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1 Introduction 
 

Grass Galore is a grass farm, operated by Mr. Dale Stock, on Portions 62, 95, 243 and 244 of the Farm 

Kragga Kamma No. 23 in the Theesecombe area, Nelson Mandela Bay Municipality. Grassed fields on 

the various properties are irrigated with water from a borehole and/or the nearby dams using the 

necessary infrastructure. See Figure 1 for an aerial image showing the relative location of the farm 

portions (central co-ordinates: 33°57'50.92"S 25°26'2.45"E). The activities on these properties have 

been commenced without obtaining the necessary approvals in terms of the National Environmental 

Management Act (Act 107 of 1998) (including the EIA Regulations) and The National Water (Act 36 of 

1998).  Therefore, Dale Stock is in the process of applying to the Department of Economic 

Development, Environmental Affairs and Tourism (DEDEAT), and Department of Water and Sanitation 

(DWS) for rectification of the unlawful activities. 

 

A number of aquatic systems occur on or in close proximity to the affected properties and are used for 

water storage and abstraction.  Therefore, an Aquatic Impact Assessment is required to determine the 

impact of the ongoing activities on the aquatic environment. Additionally, the aquatic biodiversity 

sensitivity rating given by the national web based environmental screening tool for most of the study 

area is “low”, with a single wetland indicated as having “high” sensitivity.  Therefore, Site Sensitivity 

Verification and Aquatic Impact Assessment are required.  This report is compiled to fulfill the 

requirements of the assessment protocol promulgated by the Department of Environmental Affairs 

(GR 648, dated 10 May 2019) as well as the requirements of the DWS. 

 

CEN Integrated Environmental Management Unit has been appointed as the independent 

environmental assessment practitioner to prepare and submit an application to the competent 

authorities for rectification of the unlawful activities in terms of Section 24 G, read together with 

sections 24 (F) and 7 of the National Environmental Management Amendment Act (Act No 62 of 2008) 

as amended.  This report will form part of this application as well as the Water Use Application. 

 

2 Project Description 
Vegetation clearing 

Mr Stock cleared vegetation to establish grass lawns for his Grass Galore business. On Portion 95 of the 

Farm Kragga Kamma No. 23, vegetation was cleared between 2017 and 2018, to establish two pivots 

for lawns (see Figure 1). The pivot sizes are 8.5 ha and 6.5 ha respectively. Planting of the second pivot 

is not yet complete and bare soil areas occur where vegetation was cleared. According to the 

vegetation survey conducted as part of the NEMA application, it is likely that vegetation cleared for the 

eastern pivot was predominantly alien vegetation, while that of the western pivot was mostly 

indigenous grassy fynbos. A remnant band of indigenous grassy fynbos runs in a north-south direction 
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between the two pivots, and includes a mix of indigenous grasses, restios, sedges, and shrubs/ruderals. 

The area disturbed for the two pivot circles is part of a Critical Biodiversity Area (CBA) network, and the 

vegetation type is classified as Colleen Glen Grassy Fynbos (critically endangered). There are no 

ecological process areas that traverse this area. The western and south-western edge of the western 

pivot is within 100 m of a watercourse, and partly within an area classified as a ‘Freshwater Ecological 

Support Area’ in the East Cape Biodiversity Conservation Plan (2019). 
 

In 2016, approximately 3.3 ha of vegetation was cleared on Portion 243 and 244 of the Farm Kragga 

Kamma No. 23 to establish grass lawns for Grass Galore. Irrigation lines were laid, but subsequently 

Mr Stock determined the area unfeasible for this use. Irrigation stopped in 2017, and the area was 

subsequently used for grazing of domestic animals. According to the vegetation survey, the vegetation 

cover prior to clearing was predominantly tall alien trees and little indigenous vegetation would have 

remained on the farms. The area is not part of a CBA network or ecological support area in the NMBM’s 
Bioregional Plan (2015). The pre-transformation vegetation type would have been Colleen Glen Grassy 

Fynbos (critically endangered), but disturbance and modification to the farms occurred as early as 

2004. The northern tip of Portion 243 is part of a Freshwater Ecological Support Area’ in the East Cape 
Biodiversity Conservation Plan (2019). 

 

 
Figure 1: Project locality and affected properties 
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Composting 

Bedding litter from horse stables; tree bark and kraal manure are used to make compost at Grass 

Galore. Material is stockpiled in a row on Portion 5 of the Farm Kragga Kamma No. 23. Piles are made 

using a front-end loader and are manually turned for aeration. Approximately 150 m³ of compost is 

made per month in the process. A machine is used at the warehouses on Farm Portion 23/62 to chip 

bark and separate out finer materials to optimise the composting process. When ready, compost is 

applied on grass lawn areas on Farm portions 23/243, 23/244 and 23/95. The location of compost 

stockpiles and compost application areas in relation to aquatic environments are shown in fig. The EAP 

observed very high compost stockpiles during the site investigation and alien vegetation has also stared 

to establish in the stockpiles. 

 

Water Uses 

On Farm portion 23/95, water is abstracted from an in-stream dam and is pumped to a storage dam 

on Farm portion 23/62 for irrigation purposes. Water for irrigation purposes was abstracted from the 

in-stream dam from 2017. Abstracted water is used to irrigate grass lawns on Farm portion 23/95 using 

pivot irrigation. Rainfall is the primary source of water for the grass lawns, and the decision on when 

and how much to irrigate is implemented based on rainfall periods and volume. According to Mr. Stock, 

irrigation using abstracted water is only done in the middle of a dry period. Soil moisture retention is 

optimised by composting, to reduce irrigation demand. When grass is harvested, a water tanker is used 

to irrigate small areas as it is not economically viable to use the pivot irrigation on small sections only. 

Over-irrigating at the grass farm is not desirable, as it is economically inefficient (i.e. irrigating is costly 

and with increased irrigation more mowing will be needed which also carries a cost), and causes 

waterlogged conditions which are not conducive to truck movement. 

 

The farm dam on Farm portion 23/62 has been on the property for more than 80 years, and has been 

used for operations at Mr. Stock’s Grass Farm since 2014. The dam is the main storage area for water 
for irrigation purposes, but is also used for other purposes, such as toilets, washing of vehicles and 

machinery and small scale production of concrete products. The dam receives water from runoff from 

roofs of farm structures, water pumped from the dam on Farm portion 23/95, and groundwater 

abstracted from a nearby borehole on the property.  

 

The farm borehole was sunk in 1987. The current abstraction rate is 500 L/h (estimated) and it is 

pumped 24/7. Groundwater is pumped into the farm dam on Farm portion 23/62 and used as described 

above. Additional details regarding the borehole and groundwater are given in the Groundwater 

Investigation Report. 
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Comments and Concerns from Interested and Affected Parties 

As part of the NEMA application process, a public participation process is followed. In summary, the 

key issues of concern raised by Interested and Affected Parties are: 

• The impact of damming of surface runoff, and abstraction of surface water from the dam and 

groundwater in the catchment of the Lakeside Lake to the south-west; 

• The impact of using surface and groundwater for irrigation lawns on surrounding boreholes; 

• Drying of the Lake and the associated ecological impacts; 

• The Lake is an important recreational area for the local community, and many properties along 

the Lake were purchased because of the beauty of the Lake environment. Drying of the Lake 

impacts on these values; and 

• The impact of odour and dust from composting (storage and application) on neighbouring 

properties. 

 
Figure 2: Topographical map of the study area and surrounding area 
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3 Project Locality 
The farms or farm portions affected by the grass farming activities are listed in Table 1. The farms are 

situated within 500 m from each other and approximately 14 km west of the Port Elizabeth CBD in the 

Nelson Mandela Bay Municipality of the Eastern Cape Province. Farm portions 23/95 and 23/62 are 

located to the west of Butterfield Road, while the remaining two farms are situated directly to the east 

of this road. Kragga Kamma Road (M15) lies approximately 1.2 km to the south and the National Road 

(N2) approximately 1.5 km to the north of the main activities of the farms. The co-ordinates for the 

estimated central points of the affected properties are also given in Table 1. A topographical map 

showing the relative location of the farm is given in Figure 2. 

 

Table 1: Affected Properties, property size and ownership 

Farm Portion Central Coordinates Size (ha) Ownership 

Portion 62 of Farm Kragga Kamma 
No. 23 (C05900000000002300062) 

33°57'53.05"S 25°26'23.02"E 4,2885 Mr Colin Stock (Mr Dale 
Stock’s father) 

Portion 95 of Farm Kragga Kamma 
No. 23 (C05900000000002300095) 

33°58'09.03"S 25°25'49.89"E 128,4999 Mrs Gwen Hornigold 
(leased by Mr Dale Stock) 

Portion 243 of Farm Kragga Kamma 
No. 23 (C05900000000002300243) 

33°58'01.01"S 25°26'32.61"E 1.9278 Mr Dale Stock 

Portion 244 of Farm Kragga Kamma 
No. 23 (C05900000000002300244) 

33°58'00.40"S 25°26'30.45"E 1.8211 Mr Dale Stock 

 

4 Land Use & Ownership 
The affected properties are zoned for Agricultural use and currently used by Mr Dale Stock for grass 

farming, storage and selling of soil and compost, as well as other lower intensity uses such as 

production and selling of precast concrete products. Surface and groundwater is abstracted for 

domestic and irrigation use on the farms. The properties have mostly been cleared of natural 

vegetation. The farm sizes and ownership are indicated in Table 1 above.  The proposed development 

properties vary in size with the largest being approximately 128.5 ha (portion 95 of Farm Kragga Kamma 

No. 23).  Not all the affected properties are owned by the Stock family, such as the above-mentioned 

property that is owned by Mrs. Gwen Hornigold. Mr. Stock has a lease agreement for the use of this 

property where his pivots have been installed. Surrounding farms are used mainly for residential 

purposes as well as grazing cattle, dog kennels, horse stables and growing vegetables.  

 

5 Legislative Context 
The following legislative requirements were considered during the assessment: 

• National Environmental Management Act (Act 107 of 1998) (NEMA); 
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• National Water Act (Act 36 of 1998) (NWA); 

• Protocol for the assessment and reporting of environmental impacts on aquatic biodiversity: 

Government Notice No. 648 (Government Gazette 45421) 

• GN509 of 2016: Requirements for Water Use License (WULA) in terms of NWA; and 

• Provincial and other polices and guidelines. 

 

More details of the above are described further below. 

 

5.1 National Environmental Management Act (Act 107 of 1998) 

It stated in the National Environmental Management Act (Act 107 of 1998) (NEMA) and the associated 

Environmental Impact Assessments Regulations (2014 as amended), that an environmental 

authorisation process needs to be followed prior to any development taking place within a wetland or 

riparian area. This could follow either the Basic Assessment process or the Environmental Impact 

Assessment (EIA) process depending on the nature of the activity and scale of the impact. 

 

5.2 National Water Act (Act 36 of 1998) 

The National Water Act (NWA) identifies, describes and regulate the use of water uses with the 

following fundamental principles as a basis: 

• Water is a scarce and unevenly distributed national resource which occurs in many different 

forms and part of a unitary, interdependent cycle; 

• Water is a natural resource that belongs to all people, and acknowledging that the 

discriminatory laws and practices of the past have prevented equal access to water, and use of 

water resources; 

• The National Government has the overall responsibility for and authority over the nation's 

water resources and their use, including the equitable allocation and redistribution of of water 

for beneficial use; 

• The ultimate aim of water resource management is to achieve the sustainable use of water for 

the benefit of all users; 

• The protection of the quality of water resources is necessary to ensure sustainability of the 

nation's water resources in the interests of all water users; and 

• Integrated management of all aspects of water resources is required and, where appropriate, 

the delegation of management functions to a regional or catchment level so as to enable 

everyone to participate. 

