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Terms and Abbreviations 

AIPs – Alien and Invasive Plants  

ARFF - Aircraft Rescue and Firefighting 

BOCMA – Breede-Olifants Catchment Management Agency  

CEMP- Construction Environmental Management Programme  

CESA – Critical Ecological Support Area 

CGS - Council for Geoscience 

CIP – Commercially Important People  

CMA – Catchment Management Agency  

CoCT – City of Cape Town 

C&R – Comments and Responses report  

CTIA - Cape Town International Airport 

CVB Wetland - Channel Valley Bottom Wetland  

CWA – Cape Winelands Airport 

DCP - Drop-weight cone penetrometer 

DEA&DP – Department of Environmental Affairs and Development Planning (Western Cape)  

DWAF - Department of Water Affairs and Forestry 

DWS – Department of Water and Sanitation  

EAP – Environmental Assessment Practitioner  

EC – Electrical Conductivity  

EIR – Environmental Impact Report 

ELU – Existing Lawful Use  

EMF - Environmental Management Framework 

FAFK - Fisantekraal Airfield 

FATO - Final Approach and Take-off 

FBO - Fixed Base Operations 

GA – General Aviation  

GN – Government Notice  

GRU – Groundwater Resource Unit 

GSE – Ground Support Equipment 
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GVA – Gross Value Add  

HDI - Historically Disadvantaged Individual 

HDPE - High-density polyethylene 

I&AP – Interested and Affected Party  

IATA - International Airport Transport Association 

ICAO - International Civil Aviation Organisation 

IDP - Integrated Development Plan 

IUA – Integrated Unit of Analysis 

kV – Kilovolt  

MARS - Multi Aircraft Ramp Systems 

mamsl - meters above mean sea level 

mbgl – Meters Below Ground Level  

MICE - Meetings, Incentives, Conferences, and Exhibitions 

MRO - Maintenance, Repair and Overhaul 

mS/m - milliSiemens per meter 

NDP - National Development Plan 

NEMA - National Environmental Management Act, Act 108 of 1998  

NFEPA - National Freshwater Ecosystem Priority Area 

NGA – National Groundwater Archive  

NWA – National Water Act, Act 36 of 1998  

OEMP – Operational Environmental Management Programme  

PAL - Planning Activity Levels 

PBB – Passenger Boarding Bridge 

PES – Present Ecological State  

PID - Photo Ionisation Detector 

PTB - Passenger Terminal Building  

PV – Photovoltaic  

RAM – Risk Assessment Matrix  

REC – Recommended Ecological Category  

RESA – Runway End Safety Area 
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RMO – Recommended Management Objectives 

RoW – Right of Way 

RQO - Resource Quality Objectives  

SABS - South African Bureau of Standards 

SANAS - South African National Accreditation System 

SANS - South African National Standards 

SDF - Spatial Development Framework 

SDP – Site Development Plan  

SWAT - Soil and Water Assessment Tool 

SWMP – Stormwater Management Plan  

TBC – To Be Confirmed  

TDS - Total Dissolved Solids 

UST - Underground Storage Tank 

VIP – Very Important Person 

WARMS - Water use Authorization & Registration Management System 

WMA – Water Management Area  

WULA – Water Use Licence Application  

WWTW – Waste Water Treatment Works 

ZoR – Zone of Regulation 
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1. Applicant details  
 
Name of applicant: Capewinelands Aero (Pty) Ltd (Representative: Mr Deon Cloete)  

 

2. Person submitting application 
 

Consultant on behalf of Applicant: Amanda Fritz-Whyte 

Qualifications: BSc; BSc (Hons) Geology; MSc Water Resource Management 

Professional registrations: Fellow Member WISA (21064); Member IAIAsa (5421); Registered 

Environmental Assessment Practitioner: Number 2019/367 (EAPASA); Pri.Sci.Nat (118385).  

cell: 082 327 2100 

landline: 028 312 1734 

fax: 086 508 3249 

Company postal address: PO Box 1752, Hermanus, 7200 

e-mail: amanda@phsconsulting.co.za 

Company website: www.phsconsulting.co.za   

 

Candidate consultant: Olivia Brunings 

Qualifications: BSc Conservation Ecology 

Professional registrations: Candidate Natural Scientist (SACNASP:154065); Candidate 

Environmental Assessment Practitioner (EAPASA: 2023/6743) 

e-mail: olivia@phsconsulting.co.za 

 

3. Background and purpose 

3.1. Background 

The proposed site is located approximately 10.5km northeast of Durbanville, on the R312 and 

approximately 6km North of Joostenberg Vlakte, on the R304 (Figure 1). The CWA, historically 

known as Fisantekraal Airfield (FAFK), was initially constructed around 1943 as a South African Air 

Force aerodrome during World War II and has since transitioned into a general aviation (GA) airfield. 

The current 150ha site includes four concrete runways, each 90m wide and varying in length 

between 700m and 1500m. The facility supports various unscheduled operations such as 

recreational flying, flight training, aircraft maintenance, charter operations, crop spraying, and aerial 

banner towing. 

The applicant, Capewinelands Aero (Pty) Ltd, proposes the expansion and upgrade of the existing 

airport from a general flying airfield to a commercial airport capable of facilitating long-haul, wide-

body flights by airlines and unscheduled operators from across the world. A NEMA Scoping and 

Environmental Impact Assessment (S&EIA) process is currently underway for the proposed 

development and will be run as a One Environmental System Application with the WULA. 
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The proposed development will extend across a total of seven cadastrals namely, Portion 23 of 

Farm 724, RE of Farm 724, Portion 10 of Farm 724, Portion 4 of Farm 474, RE of Farm 474, Portion 

7 of Farm 942, and Portion 3 of Farm 474, creating a combined area of 885ha (Figure 2). Of this 

area, 470ha will be allocated for airport development, including an airside precinct, terminal precinct, 

services precinct, general aviation precinct and associated landscaping (Figure 3 & Figure 4). The 

remaining land will remain as agricultural zones, designated as an agricultural precinct (Figure 3 & 

Figure 4). This agricultural precinct will feature a combination of dryland agriculture, conservation of 

botanically sensitive areas, existing access roads and wetland offsets. 

Apart from the existing CWA which is located on Portion 10 of Farm 724 and Portion 4 of Farm 474, 

the land use of the majority of the proposed development area comprises dryland grain cultivation 

and a clay quarry located on Portion 23 of Farm 724 extending partially onto RE of Farm 474. Several 

homesteads and agricultural buildings are located within the proposed development area. The clay 

quarry is owned by Corobrik and is in closure permit application at present, following which the sale 

to the Applicant will be completed. Further information on the quarry is provided in Section 10.4.4 of 

this report.  

 

Figure 1: Regional location of current CWA indicated by yellow star. The blue lines indicate land 
parcels that form part of the application area (PHS Consulting, October 2023) 
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Figure 2: Cadastrals forming part of the application area indicated in green outline (PHS Consulting, 
February 2024)
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Figure 3: Phase 1 Concept SDP (Capex Projects, August 2024).  
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Figure 4: Phase 2 Concept SDP (Capex Projects, January 2025). 
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The proposed development area is located within the Bellville Magisterial district and within 

quaternary catchment G21E which forms part of what used to be the Berg-Olifants Water 

Management Area (WMA). The Berg-Olifants WMA was administered by the Department of Water 

and Sanitation (DWS). However, recently, the Breede-Olifants Catchment Management Agency 

(BOCMA) has been established by extending the operational boundary Breede-Gouritz WMA to 

include the previous Berg-Olifants WMA. As such BOCMA administers what used to be the Berg-

Olifants water management area and will therefore be the authorising agent for this area on behalf 

of DWS.  

The proposed development site has established linkages to the Cape Town City Centre, 

Drakenstein, Wellington, Paarl, and Stellenbosch, it is therefore strategically positioned to enable 

future connectivity and new tourism nodes within the region. CWA aims to fulfil numerous key roles 

within the aviation sector and contribute to an improved socio-economic landscape within the region.  

Proposed Water Use Activities:  

This WULA Application is in terms of Section 21(a), S21(b), S21(c) and (i), S21(e), and S21(g) of 

the National Water Act, Act 36 of 1998: 

For the purposes of this Act, water use includes – 

(a) taking water from a water resource – Abstraction of water from three boreholes for potable 

use onsite and taking from surface water storage for use on site. 

(b) storing water – Storage of water in stormwater ponds, reservoirs, weirs and the old quarry.  

(c) Impeding or diverting the flow of water in a watercourse - Construction within the regulated 

area of wetlands on site; Any infrastructure/ buildings within the regulated area of or crossing 

underneath drainage lines / streams / wetlands. 

(e) engaging in a controlled activity identified as such in section 37(1) or declared under 

section38(1) - Irrigation of the landscaping on site with water containing waste, i.e., irrigation 

with treated effluent from the on-site sewage treatment plant. 

(g) disposing of waste in a manner which may detrimentally impact on a water resource - Storage 

of domestic and biodegradable industrial wastewater for the purpose of re-use or eventual 

disposal. 

(i) altering the bed, banks, course or characteristics of a watercourse - Construction within the 

regulated area of wetlands on site; Any infrastructure / buildings within the regulated area of 

or crossing underneath drainage lines / streams / wetlands. 

Proposed Development:  

The proposed development entails the phased expansion of the CWA. This will include the 

realignment of a primary runway with an orientation of 01-19 and a length of 3.5km. Landside and 

airside infrastructure will also be phased based on market demand. Landside infrastructure will 
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include, but not be limited to, passenger and cargo terminals, hotel, aircraft hangers and 

services, airport facilities, bulk fuel storage facility, internal and external road infrastructure, potable 

water and sewage treatment infrastructure, a petrol filling station, a biodigester, solar PV, and 

stormwater management infrastructure. Airside infrastructure will include, but not be limited to, 

runways, taxiways, taxilanes, aircraft parking aprons, service roads, approach lights, airside systems 

such as CAT III Instrument Landing System (ILS), meteorological systems and airfield ground 

lighting (AGL).The runway solution also includes drainage, pavement structures, paint markings and 

earthworks along with considerations for aircraft tracking, jet blast impact mitigation and 

hydroseeding requirements. 

The following reasonable and feasible development alternatives were considered during the S&EIA 

process:  

- Alternative 1: “Do Nothing”, which implies development within current rights 

- Alternative 2: “Initial preferred alternative” which entails the construction of a 3.5km main 

runway at orientation 01-19 and initial retention of cross runway 14‐32. 

- Alternative 3: “Previous preferred alternative” which entails the exclusion of the 700m cross 

runway 14-32 

- Alternative 4: “Final preferred alternative” which entails minor refinements to Alternative 3 

such as the extension of the fuel line into the GA precinct, correction of internal precinct 

boundaries, indication of the three production boreholes, incoming potable line indicated and 

the inclusion of the preferred technology and sewage treatment and management alternative.  

The expansion of the CWA will take place in accordance with 4 proposed planning phases. The 4 

Planning Activity Levels (PALs): 1 (A&B), 2, 3 and 4, define the timeframes for the initiation and 

realization of expansion projects aimed at increasing the airport's infrastructure and building facilities.  

The Preferred Alternative 4 concept SDP consists of two phases - Phase 1 and Phase 2 – and is 

illustrated in Figure 3 & Figure 4 with the primary development activities of relevance to the NWA 

detailed below: 

1. Airside Precinct Development: 

• Runway Development: 

In Phase 1, the airport will comprise of one runway, which will be at an orientation of 01-19 

and a length of 3.5km and will be constructed to serve up to Code 4F instrument operations 

(Figure 5). 

This runway will be shared by all operators, including scheduled commercial as well as 

general aviation, where intersection take-off points will be introduced on the runway to 

improve efficiency for general aviation operations. 
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The airside runway development in Phase 1 will also include, but not be limited to, airside 

systems such as CAT III Instrument Landing System (ILS), Precision Approach Path 

Indicator, Glidepath Antennas, Meteorological Systems, Airfield Ground Lighting (AGL) and 

Remote Digital Control Tower Systems. 

 

Figure 5: Planned runway layout in Phase 1 (Capex Projects, August 2024) 

In Phase 2 the airport development strategy is based on the continued development of the 

various precincts based on market demand with the main runway (Figure 6) still shared by 

all operators, including scheduled commercial as well as general aviation. 

 

 

Figure 6: Planned runway layout in Phase 2 (Capex Projects, January 2025) 

 

• Aircraft Parking Aprons 

The following aircraft parking aprons are included in the Development:  

• Passenger terminal apron 

• General aviation and Fixed Base Operations (FBO) aprons 

• Cargo apron  

• Maintenance, Repair and Overhaul (MRO) apron  

• Isolation pad Aircraft parking stands range from International Civil Aviation 

Organisation (ICAO) Code B up to ICAO Code F stands.  

As part of the Development, several Multi Aircraft Ramp Systems (MARS) stands (21 code 

C equivalent stands) are foreseen. Some of these will be contact MARS stands, will be 

equipped with passenger boarding bridges (PBBs) and will be able to accommodate up to 

Code F aircrafts. The other stands will be remote stands, to which passengers are bussed or 
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can walk. In addition to this, 1 Code E cargo aircraft parking stand and 2 Code E MRO 

aircraft parking stands have been included. 

• Airside Service Roads: 

Airside service roads will be constructed to provide access to airport assets for vehicles such 

as buses, ground service equipment and maintenance vehicles. 

• Airport Security Fence:  

An airport security fence will be erected in line with aviation security standards. 

2. Landside Precinct Development:  

• Passenger Terminal Building (PTB) and Anchor Airline Terminal Building 

The PTB will serve as the nexus of the airport's operations, connecting airside and landside 

areas, facilitating passenger and baggage movements, while adhering to rigorous national 

and international regulations. It has been designed in accordance with the latest ICAO 

Annexes and the International Airport Transport Association (IATA) Airport Development 

Reference Manual (12th edition, May 2022), ensuring compliance with aviation standards. 

The location and approximate size of the PTB have been predetermined in the airport master 

plan (Figure 7). The PTB will be a double level building with a handling capacity of 5,2MPPA 

and the terminal has been designed to process both domestic and international passengers. 

Facilities will be designed specifically for the intended user groups and will be compliant with 

the relevant standards and recommended practices. These facilities will include specialised 

equipment and areas to facilitate check‐in and bag‐drop, security screening, and, in the case 

of international traffic, customs and emigration/immigration. 

 

 
Figure 7: Phase 2 Terminal Precinct - Planned location of Passenger Terminal Building A01 
indicated by red circle (Capex Projects, January 2025) 
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• VIP Processing Facility 

The VIP processing facility will have an independent access point on the landside and direct 

access to the airside. Government officials, VIPs and CIPs will be processed through the 

facility. 

• Commercial Developments  

Included in the Development, and in addition to aeronautical development, are commercial 

developments. Approximately 350 000m2 of lettable area will be provided for. The terminal 

precinct encompasses a terminal plaza with a landmark hotel building, aviation museum, 

offices, and other developments along the landside access road to the terminal. Included in 

the aeronautical hub functions are hangars, aviation clubs, an aviation training centre, 

workshops, light manufacturing, logistics, warehousing, and food processing. 

• Additional Landside Developments 

Additional developments proposed as part of Phase 1 & Phase 2 of the Land Side Precinct 

development: Petrol Service Station; Hotel; Access, egress and an internal vehicular road 

system; drop and go facilities which will allow passengers to drop passengers off close to the 

passenger terminal building; Car rental facilities; Vehicular parking (multi‐storey parking, at‐
grade parking); Pedestrian walkways; Substations; Billboards (indoor and outdoor, static and 

electronic); Drone port and vertiports; Gardens; Public transport facilities (Phase 2); 

Carpark/VTOL (Phase 2). 

3. General Aviation Precinct:  

• General Aviation (GA) and Fixed Base Operations Facilities 

The general aviation area, including business aviation, is located at the south-western end 

of the airport site. The FBO facilities are located along a dedicated taxi lane that provides 

direct access to / from the main runway via the parallel taxiway. A GA clubhouse with 

refuelling facilities and airside views will also be developed, with adjacent grass parking areas 

for visiting GA aircraft. Helicopter operations will be from dedicated FATOs (Final Approach 

and Take-off areas). 

The following developments are proposed as part of Phase 1 & Phase 2 of the General 

Aviation Precinct: Fixed Base Operators Hangars; General Aviation Hangars; Clubhouse 

Area; Final Approach & Take‐Off Infrastructure; AVGAS Station; Substation; Remote Digital 

Control Tower. 

4. Services Precinct: 

• Airport Support Facilities 
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The key airport support facilities are the aircraft rescue and firefighting (ARFF) services, 

airport maintenance, ground support equipment (GSE) maintenance and staging, cargo, 

aircraft maintenance, repair and overhaul (MRO), aircraft fuel facilities and an airport 

operations centre. Also included is provision for solar PV and a biodigester. Most of these 

facilities are located on the western side of the airport. All facilities are accessible from the 

secondary landside road system, accessed from the western entrance road into the airport 

site:  

• Airport Fuel Facilities: The fuel facilities consist of a bulk fuel depot, a general aviation 

refuelling point at the GA clubhouse and a commercial / retail service station. A fuel 

distribution line to the aprons has also been allowed for.  

• Aircraft Rescue and Fire Fighting: The airport will be equipped to provide a level of 

protection corresponding with Category 9 to meet the ICAO standards. The location 

of the rescue and firefighting station is East of the air traffic control tower, close to the 

middle of the runway and complies with the ICAO requirements considering the 

response times of two minutes and not exceeding three minutes, to any point of the 

operational runway and any other part of the movement area.  

• Cargo Facility: The cargo facility is planned for the handling of general and specialized 

cargo in a dedicated facility on airside. The cargo facility is expected to handle both 

belly cargo (on passenger aircraft) and full freighter aircraft and is, therefore, located 

close to the passenger terminal building. Initially, full freighter aircraft can make use 

of the main apron, as aircraft stand demand is limited during off-peak hours. A single 

dedicated freighter aircraft stand will be provided when passenger peak traffic starts 

to spread out. 

• Airport Maintenance Facility: The airport maintenance facilities are planned in the 

services precinct, with access on both airside and landside.  

• GSE Maintenance: Facility GSE staging areas are included close to the main apron. 

Two areas have been reserved for GSE parking adjacent to the main apron.  

• MRO Facility: The location of the proposed MRO facility, including apron and taxiway, 

is in the services precinct. This includes one widebody aircraft parking position and 

associated hangar. Moreover, additional space for several additional aircraft is 

available on the site.  

• Inflight Catering Facility: The facility is located in the services precinct of the airport, 

with direct airside access and landside access via the western service entrance to the 

airport.  

• Solar PV and Biodigester: Included in the Development is provision for solar PV 

(mostly on top of buildings) and a biodigester.  
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• Airport Operations Centre: A dedicated Airport Operations Centre will provide 

space for several key airport support services such as airport offices, remote/digital 

air traffic control facilities, police services, clinic, airport staff facilities and emergency 

facilities, among other functions. Housed in this facility will also be a central facility for 

all government departments officiating at the airport. It is envisaged that this 

Operations Centre is a multi-storey building with 5 floors with access to both landside 

and airside on the ground floor.  

• Air Traffic Control Centre: The upper levels of the Airport Operations Centre will also 

contain an entire floor dedicated to the remote air traffic control centre. 

• Additional developments proposed as part of Phase 1 & Phase 2 of the Services 

Precinct development: Potable Water Reservoir; Groundwater Treatment 

Infrastructure; Potable Water Pump Station; Non potable Water Storage; Solid Waste 

Storage; WWTW; Substation; Cargo Apron (Phase 2). 

Service Provision 

• Potable Water:  

The proposed development site is located on the City’s urban edge and thus water services 

provision is limited. The current CWA site is serviced through an existing borehole on the 

eastern side of the site (Figure 8), and no municipal water connection exists. The nearest 

municipal water services are found in the Fisantekraal settlement. The tie in point is along a 

trunk main from the Spes Bona Reservoir, a 400mm diameter pipe located in the R312 

Lichtenburg Road, which terminates just after the railway crossing, approximately 3km 

southwest of the current CWA site (   Figure 9).  

In addition, there are other proposed developments near CWA where municipal water mains 

are proposed (Greenville to the South and Bella Riva to the West).  Both developments were 

considered as possible tie-in locations however, these developments are still in the planning 

stage and there are no firm indications that either development will have water infrastructure 

constructed in the short term in time to supply the proposed expansion of CWA. 

An application was made to the City of Cape Town to determine if spare capacity exists in 

the municipal water system to supply the water requirements of the proposed CWA 

development. It was determined that sufficient storage capacity exists in the Spes Bona 

reservoir to supply the short-term water requirements of the CWA development, however the 

network infrastructure in the area is currently not sufficient (Zutari, Engineering Services 

Report, February 2025).  
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Figure 8: Existing borehole on the current CWA site (PHS Consulting, March 2024).
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   Figure 9:  Existing water & Sewer Services (Zutari, Engineering Services Report, February 2025) 
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A proposal for bulk water supply to CWA and neighbouring developments was presented to 

the City of Cape Town Bulk Water and Water Reticulation on October 4, 2024. It aimed to 

address medium- and long-term water needs based on the city's bulk water master plan. The 

initial proposal included constructing a 300ML reservoir at the Spes Bona site (Spes Bona 

Reservoir 3) to enhance climate resilience and future supply. While an EIA approved a 

pipeline route from Spes Bona 3 to Mulders lei, it was recommended that CoCT Water 

Reticulation assess the feasibility of building the reservoir at Spes Bona 3 using this approved 

route. However, land acquisition for the pipeline route has not progressed. The reservoir size 

would be determined by CoCT Water Reticulation, with potential funding from Development 

Contributions (DCs) (Zutari, Engineering Services Report, February 2025). Zutari has 

submitted a request to CoCT Water Reticulation for support in securing the development’s 

long-term water supply. 

Due to the current constraints in the municipal system alternative potable water sources have 

been considered for the CWA development in the short to medium term. The current water 

supply strategy for CWA follows a phased approach, initially relying on groundwater as the 

primary source. This will continue in the short term until municipal infrastructure can either 

supplement or fully replace the groundwater supply as illustrated in Figure 10 below.  

If a developer elects to treat groundwater to supply their development in lieu of municipal 

supply, then the developer is required to enter into a Water Services Intermediary agreement 

with the CoCT. Discussions have been held with the CoCT in this regard. The application is 

supported in principle and is subject to a formal application and review of the proposal by the 

CoCT. 

 

Figure 10: Potable water supply strategy (Zutari, Engineering Services Report, February 2025) 
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The development plan aims to provide potable water to the site by treating groundwater 

extracted from on-site boreholes (Figure 11), supplemented by available potable water from 

the City of Cape Town (CoCT) (Figure 12).Three potential production boreholes have been 

developed within the proposed development area (CWA_BH001, CWA_BH002 

CWA_BH003) (Figure 11). The current groundwater requirement for the CWA airport facility 

is 155 488m3/a. The three onsite boreholes have been yield tested and if the boreholes are 

pumped according to the guidelines set out in the WULA Geohydrological Assessment 

compiled by GEOSS (February 2025), a total volume of 163 671m3/a can be sustainably 

abstracted. The onsite boreholes can therefore sustainably supply the groundwater needs 

during the initial phases of the proposed development activities (GEOSS, WULA 

Geohydrological Assessment, February 2025, Appendix B). It should however be noted that 

the Aquifer Firm Yield Model has confirmed that the Groundwater Resource Unit (GRU) in 

the region has the capacity to support the additional water extraction should it be required for 

future phases of development (GEOSS, WULA Geohydrological Assessment, February 

2025, Appendix B).  

An application under Section 21(a) of the NWA is being submitted to abstract the maximum 

sustainable yield of 163 671m3/a from the three onsite production boreholes. A treatment 

facility will be constructed on-site to ensure the groundwater meets potable water standards. 

For non-potable water requirements, treated wastewater will be used, reducing reliance on 

groundwater abstraction and enhancing the site's resilience to drought in the short to medium 

term. 

The proposed internal water reticulation network for CWA is proposed to be sourced from a 

combination of boreholes and municipal supply. These sources will feed into proposed on-

site storage tanks, from which water will be distributed throughout the development. There 

will be no direct connection to the municipal supply line for reticulation purposes. The on-site 

storage tanks will be designed to provide sufficient buffering capacity to accommodate peak 

demand and high-demand scenarios, ensuring consistent water availability. For fire demand 

scenarios, a separate set of dedicated fire storage tanks is proposed. These tanks will be 

designed with adequate capacity to meet fire-fighting requirements without imposing 

additional stress on the municipal water supply system. The indicative layout of the proposed 

water supply to the development can be seen in Figure 13 below.  



 

22 

 

 

 

Figure 11: Three potential production boreholes developed within the proposed development 
area (PHS Consulting, February 2025). 

 
Figure 12: Proposed potable supply line from municipal network (in yellow) (PHS Consulting, 
October 2024). 
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Figure 13: Concept water supply layout indicating the location of the three onsite production boreholes and the proposed CoCT supply 
line (Zutari, Engineering Services Report, January 2025)
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• Sewage Management & Treatment 

The site is located on the urban edge and thus sewage services provision near the site is 

limited and existing services are located quite far. The site falls into the catchment area 

serviced by the Fisantekraal WWTW, but there is at present no link / service to the 

Fisantekraal WWTW. Existing buildings on the CWA site make use of septic tanks. 

An application was made to the City of Cape Town to determine if spare capacity exits in the 

municipal system to accept the sewage flows generated from the proposed CWA 

development. Even though capacity exists at the Fisantekraal WWTW to accept the flows, 

network coverage is limited and conveying the flows to the existing municipal pump station 

in Fisantekraal and then onward to the Fisantekraal WWTW cannot be achieved without 

network expansion towards the East.  

Due to the limited network coverage, conveyance infrastructure must be implemented outside 

of the site boundary in order to convey the sewage to the municipal wastewater treatment 

works. Considering this requirement, three options are contemplated:  

• Option 1: Construction of an on-site packaged Sewage Treatment Plant to treat 

sewage on site.  

• Option 2: Construction of pumpstation and associated rising main to pump sewage to 

the Fisantekraal WWTW.  

• Option 3: Option 3: Pump to Fisantekraal with extraction (Preferred option) 

A letter of intent has been submitted to the CoCT Treated Effluent Department to confirm 

whether the Fisantekraal WWTW would have spare capacity to receive the excess treated 

effluent generated by the development, should Sewer Option 1 be pursued (Zutari, 

Engineering Services Report, February 2025). 

The letter of intent also includes the maximum projected treated effluent required for non-

potable demand, should Sewer Option 2 be pursued, to confirm whether the Fisantekraal 

WWTW would have the capacity to meet the development's treated effluent demands. The 

design will ensure that all treated effluent generated on-site will be effectively managed and 

disposed of in an environmentally compliant manner; and that no treated effluent will be 

discharged into the stormwater system (Zutari, Engineering Services Report, February 2025). 

Based on subsequent discussions with CoCT officials, support was given for a direct route 

from the proposed development to the Fisantekraal WWTW. 
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Option 1: Construction of an on-site packaged Sewage Treatment Plant (Figure 14): 

This proposal entails the construction of an on-site package treatment plant to treat the 

sewage generated by the CWA development. The intention is that the treated sewage 

effluent is then re-used for irrigation and toilet flushing. The proposal for Option 1 entails the 

following:  

• Internal sewer network to convey sewage to Package Sewage Treatment Plant  

• Sludge processing area  

• Emergency overflow pond  

• Emergency overflow rising main to Fisantekraal WWTW  

An internal sewer network will collect sewage from the various buildings and convey it to a 

package sewage treatment plant. The package treatment plant will treat the sewage to a 

quality that meets the applicable limits required for re-use. The treated effluent will then be 

stored and used as a non-potable water supply. The package treatment plant will be designed 

as a closed system with all waste generated handled in accordance with the relevant city by 

laws. The design will ensure that all treated effluent generated on-site will be effectively 

managed and disposed of in an environmentally compliant manner. 

To enhance the reliability and resilience of the system, the installation of an emergency rising 

main to the Fisantekraal Wastewater Treatment Works (WWTW) as well as an emergency 

overflow pond is proposed. This additional infrastructure will provide redundancy measures 

for the following scenarios detailed below:  

Scenario 1: Fault at the Package Wastewater Treatment Plant  

• If there is a malfunction with the package wastewater treatment plant, a bypass valve 

will be activated, to divert flows from the treatment plant via a pump and sewer rising 

main to the Fisantekraal WWTW, on a temporary basis until the issue is resolved.  

• This measure ensures that untreated sewage does not accumulate unnecessarily, 

thereby maintaining the integrity of the on-site sanitation system and mitigating 

against environmental contamination.  

Scenario 2: Fault at the Pump Station  

• If there is a malfunction with the pump station, a bypass valve will be activated to 

divert flows to the emergency overflow pond.  

• This will prevent back-up and possible overflows in the sewer network. Once the issue 

is resolved, a valve will be opened to allow sewage to flow back to the pump station 

and subsequently to the package wastewater treatment plant.  
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• This approach mitigates the risk of sewage overflow and ensures continuous 

operation of the sewage management system.  

By incorporating these emergency measures, the aim is to safeguard the functionality and 

efficiency of the sewage treatment process, maintaining high standards of sanitation and 

environmental protection. 

Option 2 Pumpstation and rising main (Figure 15):  

Due to the proximity of the CWA Development to the Fisantekraal WWTW it is apparent that 

it is advantageous to install a pumpstation and associated rising main that conveys the 

sewage directly to Fisantekraal WWTW to the North rather than convey the sewage to the 

southwest towards the municipal sewage network in Fisantekraal. 

Option 3: Pump to Fisantekraal with extraction (Preferred option) (Figure 16):  

The proposed solution for sewage discharge on the development integrates a dual-treatment 

approach to efficiently manage effluent and meet non-potable water demands. Sewage from 

the development will be diverted through a pump system to a proposed on-site package 

treatment plant. This plant will treat the sewage to a standard suitable for non-potable water 

use, such as irrigation or toilet flushing, thereby addressing the development's internal non-

potable water requirements.  

To avoid excessive effluent production and maintain compliance with wastewater discharge 

regulations, the remaining sewage will be directed to the nearby municipal wastewater 

treatment works (WWTW) for further treatment and disposal. This approach aims to optimize 

effluent reuse, reduce pressure on the WWTW, as well as address environmental concerns 

with respect to excess treated effluent generated.  

The proposal for Option 3 entails the following key components:  

• An internal sewer network to convey sewage.  

• A lifting station to divert a portion of sewage to a package sewage treatment plant to 

meet the non-potable demands of the development.  

• A primary sewer pump station to direct the remaining sewage to the Fisantekraal 

Wastewater Treatment Works (WWTW) via a pump and rising main.  

• A sludge processing area.  

• An emergency overflow pond.  

• An emergency overflow to the primary sewer pump station from the package 

treatment plant, directing all development demands to the Fisantekraal WWTW in 

case of failure.  
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An internal sewer network will collect sewage from various buildings and convey it to a lifting 

station. From here, the required sewage volume will be diverted to the proposed package 

sewage treatment plant, which will treat the sewage to meet the applicable quality limits for 

reuse (at minimum to the cities general limits). The treated effluent will then be stored and 

utilized as a non-potable water supply. The package sewage treatment plant will be designed 

as a closed system, with all waste generated handled in compliance with relevant city by-

laws.  

The design ensures that all treated effluent generated on-site is effectively managed and 

disposed of in an environmentally compliant manner. To enhance the reliability and resilience 

of the system, an emergency rising main to the primary municipal pump station and an 

emergency pond is proposed as per Option 1. This additional infrastructure will provide 

redundancy measures for the same scenarios as detailed in Option 1 above. 
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Figure 14: Foul sewer Option 1 (Onsite treatment) - Proposed route of sewage rising main (Zutari, Engineering Services Report, January 2025).  
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Figure 15: Foul Sewer Option 2 (To Fisantekraal WWTW) - Proposed route of sewage rising main (Zutari, Engineering Services Report, January 2025).  
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Figure 16: Foul Sewer Option 3 - Pump to Fisantekraal with extraction (Preferred option) ((Zutari, Engineering Services Report, January 2025).  
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• Electricity (SANDS, Consulting Electrical Engineers Bulk Services Design Report, 

February 2025):  

The site currently contains an existing 66kV Eskom supply which will have to be expanded. 

The bulk mains electrical supply will be connected to the Eskom Grid via the overhead 

66,000-Volt three phase connection. The connection will be completed using two feeders, 

providing a degree of redundancy to the mains supply; this is in accordance with good 

engineering practice, where critical systems are connected.  

The two feeders will be connected to their Fisantekraal Substation. The feeders will be routed 

to the site using 66,000-Volt feeder cables, with the final routing of the Eskom connections 

confirmed later. The bulk electricity supply will terminate within the Cape Winelands Airport 

site and the connection points will comprise an Eskom high voltage substation, plus a 

Consumer Substation fitted with 66000:11000 Volt Step-Down Power Transformers, and 

Medium Voltage Power Distribution Systems. 

The Eskom supply will remain as backup supply on site; however, the intention is to minimize 

the reliance on Eskom supply as far as possible. The vision for the proposed development is 

ultimately that the site and all facilities housed should be self-sustaining in terms of renewable 

energy sources and resources.  As such renewable energy sources in the form of (1) solar 

photovoltaic systems and (2) a bio-digestor plant are proposed.  

The biodigester has been sized to provide 12,000kWh/d. Biogas production will be 

continuous, and gas will be stored in gas bladders protected by inflated domes for 

consumption at night. The size of the plant can be increased should there be a higher energy 

demand. It must be noted that that will require a proportional increase in the daily feed to the 

plant. 

The biodigester was originally planned to run on chicken manure, energy crop (Napier grass) 

and treated effluent/water. However, due to biohazard concerns with the adjacent chicken 

farm, chicken manure will no longer be used as a feedstock. The feed stream will comprise 

treated effluent from the WWTW (200m3/day) and cultivated biomass / energy crop (15t/day). 

General organic waste from the site may be used to supplement the feed. Treated biosolids 

from the WWTW may also be used to supplement if found to be non-hazardous. 

Energy crops as feedstock source: 

Extensive research has been done to determine the viability of growing an energy crop for 

the specific purpose of supplying the proposed biogas plant with feedstock. The most cited 

grasses for the purpose of using it to produce biogas is Napier and Vetiver.  

Based on the inherent characteristics of Napier grass, a ton of fresh grass has the potential 

to deliver 103m³ of biogas, while a ton of fresh Vetiver grass processed through a hammer 
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mill has the potential to yield 260m³ of biogas per ton. The CWA site includes 450ha of 

arable land where an energy crop can be farmed. 

Treated Sewage Effluent as dilution feed: 

The biodigester will require 3 to 5 tons of treated sewerage effluent per ton of feedstock (i.e. 

200m3/day). A significant portion of the daily water “consumption” is cycled through the plant 

continuously, such that the makeup water required comprises ≥ 10% ≤ 25% of the total water 

requirement. 

The biodigester plant creates biogas which is accumulated into a (large) bladder system from 

which electricity is generated. The biodigester will output digestate as a liquid and a solid 

fraction. The liquid fraction can be used for irrigation on site and the solid fraction for fertiliser 

application to land.  

3.2. Location of water uses 

The proposed project site is located in the Western Cape Province within the Bellville Magisterial 

District near Fisantekraal. The water uses will take place on Portion 23 of Farm 724, RE of Farm 

724, Portion 10 of Farm 724, Portion 4 of Farm 474, RE of Farm 474, Portion 7 of Farm 942, and 

Portion 3 of Farm 474, all of which form part of the G21E Quaternary Catchment within the Breede-

Olifants Water Management Area. The geographic location of the property where the water uses will 

take place are 33°45'20.38"S 18°44'14.81"E.  

Please refer to Figure 1 and Figure 2 for location plans which show the general locality, development 

cadastral and the proposed development area respectively.  

It should be noted that the proposed development site is located in what used to be the Berg-Olifants 

WMA. The Berg-Olifants WMA was administered by the Department of Water and Sanitation (DWS). 

However, recently, the Breede-Olifants CMA (BOCMA) has been established by extending the 

operational boundary of the Breede-Gouritz WMA to include the previous Berg-Olifants WMA. As 

such BOCMA administers what used to be the Berg-Olifants WMA and will therefore be the 

authorising agent for this area on behalf of DWS.  
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Table 1: Property Details 

Property 
description  

Title Deed 
number 

Owner Applicant Agreement SG Code Geographic Location 

Portion 23 of 
Farm 724, 
Joostenberg, 
Vlakte, Paarl 

T13778/2009 
 

Corobrik 
(Pty) Ltd 

Capewinelands 
Aero (Pty) Ltd 

POA & Cession 
and Delegation 
Agreement 

C05500000000072400023 33°45'27.43"S 
18°43'54.68"E 

RE of Farm 
724, 
Joostenberg 
Vlakte, Paarl 

T14190/2022 Cape 
Winelands 
Aero (Pty) 
Ltd 

Capewinelands 
Aero (Pty) Ltd 

n/a C05500000000072400000 33°45'49.16"S 
18°44'0.07"E 

Portion 10 of 
Farm 724, 
Joostenberg 
Vlakte, Paarl 

T39098/2020 Cape 
Winelands 
Airport 
(Pty) Ltd 

Capewinelands 
Aero (Pty) Ltd 

POA C05500000000072400010 33°46'13.90"S 
18°44'21.28"E 

Portion 4 of 
Farm 474, 
Joostenbergs 
Kloof, Paarl 

T39098/2020 Cape 
Winelands 
Airport 
(Pty) Ltd 

Capewinelands 
Aero (Pty) Ltd 

POA C05500000000047400004 33°46'8.83"S 
18°44'41.85"E 

RE of Farm 
474, 
Joostenbergs 
Kloof, Paarl 

T97465/2004 Buurmansk
raal 
Boerdery 
(Pty) Ltd 

Capewinelands 
Aero (Pty) Ltd 

POA C05500000000047400000 33°45'11.48"S 
18°44'41.56"E 

Portion 7 of 
Farm 942, 
Kliprug, 
Malmesbury  

T97465/2004 Buurmansk
raal 
Boerdery 
(Pty) Ltd 

Capewinelands 
Aero (Pty) Ltd 

POA C04600000000094200007 33°44'30.59"S 
18°44'8.08"E 

Portion of 
Portion 3 of 
Farm 474, 
Joostenbergs-
kloof, Paarl 

T1986/1931 Buurmansk
raal 
Boerdery 
(Pty) Ltd 

Capewinelands 
Aero (Pty) Ltd 

Acquisitive 
Prescription & 
POA 

C05500000000047400003 33°45'48.21"S 
18°44'37.51"E 
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4. Administrative documents and other technical reports submitted to 
support the WULA 
 

4.1. Administrative documents 

The following administrative documents will be submitted as part of the application:  

• Proof of Payment of Water Use Licence Application Processing Fee. 

• Certified Copy of Identity Document of Applicant’s representative.  

• Copy of Capewinelands Aero (Pty) Ltd (Applicant) company registration certificate. 

• Copy of Capewinelands Airport (Pty) Ltd (Operating Company) directorship information – 
CIPC Director Amendments.  

• Copy of RSA Aero Ltd (Holding Company) directorship information – CIPC Director 

Amendments.  

• Power of Attorney for PHS Consulting to lodge the WULA application on behalf of the 
Applicant. 

• Landowner information (i.e. title deeds, POA and landowner consent, Searchworks 
ownership reports etc.) for the following land parcels:  

o P23 of Farm 724, 

o RE of Farm 724, 

o P10 of Farm 724,  

o P4 of Farm 474, 

o P7 of Farm 942,  

o RE of Farm 474 &  

o P3 of Farm 474  

• Corobrik Mining Licence for P23/724 and RE/474 

• Corobrik Quarry EMPr (dated 9 July 1998)  

• Mining Closure NID to DMRE 

• City of Cape Town Water Supply Letter (dated 30 November 2021) 

• City of Cape Town Comment on Hydraulic Water Modelling Analysis for Cape Winelands 
Airport (dated 16 Match 2022) 

 

An application for a mining closure certificate for P23/724 and RE474 is in process, and an update 
on the process will be provided to the CA during the WULA authorisation process.  

 

4.2. Reports and other technical documents 

Table 2: List of report and other technical documents to be submitted: 

Number Report Title Compiled by Date of report 

1.  Detailed Scoping Phase Freshwater 
Ecological Assessment 

FEN Consulting  February 2024 
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2.  Detailed EIA Phase Freshwater 
Ecological Assessment 

FEN Consulting September 2024 

Updated February 
2025 

3.  Water Use Licence Application 
Geohydrological Assessment: Cape 
Winelands Airport, Fisantekraal, 
Western Cape 

GEOSS March 2024 

Updated October 
2024 & February 
2025 

4.  Geohydrological Scoping Report for 
the Proposed Cape Winelands Airport, 
Fisantekraal, Western Cape. 

GEOSS March 2024 

5.  Groundwater Impact Assessment for 
the Proposed Cape Winelands Airport, 
Fisantekraal, Western Cape 

GEOSS October 2024 

Updated February 
2025 

6.  Socio‐Economic Scoping Report for 
the proposed Cape Winelands Airport, 
Fisantekraal 

Multi-purpose 
Business 
Solutions  

September 2023 

7.  Socio-Economic Impact Assessment 
for the proposed Cape Winelands 
Airport, Fisantekraal 

Multi-purpose 
Business 
Solutions 

October 2024 

Updated March 2025 

8.  Engineering Services Report  

[Inclusive of Appendices] 

Zutari  February 2025 

[Revision L] 

9.  Concept Stormwater Management 
Plan 

Appendix A - Drawings  

Appendix B – Geotechnical 
Investigation Report  

Appendix C - Flood line Risk 
Assessment Report  

Appendix D - Bella Riva Stormwater 
Management Plan  

Appendix E - PCSWMM Simulation 
Model Output Results 

Zutari  August 2024 

 

10.  Masterplan for Aircraft Refuelling 
Facilities: Cape Winelands Airport 

Kantey & Templer 
Consulting 
Engineers 

May 2023 

Updated August 
2024 

11.  Quantitative Risk Assessment of the 
Proposed Fuel Storage at CWA 

RISCOM (Pty) 
Ltd.   

