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1. INTRODUCTION 

1.1 Background 

Confluent Environmental (Pty) Ltd was approached by Gorra Water to conduct a freshwater 

specialist assessment for a Scoping and Environmental Impact Assessment (EIA) at the site 

of a proposed dam at Kamanatieloop Farm, Oudtshoorn. The assessment will be used to 

provide specialist inputs to the Water Use License Application (WULA) process for the 

proposed dam. The farm is No. 139, portion 102 in the Oudtshoorn regional district.  

 

Inputs from a freshwater specialist are required to report on the implications of the 

development for the natural watercourse, a non-perennial drainage line, that flows through 

the proposed dam site. These inputs will inform authorisation applications in terms of the 

National Water Act (NWA) and the National Environmental Act (NEMA). 

1.2 Terms of reference 

 Provide relevant background on the study site in terms of its ecological 

characteristics, status in conservation planning and dominant vegetation,   

 Determine the Present Ecological State (PES) and Ecological Importance and 

Sensitivity (EIS) of the affected freshwater ecosystem; 

 Assess the impacts of all phases of the proposed dam development on freshwater 

ecosystems and recommend measures to mitigate impacts; 

 Present the above in a report that meets the requirements of the EIA legislation 

(2014) and follows the guidelines of Brownlie (2005). 

 Inform the WULA process by determining the risks posed to freshwater ecosystems 

by the proposed development using the Risk Assessment Matrix developed by 

Department of Water and Sanitation (DWS). 

1.3 Study area 

Kamanatieloop Farm is located approximately 10 km south-east of the town of Oudtshoorn 

in the Western Cape (Figure 1). The site is located in the Breede-Gouritz Water 

Management Area (WMA 8). The area of the proposed dam forms part of the catchment for 

the Kammanassie River, although it is largely cut off from this system by agricultural fields 

located to the south of the property. There are no perennial rivers that transect the farm or 

the site of the proposed dam. 
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Figure 1. Overview of the area where Kamanatieloop Farm and the new proposed dam are located. 

The dam lies within the catchment of the Kammanassie River. 

1.4 Overview of the proposed development 

The proposed dam would cover an area of around 9.4 hectares at full supply level (FSL) with 

a volume of ca. 300 000 m3. The water source would be an existing allocation from the 

Kammanassie Irrigation Scheme which sources water from the Kammanassie Dam.  Water 

would be utilised for irrigation of crops. The irrigation canal currently circumnavigates almost 

the entire proposed dam site, except the dam embankment to the south. The dam 

embankment would be constructed using 53 000 m3 of soil from within the dam basin to a 

height of 18 metres from crest to downstream toe. The maximum depth of the dam would be 

17.3 metres. The full supply level (FSL) would be level with the invert (bottom) of the 

irrigation canal as the canal may not be inundated with water from the proposed dam. 

1.5 Definitions 

Reference to a watercourse in this document is based on the definition provided in the 

National Water Act (NWA; Act 36 of 1998): 

Watercourse means:  

a) a river or spring; 

b) a natural channel in which water flows regularly or intermittently; 

c) a wetland, lake or dam into which, or from which, water flows; and 

d) any collection of water which the Minister may, by notice of Gazette, declare to be a 

watercourse, and a reference to a watercourse includes, where relevant, its bed and 

banks. 
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The delineation of ‘the watercourse’ assessed in this study includes the ephemeral system of 

drainage lines in the catchment above, within, and downstream of the proposed 

Kamanatieloop Dam.  

1.6 Assumptions and limitations 

 An inherent characteristic of non-perennial watercourses is their intermittent flow 

regime. This presents a challenge for the aquatic specialist with the aim of 

determining the functional role and importance of such a watercourse within a 

catchment. This assessment was conducted during drought conditions in late 

summer (16 February 2018) when there was zero flow in the watercourse. There did 

not appear to have been flowing water for a long time period. Therefore the 

assessment was limited to observable characteristics of the instream and riparian 

habitat and could not include detailed assessments of flow, aquatic biota or water 

quality. 

 The conservation value of instream and riparian vegetation were not investigated in 

detail in this study because a botanical specialist had already assessed the site of 

the proposed dam prior to this study. The report compiled by Regalis Environmental 

CC (2017) was consulted as part of the desktop study. 

 This report is compiled without knowledge of the water chemistry typical of the supply 

from the Kammanassie Irrigation Scheme. Changes occur in water chemistry when 

flows change from a lotic (flowing) to a lentic (standing) environment. Depending on 

the water chemistry and the receiving physico-chemical environment in the dam 

basin, there are potential issues related to eutrophication and de-oxygenation. This 

will only occur if the water is enriched with nutrients or a high quantity of organic 

matter is left to decompose in the dam basin. 

 Limited information was available on the technical aspects of the proposed dam 

construction and operation at the time of writing this report. Available information at 

the time of writing has been presented in Section 1.4. 

