compiled. The Francou-Rodier relationship, which is used to determine the regional 
maximum flood (RMF), is expressed by the equation: 
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Where:          QRMF = regional maximum flood peak flow rate (m

3
/s) 

               K      = regional constant (obtainable from the regional classification detailed in 
                          Figure 3.37 and simplified in Table 3.18 of the Drainage Manual) 
               10

6
   = total world MAR (m

3
/s) 

               10
8
   = total world catchment area (km

2
) 

 
 
According to Kovacs a simple unorthodox analysis of the K-value and the representative return period of 
entirely independent flood peaks have provided coefficients which represent the 50 to 200 year peaks as 
fractions of RMF. These QT/QRMF ratios are provided in Appendix 3D (Tables 3D.1 and 3D.2) of the “Drainage 
Manual (2013)” and are dependent on the region as well as the effective catchment area.  
 

 
Figure 3: Maximum Flood Peak Regions in Southern Africa from Kovacs (1988) 

 

According to Figure 3, the Lesedi PV Farm lies within region K2, which is associated with a regional constant 
of 3.4. Figure 4 makes provision for a catchment smaller than 10km

2
. 
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Figure 4: QT/QRMF ratios for different catchment areas in South Africa 
 

 

 

5.1.4 Hydrology Results 

 
Table 3 below represents the hydrology result. Usually the RMF method is relatively conservative and 
overestimates flood discharges. In this case however the RMF provided results similar in size to the Rational 
Method, and an average of the two methods is applied to the hydraulic flood model. 
  
Table 3: Flood peaks for Main catchment 

Catchment ID Method 
Flood Peaks (m

3
/s) 

Q50 Q100 

Lesedi stream 
catchment 

Rational 20.8 29.2 

Kovacs 22.7 30.6 

Recommended 21.75 29.9 

 
 

5.2 Hydraulic Model 

 

The hydraulic assessment of the watercourses was carried out using the US Army Corps of Engineers River 
Analysis System – HEC – RAS version 5.0.3. This system enables the computation of one – dimensional, two-
dimensional, steady and unsteady flow river hydraulics, sediment transportation and water temperature 
analysis. However for this study, only the one-dimensional steady flow system was executed. For two-
dimensional analyses, a detailed digital terrain model survey is required for the entire reach of river to be 
modelled. 

 

5.2.1 Manning’s n 

 
Manning’s n value is a measure of flow resistance along a watercourse. This value was selected based on the 
Google Earth images of the watercourse and images that were taken at the site. The computed Manning’s n 
values were obtained from experimental data based on similar stream conditions. 
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The assumed Manning’s n values are summarised in Table 4. 

 
Table 4: Watercourse Manning's n values 

Reach Manning’s n value 

Main watercourse 0.035 

Flood Plains 0.04 

 
 

5.2.2 Hydraulic model of the Lesedi PV Farm stream 

 

Changes in the cross section and longitudinal slopes along a watercourse can cause the flow regime to 
oscillate back and forth from supercritical to subcritical flow. Consequently, in order to establish the hydraulics 
along the watercourse, a mixed flow regime was selected. 

 

The 1:50 and 1:100 year flood events were used to assess the water profile characteristics along the 
watercourse. Refer to Figure 5. Flows along the watercourse are subcritical for most part of the reach and 
supercritical at isolated sections. 
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Figure 5: Long section of river profile during the 1:50 and 1:100 year flood 

 

 

The surface water elevation fluctuates throughout the reach with the following average flow depth and 
velocity, refer to Table 5 below. 

 

Table 5: Average flow depth and velocity along the reach 

Return Period (yrs) Average flow depth (m) Average velocity (m/s) 

50 0.74 1.75 

100 0.84 1.88 
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5.3 Floodlines 

 
The 1:50 and 1:100 year flood inundation lines were prepared using the HEC-RAS software. The primary 
input to HEC-RAS is the cross section information that describes the shape and slope of the streams and the 
channel roughness. The HEC-RAS section locations and position of the cross section at the sub-station is 
presented in Appendix B. 
 