 

Chapter 4 of the NWA sets out general principles for regulating water use. Water uses are listed in 

Section 21 of the NWA and broadly summarised as taking and storing water, activities which reduce 

stream flow, waste discharges and disposals, controlled activities (activities which impact detrimentally 

on a water resource), altering a watercourse, removing water found underground for certain purposes, 

and recreation. In general a water use must be licensed unless it is listed in Schedule I, is an existing 

lawful use, is permissible under a general authorisation, or if a responsible authority waives the need 
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for a licence. Therefore, before development activities are commenced within any watercourse or 

riparian zone, authorisation must be granted by the Department of Water and Sanitation (DWS) for 

each of the applicable water use activities. 

 

5.3 Protocol for Impacts on Aquatic Biodiversity: Government 
Notice No. 648 (Government Gazette 45421, 2019) 

A protocol for the assessment and reporting of environmental impacts on aquatic biodiversity was 

published in Government Notice No. 648 (Government Gazette 45421) of 10 May 2019 that provides 

the criteria for the assessment and reporting of impacts on aquatic biodiversity for activities requiring 

environmental authorisation. The assessment requirements of this protocol are associated with a level 

of environmental sensitivity determined by the national web based environmental screening tool1. A 

screening exercise must be conducted for each proposed project to determine the potential 

environmental sensitivities. For aquatic biodiversity the requirements are for landscapes or sites which 

support various levels of biodiversity. The relevant aquatic biodiversity data in the national web based 

environmental screening tool has been provided by the South African National Biodiversity Institute1. 

This assessment was done according to the requirements for assessment and reporting of impacts of 

development on aquatic biodiversity are set out in the protocol and that correlate to the sensitivity 

ratings contained in the national web based environmental screening tool. 

 

5.4 General Authorisation for Section 21(c) & (i) water uses: 
General Notice 509 (Government Gazette No 40229, 2016) 

General Notice 509 of 2016 as published in the Government Gazette No. 40229 of 26 August 2016 

contains a General Authorisation (GA) in terms of Section 39 of the NWA for water uses as defined in 

Section 21(c) and section 21(i) of the NWA. This GA replaces the need for a water user to apply for a 

licence provided that the water use is within the limits and conditions of the GA. In summary, the GA 

permits the following activities: 

• Water use activities in terms of Section 21(c) and (i) of the NWA if it has a low risk class as 

determines through the Risk Assessment Matrix and subject to the conditions of this 

authorisation; 

• Do maintenance with their existing lawful water use in terms of section 21(c) or (i) of the NWA 

that has a LOW risk class as determined through the Risk Assessment Matrix; 

• Conduct river and stormwater management activities as contained in a River Management 

Plan; 

• Conduct rehabilitation of wetlands or rivers where such rehabilitation activities have a low risk 

class as determined through the Risk Assessment Matrix; 

                                                

 
1 The national web based environmental screening tool can be accessed at: 

https://screening.environment.gov.za/screeningtool  
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• Conduct emergency work arising from an emergency situation or incident associated with the 

persons’ existing lawful water use, provided that all work is executed and reported in the 

manner prescribed in the Emergency protocol (appended to the GA); 

• All State Owned Companies (SOC's), and other institutions listed in the GA having lawful access 

to that property or land may on that property use water in terms of section 21(c) or (i) of the 

NWA as specified in Appendix D2 of the GA; 

• Any water user who used water in terms of Government Notice 1199 published in GG 32805 

dated 18 December 2009 may, subject to the provisions and conditions of the GA, continue 

with such water use. 

 

The GA does not apply to in the following instances: 

• The use of water in terms of section 21 (c) and (i) for the rehabilitation of a wetland as 

contemplated in General Authorisation 1198; 

• The use of water in terms of section 21 (c) and (i) within the regulated area where the Risk 

Class is Medium or High as determined by the Risk Assessment Matrix; 

• In instances where an application must be made for a water use license for the authorisation 

of any other water use as defined in Section 21 of the NWA that may be associated with a new 

activity; 

• Where storage of water results from the impeding or diverting of flow or altering of bed, banks, 

course or characteristics of a watercourse; and 

• To any water use in terms of section 21(c) or (i) associated with construction, installation or 

maintenance of any sewerage pipelines, pipelines carrying hazardous materials and to raw 

water and wastewater treatment works. 

 

 

5.5 Provincial and Other Policies and Guidelines 

Additional policies, guidelines and plans that pertain to Aquatic Impact Assessments and that were 

consulted in the compilation of this report, where applicable, including the following: 

• Department of Water Affairs and Forestry (DWAF) Updated Manual for the Identification and 

Delineation of Wetlands and Riparian Areas (2008); and 

• Water Research Commission Preliminary Guideline for the Determination of Buffer Zones for 

Rivers, Wetlands and Estuaries (Macfarlane, et al., 2014). 

  

The DWS regulated area of a watercourse for section 21(c) and 21(i) of the NWA, according to GN509 of 
2016, is defined as: 

The outer edge of the 1 in 100 year flood line and/or delineated riparian habitat, whichever is the greatest 
distance, measured from the middle of the watercourse of a river, spring, natural channel, lake or dam; 

In the absence of a determined 1 in 100 year flood line or riparian area the area within 100 m from the edge 
of a watercourse where the edge of the watercourse is the first identifiable annual bank fill flood bench; or 

A 500 m radius from the delineated boundary (extent) of any wetland or pan. 
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6 Methodology 
6.1 Terms of Reference 

The terms of reference and approach used for this project was guided by the above-mentioned 

protocol for the assessment and reporting of environmental impacts on aquatic biodiversity as well as 

the specific study requirements as discussed with the project EAP. The following were the main tasks 

conducted in this assessment: 

• Confirm the scope of work, clarify the nature of the project and obtain background 

information; 

• Conduct a desktop research study regarding the wetlands within 500 m of the proposed 

activities as well as other watercourses within 100 m that could potentially be affected; 

• Site visit to ground truth the information obtained in the desktop study. This include 

delineation of wetlands and riparian areas within the DWS regulated area; 

• Classify the delineated watercourses; 

• Compile the relevant maps indicating wetlands, other watercourses; 

• Determine the Present Ecological State (PES), the Ecological Importance and Sensitivity (EIS) 

and the Recommended Ecological Class (REC) and comment on the conservation status and 

ecosystem function and/ or importance of wetlands and other watercourses; and 

• Compile a report that include a description and condition of identified wetlands and 

watercourses. The report also include the identification of impacts that the various activities 

had on the aquatic environment (as far as possible) and are having during the current 

operational phase. Recommended rehabilitation and management measures will also be 

included to prevent further impact and to rectify impacts where possible. 

 

As required by the protocol mentioned above, the study also included Site Sensitivity Verification 

and the findings are reported on in this report (refer to section 8.6). The following guidelines are 

given for the Initial Site Sensitivity Verification: 

• The Initial Site Sensitivity Verification must be undertaken by an environmental assessment 

practitioner or a registered specialist with expertise in the relevant environmental theme being 

considered; 

• The Initial Site Sensitivity Verification must be undertaken through the use of: 

o a desk top analysis, using satellite imagery; and 

o a preliminary on-site inspection to identify if there are any discrepancies with the current 

use of land and environmental status quo versus the environmental sensitivity as identified 

on the national web based environmental screening tool, such as new developments, 

infrastructure, indigenous/pristine vegetation, etc. 

• The outcome of the Initial Site Sensitivity Verification must be recorded in the form of a report 

that: 

o confirms or disputes the current use of the land and environmental sensitivity as identified 

by the national web based environmental screening tool; 

o contains a motivation and evidence (e.g. photographs) of either the verified or different 

use of the land and environmental sensitivity; and 
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o is submitted together with the relevant assessment report prepared in accordance with 

the requirements of the Environmental Impact Assessment Regulations. 

 

6.2 Assessor Details, Expertise & Declaration of Independence 

Karissa Nel is the Aquatic Scientist that conducted this assessment. Her details are as follows: 

 

Project assessor: Karissa Nel 

Mobile number:  084 583 3770 

Email:  karissa.nel@gmail.com  

Pr Sci Nat ref.: 119807 

 

Karissa is an Environmental and Aquatic Scientist, with 15 years’ experience in Environmental Impact 
Assessments (EIA), Aquatic (including wetland) Impact Assessments, Environmental Management 

Programmes (EMPr) and Environmental Auditing, Environmental Licensing, as well as report writing.  

Her training is in aquatic research, zoology, microbiology and environmental management.  Karissa is 

registered with SACNAPS as a professional Aquatic and Environmental Scientist (registration 

number: 119807). She is also registered with EAPASA as an Environmental Scientist. Her CV is attached 

in Appendix B. 

 

A signed statement of independence by the specialist is attached to this report as Appendix A declaring 

that the author of this report has no vested interest in the outcome of this report or the project as a 

whole. 

 

6.3 Methodology 

The current study commenced in September 2020 with a desktop study that entailed a review of the 

available publications for the study area and surrounds, extraction of important spatial and other 

information which were considered during the site investigation and when assessing the sensitivity of 

the aquatic systems in the study area. A site investigation was conducted on 23 September and 

12 October 2020 to verify the presence and condition of aquatic features mainly within 500 m from the 

proposed development structures and infrastructure, conduct watercourse delineation and collect 

important information for the required ecological assessments and impact assessment. The following 

known methodologies were used to conduct the relevant assessments on the identified wetlands and 

other watercourses: 

• Delineation of wetland and riparian zones was conducted according to the Updated Manual 

for the Identification and Delineation of Wetlands and Riparian Areas produced by the 

Department of Water Affairs and Forestry (DWAF) dated 2008. 

• Classification of the identified watercourses was done according to the system called a 

‘Classification System for Wetlands and other Aquatic Ecosystems in South Africa’ (Ollis, et al., 

2013) and published by the South African National Biodiversity Institute (SANBI). 
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• An assessment of ecosystem services and functions delivered by wetlands was conducted by 

applying the relevant tool (WET-EcoServices) as described in Kotze, et al (2008). 

• The Wet-Health tool by Macfarlane, et al. (2009), was usesd to assess the health or integrity of 

the natural wetlands in the study area. 

• The Ecological Importance and Sensitivity (EIS) of wetlands were assessed according to the 

method as adapted from DWAF (1999) which describes a technique to determine EIS and 

Ecological Management Class (EMC) for floodplains. 

• A similar system is used to assess the EIS of watercourses (riparian areas) described in 

Kleynhans (1999). 

• Impact assessment is conducted considering the outcome of the above-mentioned 

assessments and the potential impacts that the development activities could have during the 

construction and operational phases. Mitigation and/or management measures are proposed 

to prevent or minimise impacts on the aquatic environmental (where possible).  Rehabilitation 

or enhancements measures are also recommended in instances where this is a possibility. 

 

6.4 Assumptions and Limitations 

The following assumptions and/or limitations are relevant to the current study including the prevailing 

conditions at the time of the site visit(s) and available resources: 

• The hand-held Global Positioning System (GPS) used for the aquatic study and specifically 

wetland and riparian delineations, is accurate to within five meters. Therefore, some margin 

of error can be expected on either side of the the plotted delineations. 

• Observations in the field were done during one site visit to each of the relevant watercourses.  

Therefore, the lists of flora and fauna recorded for these areas and not considered to be 

complete since many biota are only visible during certain times (seasons) in the year. The 

available data was however considered sufficient to complete the study according to the terms 

of reference provided. 