 

2. ASSESSMENT METHODS  

2.1 Present condition of the watercourse 

A critical factor that influences the structure and function of aquatic ecosystems is the 

condition of the surrounding physico-chemical habitat.  Habitat loss, alteration, or 

degradation generally results in a decline in species diversity. The Index of Habitat Integrity 

(IHI) was developed by Kleynhans (1996) as a rapid assessment of the severity of impacts 

affecting habitat integrity within a river reach. It can be applied to both perennial and non-

perennial watercourses. From both the instream and riparian perspective, the IHI provides 

an assessment of water abstraction, flow modification, bed modification, channel 

modification, physico-chemical modification, inundation, exotic macrophytes and vegetation, 

rubbish dumping, vegetation removal and bank erosion. Each of the impacts are given a 

score based on their degree of modification (1-25;Table 1), along with a confidence rating 

based on the assessor’s level of confidence in the score.  
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Table 1: Descriptive classes for the assessment of habitat modifications (Kleynhans, 1996) 

Impact 

Class 
Description Score 

None 
No discernible impact, or the modification is located in a way that has no 

impact on habitat quality, diversity, size and variability. 
0 

Small 
The modification is limited to very few localities and the impact on habitat 

quality, diversity, size and variability are also very small. 
1-5 

Moderate 
The modifications are present at a small number of localities and the impact on 

habitat quality, diversity, size and variability is limited. 
6-10 

Large  

The modification is generally present with a clearly detrimental impact on 

habitat quality, diversity, size and variability. Large areas are, however, not 

influenced. 

11-15 

Serious 

The modification is frequently present and the habitat quality, diversity, size 

and variability in almost the whole of the defined area are affected. Only small 

areas are not affected. 

16-20 

Critical 

The modification is present overall with a high intensity. The habitat quality, 

diversity, size and variability in almost the whole of the defined section are 

influenced detrimentally. 

21-25 

 

An IHI class is then determined based on the resulting score (Table 2). These results 

provide an indication of the present ecological state (PES) as observed at the site compared 

to that determined in the PESEIS (DWS, 2014). 

Table 2. Index of habitat integrity (IHI) classes and descriptions. 

Integrity Class Description IHI Score (%) 

A Natural > 90 

B Largely Natural 80 – 90 

C Moderately Modified 60 – 79 

D Largely Modified 40 – 59 

E Seriously Modified 20 – 39 

F Critically Modified 0 – 19 

 

2.2 Ecological Importance and Sensitivity (EIS) 

The Ecological Importance and Sensitiviy (EIS) of the unnamed tributary was derived using 

the methods developed by Department of Water Affairs and Forestry (DWAF; 1999). 

Ecological Importance of a system is defined as the expression of its importance to the 

maintenance of ecological diversity and functioning on local as well as broader scales. 

Ecological sensitivity relates to the system’s resilience to disturbance, or its ability to recover 
from disturbance that has occurred. The EIS rating does not incorporate the PES and 

therefore indicates the potential importance or sensitivity of a system as it could be expected 

under unimpaired conditions. For the EIS assessment both biotic and abiotic factors are 

considered as follows: 

- The presence of rare, endangered or unique aquatic species. This includes species 

of conservation concern, endemic or isolated species populations, intolerant species 

and overall species richness; 
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- Diversity and refuge value of habitat types; 

- Sensitivity of the system to changes in flow and related water quality changes; 

- Importance of providing functional connectivity between related systems; 

- Biological connectivity in the form of migration routes / corridors instream and along 

riparian zones; 

- Protection level of the area where the system is located (e.g. National Park). 

These parameters are scored individually and the median score of all variables is calculated 

to derive an EI and ES category which are defined in Table 3. 

Table 3. Ecological Importance and Sensitivity categories 

Ecological Importance & 

Sensitivity Categories 

General Description 

Very high 

Quaternaries/delineations that are considered to be unique on a national 

or even international level based on unique biodiversity (habitat diversity, 

species diversity, unique species, rare and endangered species). These 

rivers (in terms of biota and habitat) are usually very sensitive to flow 

modifications and have no or only a small capacity for use.  

High 

Quaternaries/delineations that are considered to be unique on a national 

scale due to biodiversity (habitat diversity, species diversity, unique 

species, rare and endangered species). These rivers (in terms of biota 

and habitat) may be sensitive to flow modifications but in some cases, 

may have a substantial capacity for use.  

Moderate 

Quaternaries/delineations that are considered to be unique on a 

provincial or local scale due to biodiversity (habitat diversity, species 

diversity, unique species, rare and endangered species). These rivers 

(in terms of biota and habitat) are usually not very sensitive to flow 

modifications and often have a substantial capacity for use.  

Low/marginal 

Quaternaries/delineations that are not unique at any scale. These rivers 

(in terms of biota and habitat) are generally not very sensitive to flow 

modifications and usually have a substantial capacity for use.  

 

3. ATTRIBUTES OF THE AFFECTED FRESHWATER ECOSYSTEM 

3.1 Catchment context  

Irrigation accounts for the majority proportion of water useage in the Kammanassie River 

catchment and the majority of the supply is through the Stompdrift-Kammanassie water 

scheme. The Kammanassie Dam and associated irrigation canals were constructed between 

1919 and 1923 (Roux, 2008). With frequent droughts in a naturally arid region, farmers work 

with a low assurance of supply and are under pressure to increase their water storage 

capacity. In many cases, allocations through the scheme exceed the available water supply 

and there is an annual shortfall of around 168 Mm3/a in the scheme (Roux, 2008). The over-

allocation of water has resulted in the combined allocation from the Stompdrift and 

Kakmmanassie Dams being 87.7 Mm3/a which is 266% of their combined 1:50 year yield (Le 

Maitre et al., 2009). This has had significant impacts on the flow regime of perennial rivers in 

the WMA which have substantially reduced as a result of impoundment and abstraction (Le 

Maitre et al., 2009).  
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3.2 Historic context 

An aerial photo of Kamanatieloop Farm from 1939 was obtained from the Department of 

Rural Development and Land Reform (Figure 2). Several of the present day impacts were 

already evident in 1939, such as extensive erosion in the upper catchment, and the irrigation 

canal clearly circumnavigating the site of the proposed dam, as well as extensive agriculture 

along the banks of the Kammanassie River. When the image is magnified a distinct 

channelled watercourse is observed to flow through the proposed dam basin, which has 

become less distinct over time.  