August 2024 

12.  Draft Environmental Management 
Programme for the expansion of the 
Cape Winelands Airport. 

PHS Consulting March 2025 
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13.  CWA SDP and Linear Coordinates 

(Also refer to Figure 3 & Figure 4 of this 
report for the concept SDPs) 

PHS Consulting  May 2024 

Updated October 
2024 & March 2025 

14.  S27 Motivation Report (included in this 
report) 

PHS Consulting  March 2025 

15.  Borehole Yield and Quality Testing at 
Cape Winelands Airport, Fisantekraal, 
Western Cape. 

GEOSS September 2022 

16.  Borehole Yield and Quality Testing of 
CWA_BH002 at Cape Winelands 
Airport, Fisantekraal, Western Cape. 

GEOSS December 2022 

17.  Yield and Quality Testing of a Quarry 
at the Cape Winelands Airport, 
Fisantekraal, Western Cape. 

GEOSS September 2022 

18.  Borehole Yield and Quality Testing of 
CWA_BH003 at Cape Winelands 
Airport, Fisantekraal, Western Cape 

GEOSS December 2024 

19.  Consulting Electrical Engineers Bulk 
Services Design Report 

SANDS – Selkirk 
and Selkirk 
Engineering 
Solutions  

April 2024 

Updated August 
2024 & February 
2025 

20.  Geotechnical Reconnaissance 
Investigation for Proposed Cape 
Winelands Airport, Fisantekraal, 
Western Cape. 

GEOSS September 2023 

21.  Hydropedological Assessment for the 
proposed Cape Winelands Airport 
development in Fisantekraal, Western 
Cape province 

Zimpande 
Research 
Collaborative 

June 2024 

Updated February 
2025 

22.  Draft Wetland Offset Study and 
Implementation Plan 

FEN Consulting  September 2024 

Updated January 
2025 

23.  Public Participation summary 
document (inclusive of Comments and 
responses report) 

PHS Consulting To be provided with 
final submission 

24.  CWA Maintenance Management Plan PHS Consulting October 2024 

Updated March 2025 

25.  Concept Landscape Plan Planning Partners  February 2025 

26.  Final CCIA report for the proposed 
Cape Winelands Airport expansion 

Brundtland September 2024 
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Updated February 
2025 

 

5. Project Description 

The applicant proposes the expansion and upgrade of the existing CWA from a general flying airfield 

to a commercial airport. The proposed development will include the redevelopment of the primary 

runway which will have an orientation of 01-19 and length of 3.5km. Phased landside and airside 

development will also take place based on market demand. Landside infrastructure will include, but 

not be limited to, passenger and cargo terminals, hotel, aircraft hangers and services, airport 

facilities, bulk fuel storage facility, internal and external road infrastructure, potable water and 

sewage treatment infrastructure, petrol filling station, a biodigester, solar PV, and stormwater 

management infrastructure. Airside infrastructure will include, but not be limited to, runways, 

taxiways, taxi lanes, aircraft parking aprons, service roads as well as approach lights and 

navigational aids needed for safe operations in all weather conditions. The runway solution also 

includes drainage, pavement structures, paint markings and earthworks along with considerations 

for aircraft tracking, jet blast impact mitigation and hydroseeding requirements. 

The current water supply strategy for CWA follows a phased approach, initially relying on 

groundwater as the primary source. This will continue in the short term until municipal infrastructure 

can either supplement or fully replace the groundwater supply. A treatment facility will be constructed 

on-site to ensure the groundwater meets potable water standards. For non-potable water 

requirements, treated wastewater will be used, reducing reliance on groundwater abstraction and 

enhancing the site's resilience to drought in the short to medium term. 

The proposed development water use activities will include abstraction of groundwater, storage of 

water, treatment of sewage water, storage of treated effluent, and irrigation of landscaping using 

treated effluent. Portions of the proposed development activities will also be undertaken within the 

regulated area of delineated watercourses and the primary runway will intersect with a portion of 

Seep Wetland 1, resulting in wetland loss (Figure 17). A freshwater offset has been developed to 

compensate for the loss of freshwater habitat (FEN, Draft Wetland Offset Study and Implementation 

Plan, January 2025). The proposed offset involves rehabilitating the remaining seep wetland habitat 

(3.68ha) in the eastern part of the airport precinct along with a portion of CVB Wetland 1 (36.2ha) 

further East of the airport precinct into which the seep wetland drains (via an agricultural drain). In 

addition, the agricultural drain connecting the seep wetland to the CVB wetland is also earmarked 

for rehabilitation (Figure 17). Offset consideration is being done in consultation with the CoCT, Cape 

Nature, the DEA&DP and the DWS. 

The proposed project includes a series of attenuation ponds for stormwater management (Figure 

18). The majority of the proposed stormwater attenuation ponds will be designed as dry attenuation 

ponds as detailed in Section 7 (Stormwater Management Plan) of this report, in order to deter birdlife 

and minimise the risk of bird strikes.  
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Figure 17: Extent of wetland to be lost (7.44ha) vs identified wetland areas to be rehabilitated (FEN, Draft Wetland Offset Study and Implementation Plan, 
January 2025) 
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Figure 18: Proposed stormwater layout (Zutari, Engineering Services Report, January 2025) 
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The following activities as they relate to S21 of the NWA will be undertaken as part of the 

development proposal:  

Table 3:Project Details 

Activity Water use to be applied 
for (S21 of NWA) 

Description  

Abstraction of water from 
CWA_BH001 located on RE of 
Farm 724, Joostenberg Vlakte, 
Paarl  

 

(a)  Abstraction of a total of 31 536m3/annum 
from CWA_BH001 for treatment and use 
as a potable source.  

Refer Figure 11 

Abstraction of water from 
CWA_BH002 located on P10 of 
Farm 724, Joostenberg Vlakte, 
Paarl  

(a)  Abstraction of a total of 78 840m3/annum 
from CWA_BH002 for treatment and use 
as a potable source. 

Refer Figure 11 

Abstraction of water from 
CWA_BH003 located on P4 of 
Farm 474, Joostenberg Kloof, 
Paarl 

(a) Abstraction of a total of 53 295m3/annum 
from CWA_BH003 for treatment and use 
as a potable source.  

Refer Figure 11 

Pond 1 - Short-term storage of 
stormwater within dry attenuation 
pond 

(b) Pond 1 has an estimated attenuation 
volume of 10 800m3.  

Refer Figure 18. 

Pond 2 - Storage of stormwater 
within the converted quarry – wet 
detention pond. 

(b)  The proposed project entails the 
rehabilitation of the quarry located onsite 
for stormwater storage. The quarry 
stormwater pond will have an estimated 
attenuation volume of 95 000m3. 

Refer Figure 18. 

Pond 3 - Short-term storage of 
stormwater within dry attenuation 
pond. 

(b) Pond 3 has an estimated attenuation 
volume of 9 600m3.  

Refer Figure 18. 

Pond 4 - Short-term storage of 
stormwater within dry attenuation 
pond.  

(b) Pond 4 has an estimated attenuation 
volume of 2 100m3.  

Refer Figure 18. 

Pond 5 - Short-term storage of 
stormwater within dry attenuation 
pond.  

(b Pond 5 has an estimated attenuation 
volume of 10 800m3. 

Refer Figure 18. 

Pond 6 - Short-term storage of 
stormwater within dry attenuation 
pond. 

(b)  Pond 6 has an estimated attenuation 
volume of 350m3.  

Refer Figure 18. 

Pond 7 - Short-term storage of 
stormwater within dry attenuation 
pond. 

(b)  Pond 7 has an estimated attenuation 
volume of 1 550m3. 

Refer Figure 18. 
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Pond 8 - Short-term storage of 
stormwater within dry attenuation 
pond. 

(b)  Pond 8 has an estimated attenuation 
volume of 4 200m3. 

Refer Figure 18. 

Development of airside and 
landside infrastructure. 

(c) & (i) Two seep wetlands, 4 channelled valley 
bottom wetlands and various artificial 
features including several artificial drains 
were identified and delineated within the 
500m regulated area of the proposed 
development. Development of 
infrastructure related to the SDP (Figure 
3 & Figure 4) will thus be undertaken 
within 500m from wetlands.  

Development of an incoming 
potable water supply line. 

(c)  & (i)  An incoming potable water supply line will 
be developed which will run from the 
closest municipal linkage point, located in 
Lichtenburg Road, to the proposed 
development site.  

Rehabilitation activities as 
outlined within the Wetland Offset 
Study and Implementation Plan 
developed by FEN Consulting, 
January 2025.  

(c)  & (i) A draft freshwater offset has been 
developed to compensate for the loss of 
Seep Wetland 1. The proposed offset 
involves rehabilitating the remaining 
seep wetland habitat along with a portion 
of CVB Wetland 1. In addition, the 
agricultural drain connecting the seep 
wetland to the CVB wetland is also 
earmarked for rehabilitation (Figure 17).  

Irrigation with water containing 
waste from the onsite sewage 
treatment plant.  

(e) The proposed development activities 
include the potential development of an 
onsite sewage treatment plant. It is 
proposed that the treated effluent from 
the wastewater plant is reused for 
irrigation of landscaped areas around the 
landside development precincts. The 
WWTW needs to ensure that the effluent 
quality is within the limits of the General 
Authorisation for Section 21(e) water 
uses as outlined in point 1 of General 
Notice 169 of 2013. Please refer to the 
Overall Landscape Concept Plan 
developed by Planning Partners, March 
2025 (Technical doc 25) for details on 
areas to be irrigated.  

Emergency storage of sewage 

 

(g) In the event of an emergency, such as 
simultaneous malfunctions of both the 
packaged wastewater treatment plant 
and the pump station, sewage will be 
temporarily stored in an emergency 
overflow pond.  

Refer to Figure 14 & Figure 16 

Storage of domestic and 
biodegradable industrial 
wastewater for the purpose of re-
use / disposal.  

(g) Treated effluent from the WWTW may be 
temporarily stored onsite prior to re-use 
for irrigation of landscaped areas.  

Refer to Figure 14 & Figure 16 
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Storage of brine originating from 
the treatment of borehole water 
for the purpose of re-use / 
disposal  

(g) Onsite boreholes will be used as a 
potable water source. This water will 
require treatment, and brine will be 
produced as a waste product. Brine will 
potentially be stored onsite in brine 
evaporation ponds.  

Refer to Figure 14 & Figure 16 
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6. Methods statement (only for 21 (c) and (i) activities)  
 

The following generalised guidelines apply to all works undertaken within the regulated area 

of a watercourse:  

• The boundaries of footprint areas, including contractor laydown areas, are to be clearly 

defined and it should be ensured that all activities remain within defined footprint areas. Edge 

effects must be strictly controlled. 

• Repairs and maintenance should be undertaken within the dry season, except for emergency 

maintenance works.  

• Where at all possible, existing access routes should be used. In cases where none exist, a 

route should be created through the most degraded area avoiding sensitive / indigenous 

vegetation areas.  

• It must be ensured that all hazardous storage containers and storage areas comply with the 

relevant SABS standards to prevent leakage. All hazardous chemicals as well as stockpiles 

should be stored on bunded surfaces and have facilities constructed to control runoff from 

these areas. 

• Appropriate sanitation facilities must be provided onsite for the duration of the construction 

and operational phase of the development.  

• An adequate number of waste and “spill” bins must be provided throughout the construction 

and operational phase of the development.  

• When machinery is involved, ensure effective operation with no leaking parts and at a safe 

distance from any watercourses (minimum of 100m as far as feasibly possible) to manage 

any accidental spillages and pose no threat of pollution.  

• In the event of a vehicle breakdown, maintenance of vehicles must take place with care and 

the recollection of spillage should be practised near the surface area to prevent ingress of 

hydrocarbons into topsoil and subsequent habitat loss.  

• All spills should they occur, should be immediately cleaned up and treated accordingly. 

• At no time should the flow of any watercourse be blocked nor should the movement of aquatic 

and riparian biota (noting breeding periods) be prevented during maintenance actions. 

• No new berms may be created. 

• In circumstances which require the removal of any topsoil, this must be sufficiently restored 

through sustainable measures and practices.  

• Concerted effort must be made to actively rehabilitate repaired or reshaped banks with 

indigenous local vegetation.  

• The build-up of debris/sediment removed from the site may:  

o be utilised for the purpose of in-filling or other related maintenance actions; 

o not be deposited anywhere within any watercourse. 



 

45 

 

 

o Material that cannot be used for maintenance purposes must be removed to a 

suitable stockpile location or disposal site, at least 32m from a watercourse. 

 

The following preliminary method statements have been developed for specific activities 

related to the S21 (c) and (i) water uses  

1) Development of the primary runway through a delineated seep wetland.  

2) Bulk earthworks and construction partially within regulated area of a wetland. 

3) Trenching and installation of service infrastructure including water and sewer pipelines 

partially within the regulated area of a wetland.  

4) Operation of the proposed development partially within the regulated area of a wetland.  

5) Operation and maintenance of service infrastructure such as water and sewer pipelines 

partially within the regulated area of a wetland.  

6) Operation and maintenance of a fuel farm partially within the regulated area of a wetland.  

7) Development and maintenance (e.g. sediment removal) of stormwater infrastructure within 

the regulated area of a wetland.  

8) Removal of alien invasive vegetation within the 500m regulated area of a wetland.  

 

Please note that the below method statements are only applicable to S21(c) and (i) activities. All 

mitigation measures as outlined in Section 11 of this report must be implemented in full to ensure all 

potential water related impacts associated with the proposed development are suitably managed. 
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MS1 - The development of the primary runway through a delineated seep wetland. 

Description of activity The proposed primary runway coincides with Seep Wetland 1. The proposed CWA development will likely result in loss 

of approximately 6.74ha of wetland habitat of the Seep wetland 1. 

Actions Vegetation removal, groundbreaking, and installation of hardened infrastructure within a delineated seep wetland.   

Impacts of actions Wetland loss 

Severity of impacts Moderate  

Measures to mitigate the severity 
of the impacts 

- The seep wetland located onsite will be partially lost due to the proposed development. Wetland offset will be undertaken. 
An offset report has been developed (FEN, Draft Wetland Offset Study and Implementation Plan, January 2025). The 
proposed offset must be implemented.  

- All development footprint areas should remain as small as possible and should only encroach into the freshwater 
ecosystem if considered absolutely essential. 

- All construction personnel, vehicles and construction work must be confined to the boundaries of the development footprint 
and no edge effects must occur. 

- All excavation activities must be undertaken during the drier summer months as far as possible to limit surface water 
contamination and the need for any surface water diversion during the construction works 

- During excavation and trenching, any soil, sediment, or silt removed from freshwater ecosystems may be temporarily 
stockpiled outside these ecosystems, provided construction takes place during the dry summer months. 

- Excavated materials may not be contaminated (with hydrocarbons, fuel, etc.). It must be ensured that the minimum surface 
area is taken up, and the stockpiles may not exceed 2m in height. 

- Mixture of the lower and upper layers of the excavated soil should be kept to a minimum, so as for later usage as backfill 
material.  

- All exposed soils must be protected for the duration of the construction phase with a suitable geotextile (e.g. Geojute or 
hessian sheeting) to prevent erosion and sedimentation. 

- Once all vegetation clearing is completed all vegetation and any removed excess material must be disposed of at a licensed 
refuse facility and may not be mulched or burned on site. 

- Unused excavated soil/sediment must be utilised as part of the open space areas (if applicable) or be removed from site 
to a registered landfill. 
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MS2 -  Bulk earthworks and construction partially within regulated area of a wetland  

Description of activity Development of infrastructure related to the SDP (Figure 3 & Figure 4) will be undertaken within 500m from wetlands. 

Actions Bulk earthworks, vegetation removal, topsoil stockpiling, movement of construction equipment, machinery and personnel, 
installation of hardened infrastructure within the 500m ZoR for wetlands.   

Impacts of actions - Soil disturbance and compaction leading to increased runoff, erosion and alien vegetation proliferation.  

- Potential sedimentation of the wetlands during construction works.  

- Possible contamination of soil and surface water as a result of concrete works and runoff from the construction site, leading 
to a reduced ability to support biodiversity. 

- Altered runoff patterns, leading to increased erosion and sedimentation of the receiving environment. 

Severity of impacts Moderate for Seep Wetland 1 and Low for the remainder of the watercourses impacted   

Measures to mitigate the severity 
of the impacts 

• All footprint areas must remain as small as possible and vegetation clearing must be limited to what is essential. 

• The 15 m construction conservation buffer around the freshwater ecosystems must be implemented for the duration of the 
construction works where development will not occur to mitigate edge effects. The freshwater ecosystems and the respective 
conservation buffers must be clearly demarcated using a suitable barrier or material by an Environmental Control Officer (ECO) 
and marked as ‘no-go’ areas. Only authorised construction personnel may be permitted to enter these ‘no-go’ areas as part of 
the clearing activities, where required, to prevent excessive compaction of the soil within the freshwater ecosystems 

• A designated contractor laydown area must be approved by an independent ECO prior to use. Contractor laydown areas, 
vehicle re-fuelling areas and material storage facilities must remain outside of the respective conservation buffers of the 
freshwater ecosystems and preferably the 32 m NEMA ZoR. 

• The delineated edge of all (remaining) watercourses must be considered a no-go area for vehicles and staff.   

• All vehicles are to remain within existing roads or previously determined routes, no new roads should be developed without 
prior authorisation.  

• No indiscriminate movement of vehicles through the freshwater ecosystems may be permitted. All vehicles must remain outside 
the conservation buffers, unless required as part of a specific construction activity for a short period of time. This should also 
be limited to the drier summer season, where possible. 

• Should the periphery of the wetland(s) be impacted by development activities, suitable rehabilitation including revegetation of 
preferably indigenous species must be undertaken as guided by a suitable specialist.  

• All excavation activities must be undertaken during the drier summer months as far as possible to limit surface water 
contamination and the need for any surface water diversion during the construction works 
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• Excavated materials may not be contaminated (with hydrocarbons, fuel, etc.). It must be ensured that the minimum surface 
area is taken up, and the stockpiles may not exceed 2m in height.  

• No stockpiling may occur within 32m of a delineated watercourse.  

• Stockpiles should be covered with a suitable geotextile such as hessian sheeting to prevent excessive dust generation. 

• Mixture of the lower and upper layers of the excavated soil should be kept to a minimum, so as for later usage as backfill 
material. 

• Once all vegetation clearing is completed all vegetation and any removed excess material must be disposed of at a licensed 
refuse facility and may not be mulched or burned on site. 

• All exposed soils must be revegetated with preferably indigenous vegetation as soon as feasibly possible after disturbance. 

• Edge effects of activities including erosion and alien/ weed control need to be strictly monitored and controlled.  

• Unused excavated soil/sediment should be utilised as part of the open space areas or be removed from site to a registered 
landfill. 

• Dust suppression measures must be implemented throughout construction to prevent excessive dust which may smother 
freshwater vegetation 

• In all events all machinery and vehicles used during construction must be maintained to prevent oil leaks. If breakdowns occur 
these must be towed offsite site to the designated areas/workshops. 

• All soil compacted within the wetlands as a result of construction equipment must be loosened prior to revegetation with suitable 
indigenous species 

• Any fences that are to traverse the CVB wetlands 2 and 3 (if applicable) must be installed in such a way that hydropedological 
processes are not impeded within these systems. It is recommended that the erection of fence posts within the CVB wetlands 
2 and 3 are avoided. 

• For the construction of the maintenance road along the eastern boundary of the study area, culverts must be installed to allow 
the passage of water from the upgradient portions of the CVB wetlands 2 and 3 to the downgradient portions. It is also highly 
recommended that cobbles be placed downgradient of the road to trap sediment and reduce flow velocity of surface water 
entering the wetlands. 

 

Cement usage:  

• Concrete and cement-related mortars can be toxic to aquatic systems. Proper handling and disposal should minimize or 
eliminate discharges into wetlands. High alkalinity associated with cement, can dramatically affect and contaminate both soil  
and ground water. The following must be adhered to:  
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• Fresh concrete and cement mortar should not be mixed within 32m from the delineated extent of any watercourse. Mixing of 
cement may be done within the construction camp, may not be mixed on bare soil, and must be within a lined, bound or bunded 
portable mixer. Consideration must be taken to use ready mix concrete.  

• No mixed concrete shall be deposited directly onto the ground. A batter board or other suitable platform/mixing tray is to be 
provided onto which any mixed concrete can be deposited whilst it awaits placing. 

• A washout area must be designated outside of the wetlands, and wash water must be treated on-site or discharged to a suitable 
sanitation system. At no point may batter boards/mixing trays or cement trucks be rinsed off on site and run off water be allowed 
into the freshwater ecosystems  

• Cement bags must be disposed of in the demarcated hazardous waste receptacles and the used bags must be suitably 
disposed of.  

• Spilled or excess concrete must be disposed of at a suitable landfill site.  

• Once construction activities are done, the surrounding area to the construction footprint must be suitably rehabilitated. Invasive 
plant species should be eradicated.  
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MS3 – Trenching and installation of service infrastructure including water and sewer pipelines partially within the regulated area of watercourses.  

Description of activity The excavation of trenches for the installation of water and sewer pipelines.  

Actions Groundbreaking: Installation of service infrastructure within the 500m ZoR from a delineated wetland.  

Impacts of actions - Excavation and trenching leading to stockpiling of soil, which may be transported as runoff into downgradient freshwater 
systems.  

- Movement of construction equipment adjacent to the wetland leading to damage to vegetation and exposed/compacted 
soils further increasing runoff, erosion and sedimentation.  

- Removal of vegetation leading to exposure of soil and associated soil disturbance resulting in increased runoff, erosion 
and sedimentation  

- Potential indiscriminate waste disposal and/or spillage from construction vehicles. 

- Proliferation of alien and / or invasive vegetation as a result of disturbances.  

Severity of impacts Moderate for Seep Wetland 1 and Low for the remainder of the watercourses impacted   

Measures to mitigate the severity 
of the impacts 

- All development footprint areas should remain as small as possible and vegetation clearing must be limited to what is 
considered absolutely essential.  

- The lengths of open trenches must be kept to a minimum to reduce risk of erosion and sedimentation as well as the 
development of preferential flow paths. Each 100m section of the trench must be excavated and backfilled within a period 
of 2 days.  

- All excavation activities must be undertaken during the drier summer months as far as possible to limit surface water 
contamination and the need for any surface water diversion during the construction works 

- During excavation and trenching, any soil, sediment, or silt removed from freshwater ecosystems may be temporarily 
stockpiled outside these ecosystems, provided construction takes place during the dry summer months. 

- Stockpiling of removed materials may only be temporary (i.e. may only be stockpiled during the period of construction at a 
particular site) and must be disposed of at a registered waste disposal facility. Soil must be stockpiled on the upgradient 
side of the trench to avoid sedimentation of the downgradient areas.  

- Material used as bedding material (at the bottom of the excavated trench) must be stockpiled outside of the freshwater 
ecosystems. Once the trench has been excavated, the bedding material must directly be placed within the trench rather 
than stockpiling it alongside the trench. 

- The soil surrounding the linear infrastructure, particularly within 15 m of the freshwater ecosystems must be suitably 
loosened on completion of construction activities and revegetated with suitable indigenous species to prevent erosion. 
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- It is highly recommended that construction work for the linear infrastructure is undertaken in the drier, summer period to 
avoid excess sediment entering the receiving freshwater ecosystems. 

- It must be ensured that the installation of al service infrastructure complies with the relevant regulations in accordance with 
the standards and specifications set out by the relevant control agency.  

- Excavated materials may not be contaminated (with hydrocarbons, fuel, etc.). It must be ensured that the minimum surface 
area is taken up, and the stockpiles may not exceed 2m in height.  

- Mixture of the lower and upper layers of the excavated soil should be kept to a minimum, so as for later usage as backfill 
material 

- Soil may not be stockpiled within 32m of a watercourse and stockpiles may not exceed 2m in height.  

- Protect exposed soil and stockpiles from wind, and limit the time which soil are exposed, by covering with a suitable 
geotextile such as hessian sheeting during extremely windy conditions. 

- Proliferation of alien vegetation must be monitored and controlled.  

- Unused excavated soil/sediment should be utilised as part of the open space areas or be removed from site to a registered 
landfill. 

- Dust suppression techniques must be implemented throughout the construction phase. 

- No stormwater generated during construction may be directly released into the freshwater environment. 

- With the exception of the infrastructure as described in this report (the potable water and stormwater infrastructure along 
the eastern boundary of the runway), no pipelines may traverse any of the freshwater ecosystems. Should additional 
freshwater ecosystem crossings be considered, the DWS Risk Assessment must be updated to account for these activities. 
Water and stormwater pipelines to be trenched in the freshwater ecosystems must be installed during the drier summer 
months to prevent water quality impacts to the freshwater ecosystems. 

- Under no circumstances must linear infrastructure be trenched within the CVB wetlands 2 and 3 or their conservation 
buffer. 
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MS4 - Operation of the proposed development within the regulated area of watercourses.  

Description of activity The proposed development (including roads, primary runway, biodigester, wastewater treatment facility, fuel station etc.) 
will be located partially within the regulated area of several watercourses.    

Actions During the operational phase, there is an elevated risk of pollution, sediment transport, and erosion that could adversely affect 
downstream watercourses.  

Impacts of actions Water quality impacts on downstream watercourses.  

Severity of impacts Low  

Measures to mitigate the severity 
of the impacts 

- Implement a monitoring programme to detect and prevent the pollution of soils, surface water and groundwater. Any spills 
or leaks that occur on the runway must be addressed immediately. The absorbent materials necessary for addressing spills 
must be readily available onsite at all times. 

- Monitoring and management of alien invasive plan species must be undertaken in line with the Alien Vegetation 
Management Plan in place for the proposed development.  

- Conduct monitoring as detailed in the Wetland Offset Study and Implementation Plan by FEN (January 2025). All wetlands 
potentially impacted by the proposed CWA development must be monitored to ensure that PES drivers and receptors are 
maintained, and, where possible, enhanced to align with the REC and RMO. 

- A Service Infrastructure Management Plan should be compiled which details the frequency in which service infrastructure, 
particularly the sewer and water treatment plants, bio-digester and sewer conveyance infrastructure must be serviced. It is 
recommended that the integrity of the sewer infrastructure and treatment plants be tested at least once every five years or 
more often should there be any sign of a leak.  

- An emergency plan must be compiled to ensure a quick response and attendance to the matter in case of a leakage or 
bursting of a pipeline or overtopping of sewage at the treatment plant and/or bio-digester.  

- An emergency spill protocol must be compiled and is to be maintained for the CWA, especially for potential spills on the 
runways, aprons, roads, etc. to prevent the pollutants from being transported via stormwater infrastructure into the 
downgradient wetlands. 
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MS5 -  Operation and maintenance of service infrastructure such as water and sewer pipelines partially within the regulated area of a wetland.  

Description of activity 1. Maintenance or repairs of the service infrastructure could result in similar impacts as those experienced during 
service installation (MS3).   

2. Periodic flushing of pipelines to maintain capacity and address the build-up of sediment and other materials could 
result in the passage of water, sediment or sewage into any of the watercourses identified within the 
site/investigation area.  

3. If a portion of the pipeline(s) ruptures under pressure or while carrying flows, then passage of sediment and/or 
sewerage might enter nearby watercourses resulting in water quality impacts.  

Actions The following general sequence of actions are required: 

• Identify and demarcate area of pipeline to be repaired/ replaced; 

• Clear area of debris or vegetation in order to access pipeline if required; 

• Replace/ repair pipeline and remove old pipeline debris or materials; 

• All water/material discharged from the pipeline should be collected directly into a tank or other waterproof collection device and 
disposed of appropriately where it will not contaminate any watercourse or soils; 

• Rehabilitate disturbed areas, remediate any erosion areas identified and remove siltation if required; 

• Reshape areas and/or plant as required. 

Impacts of actions Sedimentation, pollution of downstream environment and detrimental effects on water quality and biota.  

Severity of impacts Low  

Measures to mitigate the severity 
of the impacts 

- Implement a monitoring programme to detect and prevent the pollution of soils, surface water and groundwater. 

- Implement the wetland monitoring programme outlined within the FEN Draft Wetland Offset Study and Implementation 
Plan (January 2025). 

- A Service Infrastructure Management Plan should be compiled which details the frequency in which service infrastructure, 
particularly the sewer and water treatment plants, bio-digester and sewer conveyance infrastructure must be serviced. For 
example, it is recommended that the integrity of the sewer infrastructure and treatment plants be tested at least once every 
five years or more often should there be any sign of a leak. 

- Only existing roadways should be utilised during maintenance and repairs to avoid indiscriminate movement of vehicles 
within the wetlands. 

- Routine pipeline repairs should be confined to the dry season– this measure does not apply in the case of a sudden burst 
or breakage. 
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- All pipes must be regularly monitored for leaks or potential damage. Any leaks and damage identified must be repaired 
immediately.  

- An emergency plan must be compiled to ensure a quick response and attendance to the matter in case of a leakage or 
bursting of a pipeline or overtopping of sewage at the treatment plant and/or bio-digester. 

- Should repair of the sewer infrastructure be required to address a leak, control measures relating to trenching and 
stockpiling must be implemented depending upon the location of the leak. 

- Following repairs / replacement, areas of physical disturbance must be rehabilitated to their pre-repair condition or better, 
by: 

o Removing all construction associated stockpiles and waste from the area, as well as removing any damaged / 
waste pipeline or other waste material. 

o Planting the disturbed area, if necessary, with appropriate indigenous vegetation to stabilize the soils and deter 
alien vegetation.  

o The disturbance area must be minimized, particularly in the vicinity of the wetland. 

o Excavated soil must be carefully stockpiled outside of any watercourses, and such that it will not wash / fall into a 
watercourse. 

o On completion of repairs, any excess soil must be disposed of at least 32m away from the edge of any 
watercourses.  

o If chemical additives are required for pipe cleaning, then all water discharged from the pipeline should be collected 
directly into a tank or other waterproof collection device and disposed of appropriately where it will not contaminate 
any watercourse or soils – in the event of uncertainty, a water quality specialist or aquatic ecologist should be 
consulted; 

o Discharges from the pipeline during routine flushing should be attenuated and sediment or other material filtered 
out upstream of any watercourse – slow passage of attenuated water through a length of gravel filter at least 5m 
in length x 1m wide or over a densely vegetated filter strip (e.g. long lawn grass) at least 10m in length x 2m in 
width would be recommended as guidelines; 

o Any erosion, sedimentation or other damage to watercourses caused because of the above incidents / activities 
should be rectified immediately, with rehabilitation activities potentially including removal of sediment, reshaping 
of banks and replanting where deemed necessary. 
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MS6 -  Operation and maintenance of a fuel farm partially within the regulated area of a wetland. 

Description of activity A fuel farm is proposed within the 500m regulated proximity from the onsite seep wetland.  

Actions Development and operation of fuel farm within the 500m regulated proximity from the onsite seep wetland. All fuel will be received 
by road tankers. Plane refuelling will take place by means of bowser only. Plane refuelling will take place mostly outside the 500m 
regulated proximity from a watercourse. A fuel line from the fuel farm to the aprons has been included in the scope for future use.  

Impacts of actions Mismanagement of the fuel farm and refuelling activities could result in fuel leaks and spills which could ultimately result in water 
quality impacts within downstream watercourses. Leaks from fuel line.  

Severity of impacts Low  

Measures to mitigate the severity 
of the impacts 

• Implement a monitoring programme to detect and prevent the pollution of soils, surface water and groundwater. 

• Implement the wetland monitoring programme outlined within the FEN Draft Wetland Offset Study and Implementation Plan 
(January 2025). 

• Jet fuel and other potential hazardous chemicals must be stored in a manner that reduces the potential for spills. 

• All storage and refuelling infrastructure must be regularly maintained according to best practise guidelines.  

• All storage and refuelling infrastructure must be regularly monitored for leaks or potential damage.  

• All leaks and damage to infrastructure must be repaired timeously.  

• All refuelling activities must take place on dedicated bunded surfaces with a drip tray underneath the bowser coupling.  

• All fuel tanks must be located within bunded structures with the bunds capable of holding 110% of the volume of the fuel tank. 

• An oil-water separator must be installed within all bunded storage/containment areas.  

• The absorbent materials necessary for addressing spills must be readily available onsite at all times with staff suitably trained 
in use.   

• An emergency spill protocol must be compiled and is to be maintained for the CWA, especially for potential spills on the 
runways, aprons, roads, etc. to prevent the pollutants from being transported via stormwater infrastructure into the 
downgradient wetlands. 
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MS7 -  Development and maintenance (sediment removal) of stormwater infrastructure within the regulated area of a wetland. 

Description of activity The development of stormwater infrastructure, along with regular maintenance and sediment removal. Sediment removal 
is essential to prevent sediment buildup over time, which would otherwise reduce the storage capacity of stormwater 
ponds. The removal of sediment would likely necessitate the operation of an excavator (or similar machinery) within and 
alongside the stormwater ponds. 

Actions Several dry attention ponds, a wet detention ponds and a series of swales will be developed within the regulated area of a wetland. 
These will need to be maintained (e.g. removal of sediment) for the duration of the operational phase. Please refer to Section 7.8 
for more detail on maintenance activities that will be required.   

For maintenance purposes the following general sequence of actions are required: 

• Access stormwater pond with heavy vehicle and remove silt, 

• Place silt temporarily on area adjacent to stormwater pond, 

• Remove silt to area suitable for placement, 

• Rehabilitate the area adjacent to the stormwater pond from where heavy vehicles accessed the stormwater pond or where 
silt was placed.  

Impacts of actions Potential impacts associated with sediment removal:  

1. Sedimentation of stormwater. 

2. Maintenance activities within or in close proximity to stormwater ponds can cause water quality impairment through 
operation of heavy vehicles (e.g. as result of fuel spills or leakage). 

3. Faunal mortality and floral damage due to the use of large machinery. 

Severity of impacts Low  

Measures to mitigate the severity 
of the impacts 

• All attenuation facilities must be constructed through excavation of the in-situ material, sloped to a ratio not steeper than 3:1 
and lined with rocks and cobbles to assist with energy dissipation and prevent sedimentation and erosion as well as improve 
the aesthetic appeal of the attenuation ponds. 

• Attenuation ponds must be vegetated with indigenous obligate and facultative species suitable for seasonal saturation with 
input from a suitably qualified avifaunal specialist. Given the nature of the development, vegetating the dry attenuation ponds 
may not be possible. This will assist with energy dissipation and prevent sedimentation and erosion as well as improve habitat 
provision 

• Cobbles must be placed on all outlet structures and indigenous vegetation established to bind the soil of the bed, to prevent 
erosion and assist with energy dissipation. 
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• All materials used to construct the attenuation ponds must not generate toxic leachates or lead to significant changes in pH or 
dissolved salt concentrations. 

• No plastic lining may be used as part of the attenuation pond construction as this has various ecological impacts. 

• It is recommended that the attenuation ponds be vegetated with indigenous wetland and / or riparian vegetation (with input 
from a suitably qualified avifaunal specialist) to assist with water polishing, trapping nutrients and hydrocarbons from the 
proposed CWA development before this is released into the surrounding environment 

• Regular inspection of the stormwater outlet structures must be undertaken (specifically after large storm events) to monitor the 
occurrence of erosion. If erosion has occurred, it must immediately be rehabilitated through stabilisation of the embankments 
and revegetation, where applicable. 

• All pipelines and attenuation ponds must be regularly cleaned, and all outlet structures (if any) checked to ensure there is no 
debris/blockages 

• No development within the 15m and 16m operational phase conservation buffer of the CVB wetlands 2 and 3 and seep wetland 
1, respectively, may be undertaken. 

• Maintenance activities should be undertaken during the dry summer months only. 

• All vehicles are to remain within existing roads or previously determined routes, no new roads should be developed without 
prior authorisation. No indiscriminate movement of machinery within wetlands is allowed.  

• Sediment removed must be suitably disposed such that is does not pose a risk to any watercourses.  

• Ensure appropriate maintenance and refuelling of machinery and the appropriate containment of hazardous substances and 
chemicals (if required) at least 50m from the nearest watercourse, on a bunded surface. 

• Restrict vehicle and machinery operation to previously disturbed areas and ensure that material stockpiles are set-back from 
the watercourse by a minimum distance of 32m. 
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MS8 -  Removal of alien invasive vegetation within the 500m regulated area of a wetland.   

Description of activity Removal of alien invasive vegetation within the 500m regulated area of a wetland. 

Actions Removal of alien invasive vegetation within the 500m regulated area of a wetland:  

1. Identify alien invasive species, 

2. Cutting or pulling of target plants, 

3. Treatment of plant remainders with appropriate herbicide or treatment of herbaceous plants that cannot be manually 
removed, 

4. Removal of plant material from watercourses and surrounding conservation areas, 

5. Follow-up work to prevent regrowth and the production of seed remaining in the soil, and 

6. Revegetation of areas with indigenous vegetation where necessary 

Impacts of actions • Localized habitat disturbance 

• Soil compaction 

• Increase erosion potential 

• Potential increase in sedimentation of watercourses located downslope 

Severity of impacts Low 

Measures to mitigate the severity 
of the impacts 

• Identify alien plants to be removed.  

• Avoid trampling or clearing indigenous vegetation by using established paths where possible.  

• Clear alien vegetation according to the described alien vegetation removal methods for each invasive species according to the 
methods and herbicides/biological control guidelines on the Working for Water website: http://www.dwaf.gov.za/wfw/.  

• When using herbicides, it is essential to apply the correct herbicide, in the right dose, at the right time, using the correct 
application method. Use only registered herbicides, follow manufacturer’s instructions on the label, and wear the appropriate 
protective clothing during handling.  

• Where necessary revegetate cleared areas with suitable indigenous vegetation. Planted areas may require irrigation and care 
for a period following planting. The irrigation requirements will be determined by the season in which planting takes place and 
the plant species planted. Planting of the new vegetation at the start of the wet season can assist in ensuring that the new 
vegetation is kept wet whilst establishing itself.  

• Ongoing monitoring and clearing of regrowth of alien plants within these areas will be required.  
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• Remove all cleared material from sensitive areas such as watercourses or areas of terrestrial biodiversity importance. No 
cleared material may be stockpiled within 32m from sensitive areas. All cleared material must either be removed from the site 
or responsibly utilized onsite.  



   
 

60 

 

7. Stormwater Management Plan 
 

7.1. Contextual Information 

Effective stormwater management plays a crucial role in safeguarding the ecological integrity of both 

onsite and nearby watercourses. Zutari (Pty) Ltd has been appointed to develop a comprehensive 

Stormwater Management Plan (SMP) for the proposed CWA.  

Considerations for the implementation of stormwater management measures for the proposed 

development will occur in the following manner:  

1. Assess status quo and existing stormwater infrastructure.  

2. Assess policy requirements and engage in high-level discussion with CoCT officials.  

3. Prepare a Concept Stormwater Management Plan for recommending high-level interventions 

to be implemented to ensure compliance to the Policy. 

4. Prepare at a later stage a detailed Stormwater Management Plan to recommend measures 

to mitigate the hydrology-, hydraulic-, and pollution-related effects of surface water released 

into the municipal stormwater network, and to illustrate how the proposed Cape Winelands 

Airport development will comply with the relevant policies. 

A concept SMP, covering steps 1–3, has already been completed (Zutari, Concept Stormwater 

Management Plan, August 2024). This plan outlines the proposed stormwater management systems 

and the necessary infrastructure and interventions for the development. Moving forward, the detailed 

SMP will address hydrological, hydraulic, and pollution-related impacts associated with surface water 

runoff and ensure compliance with all applicable regulations. The plan also offers specific 

recommendations for mitigating environmental impacts, such as erosion, and protecting the 

surrounding ecosystem. Furthermore, it details the phased implementation of stormwater 

management measures as the project layout is finalized. 

The concept SMP has been developed in consultation with the CoCT and the Freshwater Specialist 

for the project (Zutari, Concept Stormwater Management Plan, August 2024). This plan integrates 

recommendations pertaining to stormwater from both the freshwater ecologist and the environmental 

representatives shaping the design of the stormwater system and control measures to align with 

relevant requirements.  As the development progresses, the detailed SMP will incorporate further 

feedback and input from key stakeholders, including the CoCT and relevant specialists. This 

collaborative approach ensures that the final plan will address all necessary considerations and align 

with best practices for stormwater management, environmental protection, and regulatory 

compliance. 

A policy for the management of urban stormwater impacts has been prepared by the City of Cape 

Town’s Catchment, Stormwater and River Management Branch to address urban stormwater 
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impacts and ensure that new developments incorporate Water Sensitive Urban Design elements. 

This policy is incorporated into stormwater management planning for the proposed development.  

In addition to the above-mentioned considerations, avifaunal risks linked to the establishment of a 

freshwater body such as a stormwater pond has been identified and must be avoided as far as 

possible to prevent bird strikes. The majority of the proposed stormwater ponds have therefore been 

designed as dry attenuation ponds to avoid attracting birds. Input from a bird strike specialist has 

been included in the stormwater management planning.  

7.2. Concept Stormwater Management Plan Design 

The proposed stormwater drainage network is based on a dual stormwater system, consisting of a 

major and a minor network, conveying stormwater generated on site via pipes and overland flow 

routes into seven (7) dry attenuation ponds with engineered layerworks and one (1) wet detention 

pond (converted quarry), positioned at strategic locations along the proposed Cape Winelands 

Airport development site boundary (Figure 18).  

The basic stormwater design principles used to inform the concept design of stormwater 

infrastructure for the Cape Winelands Airport site can be best described as follows:  

• The natural drainage direction of stormwater of the site will remain unchanged as the site 

generally falls from a South to North direction with outfalls positioned strategically along the 

eastern and western boundaries.  

• The minor system will comprise of open drains, an underground piped network complete with 

channels, inlet catchpits, oil separators, manholes and outlet structures sized to 

accommodate stormwater runoff from the roads, buildings, and other hard surfaced area for 

at least minor storm events up to the 1:5-year RI storm. 