 

7 Desktop Assessment 
7.1 Regional Vegetation & Conservation Importance 

The study area is located in Algoa Sandstone Fynbos (FFs29) that mostly occurs on flat to slightly 

undulating plains supporting grassy shrubland (mainly graminoid fynbos). Grasses become dominant 

especially in wet habitats. Important taxa include tall shrubs (Protea eximia, P. neriifolia, P. repens), 

low shrubs (Agathosma hirta, A. ovata, Erica zeyheriana, Euryops ericifolius, Helichrysum 

appendiculatum, H. teretifolium, Leucadendron salignum, L. spissifolium subsp. phillipsii, 

Leucospermum cuneiforme, Protea cynaroides, P. foliosa, Tephrosia capensis), succulent herbs 

(Crassula pellucida subsp. Marginalis) and graminoids (Andropogon eucomus, Brachiaria serrata, 

Cymbopogon pospischilii, Cynodon dactylon, Digitaria eriantha, Ehrharta calycina, Eustachys 

paspaloides, Ischyrolepis capensis, Pentaschistis heptamera, P. pallida, Thamnochortus cinereus, 

Themeda triandra, Tristachya leucothrix). Endemic taxa of this vegetation type include low shrubs i.e. 
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Agathosma gonaquensis, Cyclopia pubescens, and Erica etheliae as well as the geophytic herb, 

Holothrix longicornu. Several Australian Acacia species occur as invasive aliens in this vegetation type 

(Vlok & Euston-Brown,2002). 

 

Algoa Sandstone Fynbos is listed as Endangered by Mucina and Rutherford (2006) and is listed as a 

threatened ecosystem according to the National Biodiversity Assessment (National List of Threatened 

Ecosystems, 2011). This regional vegetation type has a conservation target of 23%. About 2% is 

conserved in the Van Stadens Wild Flower Reserve, The Island Nature Reserve as well as in several 

private nature reserves. More than 50% of this vegetation type is already transformed due to 

cultivation, urban sprawl of the Nelson Mandela Metropolitan Area. 

 

Royalston Nature Reserve is a formal Protected Area that is situated within 5 km of the study area. 

According to the latest Eastern Cape Biodiversity Conservation Plan (ECBCP, 2019), no terrestrial CBA 

exist in the study area, however the north-eastern property and drainage lines are classified as 

Ecological Support Areas (ESA 1&2). 

 

According to the Bioregional Plan for Nelson Mandela Bay Municipal Area (NMBM, 2015), the north-

eastern most corner of the large property (C05900000000002300095) and the property directly to the 

north where Drainage 1 originates (C05900000000001000109), are considered CBA. A number of 

threatened species are also listed for this area. 

 

7.2 Geology & Soils 

The geology across the affected farms consists of the Nanaga Formation of the Algoa Group, which is 

likely underlain by the Alexandria Formation, with then the Peninsula Formation of the Table Mountain 

Group (TMG) beneath the Alexandria Formation (Le Roux, 2000). 

 

The Nanaga Formation of the Algoa Group consists of semi-consolidated, cross-bedded sandstones or 

duen rock. Calcrete layers containing rhizoliths and reddish, clay-rich soils are also found. These were 

deposited in coastal paleo-dunes. A widespread cover of calcrete is often present in the formation. The 

Alexandria Formation of the Algoa Group comprises basal conglomerates of oyster shell that are 

overlain by marine shell coquina, coquinite, thin conglomeratic facies containing pebbles from eroded 

TMG quartzite, and calcareous sandstone. Marine invertebrate fossils and trace fossils are common in 

this formation. The Peninsula Formation of the TMG comprises light-grey, pebbly sandstone that is 

quartzitic in places. 

 

According to the National Soils layer (SANBI BGIS) the study area associates with Class 8 i.e. imperfectly 

drained soils, with a marked clay accumulation, strongly structured and a non-reddish colour. It can 

often be shallow and often occur associated with one or more of vertic, melanic and plinthic 

soils/horizons. It may be seasonally wet.  
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7.3 Hydrology & Freshwater Resources 

The centre of the study area (the various affected properties) is located on a low hill (approximately 

210 m amsl) and the altitude of the area slopes downwards in all directions with the lowest point 

occurring at the southwestern corner of the site (approximately 160 m amsl). The latest 1:50,000 

topographical data shows one non-perennial watercourse on the western boundary of the affected 

properties which flows into a lake further downstream (Lakeside Lake). Various other watercourses 

also flow into the lake, but is not affected by the activities in the study area. The north-eastern property 

(C05900000000002300062) of the affected properties falls on the border of the sub-quaternary 

catchment that drains towards the Baakens River (ID 9104). The property is however located 

approximately 3 km west of the Baakens River. The Van Stadens River occurs more than 9 km to the 

west. More information related to the character of the freshwater systems in and surrounding the 

study area is included in Table 2 below. 

 

Table 2: Desktop data relating to the freshwater resources in the study area and surrounding region 

Aquatic ecoregion and sub-regions in which the study area is located 

Ecoregion  South Eastern Coastal Belt 

WMA  Fish to Tsitsikamma 

Sub-WMA  Algoa (ID 40) 

Quaternary Catchment  M20A 

Sub-quaternary Catchment (nearest) 9104 

Dominant characteristics of the South Eastern Coastal Belt 

Dominant/ primary terrain morphology Plains (Low Relief limited), Plains (Moderate Relief), Closed Hills, Mountains 
(Moderate and High Relief) 

Dominant primary vegetation types Dune Thicket, Mesic Succulent Thicket, Valley Thicket, Xeric Succulent 
Thicket, Coastal Grassland, Eastern Thorn Bushveld, Grassy Fynbos (limited), 
Mountain Fynbos, South and South West Coast Renosterveld, Afromontane 
Forest 

Altitude (m amsl) 0-500; 500-1300 limited. The study area is situated at an altitude of between 
160 and 210 m amsl. 

MAP (mm) 300 to 1000 (moderate to high) 

Coefficient of Variation (% of MAP) <20 to 40 

Rainfall concentration index <20 to 40 

Rainfall seasonality All year to very late summer, to winter 

Mean annual temp. (°C) 12 to 20 (moderate to moderately hot) 

Winter temperature (July) Min. of 2 to 10 °C and max. of 12 to 22 °C 
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Summer temperature (Feb) Min. of 10 to 18 °C and max. of 22 to 30 °C 

Median annual simulated runoff (mm) 10 to >250 (moderate to very high) 

Detail of the study area in terms of the National Freshwater Ecosystem Priority Area (NFEPA) (2011) 
database 

Wetland Vegetation Type/Group The study area is located within the Eastern Fynbos-Renosterveld Sandstone 
Fynbos Vegetation Type considered to be Vulnerable 

FEPACODE  The largest part of the affected properties is located in a catchment not 
considered important in terms of conservation (FEPACODE=0).  However, one 
property (C05900000000002300062) is located in the sub-quaternary 
catchment of the Baakens River, which is considered a Fish Support Area 
(FEPACODE = 2 (FishFSA). 

FISHSANC = 1 

NFEPA Wetlands The NFEPA database indicate one natural wetland (depression) (WetCon=Z1) 
(NFEPARANK=6) and several artificial systems (dams) in the study area. The 
wetland conditions vary between Z1 to Z3 (heavily to critically modified). 

NFEPA Rivers No watercourses are indicated within the study area on the NFEPA database. 
However, one property (C05900000000002300062) falls within the catchment 
of the Baakens River, which is identified as a Fish Support Area (FishFSA) 
(ID 9104) for threatened fish species. 

Fish sanctuaries, relocation corridors, 
species 

The total number of threatened and near-threatened fish species within sub-
quaternary catchment (ID 9104) is given as three (3), i.e. SP0136=1 - Barbus 
pallidus South, SP0409=1 - Sandelia capensis, SP1001=2 - Pseudobarbus 
afer. Related to one property (C05900000000002300062). 

Strategic water source areas (SWSA) SWSA are those areas that supply a disproportionate amount of mean annual 
runoff to a geographical region of interest. Any area estimated to have 
≥135 mm/year in its 1 x 1 minute grid cell was considered to be a SWSA at the 
national level. The Mean Annual Runoff (MAR) of the greatest part of the study 
area (ID 9114) is given as 205 mm/year. The area is therefore considered to 
be a SWSA. 

Groundwater Recharge (SANBI, 2011a) The groundwater recharge for the relevant sub-quaternary catchment is given 
as 144%, which is less than what is considered important in terms of 
groundwater recharge. 

Ecological Status of the nearest sub-quaternary catchment (DWS, 2014) 

Sub-quaternary Catchment (nearest) M20A-9104 

Proximity to study area The sub-quaternary catchment extent over one full property 
(C05900000000002300062) and the northern corner of property 
C05900000000002300243. 

Even though the properties fall in the catchment of the Baakens River, the river 
is however more than 3 km to the east of the study area. 

Assessed by expert? Yes 

PES Category Class C (Moderately Modified)  

Mean Ecological Importance (EI) Class Moderate 

Mean Ecological Sensitivity (ES) Class High 
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Stream Order 1 

Default Ecological Category (based on 
median PES and highest EI or ES mean) 

B 

Groundwater/Aquifer Information (SRK Consulting, 2020) 

Average Groundwater Exploitation 
Potential 

10,001 – 15,000 m²/km²/a 

Aquifer Classification Poor aquifer with low to negligible yields. 

The Algoa Group aquifer (including the Nanaga formation) is a unique 
intergranular aquifer, where water seeps through the porous sandy calcareous 
material until it comes into contact with underlying, usually impervious pre-
Algoa rocks (e.g. the Table Mountain Group). From here, it moves in the basal 
Alexandria conglomerate towards the sea, where it may daylight as springs at 
the coast. There is hardly any build-up in groundwater level (due to its high 
permeability) and the water level encountered within the conglomerate is likely 
its true piezometric level. The water table within this aquifer will likely change / 
vary with periods of high rainfall as well as droughts. 
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Figure 3: SANBI BGIS Map 



 

Grass Galore, Aquatic Impact Assessment 

December 2020 17 

 

8 Findings 
8.1 Site Aquatic Description 

As discussed above, one non-perennial (unnamed) watercourse occurs on the western boundary of the 

affected properties. Many dams have been constructed in this watercourse many years ago. All have 

already existed on the earliest available satellite images (Google Earth, 2004). The dams on and 

adjacent to Farm portion 23/62 are also visible on the 2004 aerial images. These systems have all been 

identified in the available desktop literature as artificial wetlands. One natural wetland occurs on Farm 

portion 23/95 approximately 50 m from the irrigation (pivot) circle. The nearest mainstem rivers are 

the Baakens River and Van Stadens River systems, located approximately 3 km to the east and 9 km to 

the west respectively. Site topography data (1 m contour data) and aerial imagery were also used to 

locate any other potential watercourses (and wetlands) that were not identified in the desktop 

information and that could be verified during the site investigations. One additional wetland, mostly 

linked to one of the dams, were identified. All the aquatic systems located in the DWS Regulated Area 

were verified and assessed during site visits in early October 2020.  More information regarding the 

mentioned aquatic systems are described below.  

 

Drainage Lines and associated Dams (Artificial Wetlands) 

Dams 3 to 8 are all constructed (man-made) farm dams in a drainage line with water entering the dam 

mainly from upstream and the immediate catchment surrounding the dam. Dam 3, 6, 7 and 8 are all 

located in the non-perennial drainage line identified as Unnamed Drainage 1 that traverses Farm 

portion 23/95 on the western border of the property. Unnamed Drainage 2, another non-perennial 

drainage line, runs to the west and connects into Drainage 1 just downstream of Dam 3. The drainage 

lines are seasonal watercourses with flowing water for a period after rains. Dams 4 & 5 are positioned 

in Drainage 2, located upstream and in a different local catchment than the irrigation and other 

activities on the affected farms. The watercourses located upstream from Mr Stock’s activities will not 
be impacted by any of these activities, and have therefore not been included in further assessment in 

this study, i.e. Dams 4, 5 & 8 and Drainage 2. Refer to Figure 4 for the locality of these aquatic features. 

Photographs are also included below. 