 

Figure 2. Aerial photograph of Kamanatieloop Farm taken in 1939. Approximate boundaries of the 
farm and proposed dam are shown in yellow and blue respectively. The irrigation canal within the 

farm boundary is shown in green, and the white framed inset is an enlargement of the proposed dam 
site showing the channel of the watercourse. 

3.3 National Freshwater Ecosystem Protected Areas (NFEPA) 

The site of the proposed dam lies within NFEPA area 8848 (Quaternary catchment J34F). 

This area is designated as an Upstream Management Area and is not identified as a FEPA 

(Freshwater Ecosystem Priority Area). There are no identified wetlands within the site of the 

proposed dam.  

3.4 Western Cape Biodiversity Spatial Plan (WCBSP) 

The Western Cape Biodiversity Spatial Plan (WCBSP; 2017) covers both terrestrial and 

freshwater habitats. The area covered by the FSL of the proposed dam lies within a Critical 
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Biodiversity Area (CBA) level 1 (Figure 3). According to the WCBSP the desired 

management objective of this area for terrestrial systems is: 

 “Maintain it in a natural or near-natural state with no further loss of natural habitat. Degraded 

areas should be rehabilitated. Only low-impact, biodiversity-sensitive land uses are 

appropriate.” 

No freshwater habitats were identified in the WCBSP within or downstream of the site of the 

proposed dam, although the drainage lines to the north of the site are identified as an 

Ecological Support Area (ESA) 1. According to the WCBSP, watercourses in an ESA1 are: 

“Areas that are not essential for meeting biodiversity targets, but that play an important role 

in supporting the functioning of PAs or CBAs, and are often vital for delivering ecosystem 

services.” 

An important ecosystem service provided by watercourses in ESA1 areas is that they 

facilitate landscape connectivity. However, the drainage lines are disconnected from the 

downstream watercourse by the irrigation canal, which is a pre-existing constraint in terms of 

their functional connectivity. 

 

Figure 3. Map depicting the location of Kamanatieloop Farm and the proposed dam in relation to 

areas identified by the Western Cape Biodiversity and Spatial Plan (2017). 
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3.5 Vegetation 

According to Mucina and Rutherford (2006) there are two dominant vegetation types present 

at Kamanatieloop Farm (Figure 4). The southern portion of the property is Muscadel Riviere 

which extends into the lower third of the proposed dam site. This vegetation type is 

associated with the Kammanassie and Olifants Rivers floodplains and according to the 

National Environmental Management: Biodiversity Act (10/2004) is categorised as Critically 

Endangered. The remainder of the dam site is classified as Eastern Little Karoo which is 

considered Vulnerable. 

 

Figure 4. Map depicting the dominant vegetation types present at the site according to Mucina and 

Rutherford (2006) 

3.6 Desktop PESEIS 

The desktop Present Ecological State (PES), Ecological Importance (EI) and Ecological 

Sensitivity (ES) assessment were developed by DWS in order to define the state of water 

resources by their degree of modification or impairment (DWS, 2014). The EI and ES class 

categories are rated as an indication of the vulnerability of the river reach to environmental 
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modification. The PES categories used to describe the current condition of South African 

rivers are presented in Table 4.  

Table 4: Present ecological state categories (DWS, 2014) 

Ecological category Description Comment 

A Unmodified, natural 

Acceptable condition 
B Largely unmodified 

C Moderately modified 

D Largely modified 

E Seriously modified 
Unacceptable condition 

F Critically modified 

 

The sub-quaternary reach within which the study site occurs has a desktop PES classified 

as E, Seriously Modified. This category is defined by the extensive loss of natural habitat, 

biota, and basic ecosystem function. The EI is listed as Moderate and the ES class is Very 

High.  

4. RESULTS OF THE ASSESSMENT 

4.1 Overview 

The site was visited on 16 February 2018. Weather conditions were hot and dry with no 

recent rainfall as drought conditions prevailed at the time. The watercourse had zero flow 

conditions. Relevant photos taken during the site visit are presented in Table 5. Within the 

proposed dam basin, the watercourse was mainly distinguished by a shallow channel with 

extensive instream growth of Phragmites australis. In places the channel became cryptic and 

difficult to follow due to siltation of the watercourse. The irrigation channel circumnavigates 

the entire proposed dam basin, thereby forming a significant barrier between the 

watercourse and its catchment. Upstream of the dam site, extensive sheet, rill and gully 

erosion of the drainage lines was evident. In places the gullies have been filled with rubbish 

from the farm (e.g. tyres, vegetable waste, metal, Eucalyptus logs). Erosion berms have 

been built on each of the drainage lines in the catchment, essentially forming small dams 

during periods of surface runoff. Downstream of the proposed dam site, the watercourse 

runs into a culvert under the road and is channelled into agricultural fields on the southern 

side of the road. This channel does not reach the Kammanassie River. 
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Table 5. Relevant photos taken during the site visit on 16 February 2018. 