Cross sections were prepared using a 0.5 m contour interval LIDAR survey provided by the Client. The 
contours were used to define catchment areas, river flow paths and a surface model. Using ArcGIS 10.2.2 the 
necessary input files were created for hydrology calculations in HEC-RAS. The resultant export files were then 
re-imported into ArcGIS to generate the necessary 1:50 and 1:100 year flood inundation maps of the area. 
The 1:50 and 1:100 year floodlines are presented in Appendix C. 
 
A cross section at the sub-station river profile, indicating flood water levels, is included in Appendix D.  
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The flow depths and velocities at cross-sections adjacent to the Lesedi PV Farm (River Stations 1408 to 42) 
have been summarised in Table 6. 

 
Table 6: Flow Depths in the vicinity of the Site 

River 
Station 

T (yrs) 
Q     

(m
3
/s) 

Channel 
Level 
(m) 

Water 
Level 
(m) 

Flow 
Depth 

(m) 

Energy 
Level 
(m/m) 

Flow 
Velocity 

(m/s) 

1408 50 21.75 1514.74 1515.64 0.9 1515.89 2.24 

1408 100 29.9 1514.74 1515.77 1.03 1516.06 2.4 

                

1393 50 21.75 1514.48 1515.42 0.94 1515.64 2.11 

1393 100 29.9 1514.48 1515.46 0.98 1515.83 2.72 

                

1377 50 21.75 1514.4 1515.33 0.93 1515.5 1.86 

1377 100 29.9 1514.4 1515.43 1.03 1515.66 2.15 

                

1363 50 21.75 1514.36 1515.23 0.87 1515.39 1.8 

1363 100 29.9 1514.36 1515.34 0.98 1515.54 2.06 

                

1348 50 21.75 1514.32 1515.15 0.83 1515.28 1.66 

1348 100 29.9 1514.32 1515.26 0.94 1515.42 1.88 

                

1333 50 21.75 1514.29 1515.02 0.73 1515.17 1.8 

1333 100 29.9 1514.29 1515.11 0.82 1515.31 2.05 

                

1315 50 21.75 1514.18 1514.91 0.73 1515.03 1.59 

1315 100 29.9 1514.18 1515.01 0.83 1515.16 1.79 

                

1301 50 21.75 1514.05 1514.8 0.75 1514.93 1.6 

1301 100 29.9 1514.05 1514.9 0.85 1515.05 1.77 

                

1284 50 21.75 1513.84 1514.59 0.75 1514.76 1.85 

1284 100 29.9 1513.84 1514.72 0.88 1514.9 1.91 

                

1270 50 21.75 1513.66 1514.45 0.79 1514.6 1.78 

1270 100 29.9 1513.66 1514.54 0.88 1514.74 2.03 

                

1257 50 21.75 1513.51 1514.24 0.73 1514.45 2.09 

1257 100 29.9 1513.51 1514.4 0.89 1514.58 1.92 

                

1246 50 21.75 1513.28 1514.05 0.77 1514.28 2.22 

1246 100 29.9 1513.28 1514.19 0.91 1514.42 2.25 

                

1234 50 21.75 1512.88 1513.74 0.86 1514.07 2.59 

1234 100 29.9 1512.88 1513.87 0.99 1514.23 2.72 
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River 
Station 

T (yrs) 
Q     

(m
3
/s) 

Channel 
Level 
(m) 

Water 
Level 
(m) 

Flow 
Depth (m) 

Energy 
Level (m/m) 

Flow 
Velocity 

(m/s) 

1223 50 21.75 1512.7 1513.73 1.03 1513.92 2.01 

1223 100 29.9 1512.7 1513.86 1.16 1514.08 2.15 

                

1208 50 21.75 1512.57 1513.67 1.1 1513.79 1.6 

1208 100 29.9 1512.57 1513.79 1.22 1513.95 1.79 

                