 

Dam 3 is situated on the western border of Farm portion 23/95 (Figure 4). It was established many 

years ago by the landowner (Gwen Hornigold). The dam broke in 2011 and was rebuilt in 2012 as seen 

from the available satellite imagery. According to Mr Stock, in early in 2017, the dam was desilted, 

cleared of alien vegetation and the wall strengthened to prevent potential damage. Rock and soil 

material were placed in the drainage line directly downstream of the dam to change the flow path 

around the dam wall to alleviate erosion during high flow conditions. Water from this dam is pumped 

for use on the Hornigold property as well as for irrigation by Mr Stock since 2017. A raft and solar 

energy, pipes, and a pump house were installed to transfer water to the farm dam on Farm 

Portion 23/62. As a result of the activities on the eastern banks such as vehicles tracks, signs of erosion 
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were observed which is likely to lead to sedimentation of the dam (see Photos 7 – 10 below). Dam 3 

mostly contain low-growing vegetation including grasses (Pennisetum clandestinum and Cynodon 

dactylon), bulrushes (Typha latifolia) and other species such as Centella asiatica, Scenecio sp., Rumex 

sp. and Cotula sp. Since the activities in 2017, little alien vegetation has established on the dam banks 

(some Acacia saligna seedlings observed), however relatively dense stands of alien plants (e.g. Acacia 

mearnsii) were observed on the down-stream side of the dam wall as well as high up in Drainage 1. 

Other biota associated with these systems are fish (in the dams), various frog species as well as birds. 

Birds that were observed during the time of the site visits include Fish eagles, Egyptian geese and 

Orange bishops.  

 

Dams 6 & 7 are situated downstream from Dam 3 in the Unnamed Drainage 1 (see Figure 4). Dam 6 

have existed for more than 16 years according to the available aerial imagery, while it appears that 

Dam 7 was constructed between 2006 and 2009. The dam wall at Dam 6 is partly broken and requires 

urgent maintenance. More dams exist downstream, but are outside the DWS Regulated Area for this 

study. Water from these dams (Dam 3, 6 & 7) eventually flow into the Lakeside Lake approximately 

4 km to the south. Plants and other biota in the drainage line and dams were very similar with some 

variation in plant diversity, density and alien distribution depending on the level of sedimentation in 

the drainage reach as well as the level of disturbance. The dominant vegetation species observed 

include Typha latifolia (bulrush), Eleocharis dregeana (Spikerush), Centella asiatica (Pennywort), 

Hydrocotyle sp. (Wate pennywort), Cotula sp. (Brass button), Pennisetum clandestinum (Kikuyu) and 

Cynodon dactylon (Coach grass). Photos of these features are included below (Photos 16-20). 

 

Wet areas higher up on the eastern bank of Drainage 1 between the drainage line and the pivot circles 

appeared to be a potential wetland seep with a number of facultative wetland plants growing in this 

area where water periodically seeps from higher areas and into the drainage line. However, the soil 

test using a hand auger didn’t indicate any wetland soils. This indicates that water doesn’t occur for 
long enough time periods to form a wetland. 

 

Wetland 2 is an artificial wetland that most likely formed due to the construction of Dam 6 and the 

break of the dam wall (overflow) in 2005/2006 that resulted in additional sediment buildup in the 

drainage line and flattening of the drainage channel above Dam 7. This wetland naturalized into an 

unchanneled valley-bottom wetland that receives seepage water from the upstream drainage line in 

which it is situated as well as the immediate catchment. The vegetation diversity is similar to the other 

aquatic systems in the area, but is dominated by Tall fountainbush (Psoralea affinis), low growing 

bulrushes (Typha latifolia), Water pennywort (Hydrocotyle sp.) and Giant sedges (Cyperus thunbergii). 

Refer to Figure 4 and the photographs below for more details. 

 

Dams 1 & 2 

Dam 1 is a completely artificial structure with no catchment of water flowing from the surrounding 

area. Water in this dam are mainly pumped from the Borehole on the property, rainwater harvested 
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from the rooftops and water pumped from Dam 3 (located 1.1 km westwards). This dam is used for 

irrigation purposes where needed on the various properties. A low plant diveristy occur at this dam 

with the dam walls (all around) mainly being covered with kikuyu (Pennisetum clandestinum) and some 

bulrush (Typha latifolia) and spikerush (Eleocharis dregeana) in the shallow water.  Many birds frequent 

this waterbody (e.g. Grey heron and Egyptian geese were observed). 

 

Dam 2 is a typical farm dam, similar to Dams 3-8, but situated in a different sub-quaternary catchment 

(ID 9104) that flows towards the northeast and eventually into the Baakens River (approximately 3 km 

to the east)(Figure 4). This dam has a relatively small and transformed catchment which also explains 

the poor condition of this system that is completely surrounded by alien vegetation on the elevated 

berms around the dam (mostly Acacia saligna and Ricinus communis). The dam area is however quite 

large with some deeper sections where water pools and a variety of vegetation species occur. Very 

little standing water was observed during the site visits and mostly occurred between the Typha 

latifolia and Phragmites australis stands. Other plant species include Pennisetum clandestinum, 

Cynodon dactylon, Eleocharis dregeana, Scenecio erubescens and Rumex sp. From the available satellite 

images, the last time the dam was filled with water was early 2016. 

 

Natural Wetlands 

Only one natural wetland (Wetland 1), a depression (doline), has been identified within 500 m from 

the farm activities. This depression is located on Farm portion 23/95, approximately 50 m south of the 

pivot circle (Figure 4). This type of feature is usually associated with limestone karsts and form through 

a process of limestone dissolution, i.e. doline formation. Natural depressions (dolines) are considered 

important refugia for aquatic organisms, especially adapted to ephemeral conditions, while forming a 

network of wetland systems between the various catchments, allowing organisms to “leapfrog” form 
one catchment to another (Colloty, 2010). The catchment for this depression is however small (mostly 

the area directly around and to the northeast of the wetland, and runoff from the grassed and irrigated 

area doesn’t flow into this wetland. The wetland is dominated by indigenous vegetation including 
Eleocharis dregeana, Centella asiatica, Scenecio sp. and Rumex sp. with only a few alien species such 

as Solanum linnaeanum (Devil's apple) and Xanthium spinosum (Spiny cocklebur) on the edges of the 

wetland and the immediate catchment. The wetland is mostly unmodified, but with clear impacts from 

trampling and grazing by cows. No water was present during the first site visit to the area, however 

during a later site visit, just after rains of about 50 mm over two days, standing water was present in 

the wetland. This wetland is isolated from the nearby surface watercourses (not connected via inflow 

or outflow), unless seepage from the wetland underground contribute to the steamflow in a minor 

way. See Photos 23-25 below of Wetland 1. 

 

The Lakeside Lake is a large natural wetland system that occurs downstream from the Unnamed 

Drainage 1 as well as Dams 3-8. Even though this lake doesn’t fall within the study area or the study 

scope, some information regarding this feature is given here for context and to address some concerns 

raised by Interested and Affected Parties. The lake mainly receives runoff water from the upgradient 
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catchment (to the North, Northeast and Northwest) where various drainage lines drain the catchment 

towards and into the lake. There are many small non-perennial drainages that contribute to the flow 

which are indicated on Figure 5. Note that those indicated on the map are not the complete list, but it 

provides a good indication regarding the contribution of water from surface watercourses across the 

catchment. Many farm dams and small wetlands also exist in the catchment and are also indicated on 

Figure 5 mainly to provide a picture of scale and context. Furthermore, it is interesting to note that the 

number of farm dams in the catchment increased from approximately 36 dams in 2004 to 48 dams in 

20202. It is not anticipated that a significant link exists between the lake and groundwater resources in 

the area due to the mostly impermeable silt/clay layer at the bottom of these type of features that 

prevent infiltration. The groundwater specialists for this project (SRK Consulting, 2020) has confirmed 

that is it not likely that the lake is fed by groundwater. During extended periods of rainfall, however, 

groundwater most probably feeds into the lake from higher vegetated sand dunes to the north, but 

only for a period of time until the water level in the sandy material have lowered to below the level of 

the lake. Therefore, as mentioned above, the lake is mainly dependent on rainfall runoff water from 

the catchment. Below is a graph to indicate any potential links between annual rainfall and the area of 

the lake filled with water measured in hectares (refer to Figure 6). Even with the gaps in information 

(due to the unavailability of aerial imagery for those years), the graph shows a correlation between the 

annual rainfall and the lake water level. However, it appears that the lake level has been decreasing in 

the last five years despite some higher rainfall years (2017-2019). It is likely that a large number of 

variables contribute to this phenomenon, and an accurate explanation for the decreasing lake level 

cannot be given within the scope of this study and should probably be considered by the authorities 

(DWS) on a catchment level. A list of potential scenarios that can contribute to the observations have 

been included here for consideration: 

• It has been about five (5) years since the previous rainfall peak in 2015. From earlier trends it 

appears that a rainfall peak was required to restore lake levels (consider the period between 

2001 and 2006 as well as 2009 to 2012); 

• Less dam overflow due to relatively low rainfall for approximately five years; 

• An increase in the number of dams over 20 years; 

• It is likely that the high number of dams in the catchment retain most of the runoff during years 

of lower rainfall, while high rainfall (rainfall peaks) are required to cause sufficient runoff 

towards the Lakeside Lake to restore the lake levels; 

• Rainfall seeps into the ground for groundwater recharge due to increased use associated with 

lower rainfall over the last few years. 

 

                                                

 
2 Satellite aerial imagery from Google Earth was used to count these dams and/or wetlands and are not considered to be 

the complete list. 
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Figure 4: Site Plan showing delineated aquatic features in relation to the affected properties 

 

 

Photo 1: Dam 1 - Farm dam near the property 

entrance and existing infrastructure 

 

Photo 2: Dam 2 – Opening in the bush towards the 

dry part of the dam 
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Photo 3: Dam 2 – Western part of the dam with soil 

berm covered with alien vegetation visible 

 

Photo 4: Dam 2 – Lowest area with shallow water, 

mostly covered with cattail (Typha latifolia). 

 

Photo 5: Dam 2 – Soil sample indicating wetland soils 

 

Photo 6: Dam 2 – Disturbed soil berm covered with 

Port Jackson alien plants (Acacia saligna) 

 

Photo 7: Dam 3 – View from the southeast 

 

Photo 8: Dam 3 – View from Drainage 1 inflow 
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Photo 9: Dam 3 – Bare soils on the bank 

 

Photo 10: Dam 3 – Downstream side of the dam wall 

 

Photo 11: Dam 4 – View from the North 

 

Photo 12: Dam 4 – Eleocharis dregeana (Spikerushes) 

and Nymphoides thunbergiana (Floating hearts) 

growing in the shallow water 

 

Photo 13: Dam 4 – Overflow towards drainage line. 

 

Photo 14: Dam 5 – Dam wall with overflow towards 

Dam 4 



 

Grass Galore, Aquatic Impact Assessment 

December 2020 24 

 

 

Photo 15: Dam 5 – Dense Phragmites australis stands 

 

Photo 16: Dam 6 – View from the dam wall in the 

south 

 

Photo 17: Dam 6 – See damaged dam wall 
 

Photo 18: Dam 6 – Bare banks 

 

Photo 19: Dam 7 – View from the South 

 

Photo 20: Dam 7 – Dam overflow, see erosion 
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Photo 21: Drainage 1 – View from the South above 

Dam 3, see dense-growing alien vegetation  

 

Photo 22: Drainage 1 – Between Dam 3 and Dam 6 

 

Photo 23: Wetland 1 – View from the Southeast 
 

Photo 24: Wetland 1 – View from the Northeast on 

12 October 2020 (see pooling water) 

 

Photo 25: Wetland 1 – Soils showing signs of wetness 

 

Photo 26: Wetland 2 – View from the South 
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Photo 27: Wetland 2 – View from the Southwest 

 

Photo 28: Wetland 2 - Cyperus thunbergii 

 

 
Figure 5: An overview of the drainage lines, dams and wetlands in the Lakeside Lake catchment (Google 

Earth Imagery, 2020) 
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Figure 6: Rainfall vs Lakeside Lake volume graph 

8.2 Classification 

Classification of the aquatic ecosystems in the study area was done according to the system published 

by SANBI (Classification System for Wetlands and other Aquatic Ecosystems in South Africa) in 2013. 

The six levels of the classification system are given in Table 3. Levels 2 and 3 provide the broad 

biogeographical and landscape context for grouping hydrogeomorphic (HGM) units or functional units. 