• The major system will comprise of roads and on-site overland flow paths which will operate 

in conjunction with the minor system to accommodate stormwater runoff from roofs and other 

hard surfaced areas for major storm events up to and including the 1:50-year RI storm.  

o The design levels allow for on-site overland flow routes in the event of a blockage or 

failure of the minor system. 

• Where no on-site overland flow paths exist to accommodate run-off from major storm events, 

the underground piped network will be sized to accommodate run-off for major storm events 

(up to the 1:50 year).  

• The overland flow routes on the CWA site are designed to safely convey the 1:100-year storm 

event towards the ponds situated along the boundary of the site. From there formal overland 

escape routes, in the form of pond overflows, will be designed to convey peak runoff from 

the 1:100-year storm which cannot be handled by the above proposed stormwater system 

before discharging into the adjacent infrastructure. 



 

62 

 

 

7.3. Dry attenuation ponds  

The proposed stormwater management plan for CWA will involve directing all stormwater into seven 

dry attenuation ponds and one wet detention pond, strategically placed throughout the development 

(Figure 18). The dry attenuation ponds are designed to manage post-development stormwater 

runoff, capable of attenuating up to a 1:50-year storm event. The treatment process within the dry 

attenuation ponds will primarily occur through the infiltration layers of the ponds, utilizing 

sedimentation, filtration, and plant nutrient uptake to reduce waterborne pollutants. Typical details of 

the dry attenuation pond engineered layer works can be seen below in Figure 19.  

 

Figure 19:  Typical Dry Attenuation Pond Engineered Layerworks (Zutari, Concept Stormwater 
Management Plan, August 2024). 

7.4. Dry swales 

Runoff from the CWA runway and taxiways will be directed overland to landscaped areas. As seen 

in Figure 18, selected landscaped areas will consist of landscaped swales which then drain towards 

localised detention ponds and wetland areas.  

The dry swales provide both stormwater treatment and conveyance functions, combining a 

bioretention system installed in the base of the swale which is designed to convey stormwater. The 

swale component provides pre-treatment of stormwater to remove coarse to medium sediments 

while the bioretention system removes finer particulates and associated contaminants. The swales 

also provide a form of flow retardation for frequent storm events and are particularly efficient at 

removing nutrients. 

Typically, the swale is underlain by a formalised piped drainage network which usually conveys 

stormwater from within the development to a swale outfall.  
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Figure 20: Typical Cross-Section of Dry Swale (Zutari, Concept Stormwater Management Plan, August 
2024). 

7.5. Wet Detention Pond 

Stormwater runoff generated by the catchment areas situated to the West of the site, which is not 

infiltrated into the dry swales, will be conveyed to the wet detention pond (Pond 2 / Outfall 2) which 

is the previous quarry site. The wet detention pond will operate in a similar manner to the dry swales 

when it comes to treatment of runoff, however besides treatment, the wet detention pond will serve 

a key function for attenuation on the site. The conceptual design of the proposed wet detention pond 

can be seen in Figure 21.  
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Figure 21: Typical Cross section of the Wet Detention Pond (Zutari, Concept Stormwater Management 
Plan, August 2024). 

 

7.6. Storm Event Management 

The combined systems on site have been designed to attenuate up to and including the 1:50-year 

flood. The stormwater attenuation ponds, positioned strategically across the site, will each have 

dedicated variable outlet structures as well as overflows sized accordingly to convey the run-off from 

larger storms in excess of the 1:50 year event towards the overland escape routes as can be seen 

in Figure 22.  

Simulations of the 1:100-year RI storm event have been modelled to ensure that no flooding occurs 

across the site and that the overland escape routes can convey the excess runoff away from critical 

infrastructure on the site towards the adjacent aquatic ecosystems namely the Mosselbank River 

and the Klapmuts River tributaries. In the event that there is a blockage or failure within the system, 

the overland escape routes provided on the site will provide relief as can be seen detailed in Table 

4.  
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Figure 22: Overland Escape Routes (Zutari, Concept Stormwater Management Plan, August 2024) 
(Please note that this map is for illustration purposes only and does not convey the relative size of the 
stormwater ponds).  

Table 4: Overland Escape Routes (Zutari, Concept Stormwater Management Plan, August 2024). 

Outfall Description 

Outfall 1 Discharges into the future Lucullus Road extension proposed stormwater 
infrastructure and drains towards Pond 2 / Outfall 2 after which it will be routed into 
the proposed future Bella Riva development stormwater BMP’s 

Outfall 2 Discharges from the detention pond and will be routed into the proposed future 
Bella Riva development stormwater BMP’s 

Outfall 3 Discharges into the delineated catchment situated to the West of the Cape 
Winelands Airport development ultimately leading into the Mosselbank Rive 

Outfall 4 Discharges into the delineated catchment situated to the West of the Cape 
Winelands Airport development ultimately leading into the Mosselbank River 

Outfall 5 Discharges into the delineated catchment situated to the East of the Cape 
Winelands Airport development ultimately leading into the Klapmuts River 

Outfall 6 Discharges into the delineated catchment situated to the East of the Cape 
Winelands Airport development ultimately leading into the Klapmuts River 

Outfall 7 Discharges into the delineated catchment situated to the East of the Cape 
Winelands Airport development ultimately leading into the Klapmuts River 

Outfall 8 Discharges along the R312 (Lichtenburg Road) open earth drain which will act as 
an overland channel in the event of system failure and from there into the Klapmuts 
River tributary 

 

7.7. Flood Risk 

A comprehensive hydraulic analysis using HEC-RAS modelling was conducted to assess the 

potential flood risks associated with the proposed Cape Winelands Airport development (Zutari, 
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Flood Risk Assessment, June 2024). The study focused on the impact of a 1:100-year flood scenario 

after development and its effects on the surrounding environment, particularly downstream areas. 

The model covered key watercourses, including the Mosselbank and Klapmuts Rivers (located to 

the West and East of the proposed development site respectively), as well as smaller tributaries near 

the planned detention ponds. 

The airport site itself, due to its elevated position, is not at risk of flooding from these rivers. However, 

the development will increase the number of impervious surfaces (such as runways and buildings), 

altering the natural flow of stormwater. To mitigate potential downstream flood risks, eight detention 

ponds are proposed. These ponds are designed to manage runoff, ensuring that the flood peaks 

after development are no greater than pre-development levels, even during significant storm events 

like the 1:100-year flood. In fact, in many cases, the flood peaks post-development is expected to be 

lower than before, thanks to the carefully designed stormwater management system (Zutari, Flood 

Risk Assessment, June 2024). 

7.8. Operations and Maintenance  

7.8.1. Dry Attenuation Ponds Maintenance  

Typical periodic maintenance activities that will be required for the dry attenuation ponds are outlined 

in Table 5 below:  

Table 5: Typical Operating and Maintenance activities for Dry Attenuation Ponds (Zutari, Concept 
Stormwater Management Plan, August 2024). 

 

 

In addition to the items listed above, some comments regarding maintenance procedures are 

provided below: 

• Litter clearing: A litter clean-up is to take place monthly or as required. 
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• Cleaning of kerbs and channels: Sand, litter and refuse should be removed from kerbs and 

channels monthly or as required. 

• Cleaning of pipes: Refuse should be removed from pipes monthly. Sand and silt should also 

be removed by using high pressure jetting. 

• Cleaning of covers and frames: The covers and frames should be inspected monthly and 

need to be replaced, repositioned, or repaired where necessary.  

• Earth embankment inspection: Embankments should be inspected monthly or after each rain. 

If the embankment is compromised, it should be reshaped to tie in with the original slope. 

• Headwalls inspection: The headwalls should be inspected monthly or after each rain. Any 

blockage should be removed, and the natural vegetation trimmed to allow free drainage of 

water  

7.8.2. Dry Swale Maintenance 

Typical periodic maintenance activities that will be required for the dry swales are outlined in Table 

6 below:  

Table 6:  Typical Operating and Maintenance activities for Dry Swales (Zutari, Concept Stormwater 
Management Plan, August 2024). 

 

In addition to the items listed above, some comments regarding maintenance procedures are 

provided below:  

• Litter clearing: A litter clean-up is to take place monthly or as required.  

• Embankment inspection: Embankments should be inspected monthly or after each rain. If the 

embankment is compromised, it should be reshaped to tie in with the original slope.  
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• Cleaning of headwalls: Refuse should be removed from headwalls within the dry swale monthly. 

Sand and silt should also be removed by using high pressure jetting.  

• Headwalls inspection: The headwalls should be inspected monthly or after each rain. Any 

blockage should be removed, and the natural vegetation trimmed to allow free drainage of water. 

7.8.3. Wet Pond / Detention Basin Maintenance 

Typical periodic maintenance activities that will be required for the wet attenuation pond are outlined 

in Table 7 below:  

Table 7: Typical Operating and Maintenance activities for Detention Basins (Zutari, Concept 
Stormwater Management Plan, August 2024). 

 

In addition to the items listed above, additional maintenance procedures are provided below: 

• Irrigation system: It will take some time for the vegetation in the pond to be fully established. 

As such, it is proposed that an irrigation system or procedure be put in place to ensure the 

vegetation survive the initial dry seasons. Suitable inspections to identify potential faulty 

elements should be conducted on the irrigation system to ensure its proper functioning. 

• Litter clearing: A litter clean-up is to take place monthly or as required. 

• Alien and problem vegetation: It is proposed that the pond must be inspected for invasive 

alien vegetation routinely by the appointed landscaper. As far as possible all alien vegetation 

should be manually removed. Where manual removal is not possible, alien vegetation should 

be treated with an appropriate herbicide using the correct application method and to the 

manufacturer’s directions and specifications. Herbicides should not be applied when 

conditions are windy, so as to avoid spray drift. No herbicides should be applied when rain 

is forecast within 2 days. Colour dyes should be used with the herbicides to clearly mark 
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areas that have been treated, taking exceptional care when working near water. It must be 

recognized that under certain conditions some indigenous vegetation may become 

problematic and may require intervention.  

• Cleaning of silt traps: The sedimentation forebay as well as the apron of the outlet headwalls 

must be inspected every six months, with one of the inspections taking place just before the 

first seasonal rains. These must be inspected for build-up of silt, dirt, mud, and similar 

material. All silt and other material must be removed and disposed of at a suitable landfill 

site. Care must be taken to ensure that no silt enters the stormwater system during the 

cleaning process. 

7.9. Addressing Avifauna Concerns in Stormwater Pond Design and Mitigation Measures 
(Zutari, Engineering Services Report, February 2025). 

To address potential attraction of avifauna to the proposed stormwater ponds, all ponds, except for 

Pond 2 (the rehabilitated quarry which currently has a permanent water body), have been designed 

as dry attenuation ponds. In line with the CoCT stormwater management policy, all dry ponds are 

designed to provide 24-hour extended detention for the 1-year storm recurrence interval, ensuring a 

water retention time of no more than 24 hours. For Pond 2, excess stormwater above the permanent 

water level will be retained for a duration of 36 to 48 hours before receding to the permanent water 

level. 

The dry ponds are not expected to pose a significant concern for attracting birds. For Pond 2, which 

currently already is a permanent water body, various mitigation measures will be investigated during 

the detailed design phase. The most likely approach will involve covering the exposed water surface 

area. In conjunction with the landscape architect additional measures will be investigated which 

include maintaining consistency in planting vegetation on either side of the ponds to discourage bird 

movement between ponds which will also be considered during detailed design (Zutari, Engineering 

Services Report, February 2025).  

Overall, the short retention times for uncovered ponds (less than 48 hours) should effectively mitigate 

the risk of attracting wild birds and posing a risk to poultry biosecurity. Moreover, close monitoring 

as part of the proposed Bird and Wildlife Hazard Management Programme, in collaboration with the 

avian specialists, will provide ongoing mitigation and ensure compliance with safety and 

environmental requirements (Zutari, Engineering Services Report, February 2025). 

 

8. Rehabilitation Plan 
 

In alignment with best practice methods, a hierarchical approach has been followed for managing 

water resource impacts. Preventative management measures have been outlined to avoid and 

reduce impacts wherever possible. Where impacts do occur steps will be taken to improve the 
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impacted system through rehabilitation. Lastly, where impacts cannot be suitably mitigated, offsets 

will be implemented to compensate for residual losses experienced.  

Rehabilitation actions that may be required as a result of impacts during the construction and 

operational phase of the development are outlined in Section 11 of this report. In general, the 

following ‘good housekeeping’ measures should be implemented (FEN, Detailed EIA Phase 

Freshwater Ecological Assessment, February 2025):  

- Construction rubble must be collected and disposed of at a suitable landfill site; and  

- All alien vegetation in the footprint area, as well as the immediate vicinity of the proposed 

work area, should be removed. 

Preliminary Method Statements have been developed for construction activities related to S21 (c) 

and (i) water use activities with the aim of minimising impacts and remediating impacts where they 

do occur (Refer to Section 6 of this report). An EMPr has also been developed and includes 

rehabilitation measures to be implemented within the construction as well as the operational phase 

of the development as applicable.  

8.1. Wetland Offset 

The proposed development activities will result in the infill and transformation of a portion of Seep 

Wetland 1 located partially within the development area (Figure 17). The proposed primary runway 

coincides with this delineated seep wetland. The mitigation hierarchy was implemented in full in an 

effort to avoid this impact, however no reasonable or feasible alternative is available for the runway 

layout and alignment. Wetland offsets will be required to compensate for the residual loss from this 

system.  

FEN Consulting has been appointed to undertake a freshwater offset investigation to assess suitable 

offset sites. During the offset investigation it was determined that the proposed development 

activities will result in a direct loss of approximately 6.74ha of wetland habitat. When accounting for 

indirect impacts, the total loss extends to 7.44ha (Figure 17). This loss translates into a residual 

impact of 3.97 functional hectare equivalents (HaE) and 13 habitat HaE of wetland to meet the no 

net loss objective. The assessment of these impacts highlighted the need for an on-site wetland 

offset to ensure that the ecological balance of the area is maintained (FEN Draft Wetland Offset 

Study and Implementation Plan, January 2025).  

Through consultation with various stakeholders including the City of Cape Town, Cape Nature, the 

DEA&DP and the DWS it was determined that onsite offset would be most beneficial in the current 

context. The remainder of Seep Wetland 1 (3.68ha) in the eastern part of the study area along with 

a portion of Channelled Valley Bottom (CVB) Wetland 1 (36.2ha) located further East of the study 

area into which Seep Wetland 1 drains (via an agricultural drain), have been identified as suitable 

for rehabilitation and offset purposes (Figure 17). In addition, the agricultural drain connecting the 

seep wetland to the CVB wetland was also earmarked for rehabilitation as efforts to remedy the CVB 
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wetland may be futile if the erosion present in the agricultural drain is not addressed as well (FEN 

Draft Wetland Offset Study and Implementation Plan, January 2025). 

The key reasons of the decision to pursue the remainder of Seep Wetland 1 and CVB Wetland 1 as 

the only option for wetland offset are:  

➢ The land on which the offset site is located is owned and controlled by the CWA, which 

simplifies management of the wetlands and offset contribution as the community conflict risk 

in terms of land use is very low;  

➢ Like-for-like offset will be achieved since the WET-VEG type of the development site and the 

offset area is the same, i.e. West Coast Shale Renosterveld;  

➢ Offsetting approximately 40ha of wetland area to compensate for the loss of 6.74ha of seep 

wetland is considered a meaningful conservation and restoration effort which will create 

awareness with the public and private sectors regarding the importance of wetland 

conservation; and 

➢ The financial contribution to offset approximately 40ha of wetland area will not amount to 

wasteful expenditure as the CWA will manage the wetlands in perpetuity (at least for 30 

years). 

 

Furthermore, the following should be noted with regards to the selection of the remainder of the seep 

wetland and CVB wetland HGM unit:  

➢ From a hydropedological point of view, the operation of the proposed CWA development, 

including the stormwater from the proposed development that will be released in an 

attenuated manner into the surrounding environment, will not negatively affect the 

rehabilitative efforts associated with the offset area, should the rehabilitation plan be 

implemented. The soils were found to be largely stagnating, characterised by the cemented 

layers which inhibits free vertical drainage of water and therefore, if water is released in an 

attenuated manner, it will likely mimic the natural flow of water;  

➢ The bird strike specialist, Mr Albert Froneman, has indicated that the offset site in its current 

location will not significantly contribute to an increase in potential bird strikes associated with 

the operation of the proposed CWA development as the creation of open ponds within the 

offset site that attract large birds for foraging will be avoided (pers. comm.); and 

➢ A wildlife management plan will be compiled for the proposed CWA development, which is 

to, with consideration of the nature of the CWA development, incorporate the 

recommendations of this offset plan in the management of wildlife on site and within the offset 

area. 

The offset strategy has been designed to compensate for the residual loss of wetland habitat, 

ensuring no net loss of wetland functionality. The selected wetland offset site encompasses 

approximately 40ha which is available for offset purposes (Figure 17).  The target offset area will 
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contribute 4.1 functional HaE and 30.5 habitat HaE, adequately offsetting the impacts of the 

proposed CWA development. The suitability of these systems is further reinforced by the significant 

potential for ecological restoration through targeted rehabilitation. Currently classified as category D 

(seep wetland) and category E (CVB wetland), these areas offer significant opportunities for 

improvement, reinforcing their selection for the project.  

The proposed rehabilitation plan focuses on restoring the hydrological regime drivers and 

geomorphological processes of the wetlands to ensure that ecological functions required to maintain 

a balanced ecosystem is supported. This report will present a summary of the proposed rehabilitation 

actions and monitoring requirements. Comprehensive details on each phase of the rehabilitation 

process are provided in the FEN Draft Wetland Offset Study and Implementation Plan, dated January 

2025.  

The freshwater specialist recommends extensive rehabilitation work within the CVB wetland, 

agricultural drain, and surrounding areas to meet the Wetland Offset requirements and achieve a 

Category D Present Ecological State (PES) over the long term. In contrast, the seep wetland requires 

less extensive restoration. Key activities identified include: 

• Removing alien invasive plants (AIPs) and harvesting native wetland plants for revegetation. 

• Addressing gully and headcut erosion, and regrading sections of the CVB wetland and 

agricultural drain. 

• Revegetating the restored wetland areas and agricultural drain. 

• Implementing stormwater management measures for the site. 

Table 8 below outlines the rehabilitation requirements in a summarised format, more detailed 

information is provided in the FEN, Wetland Offset Study and Implementation Plan (January 2025). 

The implementation of these measures will improve the ecological condition of the wetlands, 

contributing to a net gain in wetland ecosystem services and habitat quality.  
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Table 8:  Specific mitigation measures related to the freshwater ecosystems of the target offset areas 
to be implemented during the rehabilitation of the wetlands (FEN, Draft Wetland Offset Study, January 
2025).  
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Effective monitoring of the rehabilitated wetland areas is crucial to ensure rehabilitation success. To 

ensure the accurate gathering of data, the following techniques and guidelines should be followed:  

➢ Site walk through surveys should be applied as the preferred method of monitoring (at 

specified frequencies) with specific focus on:  

•  Erosion monitoring (for the duration of the raining season);  

• Sedimentation (for the duration of the raining season);  

• Alien and invasive vegetation proliferation (at the start and end of the growing season).  

➢ General habitat unit overviews as well as specific monitoring of wetland integrity (utilising 

wetland tools such as WET-Health and WET-Ecoservices), drivers and functionality should 

be undertaken;  

➢ All data gathered should be measurable (qualitative and quantitative);  

➢ Monitoring actions should be repeatable;  

➢ Data should be auditable; and  

➢ Reports should present and interpret the data obtained. 

The monitoring plan comprises but is not limited to the following: 

- Identification of areas of concern. These are areas that are affected by disturbances such 

as: 

o Erosion; 

o Waste dumping; 

o Alien vegetation species encroachment; 
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o Soil compaction;  

- Ensuring that the management/rehabilitation measures as stipulated in Sections 7 and 8 

of the Freshwater offset report are adhered to; 

- A list of all alien vegetation species must be compiled as well as possible control methods 

such as manual, chemical or mechanical; 

- Monitoring the rehabilitation areas from an avifaunal perspective, particularly identifying  

- ponding in rehabilitation areas. 

- Gathering all equipment required for the monitoring process; and 

- Compiling a monitoring report. 

- A fixed-point monitoring method should be implemented to ensure repeatability of 

assessments for better comparison. 

Table 9 outlines the monitoring actions linked to the wetland rehabilitation plan. This monitoring 

program must be conducted by a qualified professional, with the findings submitted to the 

responsible authority for review and assessment. 
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Table 9: Relevant objectives and control measures to be implemented as part of the rehabilitation of the wetlands associated with the target offset area 
(including the agricultural drain) (FEN, Draft Wetland Offset Study, January 2025)
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This monitoring plan must be implemented by a competent person who must also submit the findings to the responsible authority for evaluation. 
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8.1.1. DWS Risk Assessment – Wetland Offset 

DWS specified RAM (as promulgated in GN 4167 of 2023 as it relates to the NWA) was applied to 

ascertain the significance of risk associated with the rehabilitation work associated with the proposed 

CWA development offset. 

Overall, the construction activities as it relates to the required rehabilitation activities associated with 

the target offset area are deemed to pose a ‘Low’ risk significance to both the remainder of the seep 

and the CVB wetland. The only exception is when rehabilitation is required outside the Western Cape 

dry season, when a coffer dam may need to be constructed to ensure continued flow of water into 

the downgradient reaches of the CVB wetland, resulting in a ‘Medium’ risk significance to the CVB 

wetland. Ongoing AIP control within the target offset area is considered to pose a ‘Low’ risk 

significance to the wetlands, whereas the operation of the rehabilitated wetlands will provide a 

positive impact once rehabilitative measures have been implemented. 

The results of the RAM are presented in Table 10 below.  Please note that the impacts and mitigation 

measures outlined are only of relevance to the freshwater ecosystems identified for rehabilitation 

actions.  A single set of mitigation measures has been identified for activities 1-7 as detailed in Table 

10. 
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Table 10: Summary of the Risk Assessment outcomes for the rehabilitation work associated with the proposed CWA development offset (FEN, Draft Wetland 
Offset Study, January 2025) 

 Activity Impact 
Freshwater 
Ecosystem 

Mitigation Measures Significance  Risk  

Construction Phase 

1 

Site access, 
clearing and 
preparation 
for civil works 
which will 
involve:  

• Vehicular 
transport 
and 
access to 
the site;  

• Removal 
of 
vegetation 
and 
associated 
disturbanc
es to soil;  

• Removal 
of topsoil 
and 
creation of 
topsoil 
stockpiles; 
and  
Miscellane
ous 
activities 
by 
constructio
n 
personnel. 

- Exposure of soil, 
leading to increased 
runoff and erosion, 
and thus increased 
sedimentation of the 
identified wetlands;  

- Indiscriminate 
movement of 
construction 
equipment through 
the wetlands;  

- Increased 
sedimentation of the 
wetlands, resulting in 
loss of freshwater 
habitat and 
ecological structure 
leading to impacts on 
biota;  

- Soil and stormwater 
contamination from 
oils and 
hydrocarbons 
originating from 
construction 
vehicles;  

- Decreased 
ecoservice provision; 
and  

- Proliferation of alien 
vegetation as a result 
of disturbances. 

Channelled 
Valley 
Bottom 
Wetland 
(PES – E) 

Development footprint and site establishment  
➢ Keep development footprint areas as small as possible and limit vegetation clearing to what 

is absolutely essential;  
➢ Limit the rehabilitation footprint to the footprint as included in the environmental authorisation 

/ water use licence;  
➢ Clearly define the boundaries of footprint areas, including contractor laydown areas and 

ensure that all activities remain within defined footprint areas. Edge effects will need to be 
extremely carefully controlled;  

➢ Establish contractor laydown areas and stockpiles outside of the delineated wetlands and the 
32m NEMA ZoR in consultation with the appropriate authority. Where possible use of existing 
disturbed areas along / through the wetlands should be utilised to gain access to the 
rehabilitation areas;  

➢ Clearly demarcate the assessed wetlands and 32m NEMA ZoR with danger tape with input 
from an ECO and mark these areas as a 'no-go' area where no rehabilitation activities are 
planned;  

➢ Provide appropriate sanitary facilities for the life of the construction phase and remove all 
waste to an appropriate waste facility; and  

➢ No fires should be permitted in or near the construction area. 
Future access road construction  
➢ Future access roads must be designed in such a way that the hydraulic connectivity and 

ecological condition of the CVB wetland is not further impacted, and that the rehabilitative 
effort invested into the offset site is not in vain. This may include, but not be limited to, the 
installation of culverts or the construction of causeways; 

➢ Utilize existing roads or the proposed access roads to be upgraded to gain access to the 
construction site with no construction vehicles permitted to indiscriminately move through 
open areas and especially the wetland areas;  

➢ Vehicles to be serviced and refuelled at the designated contractor laydown area;  
➢ The construction footprint must be limited to the servitude area only and all areas outside the 

development footprint are to be rehabilitated on completion of construction;  
➢ All proposed activities associated with the construction of the access roads over the CVB 

wetland will potentially result in bank destabilisation, particularly the construction of culverts 
within or causeways over the CVB wetland, and an increase in bank incision and 

21,6 L 

Seep 
Wetland 
(PES – D) 

16 L 
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 Activity Impact 
Freshwater 
Ecosystem 

Mitigation Measures Significance  Risk  

2 

Clearing of 
vegetation 
(including 
alien 
vegetation) 
and rubble 
within the 
wetland 
habitat for 
rehabilitation 

- Exposure of soil, 
leading to increased 
runoff and erosion, 
and thus increased 
likelihood for 
sedimentation of the 
wetlands;  

- Increased 
sedimentation of the 
wetlands, leading to 
smothering of 
vegetation in the 
downstream 
reaches; 

- Proliferation of alien 
and/or invasive 
vegetation as a result 
of disturbances;  

- Impacts to water 
quality as a result of 
the application of 
herbicides; and  

- Potential changes to 
the ecoservice 
provision of the 
wetlands. 

Channelled 
Valley 
Bottom 
Wetland 
(PES – E) 

sedimentation of the wetland. Therefore, sediment control devices must be constructed in situ 
prior to construction activities;  

➢ Should construction works not be finalised during the dry season, an appropriately sized coffer 
dam area can be created and dewatered around the construction area associated with any 
pillars by using sandbags and cobbles. Water must be diverted into the downstream reaches, 
around the coffer area. Water must be allowed to recharge the downstream reaches at all 
times, although sediment traps must be installed upgradient of the wetland to ensure that 
volumes of sediment entering the wetland are minimised. Sediment traps are to be inspected 
daily and accumulated sediment to be removed by hand on a weekly basis;  

➢ Ensure that the creation of the diversion (by means of sandbags) does not result in a 
significant water level difference upstream or downstream of the installation site;  

➢ It is recommended that a suitably qualified freshwater specialist and independent 
Environmental Control Officer (ECO) should monitor any coffer dam areas created on site as 
well as sediment traps at least bimonthly during the construction period to monitor the CVB 
wetland conditions during construction and after the removal of the diversion;  

➢ A suitably qualified hydrologist must provide guidance on the relevant sizes and width 
requirements of all culvert / causeway crossings;  

➢ During the excavation activities, any soil/sediment or silt removed from the wetland 
(particularly for the construction of culverts within or causeways over the wetland) may be 
temporarily stockpiled in the road reserve but outside the wetlands. These stockpiles may not 
exceed 2m in height, and their footprint should be kept to a minimum. Stockpiling of removed 
materials may only be temporary (may only be stockpiled during the period of construction at 
a particular site) and should be disposed of at a registered waste disposal facility;  

➢ Should causeways be constructed, these structures should ideally be constructed within the 
seasonal or temporary zone of the wetland;  

➢ Culverts, if applicable, must be installed to be in line with the beds of the wetland (not below 
the ground level) and erosion protection/outlet stabilisation structures such as a riprap or a 
concrete apron are recommended at the culvert outlets. The outlet channels of the proposed 
culverts must be lined with cobbles and revegetated with indigenous species to assist with 
water dispersal and reduction of water velocities prior to entering the wetland;  

➢ The soil surrounding the construction areas must be suitably loosened on completion of 
construction activities and revegetated to prevent erosion;  

➢ All embankments must be adequately sloped, ripped, topsoil reinstated and vegetated with 
indigenous wetland vegetation species;  

➢ The CVB wetland 2 is to be rehabilitated as part of the access road construction, should an 
access road alternative adjacent to CVB wetland 2 be considered;  

➢ Fresh asphalt, concrete and cement mortar should not be mixed near the watercourses. 
Mixing of cement may be done within the construction camp, however it may not be mixed on 
bare soil, and must be within a lined, bound or bunded portable mixer. Consideration must be 
taken to use ready mix concrete;  

19,8 L 

Seep 
Wetland 
(PES – D) 

14,4 L 

3 

Groundbreaki
ng and 
excavations 
within the 
wetlands as 
part of the 
rehabilitation 
activities 
which may 
include cut, fill 
and levelling 
of the side 
slopes of the 
wetlands. 

- Disturbances of soil 
leading to ponding of 
water as a result of 
over compaction of 
soil in some areas, 
increased alien 
vegetation 
proliferation, and in 
turn altered wetland 
habitat and runoff 
patterns; 

- Altered runoff 
patterns, leading to 
increased erosion 

Channelled 
Valley 
Bottom 
Wetland 
(PES – E) 

26,4 L 
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 Activity Impact 
Freshwater 
Ecosystem 

Mitigation Measures Significance  Risk  

and sedimentation of 
the downstream 
wetland habitat;  

- Potential erosion and 
formation of 
preferential flow 
paths as a result of 
disturbed soil and 
inappropriate slopes 
resulting in 
sedimentation of the 
wetland; and  

- Potential impacts on 
water quality within 
the wetlands from 
leaking equipment. 

Seep 
Wetland 
(PES – D) 

➢ No mixed concrete or asphalt shall be deposited directly onto the ground or within the 
freshwater ecosystems. All concrete and/or asphalt must be brought in via a cement mixing 
truck which must remain within the road reserve, and cement/asphalt must be piped down to 
the proposed road footprint. Any areas that require manual application of cement/asphalt 
require that the mixed road surfacing materials be placed on a batter board or other suitable 
platform/mixing tray until it is deposited;  

➢ A washout area should be designated outside of the freshwater ecosystems, and wash water 
should be treated on-site or discharged to a suitable sanitation system;  

➢ At no point may batter boards/mixing trays or cement trucks be rinsed off on site and run-off 
water be allowed into the freshwater ecosystems;  

➢ Cement bags (if any) must be disposed of in the demarcated hazardous waste receptacles 
and the used bags must be disposed of through the hazardous substance waste stream; 

➢ Spilled or excess concrete/asphalt must be disposed of at a suitable landfill site. Chain of 

custody documentation must be provided; ➢ Adequate stormwater run-off measures must be 

put in place during the operation of the access roads and no stormwater may be directly 
released into the wetland. Attenuation ponds and/or sustainable drainage systems must be 
installed to assist with water “polishing” and reducing the velocity of water before entering the 
wetland. This will ensure no erosion or scouring occurs as a result of stormwater inputs;  

➢ Hot spots for the build-up of debris and excess sediment must be identified and when 
necessary, debris/excess sediment must be removed by hand to prevent future flooding and 
potential damage to infrastructure. In this regard, special mention is made of periods following 
high rainfall and subsequent high instream water volumes. Removal of debris must be 
undertaken in line with the above listed construction mitigation measures; and  

➢ Any erosion or gully formation must be identified on an ongoing basis and re-profiled and 
revegetated accordingly. 

Waste management  
➢ Store all hazardous chemicals as well as stockpiles on bunded surfaces in an appropriately 

designated area and away from the freshwater ecosystem and have facilities constructed to 
control runoff from these areas;  

➢ Ensure that an adequate number of waste and “spill” bins are provided will also prevent litter 
and ensure the proper disposal of waste and spills;  

➢ Ensure that all hazardous storage containers and storage areas comply with the relevant 
SABS standards to prevent leakage; and  

➢ All waste is to be removed from the site and disposed of at a registered facility. 
Vehicle access and maintenance  
➢ Where possible, utilise existing roads. Keep vehicular disturbance footprint as small as 

possible when accessing the rehabilitation sites;  
➢ Limit construction equipment within the wetlands to what is essential;  

15,6 L 

4 

Rehabilitation 
of the CVB 
wetland and 
seep wetland 

- Soil compaction 
within the wetlands; 

- Potential 
sedimentation of the 
wetlands due to 
activities within the 
wetlands 

Channelled 
Valley 
Bottom 
Wetland 
(PES – E) 

18 L 

Seep 
Wetland 
(PES – D) 

12 L 

Operational Phase  

5 

Functioning of 
the 
rehabilitated 
wetlands 

No perceived negative 
impacts 

Channelled 
Valley 
Bottom 
Wetland 
(PES – E) 

-33 + 

Seep 
Wetland 
(PES – D) 
 

-22 + 
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 Activity Impact 
Freshwater 
Ecosystem 

Mitigation Measures Significance  Risk  

6 

Ongoing alien 
and invasive 
vegetation 
removal (if 
required). 

- Compaction of soils 
and loss of habitat as 
a result of ongoing 
disturbance from 
vehicles and 
equipment;  

- Impacts to water 
quality as a result of 
the application of 
herbicides; and  

- Disturbance of soils 
which could lead to 
erosion. 

All 
ecosystems 
 

➢ Undertake regular maintenance of vehicles and machinery to identify and repair minor leaks 
and prevent equipment failures;  

➢ Maintain all machinery and vehicles used during rehabilitation to prevent oil leaks;  
➢ Use appropriately sized drip trays for all refuelling and/or repairs done on machinery. Ensure 

that drip trays are strategically placed for capture any spillage of fuel, oil, etc.;  
➢ Immediately clean up any spills through containment and removal of free product. 

Appropriately dispose of contaminated soil;  
➢ If breakdowns occur these must be towed off site to the designated areas/workshops. This 

will ensure that incidental oil spills and leakage are minimised onsite and thus limit any 
opportunities of water contamination and water quality deterioration. 

Vegetation 
➢ Removal of the alien and weed species encountered on the target offset area must take place 

in order to comply with existing legislation (amendments to the regulations under the 
Conservation of Agricultural Resources Act, 1983 (Act No. 43 of 1983) (CARA) and Section 
28 of the National Environmental Management Act, 1998 (Act No. 107 of 1998)) (NEMA). 
Removal of species should take place throughout the relevant project phases;  

➢ Species specific and area specific eradication recommendations:  
o Care should be taken with the choice of herbicide to ensure that no additional impact 

and loss of indigenous plant species occurs due to the herbicide used;  
o Footprint areas should be kept as small as possible when removing alien plant 

species; and  
o No vehicles should be allowed to drive through designated sensitive wetland areas 

during the eradication of alien and weed species;  
➢ Stockpile the removed vegetation outside of the delineated boundary of the wetlands. The 

footprint areas of these stockpiles should be kept to a minimum. Should the vegetation not be 
suitable for reinstatement or be alien/invasive vegetation species, where material cannot be 
reused as feed for livestock, all material must be disposed of at a registered garden refuse 
site and may not be burned or mulched on site; 

➢ Retain as much indigenous vegetation as possible, and where possible remove native 
vegetation from areas where extensive earthworks using machinery are required;  

➢ The clearing of vegetation must remain within the planned rehabilitation footprint only and 
may not extend beyond this area. No unnecessary disturbance within the wetlands that is 
outside the rehabilitation footprint will be tolerated. 

Soil  
➢ As far as possible, all construction activities, particularly earthworks, should occur in the 

low flow season, during the drier summer months;  
➢ Should rehabilitation not be finalised during the dry season, a coffer dam area can be 

created and dewatered around the rehabilitation area by using sandbags and cobbles. 
Water must be diverted into the downstream reaches, around the coffer area. Water must 
be allowed to flow to the downstream reaches at all times. Water may only be released 
from the coffer dam, should it be necessary, once suitable water quality parameters for 
turbidity and pH have been met (water quality parameters to be determined by a 
freshwater specialist);  

9,6 L 

7 

Functioning of 
the 
rehabilitated 
wetlands 
post-alien and 
invasive 
vegetation 
removal 

No perceived negative 
impacts 

All 
ecosystems 

-21 + 
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 Activity Impact 
Freshwater 
Ecosystem 

Mitigation Measures Significance  Risk  

➢ All proposed activities will potentially result in bank destabilisation and sedimentation of 
the wetland downgradient of the rehabilitation works. Therefore, sediment control devices 
must be constructed in situ prior to rehabilitation activities;  

➢ Sediment traps must be installed every 20m downstream for any works for a length of 
100m;  

➢ Ensure that the creation of the diversion (by means of sandbags) does not result in a 
significant water level difference upstream or downstream of the installation site;  

➢ It is recommended that a suitably qualified freshwater specialist and ECO should monitor 
any diversion structures created on site as well as sediment traps at least bimonthly 
during earthworks to monitor the CVB wetland conditions during rehabilitation activities 
and after the removal of the diversion;  

➢ As much vegetation growth as possible (of indigenous floral species) should be 
encouraged to protect soil;  

➢ No stockpiling of topsoil is to take place within the recommended buffer zone around the 
watercourses, and all stockpiles must be protected with a suitable geotextile to prevent 
sedimentation of the wetland;  

➢ All soil compacted as a result of construction activities as well as ongoing operational 
activities falling outside of project footprint areas should be ripped and profiled;  

➢ A monitoring plan for the development and the immediate zone of influence should be 
implemented to prevent erosion and incision;  

➢ With regards to excavation and soil compaction activities within the wetlands:  
o During the excavation activities, any soil/sediment or silt removed from the 

wetlands must be temporarily stockpiled outside the wetlands. These stockpiles 
may not exceed 2 m in height, and their footprint should be kept to a minimum. 
Stockpiling of removed materials may only be temporary (may only be stockpiled 
during the rehabilitation at a particular site) and should be disposed of at a 
registered waste disposal facility if not reused on site;  

o Excavated materials should not be contaminated, and it should be ensured that 
the minimum surface area is taken up. Mixture of the lower and upper layers of 
the excavated soil should be kept to a minimum, so as for later usage as backfill 
material or as part of rehabilitation activities;  

o All exposed soil must be protected for the duration of the construction phase 
with a suitable geotextile (e.g. Geojute or hessian sheeting) to prevent erosion 
and sedimentation of the wetlands;  

o The soil surrounding the rehabilitation areas must be suitably loosened on 
completion of construction activities and revegetated to prevent erosion; and • 
All embankments must be adequately sloped, ripped, topsoil reinstated and 
vegetated with indigenous wetland vegetation species. 
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9. Water Uses applied for  
 
The application includes the following water uses as detailed in Table 11. 
 

Table 11: Water Uses Applied for 

Water use(s) activities Purpose 

Capacity/ 
Volume (m3, 
tonnes 
and/or 
m3/annum)/ 
dimension 
(Area (ha) 
Length/dept
h, (m)),  

Property 
Description 

Co-ordinates 

Section 21(a) 

Abstraction of water from 
CWA_BH001.  

For treatment 
and use as a 
potable 
source 

31 536m3/ 
annum 

RE of Farm 
724, 
Joostenberg 
Vlakte, Paarl 

33°45'52.27"S 
18°43'57.76"E 

Abstraction of water from 
CWA_BH002 

For treatment 
and use as a 
potable 
source 

78 840m3/an
num 

P10 of Farm 
724, 
Joostenberg 
Vlakte, Paarl 

33°46'7.54"S 
18°43'55.44"E 

Abstraction of water from 
CWA_BH003 

For treatment 
and use as a 
potable 
source 

53 295m3/an
num 

P4 of Farm 
474, 
Joostenbergs
Kloof, Paarl 

33°46'26.53"S 
18°44'51.87"E 

Section 21(b) 

Pond 1 - Short-term storage 
of stormwater within dry 
attenuation pond. 

Stormwater 
Management 

10 800 m3 

P10 of Farm 
724, 
Joostenberg 
Vlakte, Paarl 

33°46'15.72"S 
18°44'4.14"E 

Pond 2 - Storage of 
stormwater within the 
converted quarry (wet 
detention pond) 

Stormwater 
Management 

95 000 m3 

P23 of Farm 
724, 
Joostenberg 
Vlakte, Paarl 

33°45'20.73"S 

18°43'55.09"E 

Pond 3 - Short-term storage 
of stormwater within dry 
attenuation pond. 

Stormwater 
Management 

9 600 m3 
P7 of Farm 
942, Kliprug, 
Malmsbury  

33°44'44.68"S 
18°43'31.35"E 

Pond 4 - Short-term storage 
of stormwater within dry 
attenuation pond. 

Stormwater 
Management 

2 100 m3 
P7 of Farm 
942, Kliprug, 
Malmsbury 

33°44'32.02"S 
18°43'19.74"E 

Pond 5 - Short-term storage 
of stormwater within dry 
attenuation pond. 

Stormwater 
Management 

10 800 m3 
P7 of Farm 
942, Kliprug, 
Malmsbury 

33°44'43.04"S 
18°44'9.40"E 

Pond 6 - Short-term storage 
of stormwater within dry 
attenuation pond. 

Stormwater 
Management 

350 m3 

P4 of Farm 
474, 
Joostenbergs 
Kloof, Paarl 

33°45'11.35"S 
18°44'20.12"E 

Pond 7 - Short-term storage 
of stormwater within dry 
attenuation pond. 

Stormwater 
Management 

1 550 m3 

RE of Farm 
474, 
Joostenbergs 
Kloof, Paarl 

33°45'36.11"S 
18°44'30.77"E 



 

93 

 

 

Water use(s) activities Purpose 

Capacity/ 
Volume (m3, 
tonnes 
and/or 
m3/annum)/ 
dimension 
(Area (ha) 
Length/dept
h, (m)),  

Property 
Description 

Co-ordinates 

Pond 8 – Short-term storage 
of stormwater within dry 
attenuation pond.  