Description Image 

Photo 1: Typical instream and riparian habitat 

associated with the watercourse within the 

proposed dam basin. Instream vegetation is 

dominated by Phragmites australis with 

dominant riparian plants including Vachellia 

karoo and Atriplex sp. The channel has gently 

sloping banks and extensive siltation is evident. 

 

Photo 2: Rubbish dumping in erosion gullies 

along drainage lines upstream of the proposed 

dam site. 

 

Photo 3: Sheet, rill and gully erosion in the 

upper catchment of the watercourse (view 

downslope). 
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Photo 4: Erosion berm constructed on one of 

the drainage lines upstream of the proposed 

dam. 

 

Photo 5: Typical section of the irrigation 

channel (approximately 5 m wide) that 

circumnavigates the proposed dam site, 

showing extensive marginal growth of Vachellia 

karoo. 

 

Photo 6: Road culvert downstream of the 

proposed dam wall showing extensive siltation 

of pipes draining water into agricultural lands. 

 

 

4.2 Index of Habitat integrity 

The IHI was conducted considering the entire reach of the watercourse. This included the 

catchment consisting of drainage lines above the proposed dam site, to the watercourse 

within and below the proposed dam. Results and corresponding PES are presented in Table 

6. The overall PES of the watercourse was classified as E, Seriously Modified. This is 

consistent with the desktop PES which determined the same classification (Section 3.5). 
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Table 6. Index of Habitat Integrity assessment of various modifications on the instream and riparian 

habitat of the unnamed ephemeral watercourse at Kamanatieloop Farm. 

Modification 

Impact 

score 

(0-25) 

Explanation 

INSTREAM 

Water 

abstraction 
0 None observed. 

 

 

 

 

 

E 

Seriously 

Modified 

 

Flow  25 

The watercourse (drainage line) within the proposed site of 

the dam is entirely disconnected from its catchment by the 

irrigation canal which interrupts the flow of water 

downstream. 

Bed 15 

Greatly reduced water flow within the proposed dam site 

has resulted in the watercourse bed silting up with a less 

distinct course. 

Channel 15 

In the proposed dam site, greatly reduced water flow has 

resulted in less channel incision and reduced channel 

width due to siltation. In the catchment, extensive erosion 

has resulted in rills and gullies on all drainage lines. 

Physico-

chemistry 
18 

Detachment of the watercourse from its catchment would 

result in reduced flows during heavy rains. Increased 

standing water as opposed to flowing water could result in 

reduced oxygen levels and increased algal growth. In the 

catchment, high erosion rates would increase the 

suspended sediment load of flowing water. 

Inundation 11 

Inundation has altered the characteristics of every 

drainage line that was originally connected to the 

watercourse within the dam site because they have all had 

an erosion berm excavated and built across them.  

Alien 

macrophytes 
0 

None observed. Instream habitat dominated by 

Phragmites australis. 

Introduced 

aquatic fauna 
0 None observed. 

Rubbish 

dumping 
8 

Organic and inorganic rubbish has been dumped and 

burnt in some places both within the proposed dam and 

upstream in large erosion dongas. The latter is an 

extensive area of dumping and was explained by 

management as a type of erosion control. 

RIPARIAN 

Vegetation 

removal 
0 None observed. 

E 

Seriously 

Modified 

Exotic 

vegetation 
0 

None observed, but low confidence due to presence of 

Atriplex spp. which could be native (A. vestita) or exotic (A. 

nummularia). Although native, there is profuse growth of 

Vachellia karoo present in the riparian zone along the 

watercourse and the irrigation canal. 

Bank erosion 13 
Extensive bank erosion has occurred in the catchment of 

the watercourse with downstream deposition of sediments. 

Channel 

modification 
12 

Densification of woody species (e.g. Vachellia karoo) and 

reduced flows within the dam site have altered the channel 

of the watercourse as a result of reduced scouring. 
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Water 

abstraction 
0 None observed. 

Inundation 6 

Excavated erosion berms on each of the drainage lines in 

the catchment result in inundation of what would otherwise 

be intermittently flowing water. This results in a broader 

and more developed riparian habitat. 

Flow 

modification 
25 

Reduced flow to the site of the proposed dam by the 

irrigation channel has resulted in silting up of the channel 

and riparian zone.  

Physico-

chemistry 
6 

Erosion affects banks in the upstream catchment while 

suspended sediment in the water is deposited in 

downstream areas. 

 

4.3 Ecological Importance and Sensitivity 

According to DWS (2014) the sub-quaternary reach (SQR 8848) within which the study site 

occurs has an Ecological Importance classified as Moderate and the Ecological Sensitivity is 

classed as Very High. The SQR includes a section of the Kammanassie River approximately 

8 km in length, and numerous ephemeral drainage lines which historically reached the flood-

plain of the river, but are now intercepted by agricultural fields. Many of the metrics utilised to 

derive these ratings relate directly to the perennial Kammanassie River and included factors 

such as the rarity of the Muscadel Riviere vegetation type which occurs along the floodplain 

of the Kammanassie and Olifants Rivers (Mucina & Rutherford, 2006).  In addition the 

presence of flow and water quality sensitive macro-invertebrates and fish that occur in the 

river contributed to the ES rating.   

