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1. INTRODUCTION 
 

1.1 Project Background and Description of the Activity 

 

The Rampal Mining project is located near Craigieburn, inland of umkomaas. The following apply to the 

proposed sandmining area: 

 

 A floating barge system would be used which is attached to a steel suction pipe for pumping sand 

from the river to the stockpile area for settling, sieving and transport off the site. 

 

It is the intention that sand would be mined during low flow conditions from the channel and large sand bars 

along the river bed and bank; it would be stock piled on the inland bank. An excavator a front-end loader 

would transfer the sand to the stockpile area approximately 25 m away from the river bank. It is proposed 

that the lifespan of the mining activities would be for a two-year period after which the permit holder would 

be required to rehabilitate the site to its former state.  

 

The proposed sandmining is situated on the following property: 

 
Farm No. Farm Name Farm Portion Latitude Longitude Area (ha) SG Code Deed 

8962 Gravesend 1 -30.180524 30.732160 104.7048 N0ET00000000896200001 N/A 

 

The key requirements for this study are as follows: 

1. Desktop hydrological assessment. 

2. Catchment analysis. 

3. Design flood investigation. 

4. Water balance assessment. 

5. Upstream and downstream impact assessment. 

6. Reporting (report & maps in pdf format). 

 

The coordinates for the development are: 

30.174962 S & 30.730478 E. 

 

The receiving environment as of April 2021 can be seen in Figure 1 with the location of the proposed activity 

in Figure 2. 

 

 
Figure 1 The receiving environment of the proposed sandmining 
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Figure 2 Locality map of the proposed sandmining at Rampal 
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1.2 Terms of reference 

 

i. Hydrological Assessment 

 

o Desktop assessment and site hydrological assessment, undertaken by the: 

a. Analysis of surface areas of the site; 

b. Analysis of sensitive areas on site; 

c. Analysis of existing storm water structures on site; and 

d. Determination of areas with clean and dirty water. 

 

o Hydraulic design analysis, illustrated by the:  

a. Determination of the design storm event (1:2, 1:10 & 1:50 year return period); 

b. Determination of the capability of proposed structures; and 

c. Recommendation of mitigation options and improvements. 

 

o Flood Hydrology: 

a. Hydraulic analysis, illustrated by the: 

- Compilation of the river reach model and flood line using HEC-RAS and HEC-geoRAS; 

- Determination of the flood risk and flood hazard throughout the study site; and 

- Recommendation of mitigation options associated with the hydraulic analysis. 

b. Consolidate results in a report with: 

- Flood line maps; and 

- A final flood line report. 

 

o Water balance assessment: 

a. analysing climate data from the SAWS and other databases using nearby rainfall stations (input 

or known data); 

b. determining any water demands and water outputs; and 

c. determining whether water in the system is clean or contaminated. 

d. Development of a static water balance. The information gathered in the desktop assessment 

and during the site visit will be used to create a process water flow diagram. A series of models 

will be considered for use in this balance study. The Department of Water Affairs and Forestry, 

2006 Best Practice Guideline G2: Water and Salt Balances was followed in this study. 

e. Produce a water balance study report with recommendations. An average annual water 

balance will be provided including an average dry and average wet month water balance. 

A set of recommendations will be provided to assist in the IWWMP and help the land owners 

to manage their water appropriately. 

 

o Surface Water Impact Assessment – including: 

a. Analysis of hydrological impacts on downstream users; 

b. Impact assessment due to the proposed changes including sedimentation etc. (dam an WW 

operation); and 

c. Risk assessment using the WARMS DWS (2012) database and other collated data. 

 

o Consolidate results in a report with: 

a. CAD drawings and flood extents; and 

b. A flood report. 

 

1.3 Gauged versus Ungauged Catchments 

 

Flood hydrology assessments can be limited if the information available is scant. In the Umkomaas area (which 

recently experienced a severe drought) most of the smaller tributaries (excluding large rivers) do not flow all 

year round as they have done in the past. This can be explained by changes in land use through 

intensification and increased areas under crops or commercial forests, an increase in water extraction 

(irrigation, dams, industrial needs and human needs), cyclic drought and climate change. Much of the flow 

in these rivers is not always accurately recorded by weirs. When a flood hydrology assessment is undertaken, 

depending on the data available, either gauged or ungauged catchments can be assessed. Gauged data 

are the most accurate approach assuming that the data quality is reliable and over a long period of time. In 

the absence of such data, an ungauged catchment is assessed using observed rainfall. This data (assuming 
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it is of good quality) is used as an input to a rainfall-runoff model. The design flood is determined using a 

statistical analysis of the rainfall and the catchment characteristics. 

 

In large catchment areas the antecedent moisture content is important for 1:100 year flood events. If the 

catchment is very dry before such an event, dams may fill up first from the flood waters and part of the rainfall 

may infiltrate, resulting in a reduced flow through the system, whereas a saturated catchment would result in 

a shorter lag time and a larger flow volume in the channel. This can lead to a difference in a simulated flood 

using design rainfall (ungauged) and a flood using observed streamflow (gauged). Furthermore, the large 

flood events are often poorly recorded in weirs due to poor maintenance and overtopping. 

 

For the study area, streamflow data was available however was of poor quality. As such, a detailed rainfall 

assessment was undertaken to determine the design rainfall events. 

 

2. STUDY SITE 
 

The site is located within Quaternary Catchment U10M which falls under the Mvoti/Mgeni/Mkomazi Water 

Management Area (WMA - 4). The site is within the catchment area of the uMkhomazi River (which flows into 

the Indian Ocean approximately 10 km downstream). The uMkhomazi estuary and its tributaries are classified 

as heavily to critically modified. 