Stormwater 
Management 

4 200 m3 

P4 of Farm 
474, 
Joostenbergs 
Kloof, Paarl 

33°46'26.25"S 
18°44'56.06"E 

Section 21 (c & i) 

Seep Wetland 1 - 
Development of airside and 
landside infrastructure 
related to the SDP (Figure 4 
& Figure 5) within 500m from 
delineated freshwater 
systems & wetland 
rehabilitation as outlined in 
the FEN Wetland Offset 
Study 

Airport 
Development 
& Operation 

As per SDP 
Phase 1 and 
2 

RE of Farm 
474, 
Joostenbergs 
Kloof, Paarl 

 
 
33°45'6.34"S   
18°44'16.11"E 

Seep Wetland 2 - 
Development of airside and 
landside infrastructure 
related to the SDP (Figure 4 
& Figure 5) within 500m from 
delineated freshwater 
systems. 

Airport 
Development 
& Operation 

As per SDP 
Phase 1 and 
2 

RE of Farm 
474, 
Joostenbergs 
Kloof, Paarl 

33°45'19.81"S 
18°44'47.96"E 

CVB Wetland 1 - 
Development of airside and 
landside infrastructure 
related to the SDP (Figure 4 
& Figure 5) within 500m from 
delineated freshwater 
systems & wetland 
rehabilitation as outlined in 
the FEN Wetland Offset 
Study 

Airport 
Development 
& Operation 

As per SDP 
Phase 1 and 
2 

P7 of Farm 
942, Kliprug, 
Malmsbury; 
RE of Farm 
474, 
Joostenbergs 
Kloof, Paarl; 
P3 of Farm 
474, 
Joostenbergs 
Kloof, Paarl;   

33°44'41.64"S 
18°44'29.72"E 

CVB Wetland 2 - 
Development of airside and 
landside infrastructure 
related to the SDP (Figure 4 
& Figure 5) within 500m from 
delineated freshwater 
systems. 

Airport 
Development 
& Operation 

As per SDP 
Phase 1 and 
2 

P7 of Farm 
942, Kliprug, 
Malmsbury 

33°44'26.84"S 
18°44'17.16"E 

CVB Wetland 3 - 
Development of airside and 
landside infrastructure 
related to the SDP (Figure 4 
& Figure 5) within 500m from 
delineated freshwater 
systems. 

Airport 
Development 
& Operation 

As per SDP 
Phase 1 and 
2 

P7 of Farm 
942, Kliprug, 
Malmsbury 

33°44'42.15"S 

18°44'21.15"E 
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Water use(s) activities Purpose 

Capacity/ 
Volume (m3, 
tonnes 
and/or 
m3/annum)/ 
dimension 
(Area (ha) 
Length/dept
h, (m)),  

Property 
Description 

Co-ordinates 

CVB Wetland 4 - 
Development of airside and 
landside infrastructure 
related to the SDP (Figure 4 
& Figure 5) within 500m from 
delineated freshwater 
systems. 

Airport 
Development 
& Operation 

As per SDP 
Phase 1 and 
2 

P7 of Farm 
942, Kliprug, 
Malmsbury 

33°44'27.35"S 
18°43'28.37"E 

Development of airside and 
landside infrastructure 
related to the SDP (Figure 4 
& Figure 5) within 500m from 
agricultural drains.  
 
Agricultural drain 3 is also 
earmarked for rehabilitation 
as outlined in the FEN 
Wetland Offset Study. 

Airport 
Development 
& Operation 

As per SDP 
Phase 1 and 
2 

P7 of Farm 
942, Kliprug, 
Malmsbury; 
RE of Farm 
474, 
Joostenbergs 
Kloof, Paarl 

 

1 
33°44'37.31"S 
18°43'41.11"E 

2 
33°44'59.99"S 
18°44'17.56"E 

3 
33°45'5.77"S 
18°44'21.72"E 

4 
33°45'34.48"S 
18°44'31.53"E 

5 
33°45'29.32"S 
18°44'53.20"E 

  
 

Development of airside and 
landside infrastructure 
related to the SDP (Figure 4 
& Figure 5) within 500m from 
existing stormwater channel 

Airport 
Development 
& Operation 

As per SDP 
Phase 1 and 
2 

RE of Farm 
474, 
Joostenbergs 
Kloof, Paarl 

33°45'34.54"S 
18°44'31.33"E 

Incoming potable water 
supply line 

Potable water 
supply 

±2.6km 
Lichtenberg 
Road 

Start: 
33°47'0.39"S 
18°42'44.28"E 
 
End:  
33°46'33.25"S 
18°44'15.11"E 

Section 21 (d) 

N/A     

Section 21 (e) 

Irrigation with treated effluent 
from the onsite sewage 
treatment plant. 

Re-use of 
non-potable 
water for 
irrigation of 
planted and 
landscaped 
areas.  

±220ha (As 
per 
Landscaping 
Plan) 

RE of Farm 
724, 
Joostenberg 
Vlakte, Paarl 

33°45'46.51"S 
18°43'59.48"E 

Section 21(f) 

N/A     

Section 21(g) 
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Water use(s) activities Purpose 

Capacity/ 
Volume (m3, 
tonnes 
and/or 
m3/annum)/ 
dimension 
(Area (ha) 
Length/dept
h, (m)),  

Property 
Description 

Co-ordinates 

In the event of an 
emergency, such as 
simultaneous malfunctions of 
both the packaged 
wastewater treatment plant 
and the pump station, 
sewage will be temporarily 
stored in an emergency 
overflow pond. 

Emergency 
storage of 
sewage prior 
to treatment 

1260m3 

P7 of Farm 
942, Kliprug, 
Malmesbury 

33°44'53.45"S 
18°43'39.46"E 

Treated effluent from the 
WWTW may be temporarily 
stored onsite prior to re-use 
(non-potable water). 

Storage of 
treated 
effluent prior 
to re-use 

3000m3 

P7 of Farm 
942, Kliprug, 
Malmesbury 

33°44'48.48"S 
18°43'38.01"E 

Onsite boreholes will be 
used as a potable water 
source. Treatment will 
produce brine as a waste 
product. Brine may be stored 
onsite prior to disposal.  

Storage of 
brine prior to 
disposal 

1136m2 

P7 of Farm 
942, Kliprug, 
Malmesbury 

33°44'49.66"S 
18°43'34.50"E 

Section 21(h) 

N/A     

Section 21(j) 

N/A     
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10. Description of the Environment  
 

10.1. Climate  

The proposed development site has a Mediterranean Climate with mild wet winters and warm dry 

summers. Figure 23 shows the monthly average air temperature and Figure 24 shows the monthly 

median rainfall and evaporation distribution for the Fisantekraal area (GEOSS, WULA Groundwater  

Impact Assessment, February 2025). The long term (1950 – 2000) mean annual precipitation for the 

Fisantekraal area is approximately 532mm/annum. The rainfall typically exceeds evaporation rates 

in the winter months between May and August, and mists are common in winter. The peak 

groundwater recharge period will thus be in the winter. During the summer months, groundwater 

assists in meeting the water requirements for the area. 

However, climate change is disrupting the current climatic balance within the region. The Western 

Cape has been experiencing a gradual temperature increase of 0.1°C per decade, leading to more 

extreme temperature events and fewer cold nights. Projections suggest mean temperatures could 

rise by 1–1.8°C, reaching 2–2.7°C in inland areas. This will result in increased evapotranspiration, a 

higher likelihood of droughts, and up to 30 days annually exceeding 30°C (Brundtland, Climate 

Change Impact Assessment, February 2025).  

The rainfall projections for the region show considerable variability, estimating minimal reduction to 

as much as 20%. In summer, dry periods could extend up to 20 days. The frequency of droughts is 

also expected to increase, current 1-in-10-year drought events could potentially occur as frequently 

as once every two years by the end of the century (Brundtland, Climate Change Impact Assessment, 

February 2025). The current Cape Winelands airport site relies heavily on groundwater, due to 

minimal municipal water connections being available. Effective groundwater management will be 

essential to maintain a sustainable water supply amid the challenges posed by climate change 

(Brundtland, Climate Change Impact Assessment, February 2025). 
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Figure 23: Monthly average air temperature distribution for the Durbanville area (GEOSS, WULA 
Geohydrological Assessment, February 2025, Appendix B).  

 

Figure 24: Monthly average rainfall and evaporation distribution for the Durbanville area (Schulze, 
2009) (GEOSS, WULA Geohydrological Assessment, February 2025, Appendix B). 
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10.2. Topography  

The topography of the site and surrounds is characterized by typical grass-covered low-relief rolling 

hills with a typical on-site elevation between 90 - 130m above mean sea level (mamsl). In this region, 

there is a low drainage density as natural slope surfaces rarely exceed 12°. Drainage channels and 

small tributaries occupy the lower-lying areas between the low-relief hills. The current CWA site is 

characterized by generally flat terrain with little undulation, while the northern extent of the proposed 

expansion area is characterised by undulous terrain with rolling hills. 

10.3. Surface Water 

The proposed development site is located within the Breede-Olifants Water Management Area, 

quaternary catchment G21E. According to the FEPA database, the sub-quaternary catchment is not 

currently considered important in terms of fish or freshwater ecological conservation. However, the 

NGI river line vector dataset for the Western Cape does indicate several perennial and non-perennial 

drainage lines within the vicinity of the study area (Figure 25). The Mosselbank River is located West 

of the study area, and the Klapmuts River North of the site. Both rivers are considered largely 

modified (FEN, Detailed Scoping Phase Freshwater Ecological Assessment, February 2024). 

Various national and provincial wetland databases were also consulted to identify potential points of 

interest within the study and investigation area. These included the NFEPA 2011 wetlands database 

(Figure 26) the National Wetlands Map (Figure 27) and the CoCT 2017 wetland dataset (Figure 28).  
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Figure 25: Development area (hatched yellow) and cadastrals (red outline) in relation to identified rivers 
and drainage lines in the area (PHS Consulting, CapeFarmMapper, Oct 2023).  
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Figure 26: Rivers and natural and artificial wetlands associated with the study and investigation 
areas, according to the NFEPA database (2011) (FEN, Detailed EIA Phase Freshwater Ecological 
Assessment February 2025). 

 

Figure 27: Wetlands and rivers associated with the study and investigation areas according to the 
National Biodiversity Assessment database (2018) (FEN, Detailed EIA Phase Freshwater Ecological 
Assessment February 2025). 
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Figure 28: Wetlands identified by the City of Cape Town Wetlands Dataset (2017) to be associated with 
the study and investigation areas (FEN, Detailed EIA Phase Freshwater Ecological Assessment 
February 2025).  

 

Field verification confirmed the presence of a single seep wetland (Seep 1) within the central portion 

of the proposed development area (Figure 29) (FEN, Detailed Scoping Phase Freshwater Ecological 

Assessment, February 2024). This seep wetland is indirectly linked, via an agricultural drain, to a 

channelled valley bottom (CVB) wetland located to the east and outside of the study and investigation 

areas (Figure 29). In addition to the onsite wetland, the following natural freshwater features were 

identified within 500m from the proposed development site (investigation area) (Figure 29):  

- A large CVB wetland system, CVB wetland 1, was identified running parallel with the eastern 

boundary of the investigation area, with only a small portion located within 500m from the 

proposed development area. This wetland is associated with the unnamed tributary of the 

Klapmuts River.  

- Two smaller CVB wetlands (CVB wetland 2 and CVB wetland 3) linked to CVB wetland 1 

were identified immediately East of the proposed development area. Neither of these two 

wetlands encroach into the development area.  

- A fourth CVB wetland, CVB wetland 4) was identified North of the study area.  

- Lastly, an additional seep wetland (Seep 2) was identified approximately 310m East of the 

study area and is directly linked to the CVB wetland 1. 
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Figure 29: Map depicting the delineated extent of the freshwater ecosystems and artificial features 
associated with the study and investigation areas and preliminary SDP. Note that the borehole 
locations, PV facilities and stormwater infrastructure are not indicated on this map.  (FEN, Detailed EIA 
Phase Freshwater Ecological Assessment, February 2025). 

 

Seep 1 and Seep 2 are both located on the side-slope of a valley, on gently sloping land dominated 

by extensive cultivation, with unidirectional movement of material (soil and water) down-slope.  

Agricultural activities in the catchment of the seep wetlands have resulted in a decrease in vegetation 

cover, and an increase in soil disturbance and erosion. This has in turn resulted in a moderate 

increase of sediment supply to the receiving wetlands.  

The vegetation composition of the seep wetlands has been replaced by ruderal and opportunistic 

AIPs such as Kikuyu Grass, which is heavily grazed, and no longer representing the natural 

vegetation (Figure 30). These seep wetlands are considered of low/marginal ecological importance 

and sensitivity due to their seriously modified ecological state. These seep wetlands may be 

regarded of importance due to hydrological connectivity in the landscape through their connection 

with the larger CVB wetland 1. In addition, the identified seep wetlands are classified as a CESA. 

Therefore, although significantly disturbed, these seep wetlands still act as a natural corridor within 

a highly transformed landscape, which makes these wetlands important in terms of overall wetland 

conservation in the area. 
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Figure 30: Overview of the vegetation component of the seep wetland 1. Patches of the alien grass 
species P. clandestinum were identified in the seep wetland, of which in some cases, can be 
distinguished from the surrounding cultivated terrestrial areas (as indicated by the yellow dashed line) 
(FEN, Detailed EIA Phase Freshwater Ecological Assessment, February 2025). 

 

CVB wetland 1 originates approximately 4km South of the proposed development area and flows in 

a generally northerly direction across adjoining farmland, eventually joining the Klapmuts River to 

the North and outside of the investigation area.   

CVB wetland 1 has been impacted by land use changes in the upstream catchment and direct habitat 

impacts. The disturbance created by agricultural activities has had a significant impact on the 

vegetation associated with CVB wetland 1. Wetland vegetation has been removed from the 

temporary and seasonal zones of the wetland to make way for cultivated fields. Although the 

vegetation composition is considered significantly disturbed, CVB wetland 1 still provides habitat to 

support obligate wetland species such as Juncus sp. and Phragmites australis but also AIPs 

including P. clandestinum and Acacia saligna (Port Jackson).  

CVB wetland 1 acts as an important migratory corridor within the largely transformed landscape and 

plays an important role in maintaining hydrological functioning and connectivity in the landscape. 

CVB wetland 1 can thus be considered to have an ecological importance on a local scale. However, 

CVB wetland 1 is not considered to be sensitive to changes in the landscape due to historical and 

ongoing impacts.  
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Figure 31: Representative photographs of CVB wetland 1. (Top) The topographical setting of the CVB 
wetland 1 (blue dashed line) in a valley bottom position between two distinct and highly cultivated 
valley side slopes; (Bottom left) Vegetation composition of the CVB wetland hosting facultative 
wetland species such as Juncus sp. but also AIPs including P. clandestinum; (Bottom right) Active 
grazing by cattle noted within the CVB wetland (FEN, Detailed EIA Phase Freshwater Ecological 
Assessment, February 2025). 

 

CVB wetlands 2 and 3 originate from the cultivated slopes to the East of the proposed development 

area. These CVB wetlands generally flow in an easterly direction towards the larger CVB wetland 1. 

CVB wetlands 2 and 3 have been heavily modified as a result of the surrounding cultivation and 

grazing practices. The seasonal and temporary zones of these wetlands have been replaced by 

cultivated fields and infilling from farm roads. At present, these CVB wetlands exist as narrow and 

straightened channels surrounded by cultivated fields.  

While CVB wetlands 2 and 3 are relatively small and disturbed, they still offer habitat and may be 

important for attenuating high velocity flows from the upstream catchment and filtering the water 

(albeit limited) before it enters the larger downstream CVB wetland 1.  
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Figure 32: Representative photographs of CVB wetlands 2 and 3. (Top left) An overview of CVB wetland 
2 and (Bottom left) CVB wetland 3, both surrounded by cultivated fields and farm roads; (Top right and 
bottom right) Vegetation composition of CVB wetland 2 (top) and CVB wetland 3 (bottom) hosting a 
facultative wetland species Juncus sp. AIPs including P. clandestinum are also present in CVB wetland 
3 (FEN, Detailed EIA Phase Freshwater Ecological Assessment, February 2025). 

 

10.4. Geohydrology  

10.4.1. Geology 

A geohydrological assessment in support of a WULA was undertaken by GEOSS (GEOSS, WULA 

Geohydrological Assessment, February 2025, Appendix B). The geology of the proposed Cape 

Winelands Airport consists of shale of the Tygerberg Formation (Nt), which forms part of the 

Malmesbury Group and constitutes the basement rock of the area. Regionally the Malmesbury Group 

is overlain by different quaternary formations (Refer Table 12). 

The bedrock in the region is shown to be predominantly Malmesbury Group (Nt) rocks; these are 

often associated with overlying ferricrete gravels/nodules. The Malmesbury Group rocks typically 

dip steeply to the northwest (Stapelberg, 2006). Rapid transitions occur within this unit between 

easy-weathering siltstone / phyllite to more competent greywacke / sandstone. This can lead to large 

differences in depth of weathering / depth and development of the soil profile over relatively short 

distances (Stapelberg, 2006).  
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Although intrusions of the Cape Granite Suite are not indicated, minor intrusive, or fault-bounded 

bodies of granite occur in this region (Stapelberg, 2006). These are considered extensions / satellite 

intrusions of the Kuilsriver–Helderberg pluton. 

A regional fault system (the Colenso Fault) is mapped along the northeastern boundary of the Cape 

Winelands Airport. This fault structure extends from Klapmuts in the Winelands to Langebaan on the 

West Coast. A geological cross section is presented in Figure 34. 

Table 12: Geological formations within the study area (GEOSS, WULA Geohydrological Assessment, 
February 2025) 

Code  Formation/Pluton  Group/Suite   Description  

  
Alluvium  

Quaternary 

Group  

Unconsolidated sand  

Qgg  -  Gravelly clay/loam soil  

Qg  -  Loam and sandy loam  

Qf  -  Limestone and calcrete  

Qs  Springfontyn Formation  Light-grey to pale red sandy soil  

Cpo  Populierbos Formation  

Klipheuwel 

Group  

Shale, mudstone and sandy shale, mainly 

reddish  

Cm  Magrug Formation  
Conglomerate, grit and sandstone, often 

reddish brown  

Nf  Franschhoek Formation  

Malmesbury 

Group  

Grey, feldspathic conglomerate, grit and 

sandstone, with minor shale  

Nt  Tygerberg Formation  
Nt - Greywacke, phyllite and quartzitic 

sandstone, interbedded lava and tuff  

Nm  Moorreesburg Formation  

Greywacke and phyllite with beds and lenses 

of quartz schist, limestone and grit; quartz-

sericite schist with occasional limestone 

lenses  
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Figure 33: Geological setting of the area with the hydrocensus, NGA, WARMS borehole and cross-
section line indicated (3318 – Cape Town) (GEOSS, WULA Geohydrological Assessment, February 
2025, Appendix B).  

 

 

Figure 34: Schematic and conceptual south-west to north-east cross section as indicated in Figure 26 
– note Colenso Fault area (GEOSS, WULA Geohydrological Assessment, February 2025, Appendix B). 

 

10.4.2. Geohydrology 

The geogydrological baseline study found that the site is underlain by alluvium, colluvium, and 

weathered bedrock of the Malmesbury Group and Cape Granite Suite (GEOSS, WULA 

Geohydrological Assessment, February 2025). A large geological structure, the Colenso Fault, is 

mapped on the north-eastern boundary of the Cape Winelands Airport.  
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According to the 1:1 000 000 scale groundwater map of Cape Town (3318) the area does host a 

fractured aquifer (i.e., the bedrock constitutes an aquifer) with the area divided into 2 yield classes. 

Average borehole yields of 0.5 – 2L/s are indicated across the majority of the proposed development 

area while average yields of 2 – 5L/s are indicated in the north-east portion of the development sites 

(refer Figure 35). During the hydrocensus borehole yields were found to range from 0.2 to 8.3L/s, 

thereby exceeding the regional yields in some areas. 

 

 

Figure 35: Regional aquifer yield from the 1:1 000 000 scale groundwater map (3318 –Cape Town) 
(DWAF, 2005), of the study site with the property boundary with the production, WARMS, and NGA 
boreholes as well as borehole yields (L/s) (GEOSS, WULA Geohydrological Assessment, February 
2025, Appendix B). 

 

The groundwater quality of the area, based on one laboratory sample, hydrocensus data and the 

NGA data indicate that the EC ranges from 19.7mS/m to 632mS/m which means the groundwater 

quality ranges from “ideal” to “poor” (in terms of EC). 
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Figure 36: Regional groundwater quality (EC in mS/m) from (DWAF, 2005), of the study site with the 
property boundary with the production, WARMS, and NGA boreholes (GEOSS, WULA Geohydrological 
Assessment, February 2025, Appendix B). 

During the hydrocensus it was found that there are other existing groundwater users in the 

surrounding area, and that most of the users abstract groundwater from the fractured aquifer. The 

water levels range from shallow to deep (from 1.24mbgl to 7.881mbgl). However, the water levels 

that were indicated as deeper than 20mbgl all originate from the NGA database. Water levels deeper 

than 20mbgl do not correspond to the hand-measured resting groundwater levels during the 

hydrocensus which were all less than 20mbgl. It is therefore considered likely that the NGA water 

levels deeper than 20mbgl may represent pumping water levels. 
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Figure 37: The study site with the property boundary, hydrocensus, NGA, and WARMS boreholes 
superimposed on a 1:50 000 scale topocadastral map (3318DA, 3318DB, 3318DC & 3318DD) (GEOSS, 
WULA Geohydrological Assessment, February 2025) 

 

The site has a low to low / medium vulnerability classification, which means that the susceptibility of 

the aquifer to contamination from anthropogenic activities is low to medium. This classification is 

because the Malmesbury Group rock weathers to a clay. Clays are typically associated with lower 

permeability, retarding the migration of potential contaminants, and offering protection to potentially 

underlying aquifers. The clay found underlying the site, does provide some degree of protection to 

the underlying fractured rock aquifer. 
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Figure 38: Vulnerability rating (DWAF, 2000) and groundwater depths (mbgl) (GEOSS, WULA 
Geohydrological Assessment, February 2025) 

 

Aquifer vulnerability increases to the north-east where the Colenso Fault system is located (Figure 

38). This area should be considered as a sensitive area in terms of groundwater. 

Because there are other existing groundwater users and the proximity of the Colenso Fault to the 

CWA, a no-go area for high-risk activities is proposed for the north-eastern section of the study area, 

specifically for certain high-risk activities such as the aviation fuel farm, retail service station or other 

activities that are considered high risk to groundwater (Figure 39). 
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Figure 39:  Geological map indication the cross section, property boundary and the no-go area 
proposed (GEOSS, Groundwater Impact Assessment, February 2025).  

 

10.4.3. Geotechnical Conditions (GEOSS, Geotechnical Report, September 2023) 

The geotechnical conditions of the region were mapped at 1:50 000 scale by the Council for 

Geoscience (CGS) in 2006 (3318DC Bellville - Geotechnical Series), refer Figure 40. The 

geotechnical series provides an indication of the likely soil conditions and construction constraints at 

a particular location, for example, the soil beneath the site has been classified (according to the 

CGS) as ‘M8’, indicating that “some precautionary measures needed to overcome engineering-

geological problems”. Potential problems / conditions that may be experienced with subsoils of this 

classification are shown in Table 13.  

Table 13: Potential geotechnical constraints in the region of the site (after CGS, 2009) (GEOSS, 
Geotechnical Report, September 2023) 

Geotechnical  

Condition/  

Property  

Description  Severity Class / Resulting  

Cost Implication  

Permeability  

(Map Code: Per)  

Permeability measures the flow of water 

through saturated soil. This is determined by 

the grain size and shape and the degree of 

compaction of the soil.  

Low permeability   

(< 3 x 10cm/s)  
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Shallow water 

table  

(Map Code: Sha)  

Water table occurring at shallow depth - often 

seasonal.  

Moderate  

Loose sand  

(consolidation)  

(Map Code: Con)  

Material susceptible to excessive 

consolidation when used as foundation 

horizon. Non cohesive sands.  

Low  

Active clay  

(Map Code:   

Act2-Act3)  

The degree of expansion experienced when 

dry clayey soils are moistened to full 

saturation. In addition to the activity, the clay 

horizon depth and thickness contribute 

towards determining the amount of surface 

movement (expansion/contraction).  

The residual soils of the 

Tygerberg Formation may 

exhibit low to medium 

expansiveness.  

  

Medium cost implications may 

be incurred due to this type of 

material  

 

The geotechnical baseline investigation involved undertaking a desk study, a site walk-over, an 

intrusive investigation (i.e., trial pit investigation), field and laboratory testing, and compilation and 

interpretation of the gathered data. A total of forty-six (46) trial pits were excavated and thirty-five 

(35) drop-weight cone penetrometer (DCP) tests were performed across the proposed CWA 

expansion site. 

 

Figure 40: Large scale Geotechnical conditions of the site and surrounds showing the positions of 
the trial pits (3318DC – Bellville, GCS 2008) (GEOSS, Geotechnical Report, September 2023) 
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Five Geotechnical Zones were delineated based on the investigation results:  
A – Residual materials derived from granitoid sources.  
B – Residual Materials derived from pelitic sources.  
C – Area falling within Zones A and B with residual soils exhibiting characteristics of 
potentially expansive materials, and/or soils that are prone to settlement.  

D - Areas of relatively deep / thick transported aeolian sand.  

E – Areas of surficial ferricrete and/or silcrete.  

 

Figure 41: Aerial imagery showing interpreted Geotechnical Zone boundaries (GEOSS, Geotechnical 
Report, September 2023) 

 

From a geotechnical standpoint, site development should proceed, but there are potential 

geotechnical challenges associated with the intended development: 

- All materials encountered in the trial pits classified as soft to intermediate excavation, but 

the hardpan ferricrete horizons may require rock-breaking apparatus in areas of the site.   

- A series of site-specific follow-up geotechnical investigations will be required prior to the 

construction of individual structures.   

- In the case of structures with heavy structural loadings, where deeper foundations / piling 

are / is required, it would be prudent to consider a series of exploratory drilling as part of the 

site-specific investigations to determine whether core stones exist at depth, particularly in 

areas underlain by residual granitoids.  
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- A perched groundwater table was intersected on-site at between 0.85 and 1.4mbgl, so 

excavations deeper than 1.0mbgl will require battering to ensure safe working conditions. 

Final designs will have to cater for aggressive and corrosive groundwater and/or soil 

conditions and drainage precaution will be required.   

- The foundation solutions adopted for each structure on-site will depend on the cost of 

implementation, and the risk associated with the said solution.  

- Due to the variation in topography within the northern extent of the property, considerable fill 

will be required. 

- During construction, potential geotechnical variations in the subsurface should be inspected 
and approved by a suitably qualified professional.  

 

10.4.4. Clay Quarry  

The Uitsig quarry (described as Uitsig Clay Pit) (Figure 42 & Figure 43) with Mining Licence 

ML17/2001 has been operational since 2003. The land and the mining right / permit is owned by 

Corobrik (Pty) Ltd who as of the 15th of August 2022 entered into a sales agreement with Cape 

Winelands Airport (Pty) Ltd. As part of the acquisition of the land for the proposed CWA expansion, 

a mine closure application is being undertaken by Corobrik (Pty) Ltd. Once the closure is completed 

the sale will be effected.  

Mine closure planning involves planning effectively for the after-mining landscape – all activities 

required before, during and after the operating life of a mine that are needed to produce an 

acceptable landscape economically. The most important benefit of closure planning is identification 

of critical activities to achieve successful reclamation, and usually also identifies areas of needed 

research, planning constraints and opportunities. The proposed mine closure application will be in 

line with the approved EMP (dated 9 July 1998) and will also incorporate the possible future use of 

the quarry as a stormwater retention pond.  

The geological setting of the area indicates that the quarry is in ferricrete of the Bellville formation 

and loam and sandy loam quaternary deposits underlain by the Tygerberg Formation (Nt), however; 

onsite verification revealed that the quarry is located in a clay deposit of residual Tygerberg 

Formation (GEOSS, Yield and Quality Testing of a Quarry at the Cape Winelands Airport, 

Fisantekraal, Western Cape, September 2022).  

Yield and water quality testing of the quarry was undertaken from the 15th of August to the 1st of 

September 2022 (GEOSS, Yield and Quality Testing of a Quarry at the Cape Winelands Airport, 

Fisantekraal, Western Cape, September 2022). The yield testing included a Constant Discharge 

Test and Recovery Monitoring at the Quarry and sampling of the water for chemical analysis.  

Based on the information obtained from the yield test, it was concluded that the water in the Quarry 

is dependent on rainfall and no groundwater influence was detected. The laboratory results 

indicated that the water from the Quarry is of marginal quality for potable supply. The sodium and 
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chloride concentrations in the quarry exceed the aesthetic limit of the SANS 241-1:2015 drinking 

water guidelines and result in the quarry water having a saline (salty) taste. This is most likely due 

to the fact that the quarry is an open body of water subject to evaporation processes. Furthermore, 

the clay that hosts the water body results in the elevated turbidity levels that are responsible for the 

murky white colour of the water. This may have been exacerbated by the pumping that took place 

during the yield test, as well as the very windy conditions on the day of sampling. The aluminium and 

lead concentrations observed can be related to the clay particles in the water sample and lower 

concentrations can be expected should an undisturbed sample be collected, as in the sample 

collected in January 2022. Based on the pH and electrical conductivity (EC) from the Quarry 

compared to the pH, electrical conductivity (EC), iron and manganese from Borehole 1 

(CWA_BH001) (GEOSS, Yield Report for CWA_BH001, 21 September 2022) it is evident that the 

quarry is unrelated to the regional groundwater. The quarry will therefore not be utilised as a 

groundwater source but rather as a stormwater retention pond.  

 

 

Figure 42: Location of quarry in relation to the proposed development area outlined as red (quarry 
indicated by blue arrow) (PHS Consulting, Oct 2023) 
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Figure 43: Photo of quarry (looking north-west) (Agri-informatics; Agro-Economical Scoping report; 

September 2023) 

 

10.4.5. Onsite Boreholes 

Three production boreholes have been drilled and tested onsite - CWA_BH001, CWA_BH002 and 

CWA_BH003. CWA_BH001 and CWA_BH002 are located along the western side of the proposed 

development area while CWA_BH003 is located in the south east of the proposed development 

area (Figure 11 & Table 14). Borehole testing included 24hr yield testing and water quality testing 

by a SANAS accredited laboratory.  

Potential sustainable yield from CWA_BH001 (100m deep) was determined as 86.4m3/day with an 

abstraction rate of 1L/s (GEOSS, Borehole Yield and Quality Testing of CWA _BH001, September 

2022). Possible sustainable yield from CWA_BH002 (100.4m deep) was determined as 216m3/day 

with an abstraction rate of 2.5L/s (GEOSS, Borehole Yield and Quality Testing of CWA _BH002, 

December 2022). Potential sustainable yield from CWA_BH003 (149.9m deep) was determined as 

146.016m3/day with an abstraction rate of 1.69L/s. (GEOSS, Borehole Yield and Quality Testing of 

CWA_BH003, December 2024). Therefor the total sustainable yield volume was determined as 

163 671m3/annum (GEOSS, WULA Geohydrological Assessment, February 2025, Appendix B).  

Table 14: Borehole and abstraction details. 

Borehole  Latitude Longitude  Depth 
(m) 

Abstraction 
Rate (L/s) 

Abstraction 
Duration 
(hrs) 

Possible Volume 
Abstraction 
(m3/day) 

CWA_BH001 -33.76452  18.73271  100 1 24 86.4 

CWA_BH002 -33.76876  18.732067  100.4 2.5 24 216 

CWA_BH003 -33.774037 18.747742 149.9 1.69 24 146.016 

 

The water quality results obtained were classified according to the SANS241-1: 2015 standards 

(Table 15). The groundwater from CWA_BH001 was found to be of “marginal” water quality for 
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human consumption, with elevated turbidity levels related to high concentrations of iron and 

manganese in the groundwater (Table 16 & GEOSS, Borehole Yield and Quality Testing of CWA 

_BH001, September 2022). Groundwater from CWA_BH002 and CWA_BH003 was found to be of 

poor quality with iron and manganese levels above the chronic health limit of the SANS 241-1:2015 

drinking water guidelines (Table 16 & GEOSS, Borehole Yield and Quality Testing of CWA _BH002, 

December 2022 & GEOSS, Borehole Yield and Quality Testing of CWA_BH003, December 2024).  

The precipitation of iron will result in the clogging of the boreholes as well as the abstraction 

infrastructure. To address this, it is recommended to maintain a constant continuous pumping 

schedule as much as possible. Thus, should a daily volume of less than the daily maximum 

sustainable yield for each borehole be required, it is recommended to decrease the pumping rate, 

and not the pumping duration. By pumping continuously instead of on a stop-start schedule, iron 

oxidation in the borehole is minimized, decreasing the amount of iron precipitation inside the 

boreholes and pumps. It is also recommended to pump the water into settling tanks to allow iron 

settling prior to use (GEOSS, Borehole Yield and Quality Testing of CWA _BH001 and GEOSS 

Borehole Yield and Quality Testing of CWA _BH002. Furthermore, the boreholes must be managed 

according to a proper, cleaning and maintenance plan (GEOSS, Borehole Yield and Quality Testing 

of CWA _BH001, September 2022, GEOSS, Borehole Yield and Quality Testing of CWA _BH002, 

December 2022 & GEOSS, Borehole Yield and Quality Testing of CWA_BH003, December 2024).  

Table 15: Standard (SANS) 241:2015 classification for specific limits  

Acute Health Chronic Health Aesthetic Operational Acceptable 

Health risks: parameters falling 
outside these limits may cause 

acute or chronic health problems 
in individuals. 

Parameters falling 
outside these limits 

indicate that water is 
visually, aromatically or 
palatably unacceptable. 

Parameters falling outside 
these limits may indicate 

that operational 
procedures to ensure 

water quality standards 
are met may have failed. 
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Table 16:  Production borehole groundwater quality analysis classified results according to SANS 241-
1:2015. (GEOSS, WULA Geohydrological Assessment, February 2025, Appendix B). 
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10.4.6. Future development of onsite groundwater sources 

The WULA Geohydrological Assessment undertaken by GEOSS (February 2025) determined that 

the three onsite production boreholes can sustainably supply the short-term groundwater 

requirements for the proposed development. The current water supply strategy for CWA follows a 

phased approach, initially relying on groundwater as the primary source. This will continue in the 

short term until municipal infrastructure can either supplement or fully replace the groundwater 

supply as illustrated in Figure 10. It should however be noted that the Aquifer Firm Yield Model was 

used to calculate the Groundwater Resource Unit (GRU) which indicated that it can still currently 

support additional groundwater abstraction should additional groundwater be required for future 

development phases (GEOSS, WULA Geohydrological Assessment, February 2025, Appendix B).  

10.5. Hydropedology 

The proposed development area is associated with a seep wetland as well as several additional 

watercourses which are located in close proximity to the proposed development footprint (Figure 29). 

The activities associated with the CWA development could potentially intercept subsurface flows and 

thus affect watercourse recharge. A Hydropedology Assessment was undertaken the Zimpande 

Research Collaborative (ZRC) (Zimpande Research Collaborative, Hydropedological Assessment, 

February 2025). The hydropedology study included a desktop analysis, a field survey, sampling 

activities, and hydrological modelling. The purpose of this hydropedology study was to investigate 

the recharge mechanisms of these watercourses to ensure that development planning considers 

hydropedologically important areas. 

The proposed development site was found to be primarily underlain by soils with secondary 

accumulations of powdery gypsum and layers cemented by silica. These soils are usually found in 

very dry conditions with high evaporation rates and are often associated with calcareous soils. In 

these soils, water does not drain deeply but easily infiltrates the sandy surface layers. As a result, 

water moves upward due to evapotranspiration, leading to a very slow recharge rate. Several 

dominant soil types were found to coincide with the proposed development site as depicted in Figure 

44.  The dominant soil types identified within the proposed development site were grouped according 

to their hydropedological responses as summarised below and illustrated in Figure 45:  

• Stagnating/Recharge (Slow) Soils: These soils exhibit rapid drainage and percolation of 

water in the topsoil. However, the presence of cemented layers leads to stagnation and 

shallow water tables. The primary flow path is slow vertical movement, with excess water 

rarely reaching the bottom of the soil profile, making upward flux for transpiration dominant.  

• Responsive (Shallow) Soils: These soils have limited depth and small storage capacity. 

They respond quickly to rain, generating overland flow when rainfall exceeds their storage 

capacity. 
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• Interflow (Soil/Bedrock) Soils: These soils have hydromorphic features which indicate 

occasional water accumulation at the soil/bedrock interface with slow lateral water 

movement. Drainage could be limited by a shallow layer of impermeable rock. 

• Responsive saturated (Artificial impoundments): The identified saturated features were 

manmade water features.  
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Figure 44: Map depicting spatial distribution of soils within the study area (Zimpande Research Colabirative, Hydropedological 

Assessment, February 2025).  
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Figure 45: Map depicting hydrological soil types associated with the study area overlain by the proposed layout outline. (Zimpande 
Research Collaborative, Hydropedological Assessment, February 2025)
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11. Impacts and mitigation measures 

11.1. Potential Freshwater Impacts  

FEN Consulting (Pty) Ltd was appointed to conduct a freshwater ecological impact assessment as 

part of the NEMA application for the proposed CWA development. This assessment aimed to identify 

and evaluate potential impacts on freshwater systems resulting from the development. Both the 

Impact Assessment method and the DWS RAM (2023) were applied to ascertain the significance of 

impacts on the receiving freshwater environment. The results of these assessments are outlined in 

the subsections below.  

The impact assessment identified a moderate negative effect on the ecological integrity of freshwater 

ecosystems associated with the proposed development, particularly Seep Wetland 1 which will 

experience wetland loss. The Risk Assessment Matrix (RAM) indicates that activities from the 

proposed development during both construction and operational phases present a Low risk to the 

CVB wetlands. However, a Moderate risk is posed to Seep Wetland 1, largely due to the anticipated 

loss of 6.74ha of wetland habitat. Additionally, cumulative impacts from stormwater management, 

habitat loss, and ongoing water quality and sediment issues will further affect the freshwater 

systems. 

As outlined in Section 8 of this report, a freshwater offset investigation is underway to address the 

loss of 6.74ha of Seep Wetland 1 habitat, in consultation with the DWS. This process follows the 

guidance and stipulations provided by DWS.  

The Freshwater Ecological Assessment concluded that with strict adherence to site-specific control 

measures, as detailed below, the impacts associated with the proposed development activities and 

be effectively reduced and managed.  

The Freshwater Ecological Assessment concluded that current preferred layout is considered 

acceptable from a freshwater ecosystem management perspective, provided that site specific 

mitigation measures, as detailed below are implemented. Furthermore, there must be clear evidence 

of a viable offset and compensation plan that ensures that there is no net loss of biodiversity (refer 

to Section 8 of this report). This compensation, offsetting and rehabilitation commitments as 

determined by the offset and rehabilitation plan (FEN, Draft Wetland Offset Study and 

Implementation Plan) would need to be legally binding on the applicant. 

11.1.1. Freshwater Impact Assessment 

Three key impacts were identified and assessed as detailed below. The results of the assessment 

are summarized in Table 20 and mitigation measures are included in the RAM, Table 21. 

• Impact 1: Modification of the seep wetland 1 and CVB wetland 2 and 3’s hydrological 
functioning and water quality 
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Site clearing activities and related earthworks associated with the proposed CWA 

development may result in habitat loss, alteration of hydrological and geomorphological 

processes and water quality impacts of the wetlands through sedimentation and pollution and 

the loss of wetland vegetation. The increased impermeable surfaces due to the presence of 

hardened surfaces as a result of the proposed CWA development which will release 

stormwater into the seep wetland 1 and CVB wetlands 2 and 3 via stormwater attenuation 

ponds and surface runoff, may result in an increased catchment yield and altered flow regime, 

leading to changed hydrological zonation. Similarly, the construction of the maintenance road 

and fences which will traverse the above-mentioned wetlands may also lead to changed 

hydrological zonation due to the fragmentation of the wetlands. Table 17 below summarises 

the activities and potential impacts during the construction and operational phases. 

Table 17: Construction and Operational Phase activities leading to impact on hydrology and 
water quality (FEN, Detailed EIA Phase Freshwater Ecological Assessment, February 2025) 

Construction phase  Operational Phase 

Site preparation prior to construction activities, 

involving vehicular movement (transportation of 

construction materials) and associated disturbances 

to soil.  

Operation of stormwater attenuation ponds and 

discharge of attenuated stormwater from the 

proposed CWA development into the seep wetland 

1 and CVB wetland 3 via stormwater attenuation 

ponds within the study area.  

Removal of topsoil and vegetation and creation of 

topsoil stockpiles, and increased likelihood of dust 

generation due to exposed soil.  

Operation of the runway and service infrastructure 

potentially releasing hydrocarbons from the internal 

road network and runway entering the wetlands 

through stormwater run-off.  

Movement of construction equipment and personnel 

within the seep wetland 1 and potentially CVB wetland 

3.  

Operation of the maintenance road and fences 

through the seep wetland 1 and CVB wetlands 2 and 

3.  

Earthworks involving removal of topsoil and creation 

of soil stockpiles for the construction of activities 

related to the runway and related infrastructure and 

service infrastructure within 32m of the delineated 

extent of the wetlands.  

Potential indiscriminate movement of vehicles within 

the wetlands for inspections/ maintenance. 

Groundbreaking including excavation and stockpiling 

of soil for the construction of stormwater infrastructure 

within 32m of the seep wetland 1 and potentially CVB 

wetland 3.  

 

Groundbreaking: installation of service infrastructure 
within the 32m NEMA ZoR of the seep wetland 1 and 
potentially CVB wetland 2 and 3.  

 

Potential mixing and casting of concrete/ asphalt for 

runway within the 32m NEMA ZoR of the seep 

wetland 1.  

 

Construction of maintenance road and fences through 

the wetlands.  

 

 

• Impact 2: Changes to the geomorphological processes (sediment balance, erosion 

and sedimentation) 
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The activities associated with the proposed CWA development may result in the disturbance 

of geomorphological processes of the seep wetland 1 and CVB wetlands 2 and 3 through the 

removal of vegetation and topsoil during the construction phase, and earth works for the 

construction of service infrastructure and runway, resulting in altered runoff patterns and 

increased erosion and sedimentation of freshwater habitat. This in turn has the potential to 

impact on wetland habitat, zonation and species composition as well as goods and services 

provision. Table 18 below summarises the activities and potential impacts during the 

construction and operational phases. 