The overall EIS for the affected watercourse was considered Moderate. The watercourse 

assessed in this study is characterised by an intermittent flow regime which inherently 

restricts colonisation by sensitive fish and macro-invertebrates. Secondary channels are 

sensitive to alterations in flow and inundation as periodic floods scour out encroaching 

vegetation and maintain elevated flows to the primary river system. There are numerous 

similar ephemeral drainage lines with intermittent flows into the Kammanassie River which 

somewhat reduces the EI of the system.  

5. IMPACTS ASSOCIATED WITH THE PROPOSED KAMANATIELOOP DAM 

5.1 Methods of impact assessment 

This section was prepared according to guidelines for specialists published by DEADP 

(Brownlie, 2015). The basis for the impact assessment is the proposed dam design outlined 

in Section 1.4. 

Individual impacts are rated according to criteria which include their intensity, duration and 

extent. The ratings are then used to calculate the consequence of the impact which can be 

either negative or positive as follows: 

Consequence = type x (intensity + duration + extent) 

Where type is either negative or positive. The significance of the impact is then calculated by 

applying the probability of occurrence to the consequence as follows: 
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Significance = consequence x probability 

The criteria and their associated ratings are shown in Table 7. 

Table 7. Categorical descriptions for impacts and their associated ratings  

Category Description Rating 

Intensity Negligible 1 

 Very low 2 

 Low 3 

 Moderate 4 

 High 5 

 Very high 6 

 Extremely high 7 

Duration Immediate 1 

 Brief 2 

 Short term 3 

 Medium term 4 

 Long term 5 

 Ongoing 6 

 Permanent 7 

Extent Very limited 1 

 Limited 2 

 Local 3 

 Municipal area 4 

 Regional 5 

 National 6 

 International 7 

Probability Highly unlikely 1 

 Rare 2 

 Unlikely 3 

 Probably 4 

 Likely 5 

 Almost certain 6 

 Certain 7 

 
Categories assigned to the calculated significance ratings are presented in Table 8. 

 

Table 8. Value ranges for significance ratings. 

Significance rating Range 

Major (-) -147 -109 

Moderate (-) -108 -73 

Minor (-) -72 -36 

Negligible (-) -35 -1 

Neutral 0 0 

Negligible (+) 1 35 

Minor (+) 36 72 

Moderate (+) 73 108 

Major (+) 109 147 
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Each impact is considered from the perspective of whether losses / gains would be 

irreversible or result in the irreplaceable loss of biodiversity of ecosystem services. The level 

of confidence is also determined and rated as low, medium or high (Table 9). 

Table 9. Definition of reversibility, irreplaceability and confidence ratings. 

Rating Reversibility Irreplaceability Confidence 

Low 
Permanent modification, no 

recovery possible. 

No irreparable damage and the 

resource isn’t scarce. Judgement based on intuition. 

Medium 
Recovery possible with 

significant intervention. 

Irreparable damage, but is 

represented elsewhere. 

Based on common sense and 

general knowledge 

High Recovery likely. 
Irreparable damage, and is not 

represented elsewhere. 

Substantial data supports the 

assessment 

 

5.2 Construction phase impacts 

5.2.1 Disturbance to the bed and banks of the watercourse 

A large degree of disturbance will be necessary in order to construct the dam wall, clear 

vegetation, and excavate soil from the dam basin. This will naturally affect the watercourse 

assessed in this study as it will be cleared to become part of the dam basin. Most 

construction activities would be naturally confined in space by the surrounding irrigation 

channel. However, the small section of the watercourse downstream of the dam could 

become highly impacted by sedimentation during construction of the dam wall, and 

vegetation could be significantly disturbed in the process. The effects of erosion and 

sedimentation would be greatly exacerbated if activities were carried out during wet weather. 

Recommended mitigation measures 

1. Areas designated for construction activities or access should be clearly demarcated 

with temporary fencing that is not easy to move (e.g. danger tape). Unnecessary 

disturbance of the remaining watercourse and riparian zone downstream of the dam 

wall should be avoided.  

2. Vehicle access should be restricted to designated access roads which are bound by 

temporary fencing to prevent the creation of numerous vehicle tracks through 

vegetation where disturbance is not essential. Roads should be designated so as to 

provide access with the least disturbance possible. 

3. Construction activities should be timed to avoid rainfall seasons and should be 

avoided during wet weather. 

5.2.2 Sedimentation of the downstream watercourse 

A very small section of the ephemeral watercourse measuring approximately 150 linear 

metres from the toe of the dam embankment to the road culvert will remain following 

construction of the proposed dam. This section of the watercourse already has areas of 

extensive erosion followed by high rates of siltation, as observed in the road culvert in Photo 

6 of Table 5. Given the impacts described in Section 5.2.1 it is quite likely that the high 

degree of disturbance and vehicle transit in the area will result in further erosive action with 

soil washing into the watercourse and altering the bed and banks. Furthermore, the 

downstream slope of the dam embankment creates a bare surface with a relatively steep 
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gradient that will create surface water runoff of a higher flow velocity than normal during 

periods of rainfall.  