1194 50 21.75 1512.55 1513.58 1.03 1513.71 1.63 

1194 100 29.9 1512.55 1513.7 1.15 1513.85 1.78 

                

1176 50 21.75 1512.5 1513.46 0.96 1513.58 1.61 

1176 100 29.9 1512.5 1513.58 1.08 1513.7 1.57 

                

1162 50 21.75 1512.47 1513.35 0.88 1513.46 1.45 

1162 100 29.9 1512.47 1513.42 0.95 1513.55 1.68 

                

1145 50 21.75 1512.43 1513.2 0.77 1513.28 1.24 

1145 100 29.9 1512.43 1513.26 0.83 1513.35 1.34 

                

1133 50 21.75 1512.4 1513.01 0.61 1513.11 1.36 

1133 100 29.9 1512.4 1513.07 0.67 1513.18 1.48 

                

1114 50 21.75 1512.29 1512.79 0.5 1512.86 1.19 

1114 100 29.9 1512.29 1512.85 0.56 1512.94 1.3 

                

1096 50 21.75 1512.01 1512.46 0.45 1512.6 1.63 

1096 100 29.9 1512.01 1512.54 0.53 1512.68 1.69 

                

1081 50 21.75 1511.38 1511.96 0.58 1512.24 2.33 

1081 100 29.9 1511.38 1512.07 0.69 1512.36 2.41 

                

1067 50 21.75 1510.26 1511.1 0.84 1511.73 3.51 

1067 100 29.9 1510.26 1511.25 0.99 1511.92 3.63 

                

1051 50 21.75 1509.9 1510.82 0.92 1511.22 2.79 

1051 100 29.9 1509.9 1510.95 1.05 1511.43 3.08 

                

1036 50 21.75 1509.83 1510.81 0.98 1511.04 2.1 

1036 100 29.9 1509.83 1510.94 1.11 1511.23 2.36 
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River 
Station 

T (yrs) 
Q     

(m
3
/s) 

Channel 
Level 
(m) 

Water 
Level (m) 

Flow Depth 
(m) 

Energy Level 
(m/m) 

Flow Velocity 
(m/s) 

1024 50 21.75 1509.67 1510.7 1.03 1510.91 2.02 

1024 100 29.9 1509.67 1510.83 1.16 1511.09 2.29 

                

1012 50 21.75 1509.63 1510.61 0.98 1510.79 1.9 

1012 100 29.9 1509.63 1510.73 1.1 1510.96 2.15 

                

999 50 21.75 1509.57 1510.48 0.91 1510.68 2.01 

999 100 29.9 1509.57 1510.63 1.06 1510.84 2.08 

                

989 50 21.75 1509.51 1510.41 0.9 1510.57 1.78 

989 100 29.9 1509.51 1510.58 1.07 1510.72 1.72 

                

973 50 21.75 1509.47 1510.23 0.76 1510.4 1.84 

973 100 29.9 1509.47 1510.35 0.88 1510.53 1.89 

                

960 50 21.75 1509.38 1510.11 0.73 1510.24 1.66 

960 100 29.9 1509.38 1510.2 0.82 1510.35 1.74 

                

947 50 21.75 1509.22 1509.96 0.74 1510.07 1.48 

947 100 29.9 1509.22 1510.04 0.82 1510.16 1.53 

                

935 50 21.75 1509.06 1509.77 0.71 1509.89 1.51 

935 100 29.9 1509.06 1509.84 0.78 1509.97 1.63 

                

920 50 21.75 1508.61 1509.62 1.01 1509.68 1.02 

920 100 29.9 1508.61 1509.69 1.08 1509.75 1.12 

                

906 50 21.75 1508.87 1509.43 0.56 1509.53 1.4 

906 100 29.9 1508.87 1509.48 0.61 1509.6 1.55 

                