Table 18: Construction and operational phase activities leading to changes to the 
geomorphological processes and sedimentation (FEN, Detailed EIA Phase Freshwater 
Ecological Assessment, February 2025) 

Construction phase  Operational phase 

Site preparation prior to construction activities, 
involving vehicular movement (transportation of 
construction materials) and associated disturbances 
to soil.  

Operation of the stormwater attenuation ponds 
responsible for the alteration of the sediment load 
as a result of water and sediment release into the 
wetlands via stormwater releases. Hardened 
surfaces and diffuse stormwater runoff may also 
affect sediment balance in the landscape.  

Removal of vegetation within the development 
footprint and seep wetland 1 resulting in increased 
sediment loads into the seep and CVB wetlands and 
potential for headcut erosion and smothering of 
wetland habitat.  

Potential indiscriminate movement of vehicles 
within the wetlands for inspections/ maintenance.  

Earth works involving excavation and creation of soil 
stockpiles for the construction service infrastructure, 
stormwater attenuation ponds, runway and 
maintenance road and fences within the 32 m NEMA 
ZoR of the seep wetland 1 and CVB wetlands 2 and 
3.  

 

 

• Impact 3: Wetland habitat loss, altered wetland habitat and impacts to biota 

Disturbances of soil and removal of vegetation during site preparation, and the construction 

phase of the proposed CWA development may result in increased AIP proliferation, and in 

turn to altered wetland habitat. The construction of the runway and related infrastructure 

including the stormwater attenuation ponds may result in the loss of 6.74ha of wetland habitat 

of seep wetland 1. Similarly, the construction of the maintenance road and fences which will 

traverse the seep and CVB wetlands may result in the fragmentation of wetland habitat. 

Asphalt, concrete and cement-related mortars can be toxic to aquatic / wetland life, thus 

asphalt and concrete works and runoff from the construction site (if unmitigated) may lead to 

a reduced ability of the freshwater features to support biodiversity. Table 19 below 

summarises the activities and potential impacts during the construction and operational 

phases. 
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Table 19: Construction and operational phase activities leading to wetland loss, changes in 
wetland habitat and impacts to biota (FEN, Detailed EIA Phase Freshwater Ecological 
Assessment, February 2025). 

Construction Phase  Operational Phase 

Site preparation prior to construction activities, 

involving vehicular movement (transportation of 

construction materials) and associated disturbances 

to soil.  

Operation of the proposed CWA development 

including the related infrastructure, stormwater 

attenuation ponds, roads, service infrastructure and 

associated open space areas.  

Removal of topsoil and creation of topsoil stockpiles.  

Anthropogenic disturbance including noise and 

physical degradation of wetland habitat reducing 

available feeding, drinking, breeding and migratory 

habitat to biota associated with the CVB wetlands 2 

and 3.  

Earthworks involving excavation and creation of soil 

stockpiles for the construction of the runway, service 

infrastructure, stormwater attenuation ponds, 

maintenance road and fences within the 32m NEMA 

ZoR of the seep wetland 1 and potentially CVB 

wetland 3.  

Potential hydrocarbons from the hangars, 

workshops, internal road network and runway 

entering the wetlands through stormwater run-off.  

Potential mixing and casting of asphalt and concrete 

for the runway associated with the proposed CWA 

development within the 32m NEMA ZoR of the seep 

wetland 1.  

 

Loss (6.74ha) of seep wetland 1 habitat and 

ecoservices as a result of the construction of the 

proposed CWA development.   

 

 

Table 20 summarizes the outcomes of the impact assessment. All mitigation measures outlined in 

the RAM (Table 21) have been applied to the post-mitigation scoring. It's important to note that no 

additional impacts are expected for the no-go alternative of the CWA development, and therefore, it 

has not been included in the following discussions. 

Table 20: Summary scores rated for unmitigated and mitigated phases as it relates to seep wetland 1 

and CVB wetlands 2 and 3. Please note, the mitigation measures outlined in the RAM (Table 21) have 
been applied to obtain the post mitigation scoring (FEN, Detailed EIA Phase Freshwater Ecological 
Assessment, February 2025).  
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11.1.2. DWS Risk Assessment – Proposed Development 

DWS specified RAM (as promulgated in GN 4167 of 2023 as it relates to the NWA) was applied to 

ascertain the significance of risk associated with the proposed development on the key drivers and 

receptors (hydrology, water quality, geomorphology, habitat and biota) of the wetlands associated 

with the proposed CWA development. 

The following potential ecological risks on the freshwater ecosystems were considered as part of 

this assessment:  

• Changes to the socio-cultural and service provision;  

• Impacts on the hydrology and sediment balance of the wetlands;  

• Impacts on water quality;  

• Associated indirect impacts to biota; and 

• Proliferation of alien and invasive plant (AIP) species. 

The results of the risk assessment are summarised in Table 21 below, including key control 

measures for each activity that must be implemented. 
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Table 21: Summary of the results of the DWS risk assessment applied to the freshwater ecosystems at potential risk from the proposed CWA 
development. 

 Activity Impact 
Freshwater 
Ecosystem 

Mitigation Measures Significance  
Risk 
Rating 

Construction Phase 

1 

Site access, 
clearing and 
preparation for 
civil works 
which involves: 
• Vehicular 

transport 
and access 
to the site. 

• Removal of 
vegetation 
and 
associated 
disturbance
s to soil. 

• Removal of 
topsoil and 
creation of 
topsoil 
stockpiles; 
and 

• Miscellaneo
us activities 
by 
construction 
personnel. 

• Removal of vegetation 
leading to exposure of 
soil.  

• Increased likelihood of 
dust generation due to 
exposed soil.  

• Increased runoff and 
erosion due to exposed 
soil and soil disturbance, 
leading to sedimentation 
of the freshwater 
ecosystems.  

• Soil and stormwater 
contamination from oil 
and hydrocarbons 
originating from vehicles; 
and  

• Proliferation of AIP as a 
result of disturbances. 

Seep wetland 
1 

1. Access to the site must be from existing access roads as far as 
feasible to avoid indiscriminate driving through the freshwater 
ecosystems.  

2. The 15m construction conservation buffer around the freshwater 
ecosystems must be implemented for the duration of the construction 
works where development will not occur to mitigate edge effects. The 
freshwater ecosystems and the respective conservation buffers must 
be clearly demarcated using a suitable barrier or material (e.g. Figure 
A) by an Environmental Control Officer (ECO) and marked as ‘no-go’ 
areas. Only authorised construction personnel may be permitted to 
enter these ‘no-go’ areas as part of the clearing activities, where 
required, to prevent excessive compaction of the soil within the 
freshwater ecosystems. 

 
Figure A: Example of a barrier fence used to demarcate the no-
go area around the freshwater ecosystems and the 15m 
construction conservation buffer. 

3. Contractor laydown areas, vehicle re-fuelling areas and material 
storage facilities to remain outside of the respective conservation 
buffers of the freshwater ecosystems and preferably the 32 m NEMA 
ZoR. A designated contractor laydown area must be approved by an 
independent ECO prior to use.  

4. Stockpiles must be placed outside the delineated freshwater 
ecosystems and 32m thereof. 

30 M 

 
CVB wetland 
2 and 3 
 

14,4 L 

CVB wetland 
4 

8,4 L 
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 Activity Impact 
Freshwater 
Ecosystem 

Mitigation Measures Significance  
Risk 
Rating 

5. Site clearing activities (including for contractor laydown areas) are to 
remain within the authorised footprint and vegetation clearing is to be 
limited to what is absolutely essential within  
that active footprint. 

6. Avoid unnecessary trampling of vegetation irrespective of the 
vegetation being associated with the freshwater ecosystems or the 
surrounding terrestrial area.  

7. Retain as much indigenous vegetation as possible (wetland and 
terrestrial).  

8. Dust suppression measures must be implemented throughout 
construction to prevent excessive dust which may smother freshwater 
vegetation. 

9. No indiscriminate movement of vehicles through the freshwater 
ecosystems may be permitted. All vehicles must remain outside the 
conservation buffers, unless required as part of a specific construction 
activity for a short period of time. This should also be limited to the 
drier summer season, where possible. 

10. Control alien vegetation, specifically invasive and pioneer species 
which may find a niche to encroach disturbed areas. Ensure AIP 
species are managed post construction until suitable basal cover is 
achieved. 

11. Once all vegetation clearing is completed all vegetation and any 
removed excess material must be disposed of at a licensed refuse 
facility and may not be mulched or burned on site; and 

12. In all events all machinery and vehicles used during construction must 
be maintained to prevent oil leaks. If breakdowns occur these must 
be towed offsite site to the designated areas/workshops. The 
proposed will ensure that incidental oil spills and leakage are 
minimised onsite and thus limit any opportunities of water 
contamination and water quality deterioration. 
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 Activity Impact 
Freshwater 
Ecosystem 

Mitigation Measures Significance  
Risk 
Rating 

2 

Ground-
breaking, 
excavation of 
foundations and 
other 
construction 
related 
earthworks 
upgradient of / 
within the 
catchment of 
the freshwater 
ecosystems, 
and particularly 
within seep 
wetland 1. 

• Disturbances of soil 
leading to increased AIP 
proliferation, and in turn 
to altered freshwater 
ecosystem habitat. 

• Altered runoff patterns 
within the landscape, 
leading to increased 
erosion and 
sedimentation of 
freshwater ecosystem 
habitat. 

• Potential for deteriorated 
water quality, including 
increased likelihood of 
dust generation, turbidity 
and sedimentation within 
the freshwater 
ecosystems. 
 

In the case of Seep wetland 1: 
• Loss of habitat for 

wetland biota. 
• Loss of ecoservice 

provision associated with 
the wetland portion that 
will be transformed.  

• Alteration of hydrological 
processes of the 
downstream (eastern) 
portion of the seep 
wetland. 

• Increased habitat 
fragmentation and 
reduction in ecological 
connectivity. 

 
 
 
 
Seep wetland 
1 
 
 
 
 
 
 
 

1. All construction personnel, vehicles and construction work must be 
confined to the boundaries of the development footprint and no edge 
effects must occur. This is of particular importance at seep wetland 
1. 

2. During the excavation and trenching activities, any soil/sediment or 
silt removed from the freshwater ecosystems may be temporarily 
stockpiled outside the freshwater ecosystems if construction 
activities are confined to the dry summer months. 

3. Excavated materials may not be contaminated (with hydrocarbons, 
fuel, etc.). It must be ensured that the minimum surface area is taken 
up, and the stockpiles may not exceed 2m in height. 

4. Mixture of the lower and upper layers of the excavated soil should 
be kept to a minimum, so as for later usage as backfill material. 

5. All exposed soils must be protected for the duration of the 
construction phase with a suitable geotextile (e.g. Geojute or hessian 
sheeting) to prevent erosion and sedimentation. 

6. Any AIPs within the study area (including the linear infrastructure 
footprints) must ideally be removed prior to soil stripping to reduce 
seed loads within the topsoil (which will be used to revegetate post 
construction). This will assist in reducing the long-term AIP 
management requirements.  

7. Dust suppression techniques must be implemented throughout the 
construction phase to ensure dust does not impact the CVB or seep 
wetlands, which could affect turbidity of the water and impact on 
wetland vegetation. 

8. With the exception of the infrastructure as described in this report 
(the potable water infrastructure along the eastern boundary of the 
runway), no pipelines may traverse any of the freshwater 
ecosystems. Should additional freshwater ecosystem crossings be 
considered, the DWS Risk Assessment must be updated to account 
for these activities. Water pipelines to be trenched in the freshwater 
ecosystems must be installed during the drier summer months to 
prevent water quality impacts to the freshwater ecosystems. 

9. Unused excavated soil/sediment must be utilised as part of the open 
space areas (if applicable) or be removed from site to a registered 
landfill. 

32 M 

 
 
 
CVB wetland 
2 and 3 
 
 
 
 

14,4 L 

CVB wetland 
4 

5,6 L 
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 Activity Impact 
Freshwater 
Ecosystem 

Mitigation Measures Significance  
Risk 
Rating 

3 

Earthworks 
involved in the 
construction of 
the 
maintenance 
road along the 
eastern 
boundary of the 
study area, 2 
perimeter 
fences and 
linear 
infrastructure 
associated with 
the proposed 
CWA 
development. 

• Earthworks could be 
potential sources of 
sediment, which may be 
transported as runoff into 
the freshwater 
ecosystems. 

• Disturbances of soil 
leading to potential 
indirect impacts to the 
freshwater ecosystems 
and increased sediment 
runoff from the 
construction site to the 
freshwater ecosystems, 
in turn potentially leading 
to altered freshwater 
ecosystem habitat. 

• Loss of freshwater habitat 
(in the case of seep 
wetland 1). 

• Altered runoff patterns, 
leading to increased 
erosion and 
sedimentation of the 
receiving environment.  

• Proliferation of AIPs as a 
result of disturbances; 
and  

• Possible contamination of 
soil and surface water as 
a result of concrete works 
and runoff from the 
construction site, leading 
to a reduced ability to 
support biodiversity;  

• Fragmentation of the 
freshwater ecosystems 
as a result of the 

 
 
 
 
Seep wetland 
1 
 
 

10. The soil surrounding the linear infrastructure, particularly within 15m 
of the freshwater ecosystems must be suitably loosened on 
completion of construction activities and revegetated to prevent 
erosion.  

In addition to the above, with regards to excavation and soil 
compaction activities regarding trenching for the linear infrastructure 
within the 15m construction conservation area of the freshwater 
ecosystems: 

11. Stockpiling of removed materials may only be temporary (i.e. may 
only be stockpiled during the period of construction at a particular 
site) and must be disposed of at a registered waste disposal facility. 
Soil must be stockpiled on the upgradient side of the trench to avoid 
sedimentation of the downgradient areas (Figure B); 

12. Trenches must be backfilled as soon as the infrastructure has been 
installed in any given section to reduce potential erosion of exposed 
soil. 

13. Material used as bedding material (at the bottom of the excavated 
trench) must be stockpiled outside of the freshwater ecosystems. 
Once the trench has been excavated, the bedding material must 
directly be placed within the trench rather than stockpiling it 
alongside the trench. 

14. No stormwater may be directly released into the freshwater 
environment. 

  
Figure B: Excavation for trenching with stockpiles alongside. 

15. It is considered imperative that all excavation activities be 
undertaken during the drier summer months to limit surface water 
contamination and the need for any surface water diversion during 
the construction works (diverting the flow of water through a pipe was 
not included as part of this risk assessment). 

16. Construction activities are only allowed in the development footprint. 
Refer to Activity 1 control measure 2. As far as possible, physical 
movement in the freshwater ecosystems by personnel must be 
limited; and  

16 L 

 
 
 
 
CVB wetland 
2 and 3 
 
 
 
 
 
 
 

12 L 

CVB wetland 
4 

3,2 L 
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 Activity Impact 
Freshwater 
Ecosystem 

Mitigation Measures Significance  
Risk 
Rating 

proposed linear 
infrastructure 

17. Under no circumstances must linear infrastructure be trenched within 
the CVB wetlands 2 and 3 or their conservation buffer. Design plans 
must reconsider the layout of the water pipelines to avoid these 
wetlands. 

4 

Construction 
activities related 
to the proposed 
development - 
construction of 
CWA, industrial 
buildings, water 
treatment 
facilities, 
WWTW, bio-
digester, 
stormwater 
infrastructure 
and installation 
of service 
infrastructure 
(including bulk 
water pipeline 
and 
substations) in 
the study area 
and GN 4167 
ZoR. 

• Potential conveyance of 
sediment laden 
stormwater into the 
freshwater ecosystems;  

• Disturbance to vegetation 
and habitat ecoservice 
provision;  

• Potential disturbance to 
hydrological functioning 
and activity of the 
freshwater ecosystems;  

• Disturbances of soils 
potentially leading to 
increased alien 
vegetation proliferation, 
and in turn to altered 
habitat; 

• Altered runoff patterns, 
leading to increased 
erosion and 
sedimentation of the 
freshwater ecosystems;  

• Compaction of soil and 
loss of habitat as a result 
of ongoing disturbance 
from vehicles and 
equipment. 

Seep wetland 
1 

1. Refer to control measure 1 Activity 2 and 3. A 5m RoW for linear 
developments is considered as part of the RAM. This is of particular 
relevance to the installation of the water pipeline, fences and 
maintenance road along the eastern boundary of the study area. 

2. Refer to control measures of Activities 2 and 3 related to stockpiling 
and trenching. 

Control measures specific to asphalt / concrete works: 
3. Asphalt, concrete and cement-related mortars can be toxic to aquatic 

life. Proper handling and disposal should minimise or eliminate 
discharges into the wetlands. High alkalinity associated with cement 
can dramatically affect and contaminate both soil and ground water. 
The following measures must be adhered to: 
3.1. Fresh asphalt, concrete and cement mortar must not be mixed 

near the wetlands’ habitat. Mixing of cement may be done within 
the construction camp, on an impervious surface only, and must 
be within a lined, bound or bunded portable mixer. Consideration 
must be given to the use of ready mix concrete. 

3.2. No mixed concrete maybe deposited directly onto the ground 
within the wetlands or associated wetland habitat, outside of the 
designated area (i.e. fence traversing the seep wetland 1 and 
CVB wetlands 2 and 3). Any areas that require manual 
application of cement require that mixed cement be placed on a 
batter board or other suitable platform/mixing tray until it is 
deposited. 

3.3. A washout area must be designated outside of the wetlands, and 
wash water must be treated on-site or discharged to a suitable 
sanitation system. 

3.4. At no point may batter boards/mixing trays or cement trucks be 
rinsed off on site and run-off water be allowed into the freshwater 
ecosystems. 

32 M 

CVB wetland 
2 and 3 

12,8 L 

CVB wetland 
4 

8,4 L 

5 

Construction of 
one of the 
fences, the 
maintenance 
road along the 
eastern 
perimeter of the 

Seep wetland 
1 

7,2 L  
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 Activity Impact 
Freshwater 
Ecosystem 

Mitigation Measures Significance  
Risk 
Rating 

study area and 
over the CVB 
wetlands and 
adjacent to the 
seep wetland 1 
and the water 
irrigation 
pipeline through 
seep wetland 1 
and adjacent to 
CVB wetlands 2 
and 3 

CVB wetland 
2 and 3 

3.5. Cement bags (if any) must be disposed of in the demarcated 
hazardous waste receptacles and the used bags must be 
disposed of through the hazardous substance waste stream; and  

3.6. Spilled or excess concrete must be disposed of at a suitable 
landfill site. Chain of custody documentation must be provided. 

Control measures specific to the construction of stormwater infrastructure: 
4. All attenuation facilities must be constructed through excavation of the 

in-situ material, sloped to a ratio not steeper than 3:1 and lined with 
rocks and cobbles to assist with energy dissipation and prevent 
sedimentation and erosion as well as improve the aesthetic appeal of 
the attenuation ponds (Figure C). 

5. Attenuation ponds must be vegetated with indigenous obligate and 
facultative species suitable for seasonal saturation. Given the nature 
of the development, vegetating the dry attenuation ponds may not be 
possible This will assist with energy dissipation and prevent 
sedimentation and erosion as well as improve habitat provision. 

 
Figure C: Examples of swales utilised for conveyance of 
stormwater. 

6. Cobbles must be placed on all outlet structures and indigenous 
vegetation established to bind the soil of the bed, to prevent erosion 
and assist with energy dissipation. This will also promote diffuse flow 
and decrease the velocity of water released downgradient towards 
seep wetland 1 and CVB wetland 3. The Stormwater Management 
Plan compiled by Zutari is to be updated to include input from a 
Landscape and Open Space Planning consultant and freshwater 
ecologist to determine the system characteristics required to prevent 
excessive erosion of the downgradient seep and CVB wetland whilst 
also limiting the creation of habitat for birds which provide a safety risk 
for aircraft. The design and operation must prevent erosion and/or 
gully formation as this will have an impact on the water dispersal into 
and across the seep wetland 1 and CVB wetland, which could 

7,2 L 
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 Activity Impact 
Freshwater 
Ecosystem 

Mitigation Measures Significance  
Risk 
Rating 

potentially reduce the extent and functionality of the wetland systems 
in the long-term; 

7. Refer to control measure 9 of Activity 1. 
8. All materials used to construct the attenuation ponds must not 

generate toxic leachates or lead to significant changes in pH or 
dissolved salt concentrations. 

9. No plastic lining may be used as part of the attenuation pond 
construction as this has various ecological impacts. 

10. It is recommended that the attenuation ponds be vegetated with 
indigenous wetland and / or riparian vegetation (with input from a 
suitably qualified avifaunal specialist) to assist with water polishing, 
trapping nutrients and hydrocarbons from the proposed CWA 
development before this is released into the surrounding environment. 

11. With regards to concrete works for the outlet structures (including 
concrete aprons, reno mattresses, gabions, headwalls, etc., as 
applicable), see control measures related to concrete works of Activity 
4 and 5 above. These must ideally be constructed during the drier 
summer months to reduce the impact on water quality of the seep 
wetland 1. 

12. Refer to control measures of Activity 2 and 3 regarding soil stockpiles. 
13. Litter traps must be installed at all the outlet structures to prevent any 

litter from entering the freshwater ecosystems. 
14. Sediment trapping devices must be utilised downgradient of where 

works are to be undertaken within seep wetland 1 and upgradient of 
the CVB wetland 3. 

15. All soil compacted within the wetlands as a result of construction 
equipment must be loosened prior to revegetation with suitable 
indigenous species. 

16. Suitable dust management practices must be implemented for the 
duration of construction. 

17. It is highly recommended that construction work for the linear 
infrastructure is undertaken in the drier, summer period to avoid 
excess sediment entering the receiving freshwater ecosystems. 

18. Refer to control measure 1 of Activity 1 regarding movement in the 
freshwater ecosystems. Careful planning of all construction 
equipment must be undertaken beforehand to ensure that the 
minimum impact on the freshwater ecosystems occur.  

19. Any fences that are to traverse the CVB wetlands 2 and 3 must be 
installed in such a way that hydropedological processes are not 
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 Activity Impact 
Freshwater 
Ecosystem 

Mitigation Measures Significance  
Risk 
Rating 

impeded within these systems. It is recommended that the erection of 
fence posts within the CVB wetlands 2 and 3 are avoided; and 

20. For the construction of the maintenance road along the eastern 
boundary of the study area, it is recommended that culverts be 
installed to allow the passage of water from the upgradient portions of 
the CVB wetlands 2 and 3 to the downgradient portions. Any disturbed 
areas within these wetlands must be rehabilitated on completion of 
construction of the road. The maintenance road should ideally avoid 
seep wetland 1 and circumvent it to avoid further fragmentation of the 
wetland. Should this not be possible, the road must be designed in 
such a manner as to allow hydraulic and hydropedological process 
connectivity in the landscape while also allowing fauna to traverse the 
roadway.  

21. It is also highly recommended that cobbles be placed downgradient 
of the road to trap sediment and reduce flow velocity of surface water 
entering the wetlands. 

Operational Phase 

6 

Operation of the  
CWA  
development,  
roads, and 
internal  
service 
infrastructure 
(excluding the 
stormwater 
attenuation 
ponds, but 
including bulk 
water pipeline, 
sewer and 
water treatment 
plants, bio-
digester and 
fuel stations).  

• Increased risk of pollution 
of surface water resulting  
from seepage/runoff from 
impermeable surfaces 
such as the runway, 
access road, passenger 
parking, terminal 
buildings, fuel stations, 
etc., potentially affecting 
the downgradient  
freshwater ecosystems,  
leading to impaired water 
quality and salination of 
soils.  

• Increased risk of 
sediment transport in 
surface runoff from 
impermeable surfaces 
into the freshwater 
ecosystems leading to 
altered water quality, 

Seep wetland 
1 

1. Implement a monitoring programme to detect and prevent the 
pollution of soils, surface water and groundwater.  

2. Monitor wetlands that will be impacted by the proposed CWA 
development to ensure that the PES drivers and receptors are 
maintained, and where possible improved, in accordance with the 
REC and RMO. An offset plan is being compiled by FEN Consulting 
which will outline an appropriate monitoring approach. 

3. A Service Infrastructure Management Plan should be compiled which 
details the frequency in which service infrastructure, particularly the 
sewer and water treatment plants and sewer conveyance 
infrastructure must be serviced. For example, it is recommended that 
the integrity of the sewer infrastructure and treatment plants be tested 
at least once every five years or more often should there be any sign 
of a leak;  

4. An emergency plan must be compiled to ensure a quick response and 
attendance to the matter in case of a leakage or bursting of a pipeline 
or overtopping of sewage at the treatment plant. 

5. Jet fuel and other potential hazardous chemicals must be stored in a 
manner that reduces the potential for spills; and  

6. 6. An emergency spill protocol must be compiled and is to be 
maintained for the CWA, especially for potential spills on the runways, 

24 L 

CVB wetland 
2 and 3 

13,2 L 
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 Activity Impact 
Freshwater 
Ecosystem 

Mitigation Measures Significance  
Risk 
Rating 

smothering of biota and 
altered vegetation 
community composition; 
and 

• Increased risk of erosion, 
leading to further altered 
topography/geomorpholo
gy, in turn resulting in 
altered runoff patterns 
and formation of 
preferential flow paths. 

CVB wetland 
4 

aprons, roads, etc. to prevent the pollutants from being transported 
via stormwater infrastructure into the downgradient wetlands 

8,8 L 

7  

Operation of the 
stormwater 
infrastructure 
within the study 
area 

• Potential pollutants and 
toxicants entering into the 
seep wetland 1 and CVB 
wetland 3;  

• Potential changes to the 
water retention pattern, 
timing and flows within 
downgradient wetlands, 
especially the seep 
wetland 1 and CVB 
wetland 3;  

• Potential erosion and 
sedimentation within the 
seep wetland 1 and CVB 
wetland 3 as a result of 
the increased stormwater 
discharge causing 
increased scour and 
velocity. 

Seep wetland 
1 

1. Regular inspection of the stormwater outlet structures must be 
undertaken (specifically after large storm events) to monitor the 
occurrence of erosion. If erosion has occurred, it must immediately be 
rehabilitated through stabilisation of the embankments and 
revegetation, where applicable. 

2. All pipelines and attenuation ponds must be regularly cleaned, and all 
outlet structures (if any) checked to ensure there is no 
debris/blockages. 

3. The likelihood of erosion at the discharge points can be reduced 
provided that a higher surface roughness is implemented in the area 
from the discharge points down to the delineated freshwater 
ecosystems, allowing for water to enter the seep wetland 1 and the 
surrounding environment at a lower velocity. This can be achieved 
through the placement of cobbles and ensuring that the area 
surrounding each discharge point is suitably vegetated. 

4. No development within the 15m and 16m operational phase 
conservation buffer of the CVB wetlands 2 and 3 and seep wetland 1, 
respectively, may be undertaken; and 

5. The proposed stormwater infrastructure must be incorporated into a 
suitable and site-specific Stormwater Management Plan (e.g. (Zutari, 
Concept Stormwater Management Plan, August 2024) and the 
stormwater infrastructure are to be maintained as per the 
requirements of the Concept Stormwater Management Plan (Zutari, 
Concept Stormwater Management Plan, August 2024). 

19,2 L 

CVB wetland 
2  

7,2 Low 

CVB wetland 
3 

24 L 
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 Activity Impact 
Freshwater 
Ecosystem 

Mitigation Measures Significance  
Risk 
Rating 

8 

Operation and  
maintenance of 
the 
maintenance 
road and 
fences. 

• Potential eutrophication 
of water as a result of 
enriched water draining 
into the freshwater 
ecosystems. 

• Potential fragmentation of 
the freshwater 
ecosystems caused by 
the property fences. 

• Proliferation of AIP 
species within the 
freshwater ecosystems. 

• Potential loss of 
indigenous vegetation as 
a result of maintenance 
works.  

• Disturbance to and 
compaction of soil 
resulting in erosion. 

Seep wetland 
1 1. It must be ensured that regular maintenance takes place to prevent 

failure of any infrastructure associated with the proposed CWA 
development. 

2. Only existing roadways should be utilised during maintenance and 
repairs to avoid indiscriminate movement of vehicles within the 
wetlands. 

3. Should repair of the sewer infrastructure be required to address a 
leak, control measures relating to trenching and stockpiling must be 
implemented depending upon the location of the leak. 
 

With regards to maintenance activities  
4. Refer to control measure 6, and 10 to 12 of Activity 2 and 3, and 

control measure 3 of Activity 4 and 5; and 
5. Refer to control measures Activity 2 and 3 regarding trenching and 

stockpiling; and 
6. No vehicles are permitted to enter the freshwater ecosystems. Any 

maintenance works must be undertaken by foot, or the relevant 
authorisations obtained beforehand 

6,4 L 

CVB wetland 
2 and 3 

6,4 L 

9 

Monitoring and 
maintenance of 
structural 
integrity  
of the service 
infrastructure 
and stormwater 
and linear  
infrastructure 
associated with 
the proposed 
CWA  
development 

Seep wetland 
1 

4,8 L 

CVB wetland 
2 and 3 

4,8 L 

CVB wetland 
4 

2 L 
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The activities and the associated risks posed by the proposed activities are all highly site-specific, 

not of a significant extent relative to the area of the freshwater ecosystems assessed and therefore 

have a limited spatial extent (within the investigation area). With the implementation of the above-

mentioned control measures, the proposed CWA development poses a Low-risk significance to the 

CVB wetlands 2 and 3 and are thus considered acceptable. The construction and operation of the 

CWA however poses a Moderate risk significance to the seep wetland 1 due to the anticipated 

6.74ha wetland habitat loss. Key control measures that must be implemented include:  

➢ Construction work, particularly of works within the 15m construction conservation buffer of 

the wetlands, must as far as possible be restricted to the dry, summer season. CVB wetlands 

2 and 3 and the remainder of seep wetland 1 where development will not occur, and the 

wetlands’ 15m construction phase conservation buffers must be marked as a no-go area 

during the construction phase of the proposed development;  

➢ Sediment trapping devices must be utilised downgradient of where works are to be 

undertaken within seep wetland 1 and upgradient of CVB wetland 3;  

➢ Under no circumstances must linear infrastructure be trenched within the CVB wetlands 2 

and 3 or their conservation buffer;  

➢ Any fences that are to traverse the CVB wetlands 2 and 3 must be installed in such a way 

that hydropedological processes are not impeded within these systems. It is recommended 

that the erection of fence posts within the CVB wetlands 2 and 3 are avoided;  

➢ Stormwater attenuation ponds must be designed and landscaped in accordance with the 

Concept Stormwater Management Plan (Zutari, Concept Stormwater Management Plan, 

August 2024) with input from a Landscape and Open Space Planning consultant and 

freshwater ecologist and all stormwater infrastructure are to be incorporated into the final 

Stormwater Management Plan. The stormwater infrastructure is to be maintained in 

accordance with the management plan as described in the Concept Stormwater 

Management Plan (Zutari, Concept Stormwater Management Plan, August 2024).   

➢ For the construction of the maintenance road along the eastern boundary of the study area, 

culverts must be installed to allow the passage of water from the upgradient portions of the 

CVB wetlands 2 and 3 to the downgradient portions. Any disturbed areas within these 

wetlands must be rehabilitated on completion of construction of the road. Cobbles are to be 

placed downgradient of the maintenance road to trap sediment and reduce flow velocity of 

surface water entering the wetlands. The maintenance road should ideally avoid seep 

wetland 1 and circumvent it to avoid further fragmentation of the wetland. Should this not be 

possible, the road must be designed in such a manner as to allow hydraulic and 

hydropedological process connectivity in the landscape while also allowing fauna to traverse 

the roadway;  
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➢ Disturbed areas, particularly associated with the CVB wetlands 2 and 3 with regards to the 

maintenance road and fences that will traverse these wetlands must be rehabilitated once 

construction activities have ceased;  

➢ Control measures related to trenching and stockpiling activities must be strictly implemented;  

➢ A monitoring programme must be implemented to detect and prevent the pollution of soils, 

surface water and groundwater;  

➢ Wetlands that will potentially be impacted by the proposed CWA development must be 

monitored to ensure that the PES drivers and receptors are maintained, and where possible 

improved, in accordance with the REC and RMO. An offset plan is being compiled by FEN 

Consulting which will outline an appropriate monitoring approach (FEN, Draft Wetland Offset 

Study, January 2025); 

➢ Jet fuel and other potential hazardous chemicals must be stored in a manner that reduces 

the potential for spills;  

➢ An emergency spill protocol must be compiled and is to be maintained for the CWA, 

especially for potential spills on the runways, aprons, roads, etc. to prevent the pollutants 

from being transported via stormwater infrastructure into the downgradient wetlands;  

➢ A Service Infrastructure Management Plan is to be compiled which details the frequency in 

which service infrastructure, particularly the sewer and water treatment plants, bio-digester 

and sewer conveyance infrastructure must be serviced. This will assist in the prevention of 

leakages and bursting of the sewer infrastructure; and 

➢ An emergency plan must be compiled to ensure a quick response and attendance to the 

matter in case of a leakage or bursting of a pipeline or overtopping of sewage at the treatment 

plant. 

It should be noted that although the impact on the wetland hydrology of seep wetland 1 and CVB 

wetland 3 is considered negative, the release of treated stormwater into these wetlands can 

contribute to the recharge of the systems, resulting in a net positive impact if the recommended 

control measures outlined in Table 21 and the management measures outlined in the Concept 

Stormwater Management Plan (Zutari, Concept Stormwater Management Plan, August 2024, also 

refer to Section 7 of this report) are implemented (FEN, Detailed EIA Phase Freshwater Ecological 

Assessment, February 2025).  

With strict enforcement of the site-specific control measures, the significance of impacts arising from 

the construction and operational phase of the proposed CWA development can be effectively 

reduced and managed (FEN, Detailed EIA Phase Freshwater Ecological Assessment, February 

2025). Additional “good practice” control measures applicable to a project of this nature are provided 

in Appendix G of the FEN EIA Phase Freshwater Ecological Assessment (February 2025). 
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11.1.3. Cumulative Freshwater Impacts 

Freshwater ecosystems within the Cape Town region and the broader Western Cape region are 

under continued and increasing threat due to a variety of factors primarily related to changes in land 

use which, in the long term, may prove to be unsustainable. The predominant land use and economic 

activity in the wider area is commercial agriculture. This has resulted in degradation of freshwater 

features due to land transformation and resultant disturbance to surrounding freshwater features 

through proliferation of AIPs, as well as physical transformation of freshwater ecosystems, primarily 

in the form of impoundments and other artificial structures (such as stormwater drains) that have 

been developed along most of the drainage lines in the area. Increasing urbanisation and continued 

urban sprawl, including within the greater area in which the CWA development is proposed to be 

located, are further contributing to the cumulative impacts to freshwater ecosystems in the area 

(FEN, Detailed EIA Phase Freshwater Ecological Assessment, February 2025). 

The stormwater impoundments exert various types of impacts, including freshwater habitat 

transformation, hydrological impacts, as well as hydromorphological impacts. Other factors such as 

existing linear infrastructure (roads and railways), urban expansion as well as climate change also 

exert impacts on the freshwater ecosystems in the wider area. The development of the CWA will 

impact freshwater ecosystems located on the development site (i.e. resulting in the loss of 6.74ha of 

wetland habitat of seep wetland 1), and potentially those located downgradient of, and adjacent to 

the study area, thereby potentially resulting in a cumulative impact on the freshwater ecosystems 

and associated biodiversity it supports. The operation of the CWA and stormwater related impacts 

associated with the proposed development will cumulatively add to the existing water quality and 

sediment issues currently experienced by the freshwater ecosystems. The implementation of control 

measures to avoid impacts where possible will either reduce the scale and intensity of such a 

cumulative impact, or under a best-case scenario will negate the creation of a cumulative impact 

(FEN, Detailed EIA Phase Freshwater Ecological Assessment, February 2025). A freshwater offset 

is being investigated for the 6.74ha loss of freshwater habitat associated with the seep wetland 1, 

as per consultation between the proponent and the DWS, and guidance and stipulations provided 

by the DWS in this regard (Refer to Section 8 of this report). The offset investigation will assist in the 

positive cumulative impacts on the freshwater ecosystems within the broader region of the proposed 

CWA development. 

The loss of an area of wetland in the study area, if not offset, will contribute to the cumulative loss of 

wetland habitat within a local catchment context. Although not regionally significant and limited in 

extent in a regional context, any loss of wetland habitat is significant and accordingly the loss of 

wetland habitat of the western portion of the seep wetland 1 in the study area needs to be offset 

according to the relevant hectare equivalents to ensure that no nett loss of wetland habitat and 

functionality occurs (FEN, Detailed EIA Phase Freshwater Ecological Assessment, February 2025). 

For the remainder of the seep wetland 1 and the CVB wetlands 2 and 3 within the investigation area, 
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the impacts associated with the proposed CWA development are unlikely to contribute significantly 

to the cumulative effect on the loss of wetland habitat within the local catchment or the region 

provided that cognisant, well-planned design is implemented. The PES and ecoservice provision of 

the freshwater ecosystems has to be maintained or improved were feasibly possible, as per the REC 

and RMO.  

While the development of an airport may bring economic benefits, the significance of climate change 

impacts on wetland ecology should not be overlooked, as these ecosystems provide ecological 

services such as flood regulation, water purification, and biodiversity support, which are important 

for maintaining overall environmental health and resilience (FEN, Detailed EIA Phase Freshwater 

Ecological Assessment, February 2025). Climate change is anticipated to have several impacts on 

wetland ecology in the Western Cape, South Africa, including in the local region of the proposed 

CWA development. These impacts may include: 

➢ Changes in precipitation patterns: Climate change could alter precipitation patterns, leading 

to changes in water availability in wetlands. Some areas may experience increased rainfall, 

leading to flooding and changes in hydrology, while others may face drought conditions, 

resulting in reduced water levels; 

➢ Temperature increases: Rising temperatures could affect wetland ecosystems by altering the 

physiology and behaviour of species that inhabit them. Increased temperatures can also lead 

to changes in water temperature, affecting aquatic species' breeding, migration patterns, and 

overall health; 

➢ Extreme weather events: Climate change is expected to increase the frequency and intensity 

of extreme weather events such as storms, hurricanes, and heatwaves. These events can 

cause physical damage to wetland habitats, disrupt ecosystem functions, and lead to loss of 

biodiversity; and  

➢ Changes in vegetation composition: Altered environmental conditions may result in shifts in 

vegetation composition within wetlands. Some species may thrive under new conditions, 

while others may struggle to adapt or face local extinction. 

While the above potential impact associated with climate change are acknowledged, it is considered 

unlikely that the proposed CWA development will contribute significantly to impacts of climate 

change on the ecology of the freshwater ecosystems identified to be associated with the CWA 

development. Therefore, an impact assessment of cumulative effects is not included in the 

Freshwater Ecological Impact Assessment report (FEN, Detailed EIA Phase Freshwater Ecological 

Assessment, February 2025). Nevertheless, control measures that could be implemented to address 

these climate change impacts include: 

➢ Wetland restoration and conservation: Protecting and restoring wetland habitats can help 

mitigate the effects of climate change by preserving ecosystem services, enhancing 

biodiversity, and providing natural buffers against extreme weather events; and 
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➢ Water management: Implementing sustainable water management practices can help 

maintain water levels in wetlands, particularly during periods of drought. This may include 

water conservation measures, watershed management, and the restoration of natural 

hydrological processes to as close as possible mimic the natural pattern, flow and timing of 

water in the landscape, where possible. 

Incorporating wetlands and biodiversity resource management considerations into development 

planning can bolster climate change resilience by fostering natural buffers and enhancing ecosystem 

services. By implementing these mitigation measures, stakeholders can work to minimize the 

adverse effects of climate change on wetland ecology and promote the long-term sustainability of 

these ecosystems. 

11.1.4. Monitoring Requirements: Potential Freshwater Ecological Impacts 

The FEN Detailed EIA Phase Freshwater Ecological Assessment (February 2025) included the 

following monitoring requirements: 

➢ A monitoring programme must be implemented to detect and prevent the pollution of soils, 

surface water and groundwater; 

➢ Monitoring of the implementation and management of the Freshwater offset plan  

➢ Monitor wetlands that will potentially be impacted by the proposed CWA development to ensure 

that the PES drivers and receptors are maintained, and where possible improved, in accordance 

with the REC and RMO.  

➢ Monitoring for the establishment for AIP species must be undertaken, specifically in the PV panel 

array footprint in the south-eastern portion of the study area. 

➢ A monitoring plan for the development and the immediate zone of influence should be 

implemented to prevent erosion and incision. 

➢ Regular inspection of the stormwater outlet structures must be undertaken (specifically after large 

storm events) to monitor the occurrence of erosion. If erosion has occurred, it must immediately 

be rehabilitated through stabilisation of the embankments and revegetation, where applicable.  

 

11.2. Potential Groundwater Impacts  

GEOSS South Africa (Pty) was appointed to conduct a groundwater impact assessment as part of 

the NEMA application for the proposed CWA development. The assessment aims to determine the 

hydrogeological conditions of the site and the potential impacts that the development may have on 

the groundwater resources. For a risk to groundwater to exist there must be a source (s), pathway(s) 

and receptor(s). All three are present in the case of the proposed development of the CWA.  

Potential sources of contamination associated with the proposed development are outlined in Table 

22. Contamination originating from the various potential sources as outlined in Table 22 could 
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infiltrate the subsurface soils and groundwater due to the existence of preferential flow paths. 

Preferential flow paths include boreholes, edges of buildings and/or conduits constructed for 

stormwater management and or reticulation of services that extend deeper into the ground.  These 

contaminates may reach receptors such as the underlying aquifer and groundwater users, as well 

as on site workers through dermal contact with contaminated soils or water. 