Recommended mitigation measures 

1. For vehicle access, the existing road crossing downstream of the dam embankment 

should be used as far as possible to limit further degradation of the watercourse and 

surrounding areas.  

2. Sediment and runoff diversion traps should be installed and utilised during the 

construction phase to limit the sediment that enters the watercourse downstream of 

the dam. 

3. Upon completion of the construction works, any areas excluded from the designated 

construction area that have been damaged or disturbed must be rehabilitated (e.g. 

replanting of vegetation or re-grading of banks or the river bed) with guidance from a 

qualified aquatic ecologist.  

5.2.3 Import of alien seed to the site 

Materials such as soil and sand may be brought onto the site for construction purposes. 

These materials could contain alien plant seeds that may become established at the site 

during and post the construction phase.  

Recommended mitigation measures 

1. Material sourced from areas with high levels of alien invasion should be avoided. 

2. Alien plant seedlings must be identified and removed throughout the construction 

phase and this activity must continue post construction.  

Table 10. Summarised impact rating table for the proposed Kamanatieloop Dam: Construction Phase 

Impact Intensity Duration Extent Probability Significance Reversibility Irreplaceability Confidence 

Impact: Disturbance to the bed and banks of the watercourse 

Without 

mitigation 
High 

Medium 

term 
Local Likely Minor (-) Low Medium High 

With 

mitigation 
High 

Short 

term 
Local Likely Minor (-) Low Medium High 

Impact: Sedimentation of the downstream watercourse 

Without 

mitigation 
High 

Medium 

term 
Local 

Almost 

certain 
Minor (-) Medium Medium High 

With 

mitigation 
Moderate 

Short 

term 
Limited Probably Minor (-) High Medium High 

Impact: Import of alien seed to the site 

Without 

mitigation 
Moderate Long term Limited Probably Minor (-) Medium Low Medium 

With 

mitigation 
Very low Brief 

Very 

limited 
Unlikely Negligible (-) High Low Medium 

 

5.3 Operational phase impacts 

5.3.1 Loss of longitudinal connectivity 

Impoundment of a watercourse in the form of a dam usually represents a significant barrier 

to upstream / downstream flows and connectivity. However in the case of the proposed dam, 

the watercourse that flows through the basin already has a significant barrier restricting 
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connectivity to its upstream catchment in the form of the irrigation canal. This infrastructure 

has been present for almost 100 years and has had a visible impact on the watercourse by 

restricting flows, reducing scouring and increasing siltation (Figure 2). Downstream of the 

proposed dam the drainage line would historically have flowed into the floodplain of the 

braided Kammanassie River. However, extensive agricultural development and water 

abstraction have resulted in a complete disconnection of the watercourse from the river over 

time. Therefore the site of the proposed dam can already be considered entirely 

disconnected in the landscape from the perspective of surface water. Given the existing 

fragmentation and ephemeral nature of the watercourse, no migratory requirements of 

aquatic fauna would be affected by construction of the proposed dam.  

Recommended mitigation measures 

This impact cannot be mitigated because the irrigation canal is not the land-owner’s 
responsibility and cannot be altered in any way. As this is the primary factor causing 

longitudinal fragmentation of the watercourse, no mitigation measures are recommended for 

the proposed dam development because the canal would supersede this impact. 

5.3.2 Increase in alien plant growth 

Apart from the risks associated with imported material during the construction phase 

(Section 5.2.3) alien plants can often out-compete native plants when colonising disturbed 

land. Removal of the existing instream, riparian, and surrounding vegetation from within the 

dam basin will render the site vulnerable to invasion by alien plants.  The botanical specialist 

report has already identified a number of alien plant species present at the site, which 

provides an existing seed source for new plants to establish. This situation could worsen if 

water levels in the dam are regularly low as the upper shoreline could become heavily 

encroached by weeds. Should this happen, the dam would become a significant source of 

alien plant seed for the local area. 

 Recommended mitigation measures 

1. A basic vegetation management plan needs to be in place to ensure that alien plants 

are identified and removed before they reach levels of infestation that make control 

difficult. The plan needs to ensure that removal of plants happens on a regular basis 

and there is regular follow up control. 

5.3.3 Introduction of alien fish species 

Despite the likelihood that the dam may periodically dry out, the introduction of alien fish for 

recreational purposes is a distinct possibility. Even though the proposed dam is 

disconnected from other water sources this practice should be strongly discouraged. Any 

decision to introduce alien fish into the dam must be made with prior knowledge of the 

restrictions of the National Environmental Management: Biodiversity Act (NEMBA, 2004). 

The act lists invasive species including freshwater fish (List 7) that may or may not be 

introduced to various catchments in South Africa.  

Despite the disconnection of the proposed dam from other natural watercourses, human-

assisted dispersal can facilitate and extend the distribution of harmful alien fish in South 

Africa’s freshwater systems. 
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Recommended mitigation measures 

1. Consider the hydrological regime of the dam before introducing fish to determine 

whether it can realistically sustain a fish population 

2. Do not introduce alien fish without ensuring their introduction is legal by consulting 

the NEMBA act. 