890 50 21.75 1508.53 1509.19 0.66 1509.27 1.25 

890 100 29.9 1508.53 1509.24 0.71 1509.34 1.41 

                

877 50 21.75 1508.04 1509.06 1.02 1509.12 1.07 

877 100 29.9 1508.04 1509.14 1.1 1509.21 1.14 

                

861 50 21.75 1507.69 1508.74 1.05 1508.91 1.87 

861 100 29.9 1507.69 1508.85 1.16 1509.02 1.86 
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River 
Station 

T (yrs) 
Q     

(m
3
/s) 

Channel 
Level 
(m) 

Water 
Level 
(m) 

Flow Depth 
(m) 

Energy 
Level 
(m/m) 

Flow 
Velocity 

(m/s) 

849 50 21.75 1507.57 1508.47 0.9 1508.7 2.14 

849 100 29.9 1507.57 1508.58 1.01 1508.79 2.08 

                

834 50 21.75 1507.43 1508.29 0.86 1508.39 1.46 

834 100 29.9 1507.43 1508.35 0.92 1508.49 1.64 

                

818 50 21.75 1507.28 1508.17 0.89 1508.23 1.13 

818 100 29.9 1507.28 1508.24 0.96 1508.32 1.22 

                

802 50 21.75 1507.08 1507.89 0.81 1508.04 1.72 

802 100 29.9 1507.08 1508 0.92 1508.13 1.66 

                

786 50 21.75 1506.85 1507.46 0.61 1507.71 2.22 

786 100 29.9 1506.85 1507.55 0.7 1507.81 2.29 

                

772 50 21.75 1506.76 1507.34 0.58 1507.45 1.49 

772 100 29.9 1506.76 1507.4 0.64 1507.53 1.61 

                

758 50 21.75 1506.53 1507.19 0.66 1507.25 1.08 

758 100 29.9 1506.53 1507.27 0.74 1507.34 1.2 

                

739 50 21.75 1506.5 1507.11 0.61 1507.16 1.05 

739 100 29.9 1506.5 1507.18 0.68 1507.26 1.21 

                

726 50 21.75 1506.51 1506.98 0.47 1507.08 1.39 

726 100 29.9 1506.51 1507.05 0.54 1507.17 1.57 

                

708 50 21.75 1506.39 1506.88 0.49 1506.93 1.1 

708 100 29.9 1506.39 1506.94 0.55 1507.02 1.27 

                

681 50 21.75 1506.12 1506.6 0.48 1506.69 1.38 

681 100 29.9 1506.12 1506.66 0.54 1506.78 1.52 

                

664 50 21.75 1505.84 1506.34 0.5 1506.44 1.43 

664 100 29.9 1505.84 1506.4 0.56 1506.53 1.59 

                

647 50 21.75 1505.66 1506.03 0.37 1506.15 1.53 

647 100 29.9 1505.66 1506.09 0.43 1506.23 1.68 
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River 
Station 

T (yrs) 
Q     

(m
3
/s) 

Channel 
Level (m) 

Water 
Level (m) 

Flow Depth 
(m) 

Energy 
Level (m/m) 

Flow Velocity 
(m/s) 

633 50 21.75 1505.41 1505.85 0.44 1505.93 1.26 

633 100 29.9 1505.41 1505.9 0.49 1506.01 1.43 

                

612 50 21.75 1505.01 1505.65 0.64 1505.73 1.26 

612 100 29.9 1505.01 1505.72 0.71 1505.81 1.4 

                

594 50 21.75 1504.79 1505.4 0.61 1505.51 1.47 

594 100 29.9 1504.79 1505.44 0.65 1505.59 1.72 

                

576 50 21.75 1504.64 1505.15 0.51 1505.26 1.47 

576 100 29.9 1504.64 1505.25 0.61 1505.35 1.45 

                

559 50 21.75 1504.46 1504.97 0.51 1505.07 1.45 

559 100 29.9 1504.46 1505 0.54 1505.16 1.82 

                