 

The majority of the surrounding land comprises of commercial sugarcane and peri-urban/rural settlements 

with some natural grassland pockets nearby. Some natural forest areas can be found along the river and 

wetlands. Most of the watercourse systems on site have been invaded by invasive alien plants and 

encroachment of infrastructure. 

 

Rainfall in the region occurs in the summer months (mostly December to February), with a mean annual 

precipitation of 1 039 mm (observed from rainfall station 0211546 S). The reference potential evaporation (ETo) 

is approximately 1605 mm (A-pan equivalent, after Schulze, 2011) and the mean annual evaporation is less 

than 1200 mm, which exceeds the annual rainfall. This suggests a high evaporative demand and a water 

limited system. Summers are warm to hot and winters are cool. The mean annual temperature is 

approximately 22.9 ºC (11.4 ºC minimum and 34.4 ºC maximum) in summer and 16.4 ºC (4.1 ºC minimum and 

33 ºC maximum) in the winter months (Table 2). The underlying geology of the site is sedimentary Shale and 

Berea. 

 

Two gauging stations exists near the site although they are situated on different catchments U7H002 & 

U7H010). However, the data has not been verified for this site and the un-verified data is very limited. 

 
Table 2 Mean monthly rainfall and temperature observed near Mkomaas(derived from historical data) 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Mean Rainfall (mm) 115 106 111 60 42 22 18 26 55 91 112 112 1 033 

Mean Temperature 

(ºC) 
22.9 23.2 22.5 20.6 18.7 16.6 16.4 17 18.3 19.2 20.6 22 18.9 
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3. METHODOLOGY 
 

The following methodology was followed in order to meet the objectives as detailed in the terms of reference. 

The assessment of these systems considered the following databases where relevant: 

 
Table 3 Data type and source for the Rampal assessment 

Data Type Year Source/Reference 

Aerial Imagery 2016 Surveyor General 

1:50 000 Topographical 2011 Surveyor General 

2 m Contour 2010 Surveyor General 

River Shapefile 2011 EKZNW 

Geology Shapefile 2011 
Durban Geological Sheets/National 

Groundwater Archive 

Land Cover 2014 EKZNW 

Water Registration 2013 WARMS - DWS 

*Data will be provided on request 

 

3.1 Site Visit 
 

A site visit was conducted by Bruce Scott-Shaw of NatureStamp on the 14th June 2021. A pre-development 

state was assessed. The current condition was assessed as follows -  

 The vegetation characteristics of the watercourse were assessed for the determination of the Manning’s 

n-values; 

 The presence and dimensions of any crossings, such as culverts and bridges, that would act as a barrier 

to a flood event and that may be damaged during the occurrence of such an event were noted; 

 The overall state of drainage channels, streams and rivers was assessed;  

 The slope of the study site as well as evidence of flood damage and erosion around the site were noted; 

 The state of existing gauging stations (nearby) was assessed to determine if the structure is accurately 

recording streamflow (e.g. evidence of under cutting or damaged features); and 

 The elevation at the water level and crossing level in order to verify contour data. 

 

The watercourse systems were flowing at the time of the site visit. As a result, a river profile was only partially 

undertaken. 

 

 
Figure 3 General site conditions and structures observed during the site visit 
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3.2 Critical Catchment Delineation and River Reach Analysis 

 

The critical contributing catchment area was determined for use in both the watershed delineation tool and 

HEC-HMS and SWAT models. The sub-catchments were delineated using the 2 m contour set provided by the 

topographical survey as an input. This was used to create a Digital Elevation Model (DEM) that was then used 

as an input to the watershed tool (Figure 4). 

 

 
Figure 4 Soil Water Assessment Tool (SWAT) watershed delineation tool for sub-catchment delineation and stream network creation 

 

3.3 Design Flood Determination 
 

The peak flows for the 1:10, 1:50 and 1:100 flood events were calculated for the catchments using the rational 

method, the SCS-SA model and the Standard Design Flood Method as outlined in the SANRAL Drainage 

Manual (2013). The 1:10 and 1:50 year events were included for comparative reasons even though they were 

not a required output. The SCS-SA model is a hydrological storm event simulation model suitable ideally for 

application on catchments that have a contributing catchment of less than 30 km². The model has been 

used widely both internationally and nationally for the estimation of flood peak discharges and volume 

(Schulze et al., 1992). The type of surface in the drainage basin is also important. The Rational Method 

becomes more accurate as the amount of impervious surface, such as pavements and rooftops, increases. 

As a result, the Rational Method is most often used in urban and suburban areas (ODOT Hydraulics Manual, 

2014). 

 

3.4 Flood Line Determination 

 

Modelling of the flood lines was undertaken using the U.S. Army Corps of Engineers’ HEC-RAS v5.05 

programme, which is commonly used throughout South Africa. Numerous cross sections were created 

throughout the contributing area (Figure 5). Ineffective areas/hydraulic structures were digitized and included 

in the model. Land use coverage was used to determine the Manning’s n-values in a GIS platform. Each cross 

section may have had numerous values on either side of the channel depending on the site characteristics. 