Table 22:  Origins, locations, and operations of potential groundwater impact sources at Civil airports 
sources (GEOSS, Groundwater Impact Assessment, February 2025) 

Origin  Location  Operations  

Surface runoff  Runways, taxiways, aprons, 
roadways, maintenance areas, 
vehicle parking areas, hangars, 
workshops, and other paved 
areas  

Refuelling, handling, parking of vehicles, 
maintenance of aircraft, vehicles and other 
equipment, drained by rainwater, pavement 
cleaning 

Leaks from fuel 
storage and 
distribution  

Fuel Farm  Refuelling on fuel farms and storage of other 
chemical substances (pesticides, lubricants, 
solvents, etc.)  

Leaks from fuel 
storage and 
distribution  

AVGAS storage area  Refuelling (hydrant systems) and storage of other 
chemical substances (solvents, antioxidants, etc.) 

Leaks from fuel 
storage and 
distribution  

Retail service station (petrol 
station)  

Refuelling and storage of other chemical 
substances (lubricants and solvents) 

Leaks from bulk fuel 
storage  

Construction laydown areas, fuel 
farms, refuelling stations, fuel 
storage areas 

Storage and refuelling on and around 
construction  
laydown areas, storage of large amounts of fuel. 

Atmospheric 
deposition  

Unpaved areas  Aircraft operations (engine starting, run-ups, 
testing, ground manoeuvring, take-off, and 
landing), handling vehicles and equipment, 
heating systems, and winter operations  

Direct release  Unpaved areas, fire-fighting 
training areas, and storage 
facilities  

Weed control, fire-fighting training, storage/ 
deposition of substances in unpaved/pervious 
areas  

Accidental 
contamination 
(other origins)  

Electrical substations, green 
areas, hangars, workshops, cargo 
terminal, and storage facilities  

Leaks during operation or servicing of electrical 
substations, spills of pesticides, spills of chemical 
substances used in cleaning and maintenance of 
aircraft, handling vehicles and other equipment, 
spills from cargo  

 

In addition to the potential pollution sources noted above, pollution sources associated with 

wastewater treatment were considered. These potential contamination sources include: 

• storage of wastewater before treatment, 

• storage of brine from treated potable water,  

• storage of chemicals associated with WWTW, and 
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• irrigation of the landscape with treated wastewater. 

The final potential pollution source that was considered is the biodigester. It was initially proposed 

that the biodigester would use chicken manure as a feedstock, however, concerns arose regarding 

“digestate” from biodigester potentially leading to nutrient pollution of surface and groundwater 

bodies if not properly managed (GEOSS, Groundwater Impact Assessment, February 2025). 

Subsequently, the design of the biodigester has been altered whereby the feed stream will be 

comprised of treated effluent from the WWTW (200m3/day) and cultivated biomass/energy crop 

(15t/day). Further, organic waste from the site may be used to supplement the feed. Treated 

biosolids from the WWTW may also be used to supplement the feed stream on the condition that 

they are not tested to be hazardous. Potential for groundwater contamination exists during the 

operation of the biodigester as digestate may leak and be transported to the groundwater. Some 

elements in the digestate have the potential to contaminate groundwater however some studies 

have concluded that a relatively low potential for groundwater contamination exists for digestate 

used as fertilizer compared to inorganic fertilisers (GEOSS, Groundwater Impact Assessment, 

February 2025).  

 

11.2.3. Groundwater Impact Assessment – No-Go Option 

The No-Go option would entail the preservation of the site as is and no further development. The 

risks associated with the existing development onsite are outlined in Table 24 to Table 27. 
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Table 23: Impact table for contamination of groundwater as a result of surface run-off (GEOSS, Groundwater Impact Assessment, February 2025).  

 



 

148 

 

 

Table 24: Impact table for contamination of groundwater as a result of leaks from fuel storage and distribution GEOSS, Groundwater Impact Assessment, 
February 2025).  
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Table 25: Impact table for contamination of groundwater as a result of atmospheric deposition GEOSS, Groundwater Impact Assessment, February 2025). 
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Table 26: Impact table for contamination of groundwater as a result of Direct Release GEOSS, Groundwater Impact Assessment, February 2025). 
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Table 27: Impact table for contamination of groundwater as a result of Accidental Release GEOSS, Groundwater Impact Assessment, February 2025). 
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11.2.3. Groundwater Impact Assessment – Proposed development  

Several risks have been identified for the proposed development. During the construction and 

operational phase of the proposed development soil and groundwater contamination could result 

due to several potential contaminate sources detailed as detailed in Table 22. Each source of 

potential contamination has been qualitatively assessed and impact tables inclusive of mitigation 

measures has been presented in Table 28 to Table 41 below (GEOSS, Groundwater Impact 

Assessment, February 2025).  

It is anticipated that some subsurface structures will be required, e.g., for basement parking lots. 

Since the groundwater in the region is typically well below 30mbgl, it is anticipated that dewatering 

will not be required during construction. However, based on the information collected during the 

preliminary geotechnical assessment there are areas of local perched water tables across the site. 

Such areas may require some dewatering activities during construction. 
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Table 28: Impact table for contamination of groundwater as a result of construction of the facility (GEOSS, Groundwater Impact Assessment, February 2025) 
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Table 29:  Impact table for contamination of groundwater as a result of surface runoff (GEOSS, Groundwater Impact Assessment, February 2025). 
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Table 30:  Impact table for contamination of groundwater as a result of leaks from fuel storage and distribution (GEOSS, Groundwater Impact Assessment, 
February 2025). 
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Table 31: Impact table for contamination of groundwater as a result of atmospheric deposition (GEOSS, Groundwater Impact Assessment, February 2025). 
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Table 32:  Impact table for contamination of groundwater as a result of Direct Release (GEOSS, Groundwater Impact Assessment, February 2025).  
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Table 33:  Impact table for contamination of groundwater as a result of Accidental Release (GEOSS, Groundwater Impact Assessment, February 2025). 
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Table 34: Impact table for contamination of groundwater because of biodigester facilities for energy generation (GEOSS, Groundwater Impact Assessment, 
February 2025).  
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Table 35:  Impact table for contamination of groundwater as a result of operation of photovoltaic solar facilities (GEOSS, Groundwater Impact Assessment, 
February 2025). 
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Table 36: Impact table for depletion of the groundwater resource as a result of over-abstraction (GEOSS, Groundwater Impact Assessment, February 2025).  
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Table 37: Impact table for groundwater quality deterioration as a result of over-abstraction (GEOSS, Groundwater Impact Assessment, February 2025).  
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Table 38:  Impact table for groundwater quality deterioration as a result of wastewater storage (GEOSS, Groundwater Impact Assessment, February 2025). 
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Table 39: Impact table for groundwater quality deterioration as a result of brine storage (GEOSS, Groundwater Impact Assessment, February 2025). 
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Table 40: Impact table for groundwater quality deterioration as a result of chemical storage associated with WWTW (GEOSS, Groundwater Impact Assessment, 
February 2025).  
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Table 41: Impact table for groundwater quality deterioration as a result of result of irrigation with the treated sewage effluent (GEOSS, Groundwater Impact 
Assessment, February 2025) 
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11.2.4. Cumulative Assessment 

During the course of the hydrocensus it became apparent that the majority of water users in the area 

utilise the underlying groundwater resource for agricultural purposes. Further to this, no 

developments similar to the CWA are present within the region (GEOSS, Groundwater Impact 

Assessment, February 2025). The developments of interest that were noted include the County Fair 

chicken farm and the Fisantekraal Wastewater Treatment Works. Each individual impact was 

assessed with regards to its potential cumulative impact when considered along with the other 

developments. These are presented in Table 42. 

Table 42: Cumulative impacts in relation to other regional developments (GEOSS, Groundwater Impact 
assessment, February 2025).  

 

Overall, the site has a low to low / medium vulnerability classification which means that the 

susceptibility of the aquifer to contamination from anthropogenic activities is low to medium (GEOSS, 

Groundwater Impact Assessment, February 2025). The clay found underlying the site does provide 
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some degree of protection to the underlying fractured rock aquifer. However, it must be noted that 

the vulnerability does increase to the northeast where the Colenso Fault system is located. This area 

should be considered as a sensitive area in terms of groundwater (GEOSS, Groundwater Impact 

Assessment, February 2025).  

Given the fact that there are groundwater users and the proximity of the Colenso Fault to the CWA, 

a no-go area for high-risk activities is proposed for the northeastern section of the study area (Figure 

39) (GEOSS, Groundwater Impact Assessment, February 2025). This no-go area is in terms of 

certain high-risk activities such as the aviation fuel farm, retail service station or other activities that 

are considered high risk to groundwater. 

Groundwater monitoring is important to ensure that any potential contamination caused as a result 

of the construction and/or operation of the CWA is identified and suitable managed. It is therefore 

recommended that the development design includes a groundwater monitoring plan (GEOSS, 

Groundwater Impact Assessment, February 2025). Monitoring requirements should be revised 

annually to ensure that monitoring actions remain aligned with the activities onsite. Monitoring should 

begin prior to construction to help establish a baseline condition of the groundwater quality and 

availability onsite.  

The Groundwater Impact Assessment indicated that the development can proceed, provided that 

appropriate mitigation, protection, and monitoring measures are implemented so as to not impact on 

groundwater and associated groundwater users (Table 28 and Table 41).  

 

11.3. Potential Geohydrological Impacts  

A geohydrological assessment in support of a WULA, was undertaken by GEOSS (GEOSS, WULA 

Geohydrological Assessment, February 2025, Appendix B). To date, three production boreholes 

have been drilled on the site. During the construction and operational phase of the proposed 

development, soil and groundwater contamination could result due to several potential contaminant 

sources detailed in Table 22. Each source/origin of contamination and impacts associated with 

groundwater abstraction has been qualitatively assessed within the Groundwater Impact 

Assessment undertaken by GEOSS (GEOSS, Groundwater Impact Assessment, February 2025). 

The impacts and mitigation measures presented in Table 28 to Table 41 are also of relevance to the 

WULA Geohydrological Assessment.  

 

11.3.1. Groundwater Management Plan 

In addition to the mitigation measures outlined in Table 28 to Table 41, the geohydrological 

assessment in support of a WULA (GEOSS, WULA Geohydrological Assessment, February 2025, 
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Appendix B) includes the following recommendations for the management of onsite groundwater 

abstraction:  

Proposed Groundwater Monitoring Plan for Production Boreholes (GEOSS, WULA 
Geohydrological Assessment, February 2025, Appendix B) – Monitoring Infrastructure: 

1) An “observation pipe” needs to be installed (32mm inner diameter, class 10 as shown in 
Appendix G to the GEOSS, WULA Geohyrological Assessment, February 2025 attached to 

this report as Appendix B) from the pump depth to the surface, closed at the bottom and 

slotted for the bottom 5 – 10m, for each production borehole. This allows for a ‘window’ of 
access down the borehole which enables manual water level monitoring and can house an 

electronic water level logger.  

2) Care has been taken to equip the borehole in such a way that contaminants cannot easily 

enter the borehole, but due to the high vulnerability of the primary aquifer, it is also advised 

that due diligence is followed when storing fuel and other contaminants, such as pesticides 

on the site. Over-fertilization should also be avoided as these nutrients could leach into the 

groundwater.  

3) Continuous monitoring of groundwater levels using a pressure transducer in the borehole is 

ideal. The water level in the borehole may not drop below the critical water level as shown in 

Table 43. If the water level in the borehole drops below the critical water level, abstraction 

must be immediately reduced by 10%. Monitoring must continue and after 30 days, if the 

water level in the borehole does not recover to above the crucial water level, abstraction must 

be reduced by a further 10%. This process must continue until the water level in the borehole 

is stable. If the low levels persist for more than 60 days, abstraction must be stopped until 

the levels have been restored.  

4) Water quality monitoring which includes sampling and analysis of the groundwater at an 

accredited laboratory is important. A sampling interval of quarterly is recommended for the 

first year of monitoring, thereafter, the water quality monitoring should be reviewed and can 

potentially be reduced to bi-annual or annually as seen in Table 44. 

5) The monitoring data should be reviewed on a quarterly basis for the first 2 years and can 

then be scaled down to bi-annually.  

6) Installation of a sampling tap at the production borehole (to monitor water quality) is essential.  

7) Installation of a flow volume meter at the production borehole (to monitor abstraction rates 

and volumes) is also important. External flow (e.g., mag-flow) meters are recommended.  

8) Abstraction volumes must be monitored and recorded by a designated person onsite. 

Depending on the frequency of use, daily, weekly or monthly abstraction should be recorded.  

9) The appropriate borehole pump must be installed, i.e., not an over-sized pump that is 

chocked with a gate valve. If the monitoring shows that more water can be abstracted, then 

the duration of pumping time can be increased (not the flow rate).  

10) If required, the pump and borehole casing (and associated infrastructure) can be serviced 

annually and cleaned.  
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11) A geohydrologist should review the above information at least annually to ensure optimal 

groundwater abstraction and management occurs.  

12) The relevant DWS monitoring officer (as specified in the Water Use Licence) should be 

informed if water levels are dropping to critical level in Table 43 or if any parameters, as 

specified in Table 44, changes by 20%. 

The groundwater abstraction should be reviewed to ensure that it is sustainable based on the 

monitoring data obtained.  

Table 43: Borehole Abstraction Recommendations (GEOSS, WULA Geohydrological Assessment, 
February 2025). 
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Table 44:  Proposed groundwater monitoring parameters for production boreholes (GEOSS, WULA 
Geohydrological Assessment, February 2025, Appendix B).  
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Proposed Groundwater Monitoring Plan for Monitoring Boreholes (GEOSS, Groundwater 

Impact Assessment, February 2025): 

It is recommended that a number of groundwater sites should be monitored at the proposed site 

during the construction and development phases on site. This will allow for monitoring of the 

groundwater quality and groundwater levels across the site. Monitoring sites need to be strategically 

placed in the vicinity and downgradient of high-risk activities.  

Groundwater flow in the area generally mimics the topography, flowing towards topographical lows. 

It is recommended that a number of local monitoring sites be located across the site to identify any 

potential impact of the proposed land uses. The additional suggested monitoring sites are presented 

in and illustrated in Table 45 and Figure 46. 

Table 45: Details for the proposed monitoring sites (GEOSS, Groundwater Impact Assessment, & 
WULA Geohydrological Assessment, February 2025) 
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Figure 46: Proposed groundwater monitoring locations across the Cape Winelands Airport 
development (GEOSS, WULA Geohydrological Assessment, February 2025). 

Borehole Construction Specifications (GEOSS, Groundwater Impact Assessment, February 

20254). 

The drilling of boreholes should be supervised by a hydrologist and drill samples should be collected 

every 1m and logged. Additional information should also be collected such as the depth of water 

strikes associated water strike yields and groundwater quality. The driller should be supervised to 

ensure all site requirements are met.  

The Boreholes are to be drilled by means of rotary drilling until the clay layer or bedrock is reached. 

A gravel pack should be installed with an annulus if about 12mm. The boreholes should be developed 

with compressed air for at least two hours upon completion along with an airlift test to estimate the 

yield of the borehole. Each borehole must be protected with a concrete block or a protected manhole 

if there is traffic in the areas. Each borehole must also have a permanent plate glued to the lid 

containing the details pertaining to the borehole. A bentonite plug of at least 500mm needs to be 

installed at the top of the hole to prevent ingress of surface water.  

Groundwater Level Monitoring (GEOSS, Groundwater Impact Assessment, February 2025). 

Groundwater level measurements are recommended for the monitoring points at the study site. A 

dip meter can be used to measure the water level below the top of the borehole collar/casing height 

(mbch). The height of the collar/casing heigh must then also be measured (m). The water level (mbgl) 
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can then be calculated by subtracting the collar/casing height from the water level. The value must 

be recorded along with the date and time of the measurement.  

Groundwater Quality Monitoring (GEOSS, Groundwater Impact Assessment, February 2025). 

It is recommended that the monitoring wells be purged prior to sampling. A low volume sampling 

pump can be used, or the site can be bailed and allowed to recover prior to sample collection. When 

using a low volume sampling pump, the groundwater should be pumped through a flow-through cell 

until field chemistry parameters have stabilised.  

Sample Collection, Preservation and Submission (GEOSS, Groundwater Impact Assessment, 

February 2025). 

Sample bottles must be labelled with the site name, borehole name and date. At the time of sampling, 

field chemistry parameters must be measured and recorded. These include electrical conductivity 

(EC), oxidation reduction potential (ORP), pH, temperature and dissolved oxygen (DO). During 

sampling, disposable nitrile gloves should be worn to minimise the transfer of any potential 

contaminants. Nitrile gloves should be dedicated to a sampling location and disposed of after use. 

Samples must be collected in an appropriate sampling container and preserved in the correct 

manner prior to submission to an accredited laboratory for the analysis parameters. The sample 

method and preservation must be discussed with the laboratory prior to sampling.  

Monitoring Frequency and Parameter Analysis (GEOSS, Groundwater Impact Assessment, 

February 2025). 

In order to best understand and monitor the site, it is recommended that monthly water level 

measurements be taken to determine seasonal fluctuation. It is further recommended that the water 

quality on site is monitored on a quarterly basis for the first year, after which the frequency can be 

reduced based on the first year’s monitoring results.  

Groundwater monitoring needs to target the risk of the activity, i.e. organic and microbiological 

parameters need to be monitored in close proximity to the solid waste storage, WWTW and the 

biodigestor; BTEX, TPH and GROs need to be monitored in close proximity to fuel storage and 

dispensing operations, etc. Once the site is developed and the intricate details of the services are 

made available, a more detailed, standalone monitoring programme report will need to be developed. 

Table 46 indicates the potential parameters for ongoing monitoring, this will be revised upon approval 

and development of the CWA 
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Table 46:  Proposed groundwater monitoring parameters for groundwater monitoring locations and 
their recommended frequency (GEOSS, Groundwater Impact Assessment, February 2025). 

 

 

11.4. Potential Hydropedological Impacts 

The Hydropedological Assessment undertaken by the Zimpande Research Collaborative included a 

desktop analysis, a field survey, sampling activities, and hydrological modelling. Soil samples were 

taken from various representative points to understand the wetland recharge mechanisms and 

predict the hydropedological impact of the proposed development. Data collected from the field and 

lab were used in hydrological models to quantify key hydrological processes and assess the effects 

of the planned developments.  
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11.4.1. Conceptual Models and Implications (Zimpande Research Collaborative, Hydropedological 

Assessment, February 2025) 

Conceptual models were developed to analyse the flow paths of water and how the project might 

disrupt these paths in the landscape, affecting recharge mechanisms. 

The potential impacts from the proposed CWA development will likely pertain to the impacts 

experienced once the land is excavated during the construction of foundations for the proposed 

development:  

- Sealed surfaces post-construction could alter the natural flow of water in the study area, 

potentially leading to increased erosion and sedimentation in lower-lying areas if not 

managed properly. 

- Reduced infiltration due to sealed surface may necessitate the channelisation of water into 

stormwater structures and discharge into downstream watercourse or lower lying areas in 

the landscapes. 

- Encroachment on interflow soils may disrupt wetland recharge mechanisms, affecting 

subsurface processes and ecological state. 

- Downstream streams are ephemeral and likely recharged mainly by overland flow and direct 

precipitation over short periods. As such the contribution of interflow soils to these 

downstream watercourses is likely limited.  

11.4.2. Quantification of Hydropedological Fluxes (Zimpande Research Collaborative, 

Hydropedological Assessment, February 2025) 

The SWAT+ (v 1.2.3) model was used to model and quantify the hydropedological changes expected 

due to the proposed development, focusing particularly on lateral flow. This quantification was 

conducted at three different scales: basin scale, landscape unit scale, and hydrological response 

unit scale (Table 47 - Table 49):  

- The hydropedological analysis at the basin scale shows a slight increase in streamflow and 

surface runoff, each by 10.55% and 10.99% respectively, although these constitute less than 

15% of the water balance. This change is not expected to significantly alter the timing or 

pattern of water flow, minimizing impacts on instream functionality. Simulations also indicate 

decreases in lateral flow and percolation by 2.21% and 5.62% respectively, largely due to 

flow path disruptions and sealed surfaces from proposed development. Evapotranspiration 

remains the largest water loss, accounting for over 79% of the water balance, highlighting its 

critical role in local water dynamics. While there is a slight increase in profile water at this 

scale, changes in hydropedological processes are predicted to have minimal impact on 

wetland conditions, with no more than one PES class change expected (Table 47). 
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- At the landscape unit (hillslope) scale, streamflow and surface runoff show a modest 

increase of 6.17% and 6.52% respectively, comprising only 13% of the water balance, 

attributed to new impervious surfaces and redirected water flow through stormwater channels 

due to proposed development. Lateral flow and percolation decrease by approximately 2.8% 

and 3.7% respectively, with minimal impact on the water balance due to the absence of 

interflow soils. Evapotranspiration remains the dominant water loss at 78.53%, with local 

rainfall crucial for wetland dynamics. While there is a slight decrease in profile water at this 

scale, changes in hydropedological processes are predicted to have minimal impact on 

wetland conditions, with no more than one PES class change expected (Table 48). 

- At the hydrological response unit scale, site clearing, and surface infrastructure 

establishment are expected to reduce evapotranspiration and increase direct evaporation 

from bare soil. Evapotranspiration is the dominant water outflow mechanism, accounting for 

approximately 78.71% of the water balance. Post-development, streamflow and surface 

runoff are projected to increase by approximately 13.62% and 14.26% respectively, due to 

impervious surfaces and low soil storage capacity. Effective management through a 

Stormwater Management Plan can mitigate altered water movement patterns. Lateral flow 

shows minimal change with a loss of about 0.4%, while percolation decreases by 4.35%. 

Post-development, there is a slight increase in available profile water, indicating higher 

moisture levels. Overall, the hydropedological processes are predicted to remain largely 

unmodified in the post development scenario, and the functionality of the wetlands identified 

within the catchment area will likely remain unchanged if stormwater is managed effectively 

(Table 49). 

Table 47: Summary of the water balance pre- and post-development at Basin scale (Zimpande 
Research Collaborative, Hydropedological Assessment, February 2025). 
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Table 48: Summary of the water balance pre- and post-development at Landscape Unit scale 
(Zimpande Research Collaborative, Hydropedological Assessment, February 2025). 

 

Table 49: Summary of the water balance pre- and post-development at HRU scale (Zimpande Research 
Collaborative, Hydropedological Assessment, February 2025).  

 

11.4.3. Mitigation Measures (Zimpande Research Collaborative, Hydropedological Assessment, 

February 2025) 

A scientifically derived buffer was initially developed to ensure that appropriate consideration of the 

potential impact on the interflow soils (Constantia) associated with the Seep Wetland 1. However, 

given the geometric requirements of the airport and associated runway complex, complete 

avoidance of Seep Wetland 1, the associated interflow soils and the scientific buffer is not practical. 

A wetland offset has been developed for the wetland loss and forms part of the WULA application.  

Although the overall hydropedological impacts identified are anticipated to be minimal, mitigation 

measures and recommendations have been compiled and these include but are not limited to 

(Zimpande Research Collaborative, Hydropedological Assessment, February 2025):  
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- All development footprint areas should remain within the demarcated areas as far as 

possible, and disturbance of soil profiles must be limited to what is essential with a compact 

footprint;  

- Subsurface lateral flow of water through the landscape (under seep wetlands and interflow 

soils) must be taken into account and buildings/structures should accommodate 

waterproofing and water management structures to divert laterally seeping water away from 

foundations into the gardens or storm water structures.  

- Increased surface sealing as a result of the proposed development will result in decreased 

infiltration as bulk of the stormwater from sealed or paved surfaces are generally discharged 

in stormwater systems. The exception to this is where runoff is localised and directed to 

unsealed surfaces or adjacent watercourses in an attenuated manner;  

- Water from clean water diversion structures should be discharged back into the adjacent 

wetland features in an attenuated manner; and  

- Implementation of strict erosion control measures to limit loss of soil and sedimentation of 

the watercourse within the proposed development footprint;  

- Only the designated access routes are to be used to reduce any unnecessary compaction;  

The results of the Hydropedology Assessment undertaken by the Zimpande Research Collaborative 

indicate that the proposed project can be considered for authorisation from a hydropedological 

perspective as it is not anticipated to cause an unacceptable impact of the wetland recharge 

mechanisms based on the type of soils identified as well as the quantification of hydropedological 

losses (Zimpande Research Collaborative, Hydropedological Assessment, February 2025). The 

PES/EIS and functionality will likely remain unchanged once mitigations have been implemented. 

11.5. Potential Climate Change Impacts 

Brundtland Consulting (Pty) Ltd was appointed to undertake a Climate Change Impact Assessment 

of the proposed CWA expansion. The CCIA involves assessing the contribution of the project to 

climate change through the emission of greenhouse gases (GHG’s) such as carbon dioxide (CO2), 

methane (CH4) and nitrous oxide (N2O) as well as determining the physical risks faced by the project 

due to climate change. 

To assess the impact of the Cape Winelands Airport project on climate change, a carbon footprint 

analysis was conducted using the GHG Protocol’s Corporate and Accounting Reporting Standard 

and the Department of Forestry, Fisheries and Environment’s guidelines. This analysis covered 

Scope 1 direct emissions, Scope 2 indirect emissions, and Scope 3 value chain emissions. The 

carbon footprint was evaluated against South Africa's carbon budget aligned with the Nationally 

Determined Contributions (NDC) for limiting global warming to 1.5˚C. The overall significance of 

these emissions was determined by assessing the project's duration, magnitude, and probability of 

climate change impacts (Brundtland, Climate Change Impact Assessment, February 2025). 
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A physical risk assessment was conducted to evaluate how climate change might impact the Cape 

Winelands Airport project. Historical climate data and future projections for temperature, 

precipitation, and extreme weather events in the Western Cape were analyzed. Identified climate 

hazards were assessed for potential impacts on health and safety, operations, and the project's 

value chain. 

11.5.1. Impact of the Project on Climate Change (Brundtland, Climate Change Impact Assessment, 
February 2025). 

The current airport site is undeveloped with minimal activity occurring. The current site has an 

estimated carbon footprint of 647 tCO2e each year (Brundtland, Climate Change Impact 

Assessment, February 2025).  

Construction Phase Emissions 

Construction emissions were estimated at a high level, capturing the most significant material 

emission sources. It is estimated that the construction phase will produce approximately 326 662 

tCO2e. A breakdown of these emissions is provided in Table 50 below. All construction emissions 

have been categorised under various relevant categories in Scope 3. 

Table 50: GHG emissions breakdown for the construction phase (Brundtland, Climate Change Impact 
Assessment, February 2025). 

 

Scope 3 Category 1 - Purchased Goods contains the most significant GHG emissions, including the 

usage of cement, steel, asphalt, and plastic for the development of roads, runways, and stormwater 

infrastructure. These emissions arise from the fuel and energy use of on-site machinery, such as 

cranes, bulldozers, rollers, excavators, tractors, and dumpers. Emissions from building construction 

were estimated based on the embedded material emissions from common construction materials 

like cement, steel, and glass. This estimate also included fuel and energy-related emissions per 
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square meter, accounting for material transport and earthworks, sourced from the CO2 Database. 

Emissions related to electrical infrastructure were estimated using spend-based information. 

Employee commuting emissions for construction workers have been determined based on the 

estimated number of direct jobs the construction is expected to create.  

Operational Phase Emissions 

Emissions for the operational phase have been determined per PAL to project emissions up to 2050 

(Table 51). The assumption is that by 2050, CWA will have fully implemented renewable 

technologies and mitigated any hard-to-abate emissions through offsetting.  

In relation to electricity needs CWA will still be reliant on grid electricity of up to 5MVA of the total 

electrical requirements despite the implementation of renewable energy initiatives (Solar PV, 

Biodigester, wind energy), so the project will not be optimally running off the grid. The biodigester 

uses renewable biomass (e.g., energy crops), making its emissions climate-neutral.  

For direct emissions, it is assumed that ground servicing equipment and on-site vehicles use 

combustion engines, but with the potential investment in electric vehicles, which could further reduce 

Scope 1 emissions by 8% (5350 tCO2e).  

Additional Scope 1 emissions arise from the operation of the wastewater treatment plant. Over 60% 

of emissions from wastewater treatment plants are direct process emissions, with the remainder 

related to energy use. Methane (CH4) and nitrous oxide (N2O) are the primary GHG’s emitted during 

treatment depending on the process type. 

The majority of emissions during the operational phase result from downstream (Scope 3) emissions, 

with Scope 3 Category 11 – Use of Sold Products as the largest contributor, estimated at 3.8 million 

tCO2e. This category includes emissions related to passenger movement, cargo movement, and 

aircraft operations. The primary source of Scope 3 emissions is aeroplane movements, projected to 

reach 3.15million tCO2e by 2050, representing 79% of total Scope 3 emissions. Only domestic 

aviation emissions of 1.5million tCO2e will be accounted for in the GHG impact assessment on the 

South African national inventory, in accordance with the determination of sectoral emissions in South 

Africa. Category 7 – Employee Commuting accounts for 4% of Scope 3 emissions, followed by 

Category 5 – Waste Generated in Operations.  

Mitigating Scope 3 emissions is challenging due to their source from activities outside the airport's 

direct control. However, the project should focus on reducing emissions from waste management, 

travel, and operational inefficiencies. This can be done by implementing recycling programs, on-site 

composting, promoting electric vehicles, improving public transport links, supporting sustainable 

aviation fuel development, and offsetting unavoidable emissions through carbon offset programs. 
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Table 51:  Emissions breakdown per PAL for the operational phase (Brundtland, Climate Change Impact Assessment, February 2025). 
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Overall Carbon Footprint of the CWA Expansion Project 

The carbon footprint of the CWA expansion project is determined by calculating the direct and 

indirect emissions associated with the construction and future operation (Brundtland, Climate 

Change Impact Assessment, February 2025). The carbon footprint is presented in Table 52. It is 

expected that the Project Scope 1 emissions produced up to 2050 is 5350 tCO2e. Due to the design 

plans indicating self-sufficiency using a solar plant, biogas to electricity facility and a battery system, 

no Scope 2 emissions have been included. The total footprint of the project (construction and 

operation) is approximately 4.3million tCO2e. Scope 1 emissions for the operations phase contribute 

0.12% and the value chain emissions from construction contribute approximately 8%, and from the 

operational phase 92% (Brundtland, Climate Change Impact Assessment, February 2025).  

Table 52:  Carbon Footprint of CWA Expansion Project up to 2050 (Brundtland, Climate Change Impact 
Assessment, February 2025). 

 

The emissions trajectory for the operations of the airport is shown in Figure 47. In terms of the impact 

on South Africa the carbon footprint would be 3.35 million tCO2e as emissions from international 

aviation are excluded from the National Inventory. 1.7million tCO2e emissions is associated with 

international aviation flights. The average annual impact from the operation of the CWA expansion 

project is estimated to be 217 649 tCO2e per annum. 

 

Figure 47: GHG emissions trajectory for the CWA expansion project (Brundtland, Climate Change 
Impact Assessment, February 2025). 
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Impact of the project on both South African and Global Investors  

To contextualize the estimated GHG emissions they should be compared to the national GHG 

emissions budget. It's important to note where emissions occur, as it is assumed that the production 

of construction materials and operational emissions will happen within South Africa. Indirect 

emissions from international aviation, which are monitored by ICAO and excluded from the national 

inventory, are not included. As a result, the total emissions for the expansion project, including only 

domestic aviation, amount to 3.68million tCO2e (Brundtland, Climate Change Impact Assessment, 

February 2025). Table 53 presents the CWA emissions inventory as a portion of the global budget. 

Table 53: Impact of Project emissions on national carbon budget (Brundtland, Climate Change Impact 
Assessment, February 2025) 

 

The direct operation of the CWA would have a low-medium impact due to the planned sustainability 

measures of the Project. The total project emissions including value chain emissions would have a 

medium impact on the National Carbon budget due to the significant contribution of Scope 3 

emissions to the Project's overall footprint (Brundtland, Climate Change Impact Assessment, 

February 2025).  

The major contributor to Scope 3 emissions, are emissions from domestic aviation, representing 

40% of total emissions. The impact of emissions from domestic aviation should be considered 

considering the regulatory and legislative instruments in place or under development to deal with 

emissions from domestic aviation, namely the Carbon Tax and the mandatory carbon budgets 

allocation under the Climate Change Act. As the regulatory environment and framework is designed 

to deal with these Scope 3 emissions from domestic aviation, a reduction in emissions can be 

expected as the year 2050 approaches. It should also be considered that approximately 88% of the 

Scope 3 emissions are expected to occur regardless of the expansion, due to the projected growth 

in the aviation and tourism industries. 

The CWA project has the potential to mitigate some future growth-related emissions by improving 

infrastructure for more efficient operations and implementing sustainability practices. This could 

reduce energy consumption per passenger and limit the growth of Scope 3 emissions, which are 

largely driven by domestic and international aviation. A distinction is made between airport and airline 

operators in terms of emissions, based on IPCC Guidelines and the National Greenhouse Gas 

Emission Reporting (NGER) regulations. Domestic aviation, classified under IPCC code 1A3a, is 

subject to carbon taxes and future carbon budget regulations, regardless of airline nationality or 
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aircraft registration. However, domestic law mandates that entities conducting domestic aviation 

must have a significant legal presence in the Republic, and aircraft used for domestic flights must be 

registered within the Republic. This ensures that all domestic aviation activities comply with national 

regulations controlling emissions.  

Under ICAO regulations, all flights must carry reserve fuel for potential diversions, which adds weight 

and increases both emissions and operational costs. Currently, flights may divert to OR Tambo 

(1,270km away) or Port Elizabeth (747km away). In contrast, Cape Winelands Airport (CWA) is only 

25km from Cape Town International Airport (CTIA), making it a much closer alternative. This 

proximity could reduce the excess fuel required for diversions, cutting GHG emissions by 3-5% 

(CWA Diversion Airport Analysis Summary Report, 2022). Using CWA as an alternative would also 

help airlines optimize operations by reducing fuel loads, lowering operating costs, and potentially 

decreasing airfare while increasing cargo capacity, aligning with sustainable aviation goals. 

Overall Impact of the Project on Climate Change  

The CWA expansion project will impact climate change from a construction and operational 

perspective. However, the expected changes in global climate cannot be specifically linked to the 

GHG emissions of a specific emission source or individual emitter. Emissions will result from fuel 

combustion, wastewater treatment, and various indirect sources like waste generation, employee 

and passenger commutes, and aviation. Only emissions within South Africa's boundaries are 

considered, excluding international aviation. The estimated emissions from the airport are 3.68 

million tCO2e, which represents about 0.097% of South Africa's national GHG budget of 3,380 

MtCO2e, a notable contribution. Evaluation criteria for climate change impacts are presented in Table 

54. Climate change impacts are classified as global and long-term, as the impacts could potentially 

be reversed. The project's emissions were assessed with a medium magnitude and the overall 

environmental impact significance was also determined to be medium. 

Table 54: Evaluation of environmental impact criteria 
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11.5.2. Impact of Climate Change on the Project (Brundtland, Climate Change Impact Assessment, 
February 2025). 

When considering climate change, risks typically originate from interactions between climate-related 

hazards and the exposure or vulnerability of the affected systems, whether human or ecological. The 

Cape Winelands District Municipality (CWDM), where the CWA site is located, is vulnerable to 

hazards such as wildfires, landslides, water scarcity, extreme heat, river floods, and urban floods 

(GFDRR, 2019). According to the CWA expansion's baseline air quality report (DDA Environmental 

Engineers, 2022), the air quality around CWA is good, with low levels of pollutants from airport 

operations. Therefore, air quality is not expected to be a significant climate hazard. However, 

hazards like wildfires and heatwaves could impact air quality and are considered acute physical 

climate risks.   

Climate projections for the Western Cape were obtained from The World Bank Group (2021) (Figure 

48 and Figure 49). Five shared socioeconomic pathways (SSPs) were considered. SSPs are various 

climate change scenarios of anticipated global socioeconomic changes up to the year 2100. They 

are used to derive different greenhouse gas emission scenarios under various climate policies. 

SSP1-1.9 represents a stringent mitigation scenario, while SSP5-8.5 represents a very high warming 

scenario. As current climate tools in South Africa only provide data at the provincial level, the 

Western Cape projections are considered relevant to the proposed site. 

 

Figure 48: Projected mean temperature for the Western Cape (reference period 1995 - 2014) 
(Brundtland, Climate Change Impact Assessment, February 2025). 
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Figure 49:  Projected precipitation for the Western Cape (reference period 1995 - 2014) (Brundtland, 
Climate Change Impact Assessment, February 2025). 

According to Figure 48, mean annual temperatures in the Western Cape are projected to increase 

under all SSPs. Increased temperatures are expected in all seasons. Based on Figure 49, a slight 

decreasing trend for future precipitation in the Western Cape is apparent, however substantial 

multiyear fluctuations are predicted for future scenarios.  

Several potential impacts of climate change on the proposed project were identified:  

1. Risk of Wildfires 

The CWA site is situated in a region where climate and fire prone vegetation (fynbos and 

renosterveld) increase the risk of fires, linked to increased temperatures and greater rainfall 

variability expected for the area.  

Table 55: Risk of Wildfires (Brundtland, Climate Change Impact Assessment, February 2025) 
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2. Risk of Landslides 

Due to rainfall patterns, terrain slope, geology, soil and land cover, the site locality is 

considered susceptible to landslides, however this hazard does not occur often and is more 

common in areas with steep slopes.  

Table 56: Risks of Landslides (Brundtland, Climate Change Impact Assessment, February 2025) 

 

3. Risk of Water Security 

The risk of water scarcity to the region is considered medium by the GFDRR (2019). This is 

due to the potential increase in “drought tendency”, and “physical area of drought” projected 

for the region, which will impact water scarcity. According to the GFDRR (2019), there is up 

to a 20% chance that droughts will occur in the next 10 years. Thus, droughts can be 

expected in the short to medium term. The risk of water stress in the region, defined as “the 

ratio of total water demand to available renewable surface water and ground water supplies” 

by WRI (2019), is considered extremely high. The CWA plans to make use of groundwater 

at site. According to WRI (2019), groundwater decline in the region is expected to be 0 – 

1cm/year and is rated as a low-medium risk.  
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Table 57: Risk of water scarcity (Brundtland, Climate Change Impact Assessment, February 
2025) 

 

4. Risk of Extreme Heat 

The Western Cape is projected to experience increased temperatures and greater numbers 

of hot days where temperatures exceed 30°C (CSAG, 2022). The risk of extreme heat to the 

CWDM is considered medium, meaning that there is a 25% chance that at least a period of 

prolonged exposure to extreme heat, causing heat stress, will take place in the following five 

years (GFDRR, 2019). 

Table 58: Risk of extreme heat (Brundtland, Climate Change Impact Assessment, February 
2025) 

 

 

5. Risk of Flooding Events 

There are no rivers located within the CWA area, however, the Mosselbank River is located 

about 1km West of the site and the Klapmuts River is located about 1.1km northeast of the 

site. According to the flood risk assessment conducted for the CWA expansion (Zutari, Flood 

Risk Assessment, June 2024), the airport itself is at zero risk of flooding from surrounding 
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rivers due to its elevated position. However, runoff from the site will change with the airport 

development, and slopes and drainage patterns will change. Thus, flood risks for catchments 

downstream of the CWA will change. The CWA plans to construct detention ponds as a 

mitigation measure. According to both the GFDRR (2019) and WRI (2019), the site region is 

at low risk of both urban and riverine floods. This is consistent with modelled predictions for 

the Western Cape, which show that an increase in temperature and decrease in rainfall can 

be expected in the future (CSAG, 2022). There is a greater than 1% chance of floods 

occurring in the coming 10 years (GFDRR, 2019).  

Table 59:  Risk of flooding events (Brundtland, Climate Change Impact Assessment, February 
2025) 

 

11.5.3. Mitigation Measures to reduce the impact of the project on Climate Change (Brundtland, 
Climate Change Impact Assessment, February 2025). 

• Additional Scope 1 emissions arise from the operation of the wastewater treatment plant. 

These emissions were determined using a DEFRA default value, as the plant's design is not 

yet finalised. Over 60% of emissions from wastewater treatment plants are direct process 

emissions, with the remainder related to energy use. Methane (CH4) and nitrous oxide (N2O) 

are the primary GHG’s emitted during treatment depending on the process type. 

• Mitigation strategies include energy production from methane in anaerobic systems to reduce 

fugitive methane emissions and energy consumption and optimising nutrient recovery and 

control strategies in bioreactors to minimise N2O emissions.  

• CWA aims to be self-sustainable and off-grid in meeting its electricity needs. Consequently, 

the bulk electrical services report proposes investing in a Solar PV farm with a 20-100MW 

capacity, incorporating a 1MW biogas generation plant, and planning a lithium-ion backup 

battery system. The proposed backup diesel generators have a capacity of 8MW. 

Implementing these developments will reduce reliance on grid electricity. However, CWA will 

still be reliant on grid electricity of up to 5MVA of the total electrical requirements, the project 

will not be optimally running off the grid. While emissions from the biodigester have been 

calculated and included in the operational emissions, it's important to note that the biodigester 
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uses renewable biomass (e.g., energy crops), making its emissions climate-neutral. For 

direct emissions, it is assumed that ground servicing equipment and on-site vehicles use 

combustion engines. However, CWA's commitment to sustainability suggests a potential 

investment in electric vehicles, which could further reduce Scope 1 emissions by 8% (5350 

tCO2e).  

• Mitigating Scope 3 emissions is challenging, as a significant portion of these emissions are 

produced by operations outside the control of the airport. However, the project should 

consider the options to reduce emissions from Category 5, 6, 7 and 11. When developing the 

waste reduction and management plan, the project developer should consider implementing 

comprehensive recycling programs for items such as paper, plastic, glass, and metal. 

Additionally, on-site composting facilities for organic waste disposal should be established, 

creating job opportunities and promoting sustainability. In employee and passenger, the 

project should promote the use of electric vehicles (electric busses or shuttle services) and 

collaborate with the government and the transport sector to improve public transportation 

links to and from the airport. For business travel, the project should prioritise sustainable 

travel options and implement carbon offset programs for unavoidable business travel to 

neutralise the carbon footprint. The airport operation should also support and promote the 

development and of sustainable aviation fuel and strive for operational efficiencies such as 

reduced aircraft idling times on runways and taxiways. 