541 50 21.75 1504.24 1504.7 0.46 1504.85 1.71 

541 100 29.9 1504.24 1504.8 0.56 1504.93 1.69 

                

524 50 21.75 1503.77 1504.41 0.64 1504.56 1.77 

524 100 29.9 1503.77 1504.44 0.67 1504.65 2.16 

                

507 50 21.75 1503.1 1504.02 0.92 1504.27 2.21 

507 100 29.9 1503.1 1504.22 1.12 1504.34 1.66 

                

493 50 21.75 1502.86 1503.82 0.96 1504.07 2.22 

493 100 29.9 1502.86 1504.04 1.18 1504.19 1.81 

                

475 50 21.75 1502.52 1503.38 0.86 1503.74 2.66 

475 100 29.9 1502.52 1503.67 1.15 1503.92 2.23 

                

462 50 21.75 1502.33 1503.39 1.06 1503.6 2 

462 100 29.9 1502.33 1503.54 1.21 1503.77 2.12 

                

449 50 21.75 1502.31 1503.29 0.98 1503.45 1.82 

449 100 29.9 1502.31 1503.43 1.12 1503.62 1.93 

                

436 50 21.75 1502.2 1503.09 0.89 1503.31 2.06 

436 100 29.9 1502.2 1503.22 1.02 1503.48 2.23 
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River 
Station 

T (yrs) 
Q     

(m
3
/s) 

Channel 
Level (m) 

Water 
Level 
(m) 

Flow Depth 
(m) 

Energy 
Level (m/m) 

Flow Velocity 
(m/s) 

421 50 21.75 1502 1502.91 0.91 1503.13 2.06 

421 100 29.9 1502 1503.06 1.06 1503.3 2.19 

                

406 50 21.75 1501.73 1502.88 1.15 1502.99 1.47 

406 100 29.9 1501.73 1503.03 1.3 1503.16 1.62 

                

392 50 21.75 1501.72 1502.69 0.97 1502.89 1.95 

392 100 29.9 1501.72 1502.86 1.14 1503.07 2.03 

                

378 50 21.75 1501.49 1502.54 1.05 1502.75 2.02 

378 100 29.9 1501.49 1502.63 1.14 1502.92 2.39 

                

367 50 21.75 1501.42 1502.48 1.06 1502.65 1.85 

367 100 29.9 1501.42 1502.5 1.08 1502.81 2.45 

                

352 50 21.75 1501.33 1502.3 0.97 1502.53 2.16 

352 100 29.9 1501.33 1502.53 1.2 1502.65 1.74 

                

337 50 21.75 1501.32 1502.15 0.83 1502.38 2.21 

337 100 29.9 1501.32 1502.24 0.92 1502.54 2.6 

                

323 50 21.75 1501.3 1501.92 0.62 1502.19 2.38 

323 100 29.9 1501.3 1502.01 0.71 1502.33 2.66 

                

311 50 21.75 1501.26 1501.82 0.56 1501.98 1.89 

311 100 29.9 1501.26 1501.86 0.6 1502.1 2.32 

                

299 50 21.75 1501.18 1501.62 0.44 1501.79 1.9 

299 100 29.9 1501.18 1501.71 0.53 1501.88 1.96 

                

287 50 21.75 1501.06 1501.54 0.48 1501.64 1.47 

287 100 29.9 1501.06 1501.59 0.53 1501.72 1.71 

                

273 50 21.75 1500.8 1501.3 0.5 1501.42 1.56 

273 100 29.9 1500.8 1501.36 0.56 1501.5 1.71 

                

259 50 21.75 1500.4 1501.03 0.63 1501.16 1.66 

259 100 29.9 1500.4 1501.09 0.69 1501.24 1.79 
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River 
Station 

T (yrs) 
Q     

(m
3
/s) 

Channel 
Level 
(m) 

Water 
Level (m) 

Flow Depth 
(m) 