Manning’s N-values were obtained from the HEC-RAS Hydraulic Reference Manual (2010) for the channel 

areas (a value of between 0.03 and 0.04 was used depending on the presence or absence of rock features 

and debris). Design flood values were used as an input for the relevant reaches. Given the slope of the 

catchment and the distance to downstream hydrological infrastructure, no inundation within the study site 

would occur from external features on the watercourse. As such, Normal Depth was selected for the reach 

boundary conditions. The slope of the channel was used as the value for the backwater calculation of the 

initial condition. Some inundation structures were included in the cross sections where there were structures 

present (Figure 5). 
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Figure 5 Longitudinal profile and channel cross sections developed for a section of the uMkhomazi 

 

 

3.5 Flood Line Determination for Minor Channels 

 

As HEC-RAS and HEC-geoRAS are highly sensitive to the resolution of the terrain data used in the model, small 

non-perennial channels such as drainage lines are often not captured within the model. In most cases the 

flood output is not required for such channels as the flood generated would be negligible. However, it is good 

practice to ensure that all channels or drainage lines are adequately covered. As such, the author has 

developed a simple model to generate a flood depth through GIS. The model considers the flood generated 

for nearby smaller catchments and applies and area weighted correction. The model generates a flood 

height based on this estimation within the existing terrain model. Figure 6 provides a schematic of this model. 

 

 
Figure 6 GIS model for flood generation in small channels  
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3.6 Water Balance 

 

3.6.1 Manual Calculation 

 

Manual calculations are the simplest options which involve a rapid screening of a site for quick and simple 

once off results. This approach is more suited to very simple systems where there is a limited level of complexity 

in the hydrological partitions. This approach does not require any equipment (field or desktop based). 

However, this approach may not be suitable for moderate to complex systems and could become 

impractical where larger repetitive calculations are required. This approach does not present the data visually 

as in some models. 

 

3.6.2 Spreadsheet Based Models 
 

Spreadsheet based models are commonly used by specialist as they allow for calculations to be undertaken 

quickly.  The user of such sheets can easily see the algorithms used in the model and can add or modify the 

functions according to the user requirement. However, there is a potential for greater user error and editing 

outputs can be time consuming. 

 

3.6.3 Standalone PC Based or High End Software 

 

Many software platforms are available to users looking to compile a water and salt balance. Some of the 

software is specifically designed for this purpose whereas others are more general accounting models. These 

models can be used for larger and more complex systems. These models/tools are user friendly and can 

produce data is a logical and aesthetically pleasing format. The input layout can often help the user to 

understand the water balance process. Furthermore, it is relatively simple to change variables and quickly run 

scenarios. However, this approach can be confusing if the user is inexperienced and can cost a lot of money 

for the license. An example of one of the models considered in this study is GoldSim. 

 

Three water balances were calculated for the proposed Farm development using WR2012 data in a 

spreadsheet based model. The output included an annual, wet month and dry month assessment. 

 

 

 
Figure 7 Water balance schematic for the proposed Rampal sandmining 
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4. LIMITATIONS AND ASSUMPTIONS 
 

In order to apply generalized and often rigid design methods or techniques to natural, dynamic environments, 

a number of assumptions are made. Furthermore, a number of limitations exist when assessing such complex 

hydrological systems. The following constraints may have affected this assessment: 

 

 Manning’s n - values (the channels roughness coefficient) was estimated. However, n- values in areas 

outside of the study area were estimated using a desktop approach due to the extent of the 

catchment. 

 

 0.5 - 2 meter contour interval data and Digital Elevation Models (DEMs) were used in the design flood 

estimation (development of the elevation model). However, outside of the immediate study area, the 

5 meter contours were used. Given the flood proposed, this resolution was considered to be of 

sufficient accuracy for the flood line determination. 

 

 Given the setting of the site (low flow during the site visit) it was difficult to determine which channels 

would be fully active in a flood and which are remnant channels which have since been bypassed. 

HEC-geoRAS and HEC-RAS models cannot be used to a very high level of accuracy on smaller non-

perennial systems as they are usually used on larger catchment areas. 

 

 There was little to no data on flows out of the system. The catchment is very small and the watercourse 

associated with the site has been transformed for recreation dams. In addition, boreholes nearby are 

used for small scale livestock drinking and are negligible. 

 

 It was assumed that 75 % of the rainfall was converted to runoff on tarred surfaces while the remaining 

25 % was intercepted and evaporated. 

 

 30 % of rainfall was assumed to be converted to runoff in this area (given the development layout). 
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5. RESULTS AND DISCUSSION 
 

A detailed desktop assessment was undertaken for the site. This was the point of departure for the calculation 

of design flood volumes. These adopted values were then used in the HEC-RAS and HEC-geoRAS models to 

route this flood event through the channel. 

 

5.1 Desktop Hydrological Assessment 

 

A detailed assessment of the rainfall stations and weirs was undertaken for the contributing catchment area. 

Rainfall stations were considered based on their proximity to the site, altitude and length/reliability of the data 

record. In similar vein, flow gauging stations were considered only if good quality data with a reasonable 

record length was available. No flow gauging stations were of relevance to the catchment area. 

 
Table 4  Comparison of values from some of the rainfall stations that were assessed during the data analysis 

Station No. Estimated MAP (mm) Years Reliable Altitude (m) Station Name 

0238682 A     Inglenook 

0211545 W 993 2 91.4 45 Amanzimtoti 

0211546 S 1039 126 33.8 58 Illovo Mill 

0211082 U 968 8 99.9 89 Amanzimtoti (WW) 

0211605 W 888 104 11.8 69 Panorama 

0211606 W 1087 125 18.4 45 Winkelspruit 

 

 
Figure 8  Long term synthesized annual rainfall values with the mean annual precipitation indicated in blue 
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Figure 9  Long averaged monthly rainfall values near the site 

 

5.2 Allowable Abstractions and Water Registration 

 

Quaternary Catchment (QC) site: U10M (Mkomazi). According to GN 538 (2016), the General Authorization 

(GA) limits for this QC are as follows–  

 

 Abstraction of surface water: 80 000 m3 / year @ 16 l/s from December to April. 

 Storage of water: 80 000 m3. 

 Groundwater abstraction: 275 m3/ha/year (allowed under GA). 