5.3.4 Eutrophication 

Eutrophication occurs as a result of nutrient enrichment of the water, and the effects (mainly 

algal blooms) are often more pronounced in standing waterbodies such as dams. The 

proposed dam has two main nutrient sources. The first being the nutrient levels in water from 

the water scheme, and the second being the decomposition of vegetation remaining in the 

basin when the dam first floods.  

Unfortunately there is no mitigation possible for pre-existing nutrient levels of the water 

supplied through the irrigation scheme. However, the containment of standing water in a 

dam may exacerbate eutrophication because it allows algae to grow and bloom. Ideally, 

nutrient levels should be tested in the water supply as part of the planning phase to 

determine the eutrophication potential of the dam. 

Recommended mitigation measures 

1. As far as possible, vegetation should be cleared from the dam basin in order to 

reduce the organic biomass available for decomposition when the dam floods with 

water. Trees on the edge of the upper banks near the full supply level could be left. 

These may die if inundated for long periods, but this would provide roosting habitat 

for birds and would not contribute significantly to eutrophication. 

2. If nutrient levels in the water supply are unknown, test the water for levels of 

nutrients, especially total and inorganic phosphorus. 

Table 11. Summarised impact rating table for the proposed Kamanatieloop Dam: Operational Phase 

Impact Intensity Duration Extent Probability Significance Reversibility Irreplaceability Confidence 

 

Without 

mitigation 
Very low Permanent Limited Probably Minor (-) Low Medium High 

With 

mitigation 

No mitigation possible because the irrigation canal and downstream agriculture have already isolated the watercourse 

from a surface water perspective 

Impact: Increase in alien plant growth 

Without 

mitigation 
High Ongoing Local 

Almost 

certain 
Moderate (-) Medium Medium Medium 

With 

mitigation 
Low 

Medium 

term 
Limited Unlikely Negligible (-) Medium Medium High 

Impact: Introduction of alien fish species 

Without 

mitigation 
Low 

Medium 

term 
Limited Probably Minor (-) Medium Medium High 

With 

mitigation 
Negligible Immediate 

Very 

limited 

Highly 

unlikely 
Negligible (-) High Low High 

Impact: Eutrophication 

Without 

mitigation 
Moderate Short term Limited Unlikely Negligible (-) Medium Low Medium 

With 

mitigation 
Very low Brief 

Very 

limited 
Unlikely Negligible (-) High Low High 
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5.4 Decommissioning phase impacts 

There is limited understanding of what may be entailed at the time of decommissioning 

making it difficult to predict the associated impacts with any real meaning. The relevant 

rehabilitation guidelines and legal requirements at the time would need to be applied. 

Financial provision would need to be made for this phase when it occurs.   

5.5 Cumulative impacts 

Ephemeral drainage lines are a common feature of the Kammanassie and Olifants River 

systems in the study area. Many have been dammed in order to retain flood waters, and 

most have lost their connection with the larger river system due to extensive agriculture in 

the floodplain. Reduced flows in the Kammanassie River due to drought, abstraction and 

impoundment by the Kammanassie Dam have also reduced the connection between the 

river and its ephemeral tributaries.  

Within the SQR where the study site occurs, there are another 8 networks of drainage lines 

that historically flowed into the river, mainly located on the southern bank of the river (Figure 

1). A number of these have been dammed. Others reach the floodplain but are intercepted 

by agricultural fields. In this sense, both the proposed development and the pre-existing 

impacts on the watercourse at Kamanatieloop Farm could be considered typical of the 

pressures on aquatic ecosystems in the area. The construction of the dam could also be 

considered an additive impact in that it provides an additional barrier between the drainage 

line and the river. However, given the pre-existing impacts fragmenting the watercourse in its 

current state, the proposed dam is likely to result in a low level of cumulative impact. 

 

6. RISK ASSESSMENT 

6.1 Risk assessment methodology 

This assessment used the Risk Assessment Matrix developed by DWS (2015) to assess the 

risk posed by the proposed dam to the water resources on site as defined in Sections 21c 

and i of the National Water Act (NWA). Section 21c relates to activities that entail impeding 

or diversion of flows, and Section 21i relates to alterations of the bed, banks or 

characteristics of the watercourse.   

The purpose of the risk assessment is to provide decision-makers at DWS with a quick 

reference to the degree to which an activity, in its mitigated state, would pose risks to a 

water resource. Should a low risk be determined if the activity is carried out with all 

recommended mitigation measures, a General Authorisation may be considered. But 

activities with more significant risks would require a full Water Use License Application 

(WULA). 

The risk assessment takes the format of several risk tables from which the consequence of 

any activity can be derived from its severity, spatial scale and duration. The likelihood of an 

impact can, in turn, be derived from the frequency of the activity, frequency of the impact, 

certain legal considerations and the ease of detection (and, hence, rapidity of intervention). 
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The risk is then derived from both the consequence and likelihood and takes the form of a 

number from 1 to 300, where a Risk Score of 1-55 constitutes a low risk (General 

Authorisation allowed), 56-169 constitutes a medium risk (Water Use Licence required) and 

a Risk Score of 170-300 constitutes a High Risk (Water Use Licence required). 

6.2 Application of the risk assessment 

If implemented, construction and operation of the dam would result in permanent loss of the 

ephemeral watercourse that runs through the dam basin as described in Section 5.2. 