The HGM unit in Level 4 is the focal point of the system, together with the hydrological regime (Level 

5) if this information is available. The descriptors at Level 6 provide a more detailed description of the 

characteristics of a particular HGM Unit, but is not critical to the classification of the system (Ollis, et 

al., 2013). 

 

In the current study area, many of the aquatic systems are farm dams, which are classified as artificial 

depressions. One natural depression was also identified, and the Lakeside Lake will also be regarded as 

a natural depression. Therefore, some additional information about this HGM unit is given here.  

 

A depression is an aquatic ecosystem with closed (or near-closed) elevation contours and which 

increases in depth from the edge to a central area of greatest depth where water typically accumulates. 

Most depressions occur either where the water table intercepts the land surface or in semi-arid settings 

where there is no connection between the wetland and the open drainage network due to a lack of 

sufficient water inputs. Lakes are a type of depression that typically forms in a valley floor, where a 

type of obstruction causes the accumulation of water in the valley. In the case of a dam, the obstruction 

has been created by human intervention (dam wall) (Ollis, et al., 2013). 
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Table 3: Wetland classification applying Ollis, et al., 2013 

DESCRIPTOR UNNAMED 
DRAINAGE 1 

WETLAND 1 WETLAND 2 DAMS 1-8 

Level 1 – System Inland river Inland wetland Inland river Inland wetland 

Level 2 – Regional 
Setting 

Ecoregion - South 
Eastern Coastal Belt 

Ecoregion - South 
Eastern Coastal Belt 

Ecoregion - South 
Eastern Coastal Belt 

Ecoregion - South 
Eastern Coastal Belt 

Level 3 – Landscape 
Setting 

Valley floor Bench (shelf) Valley floor Valley floor 

L
e
v
e
l 
4
 –

 H
y
d

ro
g

e
o

m
o

rp
h

ic
 U

n
it

 

HGM Type River Depression Unchanneled valley 
bottom wetland 

Depression 
(artificial) 

Longitudinal 
Zonation/ 
Landform/ 
Outflow 
drainage 

Lowland river (Low-
gradient, alluvial sand-
bed channel, typically 
regime reach type.) 

Endorheic (inward 
draining) 

N/A Dammed 

Landform/ 
Inflow 
drainage 

Active channel Without channelled 
inflow 

N/A With channelled 
inflow (Dams 2-8) 

Without channelled 
inflow (Dam 1) 
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5A: 
Inundation 
periodicity 

Seasonally inundated 
(Medium Confidence) 

Intermittently 
inundated (Medium 
Confidence) 

Seasonally 
inundated (Medium 
Confidence) 

Permanently 
inundated (High 
confidence) 

5B: 
Saturation 
periodicity 
(within 0.5 m 
of soil 
surface) 

Seasonally saturated 
(Medium Confidence) 

Intermittently 
saturated (Medium 
Confidence) 

Seasonally saturated 
(Medium 
Confidence) 

Permanently 
saturated (High 
confidence) 

5C: 
Inundation 
depth-class 

N/A N/A N/A Littoral (<2 m max. 
depth at the average 
annual low-water 
level) 

Level 6 – Wetland 
Characteristics 
(Natural vs Artificial; 
Salinity; pH; 
Substratum; 
Vegetation; Geology) 

Natural drainage line 

Salinity – fresh  

Substratum type – 
Sandy soil 

Vegetation – 
Herbaceous type 
vegetation (section 8.1) 

Geology – refer to 
section 7.2 

Natural wetland 
depression 

Salinity – fresh  

Substratum type – 
Clayey soil 

Vegetation – 
Herbaceous type 
vegetation 
(section 8.1) 

Geology – refer to 
section 4.2 

Artificial wetland 

Salinity – fresh 

Substratum type – 
Sandy-clay soil 

Vegetation - 
Herbaceous type 
vegetation 
(section 8.1) 

Geology – refer to 
section 7.2 

Artificial wetlands 
(farm dams) 

Salinity – fresh 

Substratum type – 
Clayey soil 

Vegetation - 
Herbaceous type 
vegetation 
(section 8.1) 

Geology – refer to 
section 7.2 
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8.3 Present Ecological State 

Wetland PES 

The Wet-Health tool, by Macfarlane, et al. (2009), is used to assess the health or integrity of natural 

wetland systems. Separate assessments are conducted for the hydrology, geomorphology and 

vegetation of each system and the impact scores used to calculate the overall wetland health score. 

See Table 4 for the assessment results for Wetland 1. Note that PES determination is generally not 

done for artificial wetlands since no reference state exists to which the current condition can be 

compared.   

 

The PES category determined using the overall impacts score for Wetland 1 is Category A as the 

condition of the wetlands is largely unmodified/ natural (refer to Table 5).  Minor disturbances in the 

wetland include mainly livestock grazing (by cows) that causes trampling of the wetland vegetation and 

soils, and introduction some alien vegetation. The overall change score for Wetland 1 is -0.244 (see 

Table 4). The change score reflects the trajectory of change that is expected to occur in the wetland 

and its catchment over the next five years. According to Table 6, a change score between 0 and-0.3 is 

given to a stable wetland which is expected to remain this way over the medium term since the 

activities related to this application falls outside the wetland catchment and is therefore not expecte 

to affect Wetland 1. 

 

Table 4: PES scores for Wetland 1 

Module Impact Score Category Change 
Score 

Change 
Symbol 

Health Class 

Hydrology 1 B 0 → B → 

Geomorphology 0.07 A 0 → A → 

Vegetation 1.8 B -0.855 → B ↓ 

Overall Impact 0.64 A -0.244 → A → 

Overall Health 9.36 A -0.244 → A → 

 

Riparian PES 

The method described by Kleynhans et al. (2008) is generally used to assess Riparian Present Ecological 

State (PES). The method is adapted to suit site conditions when applicable. However, in the case of 

small, non-perennial drainage lines and the absence of a riparian zone, such as Drainage 1 on the 

property, a PES assessment for the system cannot be completed using Kleynhans et al. (2008). 

Additionally, the condition of these types of systems tend to vary much over short distances depending 

on the level and type of impacts in the drainage line over time. In such cases, the PES data for the 

nearby or larger systems are consulted with the necessary specialists input to determine an appropriate 

PES class for the relevant drainages in the relevant stretch of the drainage line. Results from the most 
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recent EIS/PES assessment (DWS, 2014) indicate that the PES on a sub-quaternary catchment level for 

the Baakans River system to the northeast is Class C (moderately modified).  This River has been 

identified as a FishFSA.  However, the drainage line on the property is rather associated with (flows 

into) the Lakeside Lake which is a large depression wetland or lake to the south of the development 

property with a PES rating of Class C (moderately modified) as well. Refer to Table 5 for descriptions 

relating to each ecological category given for the PES scores. 

 

Considering the impacts on Drainage 1 listed below, the PES class mentioned above (Class C) is 

considered appropriate for the stretch of Drainage 1 in the area of the development properties.  The 

main impacts to this system are as follows: 

• Various impoundments (dams) up- and down-stream from the affected properties; 

• Sedimentation to due breaks in dam walls over many years; 

• Erosion of the ‘banks’ (and associated sedimentation of the drainage line) due to informal 
tracks and stock grazing; 

• High infestation of alien plants up- and down-stream from the affected properties; and 

• Trampling by stock downstream from Dam 3. 

 

Table 5: Descriptions according to the PES impact score and Ecological Categories (modified from 

Macfarlane, et al., 2009 & Kleynhans, et al. 1998) 

Description 
PES Impact 
Score  

Ecological 
Category 

Unmodified, natural. 0-0.9 A 

Largely natural with few modifications. A small change in natural habitats and biota 
may have taken place but the ecosystem functions are essentially unchanged. 

1-1.9 B 

Moderately modified. Loss and change of natural habitat and biota have occurred, 
but the basic ecosystem functions are still predominantly unchanged. 

2-3.9 C 

Largely modified. A large loss of natural habitat, biota and basic ecosystem 
functions has occurred. 

4-5.9 D 

Seriously modified. The loss of natural habitat, biota and basic ecosystem 
functions is extensive. 6-7.9 E 

Critically / Extremely modified. Modifications have reached a critical level and the 
system has been modified completely with an almost complete loss of natural 
habitat and biota. In the worst instances the basic ecosystem functions have been 
destroyed and the changes are irreversible. 

8-10 F 
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Table 6: Trajectory class description, change score ranges and symbols given to signify trajectory of change 

to the current wetland condition over the next five years (Macfarlane, et al., 2009) 

Trajectory Class Description 
Change 
Score 

Class 
Range 

Symbol 

Improve markedly Condition is likely to improve substantially over the next 5 
years 

2 1.1 to 2.0 
↑↑ 

Improve slightly Condition is likely to improve slightly over the next 5 years 1 0.3 to 1.0 ↑ 

Remain stable Condition is likely to remain stable over the next 5 years 
0 -0.2 to +0.2 

→ 

Deteriorate slightly Condition is likely to deteriorate slightly over the next 5 
years 

-1 -0.3 to -1.0 
↓ 

Deteriorate greatly Condition is likely to deteriorate greatly over the next 5 
years 

-2 -1.1 to -2.0 
↓↓ 

 

8.4 Ecological Importance and Sensitivity 

Wetland EIS 

The Ecological Importance and Sensitivity (EIS) of the identified wetlands have been rated using a 

method adapted from DWAF (1999). Other assessment scores including the PES scores (for natural 

systems) and the ecosystem services scores are used along with other information related to species, 

habitat and catchment sensitivity to determine the final score. EIS is determined for all wetland 

systems, natural and artificial, because over time an artificially created wetland could ‘naturalise’ if it 
connects or forms part of an hydrological scheme and can provide some valuable ecosystem services. 

 

The results of the EIS assessments for each identified wetland in this study area is summarised in 

Table 7, which also gives the Recommended Ecological Class according to key in Table 8. Apart from 

Dam 1, the EIS of all wetlands (or dams) was assessed to be Moderate, which implies that these systems 

are considered to be ecologically important on a provincial or local scale (are considered to have 

conservation importance). According to the Bioregional Plan for the NMBM, rare or endangered biota 

occur within the catchment area of most of these systems and the sub-quaternary catchment related 

to Dam 2 has been identified as a FishFEPA (refer to Table 2). The EIS of Dam 1 was assessed to be Low/ 

Marginal, which implies that it is not ecologically important or sensitive at any scale. 

 

Table 7: EIS assessment results 

Wetland ID EIS Score (Median) Overall EIS Category Recommended 
Ecological Category 

Dam 1 0.5 Low/ Marginal D 

Dams 2, 3, 6 & 7 1.3 Moderate C 
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Wetland ID EIS Score (Median) Overall EIS Category Recommended 
Ecological Category 

Wetland 1 1.5 Moderate C 

Wetland 2 1.3 Moderate C 

 

Table 8: EIS categories, interpretation of median scores and associated REC (DWAF, 1999) 

EIS Category  Range of Median Recommended Ecological 
Management Class 

Very high - Wetlands that are considered ecologically 
important and sensitive on a national or even international 
level. The biodiversity of these wetlands is usually very 
sensitive to flow and habitat modifications.  

>3 and <=4  A  

High - Wetlands that are considered to be ecologically 
important and sensitive. The biodiversity of these wetlands 
may be sensitive to flow and habitat modifications.  

>2 and <=3  B  

Moderate - Wetlands that are considered to be ecologically 
important and sensitive on a provincial or local scale. The 
biodiversity of these wetlands is not usually sensitive to 
flow and habitat modifications.  

>1 and <=2  C  

Low/ marginal - Wetlands that are not ecologically 
important and sensitive at any scale. The biodiversity of 
these wetlands is ubiquitous and not sensitive to flow and 
habitat modifications. 