 

Rampal would be allowed to abstract 24 090 m3 of groundwater per year under general authorization. These 

limits show that this catchment area is snot heavily water limited and water conservation should be applied. 

 

5.3 Catchment 
 

The site is largely modified. The contributing catchment area of 4 368 km2 is predominantly vegetated with 

high water using commercial species (plantations and sugarcane) and bush. The drainage lines would have 

a relatively quick response to storm events although they are highly invaded with alien plant species and 

infiltration is high due to the sandy soils. Some areas of natural grassland exist, and the settlement areas are 

extensive throughout the catchment although of low density. 
 

Contour lines (2 meter) and the Alos Palsar 12.5 meter DEM were used to derive the surface terrain (Figure 11). 

The soils and geology were obtained from GIS layers obtained from eThekwini and national databases and 

site samples. Various vegetation databases were used to determine the likely or expected vegetation types 

(Mucina & Rutherford, 2006; Scott-Shaw & Escott, 2011). A number of recognized databases were utilized in 

achieving a comprehensive review. 
 

This site is found within the Indian Ocean Coastal Belt biome, and is classified as KwaZulu-Natal Coastal Belt 

vegetation unit (CB 3) (Mucina & Rutherford, 2006; Scott-Shaw & Escott, 2011). The desktop analysis revealed 

that the area is ‘hardly protected’ 'but is considered endangered due to approximately 49 % of this unit 

remaining intact. However, very few concerns were found from the C-plan and SEA database due to the 

commercial agriculture/rural nature of the site. The following information was collected from the vegetation 

unit CB 3: 

 

o KwaZulu-Natal Province: Long and in places broad coastal strip along the KwaZulu-Natal coast, from 

near Mtunzini in the north, via Durban to Margate and just short of Port Edward in the south. 

 

o Altitude: ranges from about 20–450 m. 
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o Vegetation and Landscape features: Highly dissected undulating coastal plains which presumably used 

to be covered to a great extent with various types of subtropical coastal forest (the remnants of one of 

which are described in Chapter 12 as Northern Coastal Forest). Some primary grassland dominated by 

Themeda triandra still occurs in hilly, high-rainfall areas where pressure from natural fire and grazing 

regimes prevailed. At present the KwaZulu–Natal Coastal Belt is affected by an intricate mosaic of very 

extensive sugarcane fields, timber plantations and coastal holiday resorts, with interspersed secondary 

Aristida grasslands, thickets and patches of coastal thornveld. 

 

o Conservation: The vegetation type is considered endangered. The conservation target is 25%. Only 0.6 % 

of the unit is protected. 

 
Table 5 Existing land cover area for the contributing catchment area 

Land Cover Area (ha) Percentage 

Bare Ground 3766.22 0.9 

Cultivated commercial annual crops non-pivot 20343.05 4.7 

Cultivated commercial annual crops pivot 909.27 0.2 

Cultivated commercial permanent orchards 749.14 0.2 

Cultivated subsistence crops 17297.48 4.0 

Degraded 213.97 0.0 

Grasslands 200770.13 46.0 

Indigenous Forest 4709.99 1.1 

Low shrubland 2274.64 0.5 

Mines 6.39 0.0 

Plantations / Woodlots 58178.74 13.3 

Settlements 22582.56 5.2 

Thicket /Dense bush 86210.48 19.7 

Waterbodies 639.98 0.1 

Wetlands 7339.65 1.7 

Woodland/Open bush 10678.51 2.4 

Total 436670.19 100 
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Figure 10 Existing land use for the catchment area of the Rampal sandmining site  
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Figure 11 Exaggerated (x2) Digital Elevation Model (DEM) of the catchment surrounding the study site  

uMkhomaas River 

Ptn 1 of Gravesend No. 8962 

Sub-Catchment Divide 
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5.4 Design Rainfall 

 

A previous flood assessment was utilized (Sky V, 2019). Some of the calculations from this report were utilized. 

However, the flood was redesigned using updated data, site findings and for a larger area. 

 

Design rainfall differs from mean annual rainfall as it is rainfall associated with an events rainfall depth for a 

specified storm duration and a recurrence interval (frequency of occurrence). The design rainfall used is 

dependent on the method used to determine the peak discharge. The SCS-SA method use 1 day-rainfall for 

various return periods while the Rational and SDF Methods use rainfall intensity linked to the catchments Time 

of Concentration (Tc) and Storm Duration. The Design Rainfall Estimation (DRE) tool which uses observed 

rainfall data has been included for comparison. 

 

The results of the design rainfall analysis are summarised below: 

 
Table 6 Comparison between the various one-day design rainfall estimation techniques available for the study site 

Return Period 
Design Rainfall Depth (mm) 

SDF DRE SCS-SA (using DRE) Rational SKY V 

10 Year Return 

Period 
156.15 159.8 153 153 

98 

50 Year Return 

Period 
252.04 249.6 241 241 

139 

100 Year 

Return Period 
303.82 296.1 287 287 

159 

 

The design runoff results obtained for the 1:10, 1:50 and 1:100 year flood events for the various river reaches 

are summarised in Table 7. The populated calculation sheets for the SDF and SCS methods can be seen in 

Annexure C & D. The high contrast in values is due to the catchment size limitations of the design approaches. 

It is expected by the authors that the estimates from the rational and SDF are under designed as they are 

more tailored for urban areas. There are also likely inconsistencies due to larger catchment areas and rainfall 

value that may not be representative of the entire catchment (the area is known for localised storm events). 