• Further investment in renewable energy to make the project completely self-sustainable, with 

minimal reliance on grid electricity.  

• Collaboration with airline partners to facilitate the development and use of sustainable 

aviation fuels. 

• Collaboration with local authorities to optimise public transport to and from the airport.  

• Feeding of excess renewable electricity to the grid. 

• Designing green buildings with materials of low embedded GHGs, incorporating designs that 

reduce the need for external heating and cooling 

• A waste management system focusing on recycling and/or composting 

• Incorporating mitigation measures, appropriate to the chosen design of the wastewater 

treatment plant. 

11.5.4. Mitigation Measures to reduce the vulnerability of the CWA to identified climate-related risks 
(Brundtland, Climate Change Impact Assessment, February 2025). 

Mitigation and adaptation measures have been developed to reduce the vulnerability of the CWA to 

identified climate-related risks. Recommendations for consideration in project design, planning, 

construction and operation are outlined in Table 60.  
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Table 60: Recommended mitigation and adaptation measure (Brundtland, Climate Change Impact 
Assessment, February 2025) 

 

 

In addition to the mitigation proposed in Table 60, CWA has also included a variety of climate change 

adaptation mitigation measures which are aligned with the City of Cape Town Climate Change 

Strategy (2021):  
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Urban cooling and heat responsiveness – The CWA aims to develop buildings appropriate for the 

local climate that reduce the need for cooling/heating in summer/winter. 

Water scarcity and drought readiness – The CWA expansion aims to utilise treated groundwater 

abstracted from boreholes on site as a short to medium term solution to potable water supply. In the 

medium to long term, potable water supplied by the City of Cape Town will be added. To treat the 

ground water to a potable standard, a water treatment facility will be established on site. Non-potable 

water needs will be met using treated sewage water. Water saving technologies such as rainwater 

harvesting, water reuse and recycling, efficient irrigation and drought resisted landscaping will be 

implemented. 

Water sensitivity, flood-readiness and storm management – The CWA expansion plans to 

develop a full stormwater design to accommodate the increase in hardened surfaces and additional 

stormwater runoff anticipated from buildings. The stormwater design will focus on the prevention of 

flooding. 

Managing fire risk and responsiveness – The CWA expansion plans to implement the placement 

of fire water tanks on site and include fire protection measures in its building designs. A fire response 

plan will also be developed. Fire response vehicles and trained fire fighters will be present on site, 

to ensure fast emergency response times. Fire breaks will also be constructed along the site 

perimeter and alien vegetation removal will be prioritized to decrease the likelihood of veld fires 

crossing the site.  

Zero emissions buildings - Two sustainable energy options are being considered, including a 

biodigester plant and photo-voltaic power supplies (solar PV) with optional storage batteries. Ideally, 

diesel generators will serve as a back-up option in case of unfavourable weather conditions, plant 

failure or maintenance operations. As mentioned above, the CWA expansion plans to construct 

buildings that minimise the need to heating and cooling, which will subsequently reduce electricity 

needs and associated emissions.  

Waste generation, management and disposal – waste is expected to be generated from the 

biodigester, the wastewater treatment plant and from the daily operation of the airport. The design 

of the wastewater treatment plant should consider best practises for mitigation depending on the 

technology chosen. i.e., a standard wastewater treatment plant using anaerobic digestion should 

consider capturing methane generated and use it to provide some of the energy requirements. When 

drafting the waste management plan, should include aspects such as recycling and composting.  
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12. Water demand and water supply Analysis 
 

12.1 Water demand 

The expansion of the CWA will take place in accordance with 4 proposed Planning Activity Levels 

(PALs) – PAL 1 (A and B), 2, 3 and 4. The water demands for the proposed CWA development have 

been determined for each of these planning phases and are based on the following applicable design 

guidelines (Zutari, Engineering Services Report, February 2025):  

- Guidelines for Human Settlement Planning and Design (‘The Red Book 2019’), published by 

the CSIR.  

- Minimum Standards for Civil Engineering Services in Townships (July 2013).  

- City of Cape Town: Treated Effluent By-Law, 28 October 2009, promulgated 30 June 2010  

- SANS 1200: Standardised Specification for Civil Engineering Construction. 

- SANS 241 of 2015 

The water demand will be used for a variety of uses such as business/commercial uses, yard 

connections, warehouses, hotels, parks, wash facilities, club house buildings, industrial uses, 

parking areas, a garage and filling station, the terminal building and the biodigester. For land uses 

not defined in the abovementioned guidelines, such as water demand for airport hangars, Zutari 

applied a process to rationalize an equivalent or combination of land uses, with adjustments made 

where necessary to determine water requirements (Zutari, Engineering Services Report, February 

2025).  

The water demand for each use category was broken down into potable and non-potable demands 

based on the CSIR Guidelines for Human Settlement Planning and Design (‘The Red Book 2019’). 

The split between non-potable and potable will be further refined during the detailed design process 

once the landscaping and et services designs are developed.  

The water demands for each of the planning phases (PAL 1, 2, 3 and 4) are summarized in Table 

61 - Table 64 below.  
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Table 61: PAL 1 Water Demand Calculations (Zutari, Water Balance Revision 11, February 2025).  

 PAL 1 Water Demand Calculations 

Water Use  Potable 

Use 

(m3/a) 

Non-

Potable 

Use - 

Toilets 

(m3/a) 

Non-

Potable 

Use - 

Irrigation 

(m3/a) 

Non-

Potable Use 

- Semi 

Treated 

Effluent 

(m3/a) 

Total 

Potable 

Requirement 

(m3/a) 

Total Non-

Potable 

Requirement 

(m3/a) 

Business/Commercial 76736 25579 11368 n/a 76736 36947 

Yard Connection 2523 841 374 n/a 2523 1215 

Warehousing 14070 4690 2084 n/a 14070 6774 

Hotel 10469 3490 1551 n/a 10469 5041 

Park – Grounds Only 0 0 79901 n/a 0 79901 

Wash Facility 0 0 0 n/a 0 0 

Club – Buildings Only 0 0 0 n/a 0 0 

Industrial 7106 2369 1053 n/a 7106 3422 

Parking Grounds 0 0 0 n/a 0 0 

Garage and Filling 

Station 
2683 894 397 

n/a 
2683 1291 

Terminal Building 47797 15932 7081 n/a 47797 23013 

Biodigester n/a n/a n/a 12775 n/a 12775 

Total PAL 1 (m3/annum) 161382 170378 

AADD PAL 1 (m3 /day) 442 467 
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Table 62:PAL 2 Water Demand Calculations (Zutari, Water Balance Revision 11, February 2025). 

 PAL 2 Water Demand Calculations 

Water Use  Potable 

Use 

(m3/a) 

Non-

Potable 

Use - 

Toilets 

(m3/a) 

Non-

Potable 

Use - 

Irrigation 

(m3/a) 

Non-

Potable Use 

- Semi 

Treated 

Effluent 

(m3/a) 

Total 

Potable 

Requirement 

(m3/a) 

Total Non-

Potable 

Requirement 

(m3/a) 

Business/Commercial 118919 39640 17618 n/a 118919 57258 

Yard Connection 2678 893 397 n/a 2678 1290 

Warehousing 44704 14901 6623 n/a 44704 21524 

Hotel 20938 6979 3102 n/a 20938 10080 

Park – Grounds Only 0 0 79901 n/a 0 79901 

Wash Facility 0 0 0 n/a 0 0 

Club – Buildings Only 0 0 0 n/a 0 0 

Industrial 7039 2346 1043 n/a 7039 3389 

Parking Grounds 0 0 0 n/a 0 0 

Garage and Filling 

Station 
2658 886 394 n/a 2658 1280 

Terminal Building 64797 21599 9600 n/a 64797 31199 

Biodigester n/a n/a n/a 73000 n/a 73000 

Total PAL 2 (m3/annum) 
261732 278920 

AADD PAL 2 (m3 /day) 717 764 
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Table 63:PAL 3 Water Demand Calculations (Zutari, Water Balance Revision 11, February 2025). 

 PAL 3 Water Demand Calculations 

Water Use  Potable 

Use 

(m3/a) 

Non-

Potable 

Use - 

Toilets 

(m3/a) 

Non-

Potable 

Use - 

Irrigation 

(m3/a) 

Non-

Potable Use 

- Semi 

Treated 

Effluent 

(m3/a) 

Total 

Potable 

Requirement 

(m3/a) 

Total Non-

Potable 

Requirement 

(m3/a) 

Business/Commercial 135655 45218 20097 n/a 135655 

65315 

Yard Connection 2936 979 435 n/a 2936 

1414 

Warehousing 48950 16317 7252 n/a 48950 23569 

Hotel 20938 6979 3102 n/a 20938 10081 

Park – Grounds Only 0 0 79901 n/a 0 79901 

Wash Facility 0 0 0 n/a 0 0 

Club – Buildings Only 0 0 0 n/a 0 

0 

Industrial 7039 2346 1043 n/a 7039 

3389 

Parking Grounds 0 0 0 n/a 0 0 

Garage and Filling 

Station 
2658 886 394 n/a 2658 1280 

Terminal Building 81304 27101 12045 n/a 81304 39146 

Biodigester n/a n/a n/a 80300 
 

n/a 80300 

Total PAL 3 (m3/annum) 299481 304395 

AADD PAL 3 (m3 /day) 820 834 
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Table 64: PAL 4 Water Demand Calculations (Zutari, Water Balance Revision 11, February 2025). 

 PAL 4 Water Demand Calculations 

Water Use  Potable 

Use 

(m3/a) 

Non-

Potable 

Use - 

Toilets 

(m3/a) 

Non-

Potable 

Use - 

Irrigation 

(m3/a) 

Non-

Potable Use 

- Semi 

Treated 

Effluent 

(m3/a) 

Total 

Potable 

Requirement 

(m3/a) 

Total Non-

Potable 

Requirement 

(m3/a) 

Business/Commercial 135 655 45 218 20 097 n/a 135 655 65 315 

Yard Connection 3 074 1 025 455 n/a 3 074 1 480 

Warehousing 48 950 16 317 7 252 n/a 48 950 23 569 

Hotel 20 938 6 979 3 102 n/a 20 938 
10 081 

Park – Grounds Only 0 0 100 635 n/a 0 100 635 

Wash Facility 0 0 0 n/a 0 0 

Club – Buildings Only 0 0 0 n/a 0 0 

Industrial 7 106 2 369 1 053 n/a 7 106 3 422 

Parking Grounds 0 0 0 n/a 0 0 

Garage and Filling 

Station 
2 683 894 397 n/a 2 683 1 291 

Terminal Building 96 086 32 029 14 235 n/a 96 086 

46 264 

Biodigester n/a n/a n/a 80 300 n/a 80300 

Total PAL 4 (m3/annum) 314 493 332 358 

AADD PAL 4 (m3 /day) 862 911 
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12.2. Water supply analysis 

The current CWA site is serviced through an existing borehole on the eastern side of the site (Figure 

8), and no municipal water connection exists. Water quality in the existing borehole is poor with high 

Fe and Mn levels and yield is minimal. This borehole is the only source of water on site for the current 

CWA and is only used for non-potable needs.  

The nearest municipal water services are found in the Fisantekraal settlement. The tie in point is 

along a trunk main from the Spes Bona Reservoir, a 400mm diameter pipe located in the R312 

Lichtenburg Road, which terminates just after the railway crossing, approximately 3km southwest of 

the current CWA site (   Figure 9). 

There are additional proposed developments near CWA where municipal water mains are proposed 

(Greenville to the South and Bella Riva to the East).  Both developments were considered as possible 

tie-in locations however, these developments are still in the planning stage and there are no firm 

indications that either development will have water infrastructure constructed in the short term in time 

to supply CWA. 

A proposal for bulk water supply to CWA and neighbouring developments was presented to the City 

of Cape Town Bulk Water and Water Reticulation on October 4, 2024. It aimed to address medium- 

and long-term water needs based on the city's bulk water master plan. The initial proposal included 

constructing a 300 ML reservoir at the Spes Bona site (Spes Bona Reservoir 3) to enhance climate 

resilience and future supply. While an EIA approved a pipeline route from Spes Bona 3 to Mulders 

lei, it was recommended that CoCT Water Reticulation assess the feasibility of building the reservoir 

at Spes Bona 3 using this approved route. However, land acquisition for the pipeline route has not 

progressed. The reservoir size would be determined by CoCT Water Reticulation, with potential 

funding from Development Contributions (DCs)(Zutari, Engineering Services Report, February 

2025). Zutari has submitted a request to CoCT Water Reticulation for support in securing the 

development’s long-term water supply. 

Due to the current constraints in the municipal system alternative potable water sources have been 

considered for the CWA development in the short to medium term. The current water supply strategy 

for CWA follows a phased approach, initially relying on groundwater as the primary source. This will 

continue in the short term until municipal infrastructure can either supplement or fully replace the 

groundwater supply as illustrated in Figure 10. A treatment facility will be constructed on-site to 

ensure the groundwater meets potable water standards. For non-potable water requirements, 

treated wastewater will be used, reducing reliance on groundwater abstraction and enhancing the 

site's resilience to drought in the short to medium term. 

Borehole Supply 

To date, three production boreholes, CWA_BH001, CWA_BH002, and CWA_BH003 have been 

drilled on-site to supply groundwater for the initial phases of the CWA development (GEOSS, WULA 
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Geohydrological Assessment, February 2025, Appendix B). Yield testing has confirmed that 

CWA_BH001, drilled to a depth of 100m, can sustainably provide 86.4m³/day, while CWA_BH002, 

at a depth of 100.4m, can supply 216m³/day and CWA_BH003 at a depth of 149.9m can supply 

146.016m3/day. The combined conservative estimate of groundwater available from all three 

boreholes is 163 671m³ per annum. These yields are sufficient to meet the short-term groundwater 

demand. An application under Section 21(a) of the NWA is being submitted to abstract the maximum 

sustainable yield from the three production boreholes. It should however be noted that the Aquifer 

Firm Yield Model has confirmed that the Groundwater Resource Unit (GRU) in the region has the 

capacity to support the additional water extraction should it be required for future phases of 

development (GEOSS, WULA Geohydrological Assessment, February 2025, Appendix B). 

Water quality assessments reveal that CWA_BH001 contains “marginal” quality water for human 

consumption due to elevated levels of iron (Fe) and manganese (Mn), leading to high turbidity. 

Groundwater from CWA_BH002 and CWA_BH003 has even poorer quality, with elevated 

concentrations of the same contaminants. To address this, a water treatment facility will be 

constructed on-site to treat the borehole water to a potable standard. 

To supply potable water within the City of Cape Town metro area, the supplier (developer) needs to 

obtain a Water Supply Intermediary (WSI) agreement from the CoCT. Discussions have been held 

with the CoCT in this regard. The application is supported in principle and is subject to a formal 

application and review of the proposal by the CoCT. The elements proposed for this solution are 

included in the table below. 

Table 65: Phase 1 Borehole Supply Requirements (Zutari, Engineering Services Report, February 
2025). 

 

Phase 2: Municipal Supply  

Phase 2 involves primary supply via the proposed connection to the municipal supply in Lichtenberg 

Rd. Once the bulk supply is available then the connection will be made directly onto the network. 
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12.3. Water Balance  

Detailed water balances outlining the potable and non-potable water supply and demand for each of 

the planning phases (PAL 1, 2, 3 and 4) will be included in final submissions. A high-level summary 

is provided below.   

Table 66: Potable Water Balance Summary (Zutari, Water Balance Revision 11, February 2025) 

 Total Groundwater 
Supply (m3/a) Treated 

to potable levels 

Total Municipal Supply 
(Potable) (m3/a) 

Total Potable 
Requirement (m3/a) 

Balance:  

Total Potable Supply 
VS Demand (m3/a) 

PAL 1 152 912 168 670 161 382 160 200 

PAL 2 155488 168670 261 732 62 426 

PAL 3 155488 168670 299 481 24 678 

PAL 4 155488 168 670 314 493 9665 

 
Table 67: Non-Potable Water Balance Summary (Zutari, Water Balance Revision 11, February 2025) 

 Total Non-Potable Supply 
(m3/a) (On Site Treated Sewer 

Effluent) 

Total Non-Potable Requirement 
(m3/a) 

Balance:  

Total Non-Potable Supply VS 
Demand (m3/a) 

PAL 1 170378 170378 0 

PAL 2 278920 278920 0 

PAL 3 304395 304395 0 

PAL 4 332 358 332 358 0 

 

13. Water quality  

13.1. Groundwater Quality 

According to the DWAF 2005 database, regional groundwater quality ranges from “ideal” to “poor” 

(in terms of EC) (Figure 36). Three production boreholes have been drilled and tested onsite - 

CWA_BH001, CWA_BH002 and CWA_BH003. CWA_BH001 and CWA_BH002 are located along 

the western side of the proposed development area while CWA_BH003 is located in the south east 

of the proposed development area (Figure 11 & Table 14). Borehole testing included 24hr yield 

testing as well as water quality testing by a SANAS accredited laboratory.  

The water quality results obtained were classified according to the SANS 241-1: 2015 standards 

(Table 15). The groundwater from CWA_BH001 was found to be of “marginal” water quality for 

human consumption, with elevated turbidity levels related to high concentrations of Fe and Mn in the 

groundwater (Table 16 & GEOSS, Borehole Yield and Quality Testing of CWA _BH001, Sept 2022). 

Groundwater from CWA_BH002 and CWA_BH003 was found to be of poor quality with Fe and Mn 

levels above the chronic health limit of the SANS 241-1:2015 drinking water guidelines (Table 16 & 
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GEOSS, Borehole Yield and Quality Testing of CWA _BH002, Dec 2022 ;GEOSS, Borehole Yield 

and Quality Testing of CWA_BH003, December 2024). A water treatment plant will be developed to 

treat the borehole water to a potable water standard.  

13.2. Water Treatment Plant 

A water treatment plant will be provided to treat the groundwater to meet SANS 241 (2015) standard. 

Treatment of groundwater to potable standards will result in the production of brine. Brine will be 

stored in a brine evaporation pond for final disposal (Zutari, Engineering Services Report, February 

2025). 

13.3. Wastewater Treatment Plant 

The preferred development proposal includes the construction of an on-site treatment plant to treat 

a portion of the sewage generated by the CWA development. The treatment plant will treat the 

sewage to a quality that meets the applicable limits. The treated effluent will then be reused on the 

site as non-potable water supply. To avoid excessive effluent production and maintain compliance 

with wastewater discharge regulations, the remaining sewage will be directed to the nearby 

municipal WWTW for further treatment and disposal. This approach aims to optimize effluent reuse, 

reduce pressure on the WWTW, as well as environmental concerns with respect to excess treated 

effluent generated (Zutari, Engineering Services Report, February 2025). 

The package sewage treatment plant will be designed as a closed system, with all waste generated 

handled in compliance with relevant city by-laws (Zutari, Engineering Services Report, February 

2025). The key infrastructure elements for the preferred sewage management approach are 

summarized in Table 68. The key design parameters that will inform the design of the sewer networks 

are summarized in Table 69.  
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Table 68: Required Sewage Infrastructure Elements (Zutari, Engineering Services Report, February 
2025).

 

Table 69: Key Sewage Design Criteria (Zutari, Engineering Services Report, February 2025). 
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14. Public participation 
 

In accordance with the One Environmental System, combined PPP will be undertaken for the 

Scoping and Environmental Impact Assessment and the WULA application. The required 60-day 

public commenting period under the National Water Act was divided into two 30-day phases. The 

first 30-day public participation period for the WULA took place during the NEMA in-process Scoping 

phase PPP, while the second 30-day period occurred during the first round of the NEMA in-process 

Environmental Impact Assessment phase PPP. An additional round of public consultation will now 

be conducted during the NEMA Impact Assessment phase, during which the WULA application will 

also be made available for public review. This final round will provide stakeholders with an additional 

45-day period to submit comments. 

PPP consisted of three main components: i) Notification, ii) Engagement, and iii) Comments and 

Response, as elaborated below: 

 

PPP for the first 30-day public participation period included the following:  

• The draft WULA Technical Report was made available for a 30-day commenting period on 

the PHS Consulting website www.phsconsulting.co.za along with the Scoping EIA 

documentation. Public participation ran from 24 July 2024 up to and inclusive of 26 August 

2024. 

• Notification letters were sent to all identified I&APs (including organs of state and adjacent 

landowners) via email or WhatsApp as relevant, informing them of the activity and the 

opportunity to comment. 

• Additional municipalities namely, the Cape Winelands District Municipality, the Swartland 

Municipality and the West Coast District Municipality were notified via direct emails as 

requested by DEA&DP 

• An advertisement in English was placed in the Tygerburger on the 24th of July 2024 with 

detail on and how to comment on the draft Scoping Report and the Water Use Licence 

application.  

• Three site Notices in English were placed on or near the site along various roads adjacent to 

the site with detail on and how to comment on the draft Scoping Report and the Water Use 

Licence application during the 30-day commenting period. These site notices remained in 

place for the entire PPP period  

• A hard copy of the report was lodged at the Fisantekraal Public Library for public viewing for 

the duration of the 30-day commenting period. A site notice was pinned on the library notice 

board for the same time period.  

• I&APs were encouraged to submit any comments via email, fax, post or Whatsapp.  
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• I&APs who are unable to read or write or who otherwise need special assistance to state 

their views on the proposal, could request assistance in recording their comments or 

objections.  These I&APs could send their comments using the voicenote option on 

Whatsapp. 

• All comments received from I&APs were recorded and an I&AP register compiled and 

updated as required.  

• All comments received were responded to in the Comments and Response (C&R) report 

which was included in the final Scoping Report. 

• All comments received during the 30-day comment period were considered in the final 

Scoping Report and specialist reports and where required and specialist reports were 

amended. Where comments required amendment to the WULA technical summary report it 

was included and also included in the Geohydrological report.  

 

PPP for the second 30-day public participation period included the following:  

• The draft WULA Technical Report was made available for a 30-day commenting period on 

the PHS Consulting website www.phsconsulting.co.za along with the draft Environmental 

Impact Assessment Report documentation. Public participation ran from 13 November 2024 

up to and inclusive of 13 December 2024. Where extensions were requested by I&APs, they 

were granted until the 13th of January 2025. 

• Notification letters were sent to all identified I&APs (including organs of state and adjacent 

landowners) via email or WhatsApp as relevant, informing them of the activity and the 

opportunity to comment. 

• Additional municipalities namely, the Cape Winelands District Municipality, the Swartland 

Municipality and the West Coast District Municipality were notified via direct emails as 

requested by DEA&DP 

• An advertisement in English was placed in the Tygerburger on the 13th of November with 

detail on and how to comment on the draft Environmental Impact Assessment Report, the 

Water Use Licence application and the Maintenance Management Plan. This advert also 

informed the public of a Public Open Day that was held on 20 November 2024. 

• Three site Notices in English were placed on or near the site along various roads adjacent to 

the site with detail on and how to comment on the draft Environmental Impact Assessment 

Report, the Water Use Licence application and the Maintenance Management Plan during 

the 30-day commenting period. 

• A hard copy of the report was lodged at the Fisantekraal Public Library for public viewing for 

the duration of the 30-day commenting period. A site notice was pinned on the library notice 

board for the same time period.  

• I&APs were encouraged to submit any comments via email, fax, post or Whatsapp.  
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• I&APs who are unable to read or write or who otherwise need special assistance to state 

their views on the proposal, could request assistance in recording their comments or 

objections.  These I&APs could send their comments using the voicenote option on 

WhatsApp. 

• All comments received from I&APs were recorded and an I&AP register compiled and 

updated as required.  

• All comments received were responded to in the Comments and Response (C&R) report 

which was included in the amended Environmental Impact Assessment Report. 

• All comments received during the 30-day comment period were considered in the amended 

Environmental Impact Assessment Report, the WULA technical summary report and 

specialist reports.   

 
Table 70: Outcome of the public participation – To be finalised and submitted upon completion of all 
PPP undertaken for the proposed development. 

Person who 
commented 

Comments  
(support/ object/ 
concerns) 

Reasons for 
objections / 
concerns 

Applicant’s response 
to the 
objection/concerns  
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15. Inputs/Authorisations from other Departments /Stakeholders 
 

- An application was made to CoCT to determine if spare capacity exists in the municipal 

sewage system to accept the sewage flows generated from the proposed CWA development.  

The key aspects of the response are summarized as follows:  

Treatment Capacity  

• Capacity exists at the Fisantekraal WWTW to accept the sewage flows 

from the development.  

Network Capacity  

• The municipal sewage network and pumpstations that can convey the 

sewage to the WWTS are located to the southwest of CWA near the 

Fisantekraal Settlement and Greenville development.  

• However, network coverage is limited and conveying the flows to the 

existing municipal pump station in Fisantekraal and then onward 

conveyance to the Fisantekraal WWTW cannot be achieved without 

network expansion towards the East.  

Treated Effluent Capacity (Zutari, Engineering Services Report, February 2025) 

• A letter of intent has been submitted to the CoCT Treated Effluent 

Department to confirm whether the Fisantekraal WWTW would have 

spare capacity to receive the excess treated effluent generated by the 

development, should Sewer Option 1 be pursued. 

• The letter of intent also includes the maximum projected treated effluent 

required for non-potable demand, should Sewer Option 2 be pursued, to 

confirm whether the Fisantekraal WWTW would have the capacity to meet 

the development's treated effluent demands. The design will ensure that 

all treated effluent generated on-site will be effectively managed and 

disposed of in an environmentally compliant manner; and that no treated 

effluent will be discharged into the stormwater system. 

Based on subsequent discussions with CoCT officials, they indicated support for a 

direct route to the Fisantekraal WWTW.  

- An enquiry was made to CoCT to determine the availability of municipal infrastructure to 

provide potable water to the proposed development.  

The key aspects of the response are summarized as follows:  
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Water Service Provision:  

• The site is currently not serviced with a municipal water connection 

• The existing buildings on site are serviced through boreholes 

Existing Municipal Water Services:  

• The site falls within the Spes Bona Reservoir supply zone 

• There are no existing municipal potable pipelines in close proximity to the 

site. 

• Although there are some supply mains to the chicken farms to the west of 

the CWA development the nearest accessible existing municipal water 

services are found in Fisantekraal settlement.  

• The tie in point is along a trunk main from the Spes Bona Reservoir is a 

400mm dia. located in the R312 Lichtenburg which road and the extent of 

which terminates just after the railway crossing. 

• There are proposed developments in close proximity where municipal 

water mains are proposed and include the Greenville development to the 

south and the Bella Riva development to the east. Both developments 

were considered as possible tie-in locations however, these developments 

are still in the planning stage and there are no firm indications that either 

development will have water infrastructure constructed in the short term in 

time to supply CWA. 

- There are existing land use rights on Portion 4 of Farm 474 Joostenbergs Kloof and Portion 

10 of Farm 724 Joostenbergs Vlakte for the current airport operation to conduct business.  

- There is a valid mining right and EMP on P23 of Farm 724 and RE 474 of currently subject 

to a closure application. 

- There is no existing EA for the site, activities commenced before any of the applicable NEMA 

Regulations came into effect.  

- There is an approved Alien Vegetation Management plan in place for the existing CWA site 

(copy can be provided), which will be incorporated into the amended Alien Vegetation 

Management plan appended to the draft EMPr.  

- In a meeting with City of Cape Town Bulk Water and Water Reticulation on the 4th of October 

2024, a proposal for bulk water supply to CWA and neighbouring developments was put forth 

to meet the medium and long term water requirements for the CWA development. The 

recommendation was based on the bulk water master planning for the northern edge of the 

city, an initial proposal included constructing a 300ML reservoir at the old Spes Bona 

reservoir site (hereafter referred to as Spes Bona Reservoir 3) to enhance climate resilience 
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and meet future water demand. While the proposal underwent an Environmental Impact 

Assessment (EIA), which approved a pipeline from the proposed Spes Bona 3 Reservoir to 

Muldersvlei. It was suggested that CoCT Water Reticulation evaluate the feasibility of 

constructing a reservoir at the proposed site for Spes Bona 3 using the EIA-approved pipeline 

route to supply water to the site and neighboring developments, noting that no progress has 

been made on land acquisition for the proposed pipe route. The reservoir size would be 

determined by CoCT Water Reticulation department, and financing could be partially offset 

by Development Contributions (DCs) from these developments. Zutari have submitted a letter 

to CoCT water reticulation to request support for the developments medium and long term 

water supply (Zutari, Engineering Services Report, February 2025).  
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16. Section 27 (1) 
 
The requirements contained in Section 27(1) of the National Water Act, 1998 (Act 36 of 1998) have 

been considered and are discussed further below. 

Please Note: All information available at the time of compilation has been used to provide the 

different aspects of the motivation; additional information may become available as the project 

proceeds and these sections will be updated accordingly.  

 
a) Existing lawful water uses 
 

An existing lawful water use (ELU) is a water use that lawfully took place in the period two years 

before the commencement of the NWA. This allows any water use that lawfully took place to continue 

until such time as it can be converted into a Licence. 

The current CWA site has a historical borehole close to the existing runways on the East which 

supplies the domestic needs to the current CWA development (Figure 8).  

 
b) Need to redress the results of past racial and gender discrimination 

The applicant is Cape Winelands Aero (Pty) Ltd, a South African registered private company with 

three male white directors. The primary decision-making authority is however delegated to the level 

of a holding company. The holding company for Cape Winelands Aero (Pty) Ltd is RSA Aero Ltd. 

The directorship of RSA Aero Ltd includes three Historically Disadvantaged Individuals – one female 

and two males.  

The proposed development and its associated water uses are expected to generate social and 

economic benefits by driving economic growth and job creation during both the construction and 

operational phases. The CWA represents a substantial private investment that will contribute to 

employment and business opportunities within the broader Cape Town Metropolitan Area. 

Employment creation has the potential to  facilitate greater workforce participation among historically 

disadvantaged individuals (HDIs) thereby addressing economic disparities as a result of past 

discrimination. 

The proposed development activities are expected to create a significant number of employment 

opportunities for HDIs within local communities. Several low-income communities are situated near 

the proposed CWA site, including Fisantekraal, which is located less than 2 km southwest of the 

development and could serve as a primary labour source. According to the Socio-Economic Scoping 

Report (Multi-Purpose Business Solutions, Socio-Economic Impact Assessment, March 2025), 

42.67% of the working-age population residing within 10km of the proposed development site was 

unemployed in 2011. The employment opportunities generated by this project have the potential to 
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enhance economic development in these communities by increasing local participation in the labour 

market and supporting sustained socio-economic growth. 

The Socio-Economic Impact Assessment compiled for the proposed development indicates that the 

project could sustain approximately 25 107 direct and indirect employment opportunities during the 

initial two years of construction and approximately 102 732 direct, indirect and indirect employment 

opportunities during 20 years of operation (Multi-Purpose Business Solutions, Socio-Economic 

Impact Assessment, March 2025). As a result of these jobs, household income could increase by 

approximately R4.7 billion during the initial two years of construction. Operational phase job creation 

could result in an increase in household income of approximately R17.7 billion during 20 years of 

operation.  

The proposed development activities include a labour-intensive construction phase with ongoing 

capital expenditure requirements over a 20-year time frame. The development therefore represents 

a good opportunity for the local building sector and members of the local community who are 

employed in the building sector. Beyond temporary construction-related employment, the 

development generate long-term job opportunities for HDIs across various sectors, including 

maintenance, logistics support, security and safety services, retail and hospitality, customer service, 

ground handling, transportation, training and skills development, and administrative support. Those 

employed onsite will be given opportunities to learn new skills and continue to develop professionally 

as they arise within their relevant positions.   

The proposed CWA expansion would contribute to the primary (raw materials, e.g., sand, stone), 

secondary (e.g., bricks, cement, roof tiles) and tertiary sectors (various professional services) of the 

local economy during the construction phase. Once the airports become operational, the tertiary 

sector in particular would benefit, but the primary and secondary sectors would also continuously 

benefit due to the linkages between the different economic sectors (Multi-Purpose Business 

Solutions, Socio-Economic Impact Assessment, March 2025).  

The creation of new job opportunities and employee training initiatives is expected to have a positive 

socio-economic impact on the community. Providing employment and skills development 

opportunities for local HDIs is a key social benefit, contributing to economic empowerment, workforce 

development, and long-term social upliftment. 

 

c) Efficient and beneficial use of water in the public interest 
 

The proposed project entails the expansion and upgrade of the current Cape Winelands Airport 

(CWA), formerly known as Fisantekraal Airfield (FAFK), from a general flying airfield to a commercial 

airport capable of facilitating long-haul, wide-body flights by airlines and unscheduled operators from 

across the world. The proposed development activities and associated water uses will facilitate 
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enhanced economic development within the region and provide benefits to local and broader 

communities.  

The CWA is a large-scale private development involving substantial capital investments that would 

provide numerous public benefits. The proposed development is expected to stimulate economic 

growth within the region directly and indirectly. The CWA’s objective is to adopt an embedded 

sustainability approach – prioritizing, people, planet and profit. The aim is that sustainability will be 

fully integrated into all elements of the business.  

The proposed development is expected to generate employment opportunities across skilled, semi-

skilled, and unskilled labour categories during both the construction and operational phases. A 

project of this scale is expected to have a significant impact on the local labour market and contribute 

meaningfully to the regional economy. In addition to direct employment, numerous indirect job 

opportunities will emerge as a result of the CWA development, supporting industries such as trade, 

tourism, and related services. While the full extent of capital investment’s economic impact is difficult 

to quantify, its effects will become evident through increased employment, business growth, and 

broader economic activity once the project is operational. 

Furthermore, the airport is strategically located between the three major regional growth centres of 

Cape Town, Stellenbosch and Drakenstein and along north‐south and east‐west road networks 

(Figure 50) and can thus serve both businesses and the tourism industry in the Western Cape (Multi-

Purpose Business Solutions, Socio-Economic Impact Assessment, March 2025). This provides 

opportunities for transport‐related development supported by other transport services (public 

transport, rental cars, etc.) and complementary commercial services.  The airport could also serve 

as a multimodal transport hub given its strategic location near the Saldanha‐linked Mellish Station 

(Rail) and only a few kilometres from the N1 highway, enabling efficient sea‐rail‐road‐air linkages 

(Multi-Purpose Business Solutions, Socio-Economic Impact Assessment, March 2025). 
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Figure 50: Relative location of the proposed Cape Winelands Airport (Multi-Purpose Business 
Solutions, Socio-Economic Scoping Report, September 2023).  

While the proposed development will have substantial socio-economic benefits, a development of 

this scale is not without risks. The proposed primary runway coincides with an onsite delineated seep 

wetland. As such the proposed CWA development will likely result in loss of approximately 6.74ha 

of wetland habitat of the Seep wetland 1 (Figure 29). The mitigation hierarchy was implemented in 

full in an effort to avoid this impact, however no reasonable or feasible alternative is available for the 

runway layout and alignment. As such wetland offsets will be required to compensate for the residual 

loss of this system.  

FEN Consulting was appointed to undertake a freshwater offset investigation to assess suitable 

offset sites. During the offset investigation it was determined that the proposed development 

activities will result in a loss of approximately 6.74ha of wetland habitat. When accounting for indirect 

impacts, the total loss extends to 7.44ha (Figure 14). This loss translates into a residual impact of 

3.97 functional hectare equivalents (HaE) and 13 habitat HaE of wetland to meet the no net loss 

objective.  

Through consultation with various stakeholders including the City of Cape Town, Cape Nature, the 

DEA&DP and the DWS it was determined that onsite offset would be most beneficial in the current 

context. The remainer of Seep Wetland 1 (3.68ha) in the eastern part of the study area along with a 

portion of Channelled Valley Bottom (CVB) Wetland 1 (36.2ha) located further East of the study area 

into which Seep Wetland 1 drains (via an agricultural drain), have been identified as suitable for 

rehabilitation and offset purposes (Figure 14). In addition, the agricultural drain connecting the seep 

wetland to the CVB wetland was also earmarked for rehabilitation as efforts to remedy the CVB 
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wetland may be futile if the erosion present in the agricultural drain is not addressed as well (FEN 

Draft Wetland Offset Study and Implementation Plan, September 2024).  

The selected wetland offset site encompasses approximately 40ha which is available for offset 

purposes (Figure 17). The target offset area will contribute 4.1 functional HaE and 30.5 habitat HaE, 

adequately offsetting the impacts of the proposed CWA development. The rehabilitation plan focuses 

on restoring hydrological and geomorphological processes to support the wetlands' ecological 

functions. Please refer to Section 8 of this report and the Draft Wetland Offset Study and 

Implementation Plan developed by FEN, January 2025 for further details on proposed rehabilitation 

actions.  

In addition to the onsite seep wetland that will be directly impacted by the proposed development 

activities, several wetland systems were identified within the 500m regulated proximity from the 

proposed development site that may be indirectly impacted by the proposed development (Figure 

29) (FEN, Detailed EIA Phase Freshwater Ecological Assessment, February 2025). Given the nature 

of the proposed development (increased impermeable surfaces or surfaces cleared of vegetation) 

suitable stormwater management will play an important role in avoiding / minimizing potential 

impacts on these systems. A concept stormwater management plan has been developed for the site 

(refer Section 7 of this report). The appointed freshwater specialist has provided input into this plan 

to ensure that suitable freshwater impact mitigation is incorporated into the detailed designs.  

The proposed project does not place the safety, water use or access to water of any downstream 

community at risk. The stormwater management plan for the proposed development has been 

designed to take surrounding land areas and communities around the site into consideration and 

thereby ensure that any potential risks are negated through proper planning.  

The proposed development will implement a range of measures, including water-saving 

technologies, to ensure that water is used effectively, thereby maximizing social and economic 

benefits while minimizing any potential impacts on the resource or the environment. These measures 

will include the installation of efficient irrigation systems, rainwater harvesting, and the reuse of 

treated effluent from the wastewater treatment plant for irrigation and energy generation. For non-

potable water requirements, treated wastewater will be used, reducing reliance on groundwater 

abstraction and enhancing the site's resilience to drought in the short to medium term.  By integrating 

these sustainable practices, the project aims to reduce water consumption, promote responsible 

water management, and ensure that the benefits of development are realized without compromising 

the health of local water resources or the surrounding environment. 

The proposed CWA development is based on sound commercial principles and will create 

shareholder value while positively contributing to the South African economy, enabling commercially 

driven investment, and making a direct economic and social impact. CWA will actively work with the 

communities closest to the airport, thereby embracing the role that it can play in improving lives and 
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livelihoods within these communities. With the increasing awareness of finite resources that the 

planet has to offer CWA intends to adopt environmentally responsible methods in all their operations. 

 

 
d) Socio-economic impact –  
 
i) Of water use or uses if authorised:  

 

The proposed development site is located in the Western Cape of South Africa within the City of 

Cape Town local municipality. The Western Cape is currently thriving, experiencing excellent year-

on-year growth in terms of economic activity and population. The development of new growth nodes 

and improved connectivity will play an important role in ensuring that this growth can continue. Cape 

Town as a city is unique in that its geographically isolated from other cities around the world yet 

enjoys a substantial amount of air traffic. With the expansion of CWA into a commercial airport, Cape 

Town will become a “Multi-Airport City” which addresses multiple capacity constraints.  

Airports play a significant role in commercial activity and can contribute to broader economic growth 

through the multiplier effect. According to Airports Council International, airports support the 

economic potential of the communities they serve by fostering business development, employment, 

and long-term growth.  

The Socio-Economic Impact Assessment for the proposed CWA identified both positive and negative 

socio-economic impacts. Potential negative impacts include changes in traffic flows, effects on the 

sense of place, nuisance factors, local crime, an influx of job seekers, and the risk of informal 

settlements due to increased economic activity. Additionally, the presence of construction workers 

may impact local communities (Multi-Purpose Business Solutions, Socio-Economic Impact 

Assessment, March 2025). However, with proper site management and the implementation of 

recommended mitigation measures, these impacts are expected to be low to moderate in 

significance (Multi-Purpose Business Solutions, Socio-Economic Impact Assessment, March 2025). 

Overall, the assessment indicates that the benefits of the development outweigh the potential socio-

economic costs provided that the recommended mitigation measures are implemented (Multi-

Purpose Business Solutions, Socio-Economic Impact Assessment, March 2025). 

Results of the Socio-Economic Assessment revealed that unemployment within the region is just 

over 40%. Analysis of household income levels in the region revealed that approximately 15.43% of 

the households residing within 10km of the proposed development site had no income, while 

approximately 42.30% of households with an income earned less than R76 801 per annum. Within 

20km of the development, approximately 13.47% of the households indicated that they did not have 

an income, 33.54% of the households had an annual income of less than R76 801, and 8.52% of 

households declared an income of more than R614 400 per year  (Multi-Purpose Business Solutions, 
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Socio-Economic Impact Assessment, March 2025). Please note that not all respondents disclosed 

their income to the specialist.   

For the period from 2005 to 2020 the Agriculture, Hunting, Forestry and Fishing, Finance, Insurance, 

Real Estate and Business Services, and General Government sectors demonstrated the highest 

annual growth rates for the Cape Town Metropolitan Area. The primary sector contributed 1.66% to 

the Gross Value Add (GVA) of the CMA economy in 2020, which is slightly up from 1.64% in 2005.  

Agriculture is the largest contributor to the GVA of the Primary sector with a sector contribution of 

81.81% in 2005, increasing to 88.89% in 2020. The secondary sector contributed 23.44% to the GVA 

of the Cape Town Metropolitan Area economy in 2005, while the contribution to GVA decreased to 

19.99% in 2020. The contribution of the Manufacturing sector to the secondary sector GVA 

decreased from 73.64% in 2005 to 73.39% in 2020. The tertiary sector contributed 74,92% to the 

GVA of the CMA economy in 2005; this increased to 79.14% in 2020. The primary, secondary and 

tertiary sectors contributed 2.73%, 16.81% and 80.46% to total employment in the CMA economy, 

respectively in 2020 (Multi-Purpose Business Solutions, Socio-Economic Impact Assessment, 

March 2025). 