>0 and <=1  D  

 

Riparian EIS 

A described by Kleynhans (1999), ecological importance of a river is an expression of its importance to 

the maintenance of ecological diversity and functioning on local and wider scales. Ecological sensitivity 

refers to the system’s ability to resist disturbance and to recover from disturbance once it has occurred 
(resilience).  In this assessment, abiotic and biotic components of the aquatic system are taken into 

consideration to determine the ecological importance and sensitivity. This is important in cases where 

a riparian zone is absent, such a non-perennial drainage lines, and the assessment becomes more 

complex. 

 

The EIS of the drainage line in the study area has been assessed with a final score of 1 (as a median) 

which relates to Low/ Marginal ecological importance and sensitivity (see Table 9).  The low diversity 

of aquatic habitat types as well as the absence of unique or rare biota in this drainage line have 

contributed to this rating. No other assessments from DWS or Birkhead, et al., (2013) is available for 

this seasonal drainage line. 
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Table 9: Ecological importance and sensitivity categories (Kleynhans, 1999) 

EIS Category Range of Median 

Very high 

Quaternaries/delineations that are considered 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. 

>3 and <4 

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 may have a substantial 
capacity for use. 

>2 and <3 

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. 

>1 and <2 

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. 

>0 and <1 

 

8.5 Recommended Sensitivity Buffers 

The sections above described the condition, sensitivity and the importance of the aquatic systems on 

and near the affected development properties. Even though this Section 24G application and 

associated studies are done retrospectively and the activities on the properties have already 

commenced, sensitivity buffers for aquatic systems are recommended to maintain the functioning of 

aquatic ecosystems and prevent further and future impacts to these systems. 

 

It is recommended that a buffer of 50 m be maintained around the natural wetland identified on site 

(Wetland 1) and a buffer of 32 m be maintained around all other artificial wetlands (and dams) and 

drainage lines assessed in this study as recommended in the guidelines by the GDACE Requirements 

for Biodiversity Assessments: Version 2 (2008) and the ECBCP. The sensitivity buffers are illustrated on 

Figure 8.  

 

The activity footprint of activities that commenced in the study area did not extend over or into any 

wetlands or other watercourses. Only the abstraction of water from Dams 1 & 3 directly affects these 

systems. These and other indirect impacts are described in section 9 below. 
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8.6 Verification and Compliance Statement 

Findings of the site survey and subsequent assessments verifies the sensitivity rating as indicated on 

the national web based environmental screening tool which was given as a “low” aquatic biodiversity 
sensitivity over most of the site with a single wetland indicated as having “high” sensitivity. Even though 

other watercourses were identified on and around the study area, these are not considered to be of 

high aquatic biodiversity sensitivity. Considering the above, further studies of the aquatic environment 

in the study area should not be required. 

 

 
Figure 7: Aquatic biodiversity sensitivity as per the DEDEAT Screening Tool Report 

8.7 Permitting requirements 

Authorisation will be required in terms of Section 21 of the National Water Act (Act 36 of 1998) for 

several activities: 

• Section 21(a) – abstraction of groundwater from a borehole as well as surface water from a 

dam; 

• Section 21(b) – storage of water (in dams); 

• Section 21(e) – controlled activities (pivot irrigation); and 

• Section 21(c) & (i) – activities in the DWS Regulated Area. 
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A letter from the Department of Water and Sanitation (DWS) dated 9 October 2020 stated that the 

office has no objections to the development on the farm provided that the required Water Use License 

application be commenced and the associated specialist information submitted to the Department. 
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Figure 8: Aquatic features and associated recommended buffers 
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9 Impact Assessment 
9.1 Water Use for the Development 

Information regarding the use of water on the property was provided by the applicant. Dam 1 is used 

as the primary storage dam from where abstraction for irrigation and other uses (e.g. toilets, washing 

of vehicles and machinery and production of concrete products) are done, but does not have a 

catchment of its own. Dam 1 receives water via rainwater harvesting from roofs, from the borehole 

and from Dam 3. Table 10 summarises the water availability and uses on the affected properties as 

provided by Mr Stock. No definite information is available regarding the volumes of water abstracted 

from Dam 3. Mr Stocks explained that water is abstracted as needed (used to augment water in Dam 1) 

for the mentioned uses on the farms, but that he doesn’t allow the water level to drop below 
approximately one third (1/3) of its capacity. 

 

Table 10: Water availability and demand on the affected properties 

Water Availability 

Rainwater harvesting (assuming an average of 680 mm3 of rainfall per year on 
1,764 m² roof area) 

1199.52 m³/a (~100 m³/month) 

Groundwater from the borehole (currently pumped at 500 L/h or 0.14 L/s) (note 
that the Groundwater Investigation now recommends 0.1 L/s pump rate for 24 
hours)  

262.06 m³/month  

(currently using ±366.88 m³/month) 

Surface water pumped from Dam 3 to Dam 1 (refer to the calculation below) As needed (down to 1/3 of dam capacity) 

Water Demand 

Four toilets on the Butterfield Road property4 20 m³/month 

Washing vehicles and machinery 5 m³/month 

Production of concrete products and washing of relevant equipment 2.5 m³/month 

Irrigation of grass pastures 800 m³/month (current use) 

Total monthly demand 827.5 m³/month (current demand) 

Calculated abstraction from Dam 3 465.44 (current demand) 

 

Since information regarding the abstraction of surface water from Dam 3 is not available, this can be 

calculated by subtracting the water availability from the demand. From Table 10 above, it appears that 

at the current borehole pump rate, approximately 360.62 m³/month are abstracted from Dam 3, 

                                                

 
3 Rainfall average between 2001 and 2019 for the immediate area. 
4 Other domestics water is supplied from the ten rainfall tanks on the property. 
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whereas at the recommended new borehole pump rate (less than before), approximately 

465.44 m³/month would be needed from Dam 3. Note that this is calculated for the current water 

demand. It is assumed for the purposes of this report that the water demand will not change in the 

near future since no expansions are currently planned on the farm. 

 

Current abstraction from the dam is about 2.8 times more than what is allowed in the General 

Authorisation (GA) GN 538 of 2016 (2,000 m³/a or 166.67 m³/month). It is evident that a full Water Use 

License would be required for abstraction from Dam 3. 

 

It is unclear at this stage what property portion’s size will be used to calculate the volume of water that 

can be abstracted from the borehole according to the GA. Farm portion 23/62 is 4.29 ha in size which 

will allow for 1179.75 m³ to be abstracted per year under the GA (275 m³ per hectare per annum in 

sub-quaternary catchment M20A). This water is however not used on this property, and therefore DWS 

will have to provide clarity regarding this calculation. Considering the above, it is also likely that a full 

License Application is required for groundwater abstraction. Note that the property where the pivot 

circles are located (Farm 23/95) is approximately 129 ha in size and would allow for much more water 

to be abstracted under a GA (35,475 m³/a). 

 

9.2 Identification of Impacts 

A number of impacts occurred due to the activities that commenced at Grass Galore and the affected 

properties. These are mainly related to the clearing of vegetation and activities related to the planting 

and irrigation of grass for commercial purposes. The description and rating of these impacts are 

however very complex since the aquatic systems were not seen and assessed prior to the 

commencement of the activities. The state of these systems can only be compared to other nearby and 

similar systems to determine whether impacts typically associated with the activities have occurred.  

 

Impacts that occurred only during the period of vegetation clearing, i.e. over the short term, but with 

potential longer terms impacts involve the following: 

• Impact 1 - Sedimentation from construction activities. 

 

Activities that commenced and are ongoing, e.g. abstraction and irrigation of water, or are dealt with 

as operational impacts. These are as follows: 

• Impact 2: Changes to the hydrological regime; 

• Impact 3: Increased potential for erosion and sedimentation; 

• Impact 4: Aquatic degradation due to decreased water quality; and 

• Impact 5: Increase in alien plant vegetation. 
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9.3 Impact Description and Mitigation 

The identified impacts are described in the tables below containing all variables required to determine 

the significance of the impacts that have already occurred or could potentially still occur. 

 

Table 11: Impact description and mitigation for Impact 1 

Impact 1 - Sedimentation from clearing activities (construction phase already completed) 

Aquatic/environmental 
receptor(s) 

Wetland vegetation, biodiversity, hydrology, geomorphology 

Impact description Vegetation clearing, movement of soils and excavation in the catchment of any watercourse 
(drainages or wetlands) are likely to lead to sedimentation of the system if mitigation is not in 
place. Preparation of the field for planting of grass at the established pivot circles would have 
required large areas of clearing and levelling of soils. After clearing, the planting of grass is 
also not completed at once which results in bare soil areas for weeks/months. Furthermore, 
it appears that grass planting has stopped during the environmental application processes 
which leaves these areas bare for an unknown time period. Many vehicle tracks were also 
created around the grass fields. During high rainfall events or possible irrigation, water flowing 
from the cleared areas towards Drainage 1 and downstream to Dam 3, as well as to Dam 2 
to the east, is likely to have caused additional sediment being washed down slope to these 
aquatic systems. The siltation of watercourses can alter geomorphological functioning, the 
movement of water through the system (hydrological functioning) as well as having an impact 
on water quality within the resource. In Drainage 1 and Dam 2, an increase in the alien 
vegetation densities on the watercourse banks as well as changes to the vegetation species 
composition is likely attributed to the above factors. Sedimentation is not likely to have 
affected Wetland 1, 2 or dams downstream from Dam 3 as it is likely to accumulate in Dam 3. 
No aquatic systems occur near Farm portions 23/243 & 23/244 that would have been affected 
by vegetation clearing on these properties. 

Project stage Construction phase (completed) 

Status Negative impact 

Magnitude Medium – sediment have washed down slope into Drainage 1 over a period of time from the 
cleared areas.  

Extent Local – restricted to the reach of Drainage 1 up to and including Dam 3 as well as Dam 2 
towards the east 

Reversibility Medium (Reversible) – silt that accumulates in watercourses is likely to be colonised by 
vegetation as is the case in Drainage 1 and Dam 2. During floods, however, silt in drainage 
lines can be washed downstream. This is unlikely for dams. 

Duration Medium- term - most sediment is likely to be deposited within watercourses for a moderate 
period of time without proper management, particularly behind barriers (dams walls) and 
where flow is slow or diffuse and unlikely to remove sediment from the system. Note that due 
to the small catchment of Drainage 1 and the presence of a dam upstream, flood events in 
this system would be rare. 

Probability High - sedimentation is evident in Drainage 1. 

Recommended 
rehabilitation 
measures 

The following measures are recommended for the operational phase as rehabilitation or 
mitigation for future impacts: 

• Alien vegetation that established on the banks of the drainage line and downstream 
towards Dam 2 and Dam 3 should be eradicated, preferably by hand or other non-
invasive manners to prevent additional impacts to the watercourse banks; 
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Impact 1 - Sedimentation from clearing activities (construction phase already completed) 

• Bare areas that were cleared for planting of grass should be planted as soon as 
possible. If this is not allowed before all permissions have been received by 
DEDEAT, indigenous vegetation should be allowed to grow back in these areas to 
prevent erosion and further sedimentation of the downstream watercourses; and 

• A designated track should be chosen outside the watercourse buffer areas and other 
tracks should be left to rehabilitate. Tracks in the wet soils on the banks of the 
watercourse (Drainage 1) should be avoided. 

Confidence Medium - High 

 

Table 12: Impact description and mitigation for Impact 2 

Impact 2 - Changes to the hydrological regime (operational phase) 

Aquatic/environmental 
receptor(s) 

Hydrology & biodiversity 

Impact description The natural hydrological regime of the drainage line in the study area (Drainage 1) has been 
altered in various ways over many years. Many dams have been constructed in the drainage 
line, dams were reconstructed after breakage and water from some of these dams are 
abstracted for use on the adjacent farms. Other factors that are continually impacting on the 
hydrology of the aquatic systems in the study area are sedimentation from erosion (mainly 
due to clearing or grazing practices) and the invasion of alien plants. Over-abstraction of 
surface water can have a negative impact on the hydrology of the drainage line and 
downstream aquatic systems, however if abstraction is done responsibly (according to the 
conditions of a Water Use License), the impact to the aquatic system should not be significant 
(this includes the Lakeside Lake). 