Furthermore, the lack of vegetation and the presence of eroded channels has resulted in a much shorter time 

of concentration than what would have occurred in past decades. The design values indicate that the larger 

design events were vastly different between models whereas the smaller more frequent events were more 

similar between models. This is likely due to the recommended catchment areas that these models are 

designed for. The SCS method likely over-designed the flood. However, given the results, a combined model 

output was considered to be the most appropriate approach. 

 
Table 7 Adopted design peak discharge values (m3.s-1) run through HEC-RAS for the total catchment area 

 
Return Period 

10 50 100 

Averaged 

Flow 
759.73 1238.61 1530.46 

 

An analysis of existing flow data was undertaken. Although the data was insufficient to use for extreme value 

distributions, it was still useful to indicate low flow periods (preferred time for sandmining) and annual peaks. 

U1H005 upper catchment has good quality data but is too far upstream to use with confidence at the site. 

The gauging stations near the site (U1H006 and U1H009) have not captured the peak events, such as during 

1984 and 1987. 
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Figure 12 Flow data from three gauging stations along the uMkhomaas River 
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5.5 Hydraulic Modelling 
 

Various hydraulic models were produced in HEC-RAS and exported to HEC-geoRAS by importing river 

centreline, cross sections, water surfaces and flow data from GIS layers and the hydrologic model. This 

allowed for inundation mapping and flood line polygons to be generated. The water surface TIN was 

converted to a GRID, and then the actual elevation model was subtracted from the water surface grid. The 

area with positive results (meaning the water surface is higher than the terrain) illustrated the flood area, 

whereas the area with negative results illustrated the dry areas not inundated by the flood. Inundation can 

be seen at various locations such as around bends. 
 

The 1:2, 1:5, 1:10, 1:20, 1:50, 1:100 and 1:200 year combined flood hydrograph (Figure 12) showed a fairly quick 

time of concentration and a small combined peak. The 1:100 year flood extent (Figure 13) for the current 

state indicated that the low lying wetland areas of Rampal are within the flood extent. The N2 freeway does 

contribute through significant stormwater drain to the north. The flood extents are small and the velocity risk 

of damage is low. As such, if a flood event were to occur, the site would be at low/minimal risk of damage. 

This is particularly relevant as there are no significant crossings and small sub-catchments. The 1:100 year flood 

event of 1 530 m3.s-1 is significant but will be slightly reduced with greater depth of the channel and more 

attenuation from pooled slower flowing water. The lag time of the flood peak would also be slightly delayed. 
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Figure 13  1:100 year flood extent for the study area 
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5.6 Water Balance 

 

The data obtained for the site showed a mean annual evaporation of 1 200 mm. The naturalized flow mean 

annual runoff for the greater catchment is 37.43 million m3 for the catchment area of 280 km2. 

 
Table 8 WR2012 data relevant to Quaternary Catchment U10M 

 NATURALISED FLOW MARs 

 

BASIC 

INFORMATION 
 

1920 - 

1989 
1920 - 2004 1920 - 2009 Change in MAR 

Catchment area S-pan evaporation Rainfall 
MAR 

(WR90) 

MAR 

(WR2005) 

MAR 

(WR2012) 

WR2005 to 

WR2012 

Quaternary Gross Net evap 
MAE 

WR2005 

MAE 

WR90 
Rainfall MAP Net Net Net (percent) 

catchment (km2) (km2) zone (mm) (mm) zone (mm) (mcm) (mcm) (mcm) (percent) 

U10M 280 280 30A 1200 1200 U1C 858 28.70 37.91 37.43 -1.30 

 

According to an exhaustive study undertaken by AECOM (2014), the uMkhomazi River catchment is currently 

fairly undeveloped, with the notable exception of large tracts of commercial forestry and irrigated areas in 

the central catchment areas around the towns of Richmond, Ixopo, Bulwer and Impendle, as well as water 

abstractions for the SAPPI SAICCOR mill located near the coastal town of Umkomaas. 

 

For Quaternary Catchment U10M, the water use is as follows (AECOM, 2014): 

 Commercial Forestry - 0.12 million m3/a 

 Dry-land sugarcane – 0.06 million m3/a 

 Invasive alien plants – 0.18 million m3/a 

 Urban and rural use (surface) – 0.1 million m3/a 

 Urban and rural use (groundwater) – 0.01 million m3/a 

 Industrial use – 53.0 million m3/a 

 

The water balance for the Rampal site shows the following: 

 

o The proposed activity will obtain water from the river, which is returned through a small dam discharge 

and lateral flow; 

o No effluent is associated with the activity (apart from the household and office area); 

o There will be a slight increase in water use due increased evaporation and infiltration; 

o There is a slight net increase in stormflow due to less soil cover; 

o There is a slight increase in lateral sub-surface flow due to the increase in infiltration; and 

o There will be an increase in sedimentation of the river water and a deepening of the channel. 

 

The actual monthly water usage is low, on average, 48 000 m3 of water is required for the whole farm for an 

annual period. 80 000 m3 of surface water abstraction per year is allowed under general authorization. 

 

The extent of rainwater harvesting on site would be small but is encouraged for washing, factory/ablution use 

and for watering of gardens. This also contributes to on-site storm water management. 
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Figure 14  Water balance for the proposed sandmining 
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Figure 15 Monthly flow partitions for pre- and post-development conditions at the proposed Rampal sandmining 
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5.7 Potential Impacts & Mitigation 

 

The specialist recommendations need to address the following key questions: 

 

 Will downstream water users be affected by potential spills/leaks from the site? 

 Will the proposed sandmining result in a change in the surface water quality? 

 Will the proposed sandmining result in a change in the surface water quantity? 

 What actions can be taken to ensure no impact on surface water resources occurs? 