Energy Level 
(m/m) 

Flow Velocity 
(m/s) 

248 50 21.75 1500.35 1500.84 0.49 1500.98 1.68 

248 100 29.9 1500.35 1500.9 0.55 1501.06 1.82 

                

233 50 21.75 1500.1 1500.63 0.53 1500.72 1.37 

233 100 29.9 1500.1 1500.69 0.59 1500.81 1.53 

                

217 50 21.75 1499.59 1500.43 0.84 1500.54 1.47 

217 100 29.9 1499.59 1500.53 0.94 1500.64 1.54 

                

205 50 21.75 1499.49 1500.26 0.77 1500.39 1.64 

205 100 29.9 1499.49 1500.37 0.88 1500.52 1.7 

                

191 50 21.75 1499.35 1500.18 0.83 1500.27 1.34 

191 100 29.9 1499.35 1500.3 0.95 1500.41 1.47 

                

176 50 21.75 1499.22 1500.06 0.84 1500.18 1.58 

176 100 29.9 1499.22 1500.16 0.94 1500.32 1.8 

                

163 50 21.75 1499.06 1500 0.94 1500.12 1.57 

163 100 29.9 1499.06 1500.04 0.98 1500.23 2.03 

                

149 50 21.75 1498.89 1499.73 0.84 1500 2.32 

149 100 29.9 1498.89 1499.99 1.1 1500.13 1.8 

                

136 50 21.75 1498.77 1499.67 0.9 1499.83 1.81 

136 100 29.9 1498.77 1499.63 0.86 1499.99 2.75 

                

125 50 21.75 1498.73 1499.54 0.81 1499.73 2.01 

125 100 29.9 1498.73 1499.69 0.96 1499.82 1.81 

                

111 50 21.75 1498.92 1499.46 0.54 1499.57 1.73 

111 100 29.9 1498.92 1499.46 0.54 1499.67 2.46 

                

99 50 21.75 1498.76 1499.19 0.43 1499.38 2.37 

99 100 29.9 1498.76 1499.28 0.52 1499.44 2.23 

                

88 50 21.75 1498.73 1499.14 0.41 1499.22 1.53 

88 100 29.9 1498.73 1499.19 0.46 1499.28 1.71 
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River 
Station 

T (yrs) 
Q     

(m
3
/s) 

Channel 
Level 
(m) 

Water 
Level (m) 

Flow Depth 
(m) 

Energy Level 
(m/m) 

Flow Velocity 
(m/s) 

79 50 21.75 1498.61 1499.02 0.41 1499.11 1.71 

79 100 29.9 1498.61 1499.07 0.46 1499.17 1.85 

                

68 50 21.75 1498.47 1498.77 0.3 1498.89 1.98 

68 100 29.9 1498.47 1498.82 0.35 1498.95 1.97 

                

56 50 21.75 1498.26 1498.54 0.28 1498.61 1.4 

56 100 29.9 1498.26 1498.55 0.29 1498.68 1.87 

                

42 50 21.75 1498.09 1498.2 0.11 1498.29 0.82 

42 100 29.9 1498.09 1498.25 0.16 1498.35 1.05 
 
 
 
 
 

 

6. CONCLUSIONS AND RECOMMENDATION 

 

An assessment of river south of the Lesedi PV Farm was carried out in order to determine the extent of the 
floodlines along the PV Farm, but particularly at the sub-station south of the PV farm. The 1:50 and 1:100 year 
flood events were analysed.  

 The hydraulic model results from HEC-RAS indicate that the PV farm is not threatened by the 50 or 
the 100 year flood events. It lies well above the level of a flooded river. 

 The natural ground level at the sub-station south of the PV farm lies marginally higher than the 100 
year floodline. Therefore the sub-station is also not threatened by the 100 year flood. 

 Creating a terrace for the sub-station, higher than the ground level, will improve the situation at the 
sub-station, creating a freeboard above the flood level. 
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