Since abstraction data is not available for abstraction from Dam 3 to date, it is not possible 
to accurately assess the impact, however from the available information provided by the 
farms owners and considering the small catchment of dam, it is not anticipated that activities 
on the relevant farms affected the hydrology of the drainage line in a significant manner to 
date. 

Considering the new recommendations for groundwater abstraction (i.e. a lower abstraction 
rate was recommended) and proposed new irrigation areas, additional water will be required 
on the farm. If sufficient water is not available from Dam 3, as determined by the ecological 
reserve as part of the WULA, additional water sources will have to be considered to augment 
the water availability for grass farming purposes, e.g. drilling of a new borehole(s). 

Project stage Operational phase (ongoing) 

Status Negative impact 

Magnitude Low – responsible abstraction according to a WUL will not result in a significant hydrological 
impact since the ecological reserve (water required for ecosystem functioning in a 
watercourse) is considered before a WUL is granted. The relatively small catchment of the 
watercourses up to the dam and the dam itself (Dam 3), as well as the non-perennial nature 
of the stream contribute to this rating. 

Extent Regional – abstraction of water from a watercourse potentially affect the downstream aquatic 
systems and water users. It is important to take into account that the cumulative impact of 
water abstraction (this and other water users) in the system as a whole is sustainable. 

Reversibility High (Reversible) – Abstraction of water can be stopped at any stage. 

Duration Medium- to Long-term – the activities on the farm are anticipated to continue over the medium 
or long term. The impact on the hydrological regime only exists as long as abstraction is 
conducted regularly. 
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Impact 2 - Changes to the hydrological regime (operational phase) 

Probability High – abstraction is likely to cause an impact to the hydrological regime, even though in an 
acceptable manner and within prescribed limits. 

Recommended 
Mitigation measures 

The following measures are recommended for the operational phase: 

• A Water Use Licence must be obtained for the abstraction and use of water from 
Dam 3 as well as groundwater for grass farming purposes; 

• All conditions of the WUL must be adhered to for the entire operational phase; 

• Drilling of an additional borehole to increase water availability on the farm should be 
considered; and 

• Mitigation related to alien plant management (see Impact 5) should be adhered to 
to minimise the impact on the hydrological regime of the watercourse (Drainage 1).  

Confidence Medium 

 

Table 13: Impact description and mitigation for Impact 3 

Impact 3 - Increased potential for erosion and sedimentation (operational phase) 

Aquatic/environmental 
receptor(s) 

Wetland vegetation, biodiversity, hydrology, geomorphology 

Impact description Clearing of grass sections, bare soil tracks, and the movement of soils and soils stockpiling 
in the catchment of any watercourse (drainages or wetlands) are likely to lead to 
sedimentation of the system if mitigation is not in place. During high rainfall events or over-
irrigation, water flowing from the cleared areas towards Drainage 1 and downstream to 
Dam 3, as well as to Dam 2 to the east, is likely to continually contribute to additional 
sediment being washed down slope to these aquatic systems. The siltation of watercourses 
can alter geomorphological functioning, the movement of water through the system 
(hydrological functioning) as well as having an impact on water quality within the resource. 
An increase in alien vegetation densities on the watercourse banks as well as changes to the 
vegetation species composition are also likely attributed to the above factors. Sedimentation 
is not likely to affect Wetland 1, 2 or dams downstream from Dam 3 as it is anticipated to 
accumulate in Dam 3. No aquatic systems occur near Farm portions 23/243 & 23/244 that 
would be affected by clearing or stockpiling on these properties. 

Project stage Operational phase (ongoing) 

Status Negative impact 

Magnitude Medium (without mitigation) – loose soils from grass lifting (clearing) and soil stockpiles can 
be washed down during high rainfall events, resulting in sedimentation of the watercourses 
downstream (Drainage 1, Dam 2 & Dam 3). 

Low (with mitigation) – with the implementation of the recommended mitigation measures, 
sedimentation of the watercourses can be minimised. 

Extent Local – restricted to the reach of Drainage 1 up to and including Dam 3 as well as Dam 2 to 
the east. 

Reversibility Medium (Reversible) – silt that accumulates in watercourses is likely to be colonised by 
vegetation as is the case in Drainage 1 and Dam 2. During floods, however, silt in drainage 
lines can be washed downstream. 

Duration Medium-term – most sediment is likely to be deposited within watercourses for a moderate 
period of time without proper management, particularly behind barriers (dams walls) and 
where flow is slow or diffuse and unlikely to remove sediment from the system. Note that due 
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Impact 3 - Increased potential for erosion and sedimentation (operational phase) 

to the small catchment of Drainage 1 and the presence of a dam upstream, flood events in 
this system would be rare. 

Probability High (probable without mitigation) – sedimentation is already evident in Drainage 1 and is 
likely to continue when rainfall/ runoff is high if bare soil areas remain in the immediate 
catchment. 

Medium (improbable with mitigation) – with the implementation of the recommended 
mitigation measures, sedimentation of the watercourses can be minimised. 

Recommended 
Mitigation measures 

The following measures are recommended for the operational phase: 

• All soil stockpiles must be stored on flat areas and outside the buffer areas for 
watercourses, and if necessary, silt fences must be erected to contain any sediment 
which may wash downhill during high rainfall events; 

• Clearing of grass for commercial purposes could lead to sedimentation of down-
gradient watercourses, and therefore measures must be implemented to ensure that 
soils does not wash away or reach the watercourses, e.g. using swales and/or 
berms next to the pivot circle; 

• Bare areas that were cleared for planting of grass should be planted as soon as 
possible. If this is not allowed before all permissions have been received by 
DEDEAT, indigenous vegetation should be allowed to grow back in these areas to 
prevent erosion and further sedimentation of the downstream watercourses; 

• A designated track should be chosen outside the watercourse buffer areas and other 
tracks should be left to rehabilitate. Tracks in the wet soils on the banks of the 
watercourse (Drainage 1) should be avoided; and 

• Any erosion gullies/ channels that are created during operation or in the areas that 
should be rehabilitated, should be filled immediately to ensure silt does not drain 
into aquatic systems and the area revegetated. 

Confidence High 

 

Table 14: Impact description and mitigation for Impact 4 

Impact 4 - Aquatic degradation due to decreased water quality (operational phase) 

Aquatic/environmental 
receptor(s) 

Aquatic biodiversity and hydrology 

Impact description Vehicles and other machinery (e.g. pumps and generators, etc.) on site can accidentally 
cause spills or leakage of hydrocarbons (oils, diesel, etc.) or other chemicals in the 
watercourse catchment. Additionally, storage and processing of compost on the properties 
can also lead to pollution (of nutrients and pathogens) of nearby watercourses as well as 
groundwater. These substances can reach the drainage line and other wetlands (and dams) 
directly through surface runoff during rainfall events or subsurface movement. If pollutants 
reach the aquatic systems, it would alter the water quality within these systems and 
downstream, having an effect on aquatic ecology in the form of biodiversity loss (the loss of 
vegetation and aquatic fauna that are sensitive to changes in water quality). Polluted 
groundwater resources can affect borehole water quality in the region (addressed in the 
Groundwater Impact Assessment).  

Pollution at the grass facilities can directly reach Drainage 1 and Dam 3 directly downstream, 
as well as Dam 2 to the east. Other watercourses such as Wetland 1, 2 or dams downstream 
from Dam 3 and groundwater can be affected via subsurface movement of water. No surface 
water systems occur near Farm portions 23/243 & 23/244 that would be affected. 

Project stage Operational phase (ongoing) 
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Impact 4 - Aquatic degradation due to decreased water quality (operational phase) 

Status Negative impact 

Magnitude Medium (without mitigation) – No activities are conducted directly in the watercourses in the 
study area, but pumps and other machinery and vehicles can cause pollution. Changes in 
water quality due to pollution can impact the aquatic systems at/near the site and 
downstream. The health of aquatic organisms and the suitability of the soil for plant growth 
is also affected. 

Low (with mitigation) – with the implementation of the recommended mitigation measures, 
pollution of the watercourses can be minimised. 

Extent Regional (without mitigation) – pollutants can be carried downstream and through subsurface 
flow if not mitigated in time. Considering the sandy soils in the area, pollutants is expected to 
carry easily to downstream watercourses as well as groundwater aquifers. However, 
attenuation of these elements will take place in the soil and grass. 

Local (with mitigation) – if pollution is prevented or contained, the impact can be restricted to 
a local area (within the boundaries of the property). 

Reversibility Low (Irreversible) – the removal of pollutants from aquatic resources is complex and costly. 

Duration Long-term – pollutants (e.g. hydrocarbons) take a long time to break down naturally. 

Probability Medium (unlikely) – the use of heavy vehicles and machinery is restricted for the type of 
activities. Therefore, the probability of the impact occurring is unlikely, especially if the 
recommended mitigation is implemented. 

Recommended 
Mitigation measures 

The following mitigation and management measures are recommended for the operations 
phase: 

• Storage and handling of hazardous substances (hydrocarbons and chemicals) 
needs to be conducted in the proper ways. Hazardous substances on site must be 
stored in a weather-proof, bunded area (impermeable surface); 

• Generators, pumps or other machinery needs to be placed in drip trays or similar 
bunded area; 

• Spill kits must be available on site and spillages must be cleaned up immediately 
and contaminants properly drained and disposed of properly at solid/ hazardous 
waste facilities, as required, and not disposed of within the natural environment. 
Contaminated soils from the site must be removed and the area rehabilitated 
timeously and appropriately; 

• No vehicles should be allowed within the buffer zones of watercourses as delineated 
(no-go areas) and soils in these areas should not be compacted; 

• Routine checks (for oil or fuel leaks) and maintenance on all vehicles and machinery 
must be done at least monthly and when required; 

• The necessary sanitation facilities (toilets) must be provided on site for all workers 
and workers must be encouraged to use these facilities and not the natural 
environment; 

• All general waste must be cleared and removed from the site on an ongoing basis, 
at least monthly, and taken to a licensed general waste facility. 

• Compost stockpiles should be positioned on flat areas and not within the buffer 
zones of any aquatic features; 

• Run-off water upgradient from the compost piles should be redirected to not flow 
through the stockpile sites; 

• Compost stockpiles should preferably be placed on ground that is compacted and 
sealed (impermeable) to prevent leaching of pollutants into soils and groundwater; 
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Impact 4 - Aquatic degradation due to decreased water quality (operational phase) 

• The application of compost on grass fields should be monitored and only the 
required amounts (spreading rates) used. Over-use of compost should be avoided; 
and 

• Monitoring of water pollution should be done on a regular basis (at least bi-annually) 
by checking for signs of eutrophication in surface water bodies (Dams 1, 2 & 3 and 
Wetland 1) and analyses of borehole water. 

Confidence High 

 

Table 15: Impact description and mitigation for Impact 5 

Impact 5 - Increase in alien plant vegetation (operational phase) 

Aquatic/environmental 
receptor(s) 

Riparian and wetland vegetation, biodiversity, hydrology & terrestrial habitats 

Impact description In areas where the vegetation has been cleared or the surface soil layers disturbed, and bare 
soil is exposed, beneficial conditions are created for opportunistic and invasive plant species 
to establish on the site. Sedimentation of watercourses through erosion or movement of soils 
also provide similar conditions conducive for alien plant infestation. This in turn will lead to 
changes in the vegetation composition and possibly alter the hydrological processes of the 
drainage line or wetland. In Drainage 1 and Dam 2, the high densities of alien vegetation on 
the watercourse banks as well as changes to the vegetation species composition is likely 
attributed to the above factors. Bare soils on the slopes of Drainage 1 and Dam 3, as well as 
the areas cleared for planting of grass, can potentially be invaded by alien plants if this is not 
managed on an ongoing basis. Additionally, compost stockpiles also form the ideal habitat 
for alien plant establishment and various alien plants were observed on the stockpiles on site. 