 

From a surface water quality perspective, the downstream users will be slightly affected by the operation of 

the sandmining. This is based on the following findings/reasons: 

 

 The development is situated near the mouth of the catchment and as such, has limited active 

downstream users (although the receiving environment may still be subjected to sediments and 

contaminants if not managed properly); 

 Turbidity and suspended solids are likely to increase; 

 Assuming there are spill contingency plans in place, this impact could be reduced; 

 Any spills would be contained if any spills were to occur. 

 

From a surface water quantity perspective, the downstream users will not be affected by the operation of the 

sandmining. This is based on the following findings/reasons: 

 

 There is no consumption of water related to the activity as water is immediately returned to the river; 

and 

 Storm water will be contained and attenuated in storm water structures. 

 

There are few to no down gradient of the site. It is unnecessary for an observation borehole be installed to 

monitor the groundwater quality. Focus should rather be placed on ensuring the integrity of surface water 

resources. 

 
5.8 Impact on Upstream and Downstream Users 

 

An investigation of the upstream and downstream users was undertaken for the overall system. Cognisance 

of proposed developments was also considered, even those that would not be directly impacted upon but 

could if transfers were implemented. The site is located near the mouth of the uMkhomazi River and the Indian 

Ocean. 

 

No abstractions were identified in close proximity upstream or downstream of the site. The farm itself has 

existing irrigation rights: 

 Run of river abstraction (Reg 21033551 – Vegetables (summer) – Dragline – 24 000 m3/year 

 Run of river abstraction (Reg 21033551 – Vegetables (winter) – Dragline – 24 000 m3/year 

 

The direct receiving environment is the estuary, SAPPI SAICOR and the neighbouring farms. The estuary is vital 

for the support of aquatic life that are reliant on the continued flow of water through the system. Given the 

catchment analysis, it is clear that this system is somewhat stressed and the highest priority water users are the 

potable users, the community and the environment. The water use in this area does not change as the 

abstracted volumes are returned to the river after a short period. There is a slight increase in evaporation. The 

net discharge of water on the system is close to the pre-development state. There is a slight increased risk of 

increased storm water discharge affecting the downstream environment (sediment discharge and 

contaminants). This is may be reduced by appropriate storm water structures that have been proposed. 

 

The farm itself is situated on a small catchment and, as such, does not have upstream users. The site is also 

disconnected from the greater catchment upstream areas. 
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Figure 16 Tributary located on the adjacent farm 

 

There are two significant downstream users. These are SAPPI SAICOR and Craigieburn Water Works: 

 SAPPI SAIRCOR – Reg No. 21044576/1 – Volume – 60 000 000 m3/a 

 SAPPI SAIRCOR – Reg No. 21065758/1 – Volume – 2 555 000 m3/a 

 

Since 1998, Saiccor Mill undertakes annual estuarine health surveys, periodic low flow studies and regular 

water quality tests. The results thus far show that the abstraction does have an impact although limited while 

the estuary remains in a good ecological state. 

 

The Rampal operation will have the following impact on the three downstream users (estuary/environment, 

Craigieburn WW & Saicor Mill): 

 Increase in water turbidity due to continual disturbance of the soil and water; 

 Reduction in sediments during peak events (abstraction of sand and silt); 

 Reduced flood peak due to deeper water and more attenuation. 

 

The overall risk on downstream users is considered to be low. 
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6. SURFACE WATER MONITORING PLAN 
 

The greater impact for the proposed development will be the operation phase. It is imperative that sound 

operation/management occurs that considers the environment and water impacts that may occur. 

 

The general mitigation measures and associated recommendations are: 

 

6.1 General 

 

 The sandmining activity should take consideration of any area where the mining occurrs within the 1:100 

year flood line. In addition, areas with high inundation near to the mining footprint will have a much higher 

risk of damage, under-cutting and erosion. As such, the access point should have sufficient bank support. 

Excavation activities should be done as quickly as possible in the unlikely event of such a flood occurring 

during this time. Appropriate erosion and protection barriers/structures should be considered for stockpile 

and movement areas. 

 

 The risk of flooding near the mining area is lower than further upstream. The risk would be water damage 

from the presence of water rather than damage from the velocity of water. Any equipment within the 

channel is at risk of velocity damage. As the development involves human operation, extra precaution 

should be taken in this regards where possible.  

 

 It is recommended that erosion control measures are considered to support the inner banks from 

undercutting and any debris be cleared away from the banks. 

 

6.2 Water Quality 

 

Although there is a low risk of surface water and groundwater contamination, it is still important to apply 

mitigation measures to ensure that even slight risks are addressed. The following measured are proposed by 

the specialist for operation: 

 Regular vehicle and machinery maintenance must be carried out to ensure that accidental spills are 

avoided. 

 The development should take consideration of any area where dirty water flows through the site. 

These areas should be considered as critical areas. This is particularly important during operation. Drip 

trays should be used at all times and spill management kits should be readily available in the event of 

petro-chemical spillage. 

 To prevent spillages, fuel or oil should be stored in a secure bunded facility. Absorbent materials such 

as “Drizit” must be readily available in the event of any accidental spills, and all contaminated 

material including soil must be disposed of at a registered waste disposal site. 

 In the event of a severe storm, operation activities should be temporarily stopped to avoid spills and 

potential contamination. 

 Any clean water paths (streams, gutters etc.) should not be directed into dirty water systems. 

 Roads should be managed in such a way that infiltration is allowed in certain areas, this will aim to 

restore sustained contributions to the watercourse. 

 Stockpiles and machinery must stay outside of the 1:100 year flood line and tributary except for brief 

periods when needed. 

 In locations were cement is required to be used, cement must be mixed in lined containers to prevent 

sub-surface contamination. 