Assuming that all recommended measures to mitigate impacts associated with the 

construction and operational phases are implemented, the net risk to the watercourse in 

terms of the National Water Act is considered LOW (Table 12).  

Although instream dams are usually considered of a moderate to high risk to a natural 

watercourse there are serious pre-existing impacts which have compromised the ecological 

structure and function of the watercourse. These impacts are reflected in the PES which is 

Seriously Modified (E) and EIS which is Moderate. The watercourse has already been 

fragmented from its catchment by the irrigation canal and from its downstream confluence 

with the Kammanassie River by extensive agriculture. Therefore construction of the dam can 

do no further damage in terms of flow modification and habitat fragmentation. As an 

ephemeral drainage line disconnected from any permanent water source there are no 

aquatic biota dependent on the system for migratory purposes. In its current form, the 

watercourse has silted up and still appears to collect water from what remains of its 

catchment enclosed by the irrigation canal. But flow is likely to be limited and would probably 

consist of isolated pools. The extensive growth of Phragmites australis in the stream channel 

supports this observation. Therefore the modification to standing water in a dam would not 

be significantly different from the present situation. 
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Table 12. Risk assessment for constructing the Kamanatieloop Dam, Oudtshoorn, Western Cape. 
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7. CONCLUSIONS 

This report has assessed the implications of constructing a dam at Kamanatieloop Farm 

from the perspective of aquatic ecosystems at the site. The main watercourse impacted by 

the proposed dam is an ephemeral drainage line that flows through the proposed dam basin. 

The watercourse is spatially disconnected from its catchment by the irrigation canal that 

circumnavigates the proposed dam basin. To the south, the watercourse is no longer 

connected with the Kammanassie River due to extensive agriculture in the river floodplain. 

Therefore the watercourse has limited value in terms of its capacity to carry surface water 

flows. This is evidenced by historic aerial imagery which depicts a more distinct channel than 

what is present at the site today. The channel has largely silted up and in places is indistinct. 

The PES of the affected watercourse was determined to be Seriously Modified using the IHI 

(Kleynhans, 1996) and the EIS of the system was considered Moderate.  

A number of measures to mitigate impacts associated with the development were 

recommended and are summarised as follows: 

Construction Phase 

- Clearly designate the construction area using study temporary fencing to prevent 

unnecessary disturbance to soil and vegetation in the watercourse and surrounding 

areas below the proposed dam embankment; 

- Restrict vehicle access to designated roads using temporary fencing. Utilise existing 

roads wherever possible; 

- Time construction activities to avoid rainfall seasons and wet weather; 

- Install sediment and runoff diversion traps; 

- Rehabilitate areas where damage and disturbance has occurred outside of the 

demarcated construction area following construction activities; 

- Source materials (e.g. sand) from areas free of alien plant invasions; 

- Identify and remove alien plant seedlings during and post construction of the 

proposed dam. 

Operational Phase 

- Follow a vegetation management plan to ensure that alien plant growth is controlled 

in the proposed dam basin; 

- Do not introduce alien fish into the dam without first determining whether the 

hydrological regime will support fish, and whether the introduction is legal according 

to the NEMBA act.  

- Clear as much large vegetation from the dam basin prior to flooding as possible to 

reduce the decomposition of large quantities of organic matter when the dam floods; 

- Determine nutrient levels typical of the water supplied through the water scheme. 

According to the risk assessment, the net risk of the proposed dam to the watercourse in 

terms of the National Water Act is considered LOW.  

Although instream dams are usually considered of a moderate to high risk to a watercourse, 

the present impacts have already seriously compromised the ecological structure and 

function of the watercourse. It is therefore considered that provided all the recommended 
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mitigation measures are in place, the proposed dam will not compromise the aquatic 

ecosystem on site much further than it already has been. 
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To Whom It May Concern, 

 

REDUCTION IN STORAGE VOLUME FOR WULA ON PORTION 12 

KAMANATIELOOP NO 139, OUDTSHOORN (REF C984.01) 

 

Confluent Environmental provided the aquatic specialist study to assess the impact 

and risk associated with construction of Kanaal Dam to store an existing allocation of 

water at Kamanatieloop Farm near Oudtshoorn. 

 

The original storage volume proposed was 300 000 m3 which has since been reduced 

to 88 000m3. Our original assessment concluded that given the degraded ecological 

state of the watercourse, along with the disconnection between the watercourse and 

its catchment, that the proposed dam represented a low risk to the aquatic ecosystem. 

The lower storage volume would reduce the assessed risk even further because the 

surface area of the dam will be reduced and less terrestrial and aquatic habitat will be 

inundated as a result. Confluent Environmental is therefore supportive of the reduced 

storage volume proposed for Kanaal Dam. 

 

It should be noted that no vegetation or soil should be disturbed outside of the 

reduced full supply area based on a capacity of 88 000 m3. In other words, the dam 

must not be constructed for a capacity of 300 000m3 while only actually storing 88 000 

m3. This is to prevent unnecessary environmental degradation and habitat loss. 

 

We request that if / when an application is put forward to increase the dam’s capacity 

to the originally requested volume, that an aquatic ecologist inspect the site to re-

assess the impacts of increasing the dam volume.  

  

Best Regards, 

 
Jackie Dabrowski (Ph.D.; Pr.Sci.Nat. Aquatic Science) 
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Confluent Environmental
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