It is acknowledged that Mr Stock has been engaging in alien plant removal on the banks of 
Dam 3. It is important that the recommended mitigation measures below are considered and 
that proper alien removal techniques are administered, especially near watercourses, to 
prevent other impacts to aquatic systems, e.g. sedimentation and water quality impacts. 

Project stage Operational phase (ongoing) 

Status Negative impact 

Magnitude Medium (without mitigation) – the slopes along Drainage 1 and Dam 2 are already largely 
invaded by alien plant species and more bare soils along the drainage line banks and on the 
terrestrial areas exist where alien plants can establish. 

Low (with mitigation) – with the required ongoing measures in place, this can be mitigated. 

Extent Local – local areas will be encroached, but this could spread to wider areas if not managed 
appropriately. 

Reversibility High (Reversible) – alien vegetation can be removed, however ongoing and proper land 
management practices are required to mitigate the impact successfully. 

Duration Long-term – alien infestation will remain a problem in the various areas on the affected farms 
until healthy indigenous vegetation has been established. This will require substantial 
intervention at the start, but can become easier over time to maintain. 

Probability High (probably) – Disturbed areas and bare soils provide perfect conditions for alien plants 
to establish. The existing presence of alien invasive plants on the farms and especially along 
the drainage line, suggests that further proliferation is highly likely. 
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Impact 5 - Increase in alien plant vegetation (operational phase) 

Recommended 
Mitigation measures 

The following measures are recommended for the operational phase: 

• No more indigenous vegetation should be removed or disturbed without the required 
authorisations/permits in place; 

• Bare areas that were cleared for planting of grass should be planted as soon as 
possible. If this is not allowed before all permissions have been received by 
DEDEAT, indigenous vegetation should be allowed to grow back in these areas to 
prevent alien plant invasion and/or erosion and sedimentation of the downstream 
watercourses; 

• In areas where indigenous vegetation is not growing back sufficiently, re-vegetation 
of the disturbed areas with locally-common indigenous grasses and trees/shrubs 
should take place as soon as practically possible; 

• Alien vegetation that established on the banks of the drainage line and downstream 
towards Dam 2 and Dam 3 should be eradicated, preferably by hand or other non-
invasive manners to prevent additional impacts to the watercourse banks; 

• Compost stockpiles should be kept clear of alien plants which should be removed 
during early seedling stages before seeds are produced; 

• A designated track should be chosen outside the watercourse buffer areas and other 
tracks should be left to rehabilitate. Tracks in the wet soils on the banks of the 
watercourse (Drainage 1) should be avoided; and 

• The property owners should implement an integrated alien plant control programme 
to ensure that alien plants are eradicated from the area as a whole, with ongoing 
follow-up measures to ensure the area remains free from alien plants. It would be 
beneficial and cost-effective to get the cooperation of farmers in the area, to prevent 
proliferation of the site from nearby alien-infested farms. 

Confidence High 

 

10 Summary of the Key Findings 
Grass Galore is a grass farm, operated by Mr. Dale Stock, on Portions 62, 95, 243 and 244 of the Farm 

Kragga Kamma No. 23 in the Theesecombe area, Nelson Mandela Bay Municipality. Water from a 

borehole and/or the nearby dams are used for various uses including irrigation of two pivot circles, 

using the necessary infrastructure. The activities on these properties have been commenced without 

obtaining the necessary approvals in terms of the National Environmental Management Act (Act 107 

of 1998) (including the EIA Regulations) and The National Water (Act 36 of 1998).  Therefore, Mr. Stock 

is in the process of applying to the Department of Economic Development, Environmental Affairs and 

Tourism, and Department of Water and Sanitation for rectification of the unlawful activities. 

 

A number of aquatic features were identified during the desktop assessment for the study area and 

investigated during the site visits. The nearest mainstem rivers are the Baakens River and Van Stadens 

River systems, located approximately 3 km to the east and 9 km to the west respectively. As part of this 

Aquatic Impact Assessment, one non-perennial (unnamed) watercourse (Drainage 1), five dams 

(Dam 1, 2, 3, 6 & 7) and two wetlands (Wetlands 1&2) were assessed. The assessment results are 

included in Table 16 below. 
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Table 16: Summary of assessment results 

Wetland ID Classification 
(HGM Type) 

PES Health Class Overall EIS 
Category 

Recommended 
Ecological Category 

Dam 1 Depression (artificial) N/A Low/ Marginal D 

Dam 2 Depression (artificial) N/A Moderate C 

Dam 3 Depression (artificial) N/A Moderate C 

Dam 6 Depression (artificial) N/A Moderate C 

Dam 7 Depression (artificial) N/A Moderate C 

Wetland 1 Depression A → Moderate C 

Wetland 2 Unchanneled valley 
bottom wetland 

N/A Moderate C 

Unnamed Drainage 1 River C Low/ Marginal N/A 

 

The Lakeside Lake is a large natural wetland system that occurs downstream from Drainage 1 as well 

as Dams 3-8. Even though this lake doesn’t fall within the study area or the study scope, some 
information regarding this feature is given above for context and to address some concerns raised by 

Interested and Affected Parties (refer to item 8.1 in this report).  

 

Considering the assessment results, it is recommended that a buffer of 50 m be maintained around the 

natural wetland identified on site (Wetland 1) and a buffer of 32 m be maintained around all other 

artificial wetlands (and dams) and drainage lines assessed in this study as recommended in the 

guidelines by the GDACE Requirements for Biodiversity Assessments: Version 2 (2008) and the ECBCP. 

The sensitivity buffers are illustrated on Figure 8. The activity footprint of activities that commenced in 

the study area did not extend over or into any wetlands or other watercourses. Only the abstraction of 

water from Dams 1 & 3 directly affects these systems. 

 

Findings of the site survey and subsequent assessments verifies the sensitivity rating as indicated on 

the national web based environmental screening tool which was given as a “low” aquatic biodiversity 
sensitivity over most of the site with a single wetland indicated as having “high” sensitivity. Even though 
other watercourses were identified on and around the study area, these are not considered to be of 

high aquatic biodiversity sensitivity. Considering the findings, further studies of the aquatic 

environment in the study area should not be required. 

 

Water Use Authorisation will be required in terms of Section 21 of the National Water Act (Act 36 of 

1998) for several activities: 

• Section 21(a) – abstraction of groundwater from a borehole as well as surface water from a 

dam; 

• Section 21(b) – storage of water (in dams); 
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• Section 21(e) – controlled activities (pivot irrigation); and 

• Section 21(c) & (i) – activities in the DWS Regulated Area. 

 

A letter from the Department of Water and Sanitation dated 9 October 2020 stated that the office has 

no objections to the development on the farm provided that the required Water Use License 

application be commenced and the associated specialist information be submitted to the Department. 

 

A number of impacts occurred due to the activities that commenced at Grass Galore and the affected 

properties. These are mainly related to the clearing of vegetation and activities related to the planting 

and irrigation of grass for commercial purposes. These and potential impacts related to the ongoing 

operational phase are described in item 9.2 above. A summary of the identified impacts are as follows: 

• Impacts that occurred only during the period of vegetation clearing, i.e. over the short term, 

but with potential longer terms impacts involve the following: 

o Impact 1: Sedimentation from construction activities. 

• Activities that commenced and are ongoing, e.g. abstraction and irrigation of water, or are 

dealt with as operational impacts. These are as follows: 

o Impact 2: Changes to the hydrological regime; 

o Impact 3: Increased potential for erosion and sedimentation; 

o Impact 4: Aquatic degradation due to decreased water quality; and 

o Impact 5: Increase in alien plant vegetation. 

 

The following are a summary of the recommended mitigation and management measures 

recommended for the operational phase of this development: 

• Alien vegetation that established on the banks of the drainage line and downstream towards 

Dam 2 and Dam 3 should be eradicated, preferably by hand or other non-invasive manners to 

prevent additional impacts to the watercourse banks; 

• Bare areas that were cleared for planting of grass should be planted as soon as possible. If this 

is not allowed before all permissions have been received by DEDEAT, indigenous vegetation 

should be allowed to grow back in these areas to prevent erosion and further sedimentation 

of the downstream watercourses; 

• A designated track should be chosen outside the watercourse buffer areas and other tracks 

should be left to rehabilitate. Tracks in the wet soils on the banks of the watercourse 

(Drainage 1) should be avoided; 

• A Water Use Licence must be obtained for the abstraction and use of water from Dam 3 as well 

as groundwater for grass farming purposes; 

• All conditions of the WUL must be adhered to for the entire operational phase; 

• Drilling of an additional borehole to increase water availability on the farm should be 

considered; 

• Mitigation related to alien plant management should be adhered to to minimise the impact on 

the hydrological regime of the watercourse (Drainage 1); 
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• All soil stockpiles must be stored on flat areas and outside the buffer areas for watercourses, 

and if necessary, silt fences must be erected to contain any sediment which may wash downhill 

during high rainfall events; 

• Clearing of grass for commercial purposes could lead to sedimentation of down-gradient 

watercourses, and therefore measures must be implemented to ensure that soils does not 

wash away or reach the watercourses, e.g. using swales and/or berms next to the pivot circle; 

• Any erosion gullies/ channels that are created during operation or in the areas that should be 

rehabilitated, should be filled immediately to ensure silt does not drain into aquatic systems 

and the area revegetated; 

• Storage and handling of hazardous substances (hydrocarbons and chemicals) needs to be 

conducted in the proper ways. Hazardous substances on site must be stored in a weather-

proof, bunded area (impermeable surface); 

• Generators, pumps or other machinery needs to be placed in drip trays or similar bunded area; 

• Spill kits must be available on site and spillages must be cleaned up immediately and 

contaminants properly drained and disposed of properly at solid/ hazardous waste facilities, 

as required, and not disposed of within the natural environment. Contaminated soils from the 

site must be removed and the area rehabilitated timeously and appropriately; 

• No vehicles should be allowed within the buffer zones of watercourses as delineated (no-go 

areas) and soils in these areas should not be compacted; 

• Routine checks (for oil or fuel leaks) and maintenance on all vehicles and machinery must be 

done at least monthly and when required; 

• The necessary sanitation facilities (toilets) must be provided on site for all workers and workers 

must be encouraged to use these facilities and not the natural environment; 

• All general waste must be cleared and removed from the site on an ongoing basis, at least 

monthly, and taken to a licensed general waste facility; 

• Compost stockpiles should be positioned on flat areas and not within the buffer zones of any 

aquatic features; 

• Run-off water upgradient from the compost piles should be redirected to not flow through the 

stockpile sites; 

• Compost stockpiles should preferably be placed on ground that is compacted and sealed 

(impermeable) to prevent leaching of pollutants into soils and groundwater; 

• The application of compost on grass fields should be monitored and only the required amounts 

(spreading rates) used. Over-use of compost should be avoided; 

• Monitoring of water pollution should be done on a regular basis (at least bi-annually) by 

checking for signs of eutrophication in surface water bodies (Dams 1, 2 & 3 and Wetland 1) and 

analyses of borehole water; 

• No more indigenous vegetation should be removed or disturbed without the required 

authorisations/permits in place; 

• In areas where indigenous vegetation is not growing back sufficiently, re-vegetation of the 

disturbed areas with locally-common indigenous grasses and trees/shrubs should take place 

as soon as practically possible; 
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• Alien vegetation that established on the banks of the drainage line and downstream towards 

Dam 2 and Dam 3 should be eradicated, preferably by hand or other non-invasive manners to 

prevent additional impacts to the watercourse banks; 

• Compost stockpiles should be kept clear of alien plants which should be removed during early 

seedling stages before seeds are produced; and 

• The property owners should implement an integrated alien plant control programme to ensure 

that alien plants are eradicated from the area as a whole, with ongoing follow-up measures to 

ensure the area remains free from alien plants. It would be beneficial and cost-effective to get 

the cooperation of farmers in the area, to prevent proliferation of the site from nearby alien-

infested farms. 
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