 Any remnant rubbish, spoil, machinery and contaminants need to be removed from the development 

area. 

 

6.3 Mitigation Measures and Recommendations (Spill Management Plan) 

 

The proposed Rampal land use should employ best practise stormwater management practises, as outlined 

below –  

 

 Implementation should take place during the dry season wherever possible. Activities should stop 

during heavy rains. 
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 Vegetation clearing should be limited as much as possible and plants rescued for rehabilitation. 

 Directing clean stormwater towards natural drainage lines, contours and dispersing over grassed, flat 

areas (preferably the existing watercourses). 

 Vehicles and equipment must be kept outside of watercourse buffers and flood lines. 

 Vehicles and equipment must be kept clean and serviced off site. 

 Staff/workers on-site must be educated on identifying potential erosion areas and best practice 

guidelines. 

 Energy dissipating measures with regards to stormwater management would be installed where 

necessary to prevent soil erosion. 

 The engineer or contactor must ensure that only clean stormwater runoff enters the environment.  

 Drainage should be controlled to ensure that runoff from the project area does not culminate in off-

site pollution, flooding or result in any damage to properties downstream, of any stormwater discharge 

points. 

 Given the proximity of the site to water bodies, attenuation ponds are unneccesary. 

 Infrastructure must have the following: 

o Completely lined storage infrastructure (concrete bunded area), with the capacity to contain 

120% of the total amount of petrochemicals stored within a specific tank; 

o Spills must be completely removed from the site unless an oil separator is installed; 

o Valves / taps to contain or release any spillage collected from storage tanks; and 

o Fire extinguisher equipment installed within each facility. 

 

Furthermore, as guided by the DWS, the following soil erosion measures would be put into place –  
 

 Erosion control measures should be put in place to minimize erosion along the 

construction/implementation areas. Extra precautions must be taken in areas where the soils are 

deemed to be highly erodible.  

 Soil erosion onsite should be prevented at all times, i.e. post- construction activities.  

 Erosion measures should be implemented in areas prone to erosion such as near water supply points, 

edges of slopes etc. These measures could include the use of sand bags, hessian sheets, retention or 

replacement of vegetation if applicable and in accordance with the EMPR and the biodiversity 

impact assessment. 

 Where the land has been disturbed during implementation, it must be rehabilitated and re-vegetated 

back to its original state after completion.  

 Stockpiling of soil or any other material used during the construction phase must not be allowed on or 

near slopes, near a watercourse or water body. This is to prevent pollution of the impediment of 

surface runoff (further details are provided in the EMPr).  

 

In order to reduce the potential impact of spills on site the following must be adhered to: 

 

 Emergency numbers are provided on site – e.g. Spilltech, fire department, ambulance, etc.; 

 Spill cleaning kits such as a Drizit kit are available on site; 

 All chemicals on site are recorded in the inventory of hazardous substances; 

 Equipment, machinery and vehicles are regularly checked and maintained in good order; 

 Machinery and equipment maintenance is undertaken in designated areas; 

 Drip trays are to be placed underneath machinery and equipment during maintenance; 

 

In the instance of a spill on site the following procedure must be followed: 

1. Locate the source of the spill; 

2. Stop the spill and prevent further spreading; 

3. The appropriate oil sponge, absorbent or spill kit (e.g. DriZit) can then be used to clean and remove 

the spilled substance(s); 

4. Spills from trucks/tractors must be contained within a concreted site area and prevented from 

spreading; 

5. Spilled petrochemicals can then be cleaned up and removed using the appropriate oil sponge, 

absorbent or spill kit (e.g. DriZit);  

6. The spill must be reported to the site manager / supervisor and ECO; 

7. Depending on the significance of the spill, the incident may also need to be reported to the DEDTEA 

and DWS. 
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6.4 Soil Management & Erosion Control Plan 

 

To ensure rehabilitation is effective, it is vital that the working area is managed correctly during the operation 

phase. An important part of this management will be that careful preservation and management of soil 

stockpiles should be implemented on the mining site. The following points have been provided for use with 

the rehabilitation actions: 

 

 Consider stone packs/walls and alternative barriers. 

 Top- and subsoil stockpiles (used for road levelling and bank lifting) must not be stockpiled within the 

buffers/demarcated ‘no go’ areas or within the 1:100 year floodplain of a water course. 

 Naturally occurring vegetation removed by site clearance operations may be grubbed in with the topsoil 

for stockpiling. 

 The topsoil shall not be rendered in any other way inappropriate for rehabilitation use. 

 Topsoil stripping (in widening and realignment areas) shall not occur in wet weather and during stripping 

and stockpiling, the topsoil shall not be subject to a compaction force greater than 1 500kg/m² and shall 

not be pushed for more than 50m. 

 Topsoil shall also only be handled twice, once to strip and stockpile, and secondly to replace, level, shape 

and scarify if necessary. 

 Top soil stockpiles must be protected against erosion and a record kept of all top soil quantities and should 

there be shortfalls of topsoil required for rehabilitation, adequate replacement material from commercial 

sources should be obtained as approved by the Engineer (preferably from areas identified with sourced 

excess topsoil). 

 Equally, excess topsoil shall be landscaped and stabilized in accordance to the requirements of the 

Engineer and in consultation with the Contractor’s Land Rehabilitation Specialist. 

 Topsoil stockpiles should not be stockpiled for longer than 6 months. If this can’t be avoided, the stockpiles 

will need to be enriched or upgraded prior to rehabilitation. The Contractor shall consult with the Engineer 

with regards to matching preconstruction conditions or existing adjacent conditions. 

 All stockpiles left for extended periods of time shall be stabilized using approved vegetation cover or other 

erosion control measures.  

 
Table 9 Rehabilitation actions 

 Objective Action 

 

Result 

 

Timing 

Vegetation 

Component 

Alien plant 

control 

 

1. Ring-bark woody 

species. 

Kill certain alien 

species and 

prevent their 

dispersal. 

Encourage 

indigenous grasses. 

Within the 4-week period 

prior to the expected 

commencement of the first 

spring rains. 

Natural habitat 

management 

2. Manage the indigenous 

vegetation by burning. 

Return the 

vegetation to a 

more natural state. 

Grassland requires burning 

or less preferably mowing, 

every 2 or at most 3 years 

Stacking 

3. Ring-bark or stack 

plants/tress. Where there is 

a need to cut material this 

should be stacked outside 

and south of the 

conservation area. 

Remove vegetative 

waste and potential 

seed sources. 

From the start of the 

development till operation 

Alien plant 

programme 

 

4. Ongoing alien plant 

control methods. 

Kill certain alien 

species and 

prevent their 

dispersal. 

Encourage 

indigenous species 

Summer 1: Initial thorough 

treatment (September-

October), with a follow up in 

December-January, and a 

final follow-up in March-

April). 

Summer 2: September to 

March. Treatment in 

September-October and 

another in March-April. 

Summer 3: September to 

March. Treatment in 
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September-October and if 

necessary, in March-April. 

Manage storm 

water & Flood 

Peaks 

 

Storm water off 

infrastructure 

5. Manage water off 

impervious surfaces (roof, 

pavements, parking). 

6. Convert one of the 

dams into an attenuation 

pond. 

Encourage slow, 

dissipated flows 

towards the 

stream/wetland. 

 

Prior to development, 

maintained indefinitely 

during operation. 

Trap sediments 

and prevent 

erosion 

7. Prior to any 

development potential 

silt traps must be 

installed downstream of 

the construction area 

and located at the 

lowest point on the site. 

8. Concentrated flows 

need to be dissipated 

prior to entering the 

dredging dams. 

Prevent sediments 

contaminating the 

watercourse. 

Before construction, 

maintained during 

operation for two years until 

banks have stabilized with 

vegetation. 

Manage floods 

9. Stay outside of 1:100 

year flood area 

(excepts dredging 

equipment) 

Allow for the 

attenuation of peak 

flood events. 

Prior to development, 

maintained indefinitely 

during operation. 

Wetland 

Component 

Protect banks 

 

10. Provide protection of 

the banks of the active 

channel from erosion 

by creating a formal 

‘re-entry’ point for all 

storm water inputs. 

Protect wetland 

areas from 

degradation.  

In alignment with the report. 

Increase 

wetland 

vegetation 

area 

11. Use dam as a flood 

attenuation pond. 

Allow for a new 

area for obligate 

species. 

Prior to construction. 

Remove alien 

species and 

manage 

indigenous 

species 

12. Remove alien species 

and manage 

indigenous species as 

per the vegetation 

component. 

13. Actively replant 

indigenous obligate 

species. 

Return the wetland 

vegetation to a 

more natural state. 

Promote the return 

of aquatic life. 

Prior to construction. 

Ongoing monitoring every 6 

months (checked by ECO). 

Aquatic 

Component 

(Surface and 

groundwater) 

Manage 

pollutants on-

site 

14. Strict adherence to the 

Water Quality 

Management Plan 

(WQMP). 

No net loss of water 

quality in the 

stream(relative 

difference between 

the upstream and 

downstream 

sampling points. 

Sample water (pH, EC, TDS, 

macro nutrients and 

microbial organisms) 

during construction and 

twice a year for two 

years during operation. 
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7. CONCLUSION 
 

The results provided indicate that the proposed sandmining is partly within the 1:100 year flood extent of the 

uMkhomazi river. The flood risk in this area is low primarily due to the setting of the site within the landscape 

and along the well vegetated areas. 

 

The water balance showed that much of the runoff will be from the land, with a slight increase in surface flow 

and sediment discharge. Water flowing off surfaces would be “dirty water” although there are few identified 

pollutants on site. The net discharge of water on the system close to the pre-development state. There are no 

impacted upstream users as the site is isolated from such users. The risk on downstream users would be low 

assuming that the development adhers to specialist recommendations. 

 

The previous assessment recommended the following: 

 

1. The watercourses to be re-analysed if any changes occur in the geometric configuration of the river 

or additional infrastructure or/and controls are introduced into the system. 

2. An ongoing maintenance/management plan should be in place to ensure that this portion of the 

watercourse is kept free of silt and debris, so as not to increase the flood levels. 

3. We recommended a Safe level (inclusive of a 1.0 m freeboard from the 1 : 100yr Flood Level) to be 

13.16 m.a.s.l. 

4. Habitable On Site Accommodation must not below the above the 1 : 100yr Flood Level of 13.16 m.a.s.l. 

5. The property owner is to notify his/her insurance company of all Flood Risks on the property and is to 

ensure that this Flood Risk is conveyed over to future property buyers/stakeholders. 

6. The Environmental and other Municipality requirements need to be adhered to. 

 

Further recommendations are: 

 

1. Wetlands are an ideal storm water attenuation structures assuming that flows are strategically 

discharged into the system at multiple points with pre-attenuation and reduce any increase in storm 

water due to the existing development. This will reduce any sediment discharge. 

2. Strict adherence to best practice guidelines, spill management and erosion control must be 

throughout operation of the development. 

3. Regular maintenance of roads and culverts must be undertaken to ensure that the flood risk is not 

increased due to blockages by debris. 

4. The risk of the proposed development is low assuming adherence to mitigation measures. However, 

the risk should still be managed through appropriate storm water management and general 

maintenance. 
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