The proposed CWA expansion would contribute to the primary (raw materials, e.g., sand, stone), 

secondary (e.g., bricks, cement, roof tiles) and tertiary sectors (various professional services) of the 

local economy during the construction phase. Once the airports become operational, the tertiary 

sector in particular would benefit, but the primary and secondary sectors would also continuously 

benefit due to the linkages between the different economic sectors (Multi-Purpose Business 

Solutions, Socio-Economic Impact Assessment, March 2025). 

The development proposal includes a phased development approach that will take place over a 

period of several years providing substantial, multi-year employment opportunities within the local 

building sector. Furthermore, the proposed development is not only labour intensive during the 

construction phase but will also provide numerous permanent job opportunities during the 

operational phase of the airport for skilled, semi-skilled and unskilled labour. The proposed 

development will employ individuals in a wide variety of different roles including maintenance roles, 

logistic support, security and safety services, retail and hospitality, customer service, ground 

handling services, transportation services, training and skill development, administrative and clerical 

support as well as cleaning and landscaping staff.  

Given that a substantial proportion of individuals living within 20km from the proposed development 

have either no income or are living below the poverty line, the numerous direct employment and 

associated skill development opportunities that will be generated by the CWA development will have 

far reaching benefits for the local labour force. Furthermore, airports are known drivers of commercial 

activity. The proposed development is expected stimulate economic growth far beyond is physical 

development boundaries. The wider effect of a development such as this can often not be quantified 
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but will be seen in work and trade opportunities created in areas such as commerce and tourism 

during and after completion of the project.  

The Socio-Economic Impact Assessment compiled for the proposed development indicates that the 

project could sustain about 32 433 (direct, indirect, and induced) employment opportunities during 

construction and ongoing capital expenditure upgrades over 22 years of initial and ongoing 

construction. This could increase household incomes by R3,8 billion over 22 years. During the initial 

20 years of operations, the project could sustain about 102 732 direct, indirect, and induced 

employment opportunities, adding R17,7 billion in household income. 

In terms of economic benefits, an estimated R8,9 billion in capital investment could generate R23,2 

billion in new business sales, which could add R8,8 billion (net of the import leakage) to the GGP of 

the Western Cape economy during construction. During an initial 20-year operational period, which 

includes a substantial component of maintenance expenditure, an estimated R36,1 billion in nominal 

terms could generate R76,1 billion in new business sales. 

The nature and scale of the proposed development does however raise several negative socio-

economic concerns with one of the most significant being the potential influx of people in search of 

jobs during the construction phase. An influx of job seekers (mainly from the Northern District) during 

construction would lead to competition among local (Fisantekraal) residents for employment 

opportunities. Workers stranded in the area after the construction phase could also increase the 

demand for housing and social services over the longer term (Multi-Purpose Business Solutions, 

Socio-Economic Impact Assessment, March 2025). Mitigation measures include a requirement for 

contractors to employ people from the immediate area whenever possible. Furthermore, a Social 

Engagement Plan, formal monitoring systems and contingency plans for larger-than-expected in-

migration should be prepared and implemented to assist with the management of jobseekers and 

so-called community business forums (Multi-Purpose Business Solutions, Socio-Economic Impact 

Assessment, March 2025). 

Cape Town’s Water Strategy, which was developed in 2019, notes that cost-effective, secure water 

provision is an essential foundation for economic growth and job creation. The proposed 

development aims to use available water sources as sustainably as possible to realize its strategic 

development goals which include economic growth and job creation. Cape Town’s Water Strategy 

further highlights the importance of managing Cape Town as a water wise city. Through 

implementation of water-saving technologies, landscaping with water-wise vegetation and reuse of 

treated effluent, the proposed development will minimise the need for additional water supply while 

simultaneously maximising the socio-economic benefits associated with the proposed development. 

As such the proposed development aligns well with Cape Town’s Water Strategy as it facilitates the 

sustainable use of water to stimulate economic growth by integrating water-wise principles into the 

overall development design.  
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The proposed CWA development is based on sound commercial principles and will create 

shareholder value while positively contributing to the South African economy, enabling commercially 

driven investment, and making a direct economic and social impact. Given the nature of the proposed 

development the social and economic development that will be facilitated by the proposed 

development will not only benefit local communities but will have far reaching benefits for the 

provincial and national economy. 

 

ii) Of the failure to authorise water use or uses:  
 

Should the WULA not be granted, the proposed development cannot proceed, and the jobs referred to in 

d (i) will not be created. The proposed development is a large-scale, long-term project directly generating 

permanent employment opportunities for skilled, semi-skilled and unskilled labour. The CWA development 

is also expected to stimulate economic growth within the broader region generating additional indirect 

employment opportunities in sectors such as commerce and tourism.  

The non-authorisation of the water uses will prevent the development of a commercially sustainable airport 

at this site and will also not enable a reliever airport for CTIA to be developed as per the current proposal. 

The potential for increased commerce and tourism opportunities in the Western Cape will also not be 

realised. The Western Cape is currently thriving, experiencing excellent year-on-year growth in terms of 

economic activity and population. For this growth to continue, new growth nodes, unrestricted air access, 

and the ease of connectivity, are essential. Non-authorisation of the proposed water uses will prevent this 

growth from taking place.   

Should the proposed water uses not be authorized, the development as currently envisioned will not take 

place and the large-scale economic opportunities and social upliftment that can result from the proposed 

development will not be realised.  

It should further be noted that the NEMA Scoping Report considered alternatives in terms of location, type 

of activity, layout, design, and technology. Given the highly specific requirements of the proposed 

development, no reasonable and feasible alternative currently exists to meet the CWA strategic and 

business objectives. The Cape Winelands Airport’s objective is to adopt an embedded sustainability 

approach – prioritizing, people, planet and profit. The aim is that sustainability will be fully integrated into 

all elements of the business. The design of the development and use of technology will thus be 

strategically implemented to ensure that the needs of the development are met in the most 

environmentally, socially and economically sustainable manner possible.  

 
e) Any catchment management strategy applicable to the relevant water resource 

 

The Department of Water and Sanitation (DWS) previously divided the country into 19 Water 

Management Areas (WMAs), each containing a large river system. The proposed development site 
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is located in what used to be the Berg and later the Berg-Olifants Water Management Area (WMA) 

(WRC, 2017). The Berg-Olifants WMA was administered by the Department of Water and Sanitation 

(DWS). 

In 2017 the GreenCape Sector Development Agency prepared a report for the Water Research 

Commission and the Western Cape Government on “Managing Water as a Constraint to 

Development with Decision-Support Tools That Promote Integrated Planning: The Case of the Berg 

Water Management Area”. This report notes that there is increasing recognition that the combined 

effects of climate change, population growth and continued urbanisation are exerting pressure on 

limited water resources. At the same time, economic growth remains vital for alleviating poverty 

(WRC, 2017). Therefore, economic growth is required in spite of significant water resource 

constraints. At issue then is how to allocate water optimally to enable economic growth, while also 

ensuring that human needs are met, and ecological systems maintained. Economic development is 

always linked to access to water (WRC, 2017). According to the GreenCape Sector Development 

Agency report the historic Berg Water Management Area is a “constrained catchment” where all 

readily available water has already been allocated (WRC, 2017). In cases such as this additional 

water resources or reallocation from other users would be required to facilitate future development. 

However, the development of new water resources requires new infrastructure which has cost 

implications. These costs will likely need to be borne by the new users. As such, should future users 

be unable to carry this cost, then the cost of provision of water will become a constraint to economic 

development.  

The WRC report thus highlights the interdependency between economic development and water 

resources which needs to be taken into account. The CWA development is a large-scale private 

investment with the capacity to develop the infrastructure needed to supply the site with the 

necessary water requirements. The proposed CWA development is expected to facilitate substantial 

economic development within the region and aims to do this as sustainably as possible. The site 

aims to reduce its potable water demand by implementing efficient technologies to minimize 

consumption and maximizing water reuse where possible for example, an on-site package treatment 

plant will treat sewage for reuse in non-potable applications such as irrigation and flushing, reducing 

reliance on potable water sources and supporting sustainable water use. 

 

 

 

 

 
f) Likely effect of the water use to be authorized on the water resource and on other water 

users. 
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i) Freshwater Impacts (FEN, Detailed EIA Phase Freshwater Ecological Assessment, 

February 2025): 

According to the Freshwater Ecological Assessment prepared by FEN (February 2025), the activities 

associated with the proposed development could result in the following impacts to onsite and 

adjacent freshwater features:  

- Modification of the seep wetland 1 and CVB wetland 2 and 3’s hydrological functioning and 

water quality 

- Changes to the geomorphological processes (sediment balance, erosion and sedimentation). 

- Wetland habitat loss (seep wetland 1) altered wetland habitat and impacts to biota.  

The proposed development will result in the direct loss of 6.74ha of seep wetland 1 habitat (Figure 

17). FEN Consulting was appointed to undertake an offset investigation to identify suitable target 

wetland areas to be rehabilitated to compensate for the habitat and functionality lost from Seep 

Wetland 1 as a result of the proposed CWA development. The proposed offset currently involves 

rehabilitating the remainder of Seep Wetland 1 together with a portion of CVB wetland 1 which is 

located East of the proposed development area (Figure 17). The implementation of these measures 

will improve the ecological condition of the wetlands, contributing to a net gain in wetland ecosystem 

services and habitat quality. In addition, the agricultural drain connecting the seep wetland to the 

CVB wetland was also earmarked for rehabilitation as efforts to remedy the CVB wetland may be 

futile if the erosion present in the agricultural drain is not addressed as well (FEN, Draft Wetland 

Offset and Implementation Study, January 2025). 

The activities and the associated risks posed by the proposed activities are all highly site-specific, 

not of a significant extent relative to the area of the freshwater ecosystems assessed and therefore 

have a limited spatial extent (within the investigation area) (FEN, Detailed EIA Phase Freshwater 

Ecological Assessment, February 2025). The outcome of the risk assessment matrix undertaken by 

FEN determined that the activities associated with the proposed CWA development pose a Low-risk 

significance to the CVB wetlands, and are thus considered acceptable. The construction and 

operation of the CWA however poses a Moderate risk significance to the seep wetland 1 due to the 

anticipated 6.74ha wetland habitat loss.  

The overall risk significance of the assessed activities is considered moderate. With strict 

enforcement of the site-specific control measures as provided in Table 21, the significance of impacts 

arising from the construction and operational phase of the proposed development can be effectively 

reduced and managed. Based on the results of the RAM and impact assessment, the preferred 

proposed layout alternative is considered acceptable from a freshwater ecosystem management 

perspective, with implementation of the outlined control measures. Based on the provision that all 

control measures that are stipulated in the report be implemented, the project can be authorised 

under the strict provision that there must be clear evidence of a viable offset and compensation plan 
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that ensures that there is no net loss of biodiversity (FEN, Detailed EIA Phase Freshwater Ecological 

Assessment, February 2025).  

ii) Groundwater Impacts (GEOSS, Groundwater Impact Assessment, February 2025 and 

GEOSS, WULA Geohydrological Assessment, February 2025):  

Based on the Groundwater Impact Assessment prepared by GEOSS, the proposed development 

could have several impacts on groundwater quality and quantity. Various activities associated 

with the proposed development pose risks to groundwater quality, these include:  

- Potential impact on groundwater quality deterioration because of contamination by 

construction of the facility 

- Potential impact on groundwater quality deterioration because of surface runoff.  

- Potential impact on groundwater quality deterioration because of leaks from fuel storage 

and distribution. 

- Potential impact on groundwater quality deterioration because of atmospheric deposition.  

- Potential impact on groundwater quality deterioration because of direct release.  

- Potential impact on groundwater quality deterioration because of Accidental Release.  

Potential impact on groundwater quality deterioration because of bio-digestor facilities for 

energy generation. 

- Potential impact on groundwater quality deterioration because of the operation of 

photovoltaic solar facilities. 

- Potential impact due to the depletion of groundwater resources as a result of over-

abstraction. 

- Potential impact on groundwater quality deterioration as a result of over-abstraction 

- Potential impact on groundwater quality deterioration as a result wastewater storage 

before treatment 

- Potential impact on groundwater quality deterioration as a result brine storage before 

treatment 

- Potential impact on groundwater quality deterioration as a result of chemical storage 

associated with WWTW. 

- Potential impact on groundwater quality deterioration as a result of result of irrigation with 

the treated sewage effluent. 

Each source/origin of contamination and potential groundwater impacts associated with the 

proposed development was qualitatively assessed as outlined in Table 28 - Table 41. Should the 

mitigation measures outlined in Table 28 - Table 41 of this report be implemented, the activities 

associated with the proposed CWA development will have a Low - Very Low impact significance on 

groundwater resources (GEOSS, Groundwater Impact Assessment, February 2025).  
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The groundwater assessments also looked at surrounding water users. Based on this study, it was 

observed that there are a number of groundwater users in the surrounding area, and it was found 

that the majority of the users abstract groundwater from the fractured aquifer for agricultural 

purposes. Further to this, no developments similar to the CWA are present within the region. The 

developments of interest that were noted include the County Fair chicken farm and the Fisantekraal 

Wastewater Treatment Works. Each individual impact was assessed with regards to its potential 

cumulative impact when considered along with the other developments with results presented in 

Table 42. With implementation of mitigation measures the cumulative impacts range from Very Low 

to Medium Impact Significance (GEOSS Groundwater Impact Assessment, February 2025).  

Overall, the site has a low to low/medium vulnerability classification which means that the 

susceptibility of the aquifer to contamination from anthropogenic activities is low to medium (GEOSS 

Groundwater Impact Assessment, February 2025). The clay found underlying the site does provide 

some degree of protection to the underlying fractured rock aquifer. However, it must be noted that 

the vulnerability does increase to the northeast where the Colenso Fault system is located. This area 

should be considered as a sensitive area in terms of groundwater.  

Given the fact that there are groundwater users and the proximity of the Colenso Fault to the CWA, 

a no-go area for high-risk activities is proposed for the northeastern section of the study area (Figure 

39). This no-go area does not include the majority of activities planned for the site, but only certain 

high-risk activities such as the aviation fuel farm, retail service station or other activities that are 

considered high risk to groundwater (GEOSS Groundwater Impact Assessment, February 2025).  

The Groundwater Impact Assessment indicated that the development can proceed, provided that 

appropriate mitigation, protection, and monitoring measures are implemented so as not to impact 

groundwater and associated groundwater users (Table 28 and Table 41). High-risk activities should 

be avoided in the designated no-go area near the Colenso Fault and a detailed groundwater 

monitoring program must be finalized once the specifics of the planned activities are confirmed. 

 

iii) Hydropedological Impacts Risk (Zimpande Research Collaborative, 

Hydropedological Assessment, February 2025) 

The Hydropedological Assessment undertaken by Zimpande Research Collaborative found:  

- At the landscape unit (hillslope) scale streamflow and surface runoff increase modestly 

by 6.17% and 6.52%, making up 13% of the water balance due to new impervious 

surfaces and stormwater redirection. Lateral flow and percolation decrease by 2.8% and 

3.7%, with minimal overall impact due to the absence of interflow soils.  

Evapotranspiration is the dominant water loss at 78.53%, and local rainfall remains crucial 
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for wetland dynamics. Slight decrease in profile water has minimal impact on wetland 

conditions, with a predicted change of no more than one PES class. 

- At the hydrological response unit scale, evapotranspiration, the dominant water outflow, 

decreases due to site clearing and infrastructure, but still accounts for 78.71% of the 

water balance. Streamflow and surface runoff are projected to increase by 13.62% and 

14.26%, respectively, due to impervious surfaces and low soil storage capacity. Lateral 

flow shows minimal change (-0.4%) and percolation decreases by 4.35%. Slight increase 

in profile water post-development, indicating higher moisture levels. Hydropedological 

processes and wetland functionality are expected to remain largely unchanged with 

effective stormwater management. 

The results indicate that the proposed project can be considered for authorisation from a 

hydropedological perspective as it is not anticipated to cause an unacceptable impact of the 

wetland recharge mechanisms based on the type of soils identified as well  as the quantification 

of hydropedological losses (Zimpande Research Collaborative, Hydropedological Assessment, 

February 2025). The PES/EIS and functionality will likely remain unchanged once mitigations 

have been implemented. 

g) Class and the resource quality objectives of the water resource 
 

i) Freshwater Resources:  

Key background information relating to the characteristics of the freshwater ecosystems associated 

with the study area and the associated investigation area are presented in Table 71 below. 
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Table 71:  Desktop data (from desktop databases only) relating to the characteristics of the freshwater ecosystems associated with the study and 
investigation areas (FEN, Detailed EIA Phase Freshwater Ecological Assessment, February 2025).  
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The Scoping Phase Freshwater Ecological Assessment undertaken by FEN (FEN, Detailed EIA 

Phase Freshwater Ecological Assessment, February 2025) identified a single seep wetland within 

the proposed development area. In addition, a second seep wetland and four CVB wetland were 

identified within 500m from the proposed development area (Figure 29).  

Classification of the identified freshwater ecosystems were undertaken at Levels 1 - 4 of the 

Classification System (Ollis et al, 2013). This system was classified as Inland Systems. Table 72 

below presents the classification from level 3 to 4 of the Wetland Classification System. 

Table 72: Characterisation of the freshwater ecosystems associated with the study and investigation 
areas (FEN, Detailed EIA Phase Freshwater Ecological Assessment, February 2025). 

 

Seep 1 will be directly impacted while Seep 2 and CVB wetland 2 and 3 will be indirectly impacted 

by the proposed development activities. These wetlands were therefore quantitatively assessed 

within the scoping phase freshwater report. Table 73 and Table 74 summarise the findings of the 

field verification in terms of relevant aspects (hydrology, geomorphology and vegetation 

components) of the freshwater ecology of these wetland systems.  

CVB wetlands 1 and 4 were assessed qualitatively due to the very low quantum of risk of the activities 

associated with the proposed CWA development to the wetlands considering their approximate 

location of 330m, 450m and 227m from the study area, respectively (FEN, Detailed EIA Phase 

Freshwater Ecological Assessment, February 2025).  
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Table 73: Summary of the results of the channelled valley bottom (CVB) wetlands 2 and 33 associated with the proposed CWA development (FEN, Detailed 
EIA Phase Freshwater Ecological Assessment, February 2025). 
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Table 74:  Summary of the results of the seep wetlands 1 and 25 associated with the proposed CWA development (FEN, Detailed EIA Phase Freshwater 
Ecological Assessment, February 2025). 



 

237 

 

 

Following the assessment of the watercourses that could potentially be directly or indirectly impacted 

by the proposed development activities the DWS specified Risk Assessment Matrix (GN509 of 2016) 

was applied by the Freshwater Ecologist to ascertain the significance of risk associated with the 

proposed development on the key drivers and receptors (hydrology, water quality, geomorphology, 

habitat and biota) of the assessed wetlands.  

According to the RAM the activities associated with the proposed development during both the 

construction and operational phases pose a Low risk to the CVB wetlands and a Moderate risk to 

the seep wetland 1 due to the anticipated 6.74ha seep wetland 1 habitat loss as a result of the 

proposed CWA development encroaching into the wetland.  

According to the impact assessment, the proposed development also poses a negative moderate 

impact to the ecological integrity of the freshwater ecosystems associated with the proposed 

development mainly to the seep wetland 1 due to the construction activities and operation of the 

CWA development and related infrastructure. Furthermore, the operation of the CWA and 

stormwater related impacts associated with the proposed development and anticipated loss of 

wetland habitat (of seep wetland 1) will cumulatively add to the existing water quality, sediment 

issues and habitat alteration impacts currently experienced by the freshwater ecosystems.  

Control measures listed in the Detailed EIA Phase Freshwater Ecological Assessment (FEN, 

February 2025) must be implemented in full. A freshwater offset investigation has been undertaken 

for the 6.74ha loss of freshwater habitat associated with the seep wetland 1, as per consultation 

between the proponent and the DWS, and guidance and stipulations provided by the DWS in this 

regard. An onsite wetland offset has been identified and a Wetland Offset Study and Implementation 

Plan has been developed (FEN, Draft Wetland Offset Study and Implementation Plan, January 

2025). With strict enforcement of the site-specific control measures, the significance of impacts 

arising from the construction and operational phase of the proposed development can be effectively 

reduced and managed (FEN, Detailed EIA Phase Freshwater Ecological Assessment, February 

2025). 

ii) Groundwater Resources:  

The proposed CWA is located within Quaternary Catchment G21E which falls within what used to 

be the Berg WMA. While draft resource quality objectives (RQO) are available for the Berg 

Catchment, Quaternary Catchment G21E is not listed. Quaternary Catchment G21E is located within 

the Diep River Catchment IUA. Where RQO have been listed for quaternary catchments within the 

Diep River Catchment, the target ecological category ranges between C and D.  

The WULA Geohydrological Assessment undertaken by GEOSS, outlined the Hydrogeological 

Parameters for Quaternary catchment G21E as presented in the WRC 2012 report (Table 75). In 

addition, an evaluation was completed using the Aquifer Firm Yield Model. The Aquifer Firm Yield 
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was determined to be 10 874 749m³/a (344.6L/s) with a recharge of 17 435 516m³/a for the 

catchment G21E. The results of the Aquifer Firm Yield Model for Quaternary Catchment G21E are 

presented in Table 76.  

Table 75: Hydrogeological Parameters for Quaternary catchment G21E 

 

Table 76:  Results of the Aquifer Firm Yield Model for Quaternary Catchment G21E 

 

The proposed development area has a localized aquifer, referred to as a Groundwater Resource 

Unit (GRU), formed within the fractured rock aquifer of the Tygerberg Formation. The GRU was 

delineated using quaternary catchment boundary to the north and west and includes exposed 

fractured Tygerberg Formation in these areas, the Colenso Fault system to the northeast of the study 

area and also to the boundary delineation (Figure 51). 

On assessment of the geological map, the GRU has an extent of approximately 125km2 and the 

minimum recharge volume was calculated to be 4 112 150m3/a for the GRU. The firm yield of the 

GRU is calculated to be 2 564 799.3m3/a which is estimated to be approximately 62.4% of recharge. 

A conservative approach was used to calculate the recharge and firm yield volumes and actual 

volumes are believed to be higher than the calculated volumes.  

The current volume of groundwater abstracted within the GRU, is based on the registered WARMS 

boreholes (database last accessed 21 February 2025), is 1 445 753m3/a (Figure 51). Note that only 

registered and active sites were taken into account. Based on these volumes, a volume of 

1 119 046,3m3/a (2 564 799.3m3/a – 1 445 753m3/a) is available within the GRU. The additional 

volume of 163 671,84m3/a (full requested volume) for which a license is being applied, is less than 

the volume of 1 119 046,3m3/a available within the firm yield of the GRU. Because the firm yield of 
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the GRU is more than the predicted water demand of the property, the license application volume is 

considered to be within the sustainable supply volume of the aquifer. 

 
Figure 51: GRU, property boundaries with the existing, recently drilled, hydrocensus. WARMS 
boreholes production borehole superimposed on the Google Earth image (GEOSS, WULA 
Geohydrological Assessment, February 2025).  

The WULA Geohydrological Assessment undertaken by GEOSS also outlined the following site-

specific resource quality management measures:  

- Groundwater abstraction volumes must be monitored. 

- Water levels must be monitored and should not drop below the critical water level (85mbgl 

for CWA_BH001, 61mbgl for CWA_BH002 and 101mbgl for CWA_BH003). 

- Monitoring information must be assessed regularly (suggest monthly). If the water level 

in the boreholes drops below the dynamic water level. i.e. 72mbgl for CWA_BH001, 

40mbgl for CWA_BH002 and 61mbgl for CWA_BH003, abstraction will immediately be 

reduced by 10%. This would be for normal rainfall events. If a hydrological drought 

persists for more than two years, the water level can drop to above the critical water level 

i.e. 85mgbl for CWA_BH001, 61mbgl for CWA_BH002 and 101mgbl for CWA_BH003. 

Monitoring will persist after 30 days. In the event of lowered levels persisting after the 

initial 10% reduction, further reductions in excess of 10% must be implemented and if the 



 

240 

 

 

low levels persist for more than 60 days, abstraction must cease until the levels have 

been recovered. This process will continue until the water level in the borehole is table.  

- Monitoring information must be assessed regularly (suggested quarterly). If an increase 

of 25% in electrical conductivity is observed, abstraction will immediately be reduced by 

10%. Monitoring will persist after 30 days if the water quality of the borehole does not 

recover. In the event of poor quality persisting after the initial 10% reduction, further 

reduction in excess of 10% must be implemented and if quality continues to deteriorate 

for more than 60 days, abstraction must cease until the water quality as stabilized.  

- A formal groundwater management plan needs to be designed and implemented. 

 
h) Investments already made and to be made by the water user in respect of the water 

use in question 
 

The proposed CWA development includes substantial financial investment into the local economy to 

initiate the project. Approximately R100M has been spent to date and a further approximately 

R8 billion will be spent over the next 5 years. Furthermore, the ongoing annual investment in 

operating costs, which will be injected into the local economy through suppliers of products and 

employment of labour will be ongoing throughout the operation of the development.  

 
i) Strategic importance of the water uses to be authorised 
 

The authorisation of the proposed water uses will be strategic from an economic point of view, 

enabling the sustainable and efficient use groundwater for the redevelopment and expansion of the 

current CWA to facilitate economic development. The CWA’s objective is to adopt an embedded 

sustainability approach – prioritizing, people, planet and profit. The aim is that sustainability will be 

fully integrated into all elements of the business. 

According to the National Water Resources Strategy the latest Water Sector Priority Focus Areas 

2020 to 2030 are: 

• Reducing water demand and increasing supply  

• Redistributing water for transformation,  

• Managing water and sanitation services under a changing climate,  

• Regulating the water and sanitation sector,  

• Improving raw water quality,  

• Protecting and restoring ecological infrastructure for the green economy,  

• Creating effective water sector institutions,  

• Promoting international cooperation,  

• Building capacity for action,  
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• Ensuring financial sustainability,  

• Managing data and information in line with 4IR and global knowledge,  

• Enhancing research, development and innovation,  

• Addressing legislative and policy gaps. 

The proposed water uses are in line with the following priority areas:  

1) Reducing water demand – The site aims to reduce its water needs, while at the same time 

reusing water where possible to decrease the demand on the underlying aquifer. It is 

proposed to reuse treated effluent from the wastewater plant for irrigation and as feed 

material into the Biodigester.  

Future irrigation for the site will ensure efficient use of water through water conservation 

measures, and landscaping will be indigenous to ensure low irrigation need. Initial planting 

will be undertaken during the winter months to minimize water needed during the 

establishment phase. Abstraction from the boreholes will be metered and monitored and use 

on site will be sub metered to enable early leak detection or spikes in on site usage. 

Installation of toilets, taps, showers and other water use points will be water efficient.  

2) Managing water and sanitation services under a changing climate – The main risk to the 

Western Cape by climate change is reduced average rainfall. Surface water supplies will 

become more strained as temperatures rise, rainfall decreases, and evaporation increases. 

Ensuring a secure subsurface supply (boreholes) and decreasing the demand from CoCT for 

potable supply enables the site to be drought resilient and manage their supply more 

efficiently.  

Waterborne sewer is a high consumer of potable supply. The site aims to reuse treated 

effluent from the proposed wastewater treatment plant for irrigation and as feed material into 

the Biodigester, minimising the need for additional water supply and generating alternative 

source electricity for the site. 

When considering how the development may affect or promote justifiable economic and social 

development, the relevant spatial plans must be considered, including the National Development 

Plan (NDP), Municipal Integrated Development Plans (IDP), Spatial Development Frameworks 

(SDF) and Environmental Management Frameworks (EMF). According to the Socio-economic 

scoping report (Multi-Purpose Business Solutions, Socio-Economic Scoping Report, September 

2023), the CWA is compatible with the relevant spatial plans in the following manners:  

- The NDP (2012) - The NPD sets out six interlinked priorities that include enabling faster 

economic growth, higher investment and greater labour absorption. The CWA development 

subscribes to the NDP principles by offering commercial opportunities close to the Northern 

District of the CoCT.  
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- The Western Cape Provincial SDF (2014) - The proposed CWA development will contribute 

toward private sector investment, reinforce the CoCT economy and create additional 

employment (in particular in the transport and construction sectors) that will further 

strengthen growth in the local economy.  The project addresses spatial efficiency to some 

extent, i.e. mixed‐use as opposed to mono‐functional land uses. The provision of additional 

airport services will significantly contribute to the tourism sector in the Western Cape as it will 

increase connectivity and visitors to the region. 

- The CoCT Economic Growth Strategy (2013) - The CWA is a large private investment that 

would contribute toward economic growth and job creation during both the construction and 

operational phases.  The proposed development offers an opportunity for skills development 

and will contribute to transport infrastructure.   

- The CoCT IDP (2022-2027) - The development will ensure a substantial direct investment 

into the CoCT and represents a significant indirect investment in the area. Direct jobs will be 

created that will benefit the communities in the surrounding areas during the construction and 

operational phases. It will also directly support the transport sector by providing additional 

airport services. 

- The CoCT Municipal SDP (2023) - The proposed development subscribes to the spatial 

strategies of the CoCT as it represents a private investment to establish a new economic and 

transport hub. It will contribute to creating and attracting investment that will facilitate 

economic growth and employment opportunities, while also addressing the need for 

improved aviation services in CoCT.   

- The Northern District Plan (2023) - The CWA falls within Sub‐district 3, with areas to the west 

and south earmarked for residential development. Key interventions / actions proposed in the 

Northern District Plan include amending the urban development edge to provide for inclusion 

of CWA. However, H & A Planning (2023) noted that the amendment of the urban 

development edge does not cover the proposed expansion of the airport. Since the landside 

development of airports should be inside the edge, site‐specific circumstances for deviation 

from the MSDF will thus have to be motivated in terms of the Municipal Planning By‐law. 

Furthermore, proposed CWA development has aligned itself with the National, Provincial and Local 

government vision and strategies of climate change and sustainable development. The United 

Nations Sustainable Development Goals (SDG’s) interconnect environmental, social and economic 

aspects of sustainable development by emphasizing sustainability. 

The 17 SDGs are: No poverty (SDG 1), Zero hunger (SDG 2), Good health and well‐being (SDG 3), 

Quality education (SDG 4), Gender equality (SDG 5), Clean water and sanitation (SDG 6), Affordable 

and clean energy (SDG 7), Decent work and economic growth (SDG 8), Industry, innovation and 

infrastructure (SDG 9), Reduced inequalities (SDG 10), Sustainable cities and communities (SDG 
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11), Responsible consumption and production (SDG 12), Climate action (SDG 13), Life below water 

(SDG 14), Life on land (SDG 15), Peace, justice, and strong institutions (SDG 16), Partnerships for 

the goals (SDG 17).  

According to a preliminary study conducted by industry specialists the proposed project is aligned 

with several SDGs:  

- SDG 1, 2, 3 & 4 (Reduction in poverty, hunger and increase in health, well ‐being and 

education) – the project aims to create jobs for breadwinners, resulting in the ability for 

households to have nutritional food on the table and for the youth to be educated.  

- SDG 8 (Decent Work and Economic Growth) ‐ the project aims to be positioned as an ‘airport 

city’ and notwithstanding the additional flights that can be accommodated in the Western 

Cape the focus on non‐aeronautical revenue on the landside, such as commercial and 

property development opportunities, can create job opportunities and economic growth for 

the region.  

- SDG 11 (Sustainable Cities and Communities) ‐ the proposed project aims to be a 

sustainable and a green airport, and by embracing renewable energy and reducing carbon 

emissions, the airport can contribute to the development of sustainable and resilient cities 

and communities.  

- SDG 12 (Responsible Consumption and Production) ‐ The proposed project emphasises 

sustainable practices and reduction in the amount of reserve fuel, and promotes responsible 

consumption and production, allowing the airport to reduce its environmental impact as well 

as support the reduction in global aviation fuel consumption.  

- SDG 13 (Climate Action) ‐ The proposed project aims to reduce its carbon footprint and 

include renewable energy which will support this goal both on a local and international level. 

 
j) The quality of water in the water resource which may be required for the Reserve and 

for meeting international obligations 
 

The proposed development activities include the abstraction of groundwater from three production 

boreholes located onsite. This water will be treated and used as potable supply for the proposed 

development. A desktop hydrocensus was carried out using a 2km search radius around the property 

boundary, to determine if there are any groundwater users in the area (WULA Geohydrological 

Assessment, February 2025). A search of the National Groundwater Archive (NGA), which provides 

data on borehole positions, groundwater chemistry and yield, when available, was carried out to 

identify proximal boreholes. 

During the hydrocensus a field verification was undertaken, and it was found that there are other 

existing groundwater users in the surrounding area, and that most of the users abstract groundwater 
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from the fractured aquifer. The water levels range from shallow to deep (from 1.24mbgl to 

7.881mbgl). However, the water levels that were indicated as deeper than 20mbgl all originate from 

the NGA database. Water levels deeper than 20mbgl do not correspond to the hand-measured 

resting groundwater levels during the hydrocensus which were all less than 20mbgl. It is therefore 

considered likely that the NGA water levels deeper than 20mbgl may represent pumping water levels 

(WULA Geohydrological Assessment, February 2025).  

Further, borehole yields range from 0.2 to 8.3L/s, thereby exceeding the regional yields in some 

areas. The EC is also in keeping with the regional map, ranging from 19.7 to 632mS/m. Total 

dissolved solids (TDS) values also correlated with measured EC values, while pH was neutral 

between 6.2 and 7 (WULA Geohydrological Assessment, February 2025). 

The three production boreholes present onsite were yield and quality tested by a SANAS accredited 

laboratory. The water quality results obtained were classified according to the SANS241-1: 2015 

standards (Table 15). The groundwater from CWA_BH001 was found to be of “marginal” water 

quality for human consumption, with elevated turbidity levels related to high concentrations of Fe 

and Mn in the groundwater (Table 16 & GEOSS, Borehole Yield and Quality Testing of CWA 

_BH001, September 2022). Groundwater from CWA_BH002 and CWA_BH003 was found to be of 

poor quality with Fe and Mn levels above the chronic health limit of the SANS 241-1:2015 drinking 

water guidelines (Table 16 & GEOSS, Borehole Yield and Quality Testing of CWA _BH002, 

December 2022 & GEOSS, Borehole Yield and Quality Testing of CWA_BH003, December 2024).  

According to the WULA Geohydrological Assessment undertaken by GEOSS, over abstraction of 

groundwater from a borehole can potentially draw poorer water quality from the nearby environment 

into the borehole. This is likely to affect the groundwater quality in the area in general and might 

affect the supply in other boreholes within the same aquifer. As such the following mitigation 

measures were recommended to prevent this impact from taking place:  

- Groundwater abstraction volumes must be monitored. 

- Water levels must be monitored. 

- Monitoring information must be assessed regularly (suggested quarterly). If an increase of 

25% in electrical conductivity is observed, abstraction will immediately be reduced by 10%. 

Monitoring will persist after 30 days if the water quality of the borehole does not recover. In 

the event of poor quality persisting after the initial 10% reduction, further reductions in excess 

of 10% must be implemented and if quality continues to deteriorate for more than 60 days, 

abstraction must cease until the water quality has stabilised.   

There are no international obligations to be met as far as water distribution is concerned. 
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k) Probable duration of any undertaking for which a water use is to be authorised 
 

The Water use authorisation will be linked to a long-term investment and operational presence of 

the landowner in the area and should be reviewed every 5 years to assure demand and use 

appropriateness. The proposed development will follow a phased approach with upscaling occurring 

over a period of several years based on market demand. The water use licence should be issued for 

a period of 40 years. Thereafter it should be renewed on a 20-year basis.  
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17. Declaration by the applicant with signature confirming that the 
information submitted is correct. 

 

 
 
 
 
 
 
 
 
 
 
 



RE TION - 1

RESOLUTION PASSED BY THE DIRECTORS OF

CAPEWINELAN RO (P ! (?COMPANY?)

PASSED AT Cape Town ON 1 September 2023

RESOLVED as a director's resolution that this Company apply to the City of Cape Town, and various

other departments for all statutory authorisations and permissions in respect of various fixed properties

whereby Power of Attorney has been obtained in order to develop an airport; and

RESOLVED FURTHER that Mr Deon Cloete (ID 6509295209088) in his capacity as the director of

the Company be and is hereby authorised on behalf of this Company to:

(i) do all such things and sign all such other documents as may be necessary or requisite to

give effect to this resolution; and

(ii) to give Power of Attorney to Paul Slabbert (Id: 7305235224082) from PHS Consulting and

Jacob Hugo (id:5903215021080) from H&A PLANNING with power of substitution with

other relevant registered professionals to obtain such approvals on the Company?s behalf.

(iii) in order to submit application documents, sign documents and to perform ail such acts

which may be necessary in relation to the following legislation as amended:

National Environmental Management Act, 1998 (Act No. 107 of 1998)

National Environmental Management: Waste Act, 2008 (Act 59 of 2008)

National Environmental Management: Air Quality Act, 2004 (Act 39 of 2004)

National Water Act, 1998 (Act No. 36 of 1998) Water Use Licensing and/or General

Authorization

Water Services Act, 1997 (Act No. 108 of 1997)

6. National Heritage Resources Act, 1999 (act no. 25 of 1999)

7. Mineral and Petroleum Resources Development Act, 2002 (Act No. 28 of 2002), mine

closure/removal of mining right

8. Subdivision of Agricultural Land Act (Act 70 of 1970)

9. The Western Cape Land-Use Planning Act, 2014 (Act No 3 of 2014)

10. The City of Cape Town Municipal Planning By-Law, 2015 (as amended)

11, The City of Cape Town Immovable Property By-Law, 2014 (as amended)

SIGNED at CAPE TOWN on 1 SEPTEMBER 2023.



As directors:

Mr Nicholas Ferguso

Mr Deon Cloete

lu iléceon

Mr Mark Wilkinson

N S Ferguson
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18. Appendices 
 

Appendix A – WULA Status 



Applica�on Status     

 

Water User  
Capewinelands Aero (Pty) Ltd

Applica�on  
WU33620 - WULA for Cape Winelands Airport Expansion project

 
Dura�on: Day 0 of 90
Current Status: Applicant : Prepare Technical Report
 

# Date Applicant Department Dura�on in Days

1 Jun 3 2025 1:33PM Applicant : Prepare Technical Report  12 Day(s) (Current)

2 Jun 2 2025 11:43AM  Pre Applica�on Enquiry 2 Day(s)

3 Apr 22 2025 12:29PM  Site Inspec�on Determina�ons 27 Day(s)

4 Apr 17 2025 2:40PM  Site Inspec�on Determina�ons 2 Day(s)

5 Apr 7 2025 2:55PM
Applicant : Prepares WUL Applica�on for
submission  9 Day(s)

6 Apr 4 2025 9:33AM  Site Inspec�on Determina�ons 2 Day(s)

7 Jan 18 2024 9:14AM
Applicant : Prepares WUL Applica�on for
submission  293 Day(s)

8 Dec 4 2023 2:37PM  Pre Applica�on Enquiry 18 Day(s)

9 Dec 4 2023 2:37PM  Pre Applica�on Enquiry 1 Day(s)

10 Dec 4 2023 2:34PM
Applicant : Prepares Pre-applica�on for
submission  1 Day(s)

11 Nov 16 2023 12:28PM  Pre Applica�on Enquiry 13 Day(s)

12 Nov 15 2023 12:44PM  Pre Applica�on Enquiry 2 Day(s)

13 Oct 19 2023 2:19PM
Applicant : Prepares Pre-applica�on for
submission  20 Day(s)

6/18/25, 10:07 AM Applicant - Main Menu

https://ewulaas.dws.gov.za/ewulaasprod/ExtMain.aspx 2/8
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Appendix B - Water Use Licence Application Geohydrological Assessment: Cape Winelands 
Airport, Fisantekraal, Western Cape (GEOSS, February 2025) 
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4.1 Site Context 

4.2 Topography 

4.3 Climate 
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6.1 Aquifer Yield 

6.2 Aquifer Quality 

6.3 Aquifer Vulnerability Classification 
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8.1 Desktop Assessment (Existing Groundwater Information) 



Water Use Licence Application Geohydrological Assessment: Cape Winelands Airport, Fisantekraal, Western Cape 

(January Update V4)

 

Report No: 2025/01-08 23 

 

 



Water Use Licence Application Geohydrological Assessment: Cape Winelands Airport, Fisantekraal, Western Cape 

(January Update V4)

 

Report No: 2025/01-08 24 

 



Water Use Licence Application Geohydrological Assessment: Cape Winelands Airport, Fisantekraal, Western Cape 

(January Update V4)

 

Report No: 2025/01-08 25 

 

8.2 Hydrocensus 





Water Use Licence Application Geohydrological Assessment: Cape Winelands Airport, Fisantekraal, Western Cape (January Update V4)

 

Report No: 2025/01-08 27 



Water Use Licence Application Geohydrological Assessment: Cape Winelands Airport, Fisantekraal, Western Cape (January Update V4)

 

Report No: 2025/01-08 28 



Water Use Licence Application Geohydrological Assessment: Cape Winelands Airport, Fisantekraal, Western Cape (January Update V4)

 

Report No: 2025/01-08 29 



Water Use Licence Application Geohydrological Assessment: Cape Winelands Airport, Fisantekraal, Western Cape (January Update V4)

 

Report No: 2025/01-08 30 



Water Use Licence Application Geohydrological Assessment: Cape Winelands Airport, Fisantekraal, Western Cape (January Update V4)

 

Report No: 2025/01-08 31 



Water Use Licence Application Geohydrological Assessment: Cape Winelands Airport, Fisantekraal, Western Cape (January Update V4)

 

Report No: 2025/01-08 32 



8.3 Groundwater Flow Direction 





8.4 Yield Testing 
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8.4.4 Yield Testing at CWA_BH003 
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8.5 Water Quality Analysis 
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8.5.1 Chemical Diagrams 
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10.1 Sources 
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10.2 Pathways 

10.3 Receptors 

10.4 Risk Impact Assessment 

Source(s):

Contaminants from the 
sources listed in 

Section 8.1

Pathway(s):

Boreholes

Sides of buildings

Excavations and 
conduits constructed 

for services

Seepage

Receptors(s):

Groundwater users

Environment 

Underling fractured 
aquifer

Overall Risk:

Low - Medium
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10.4.1 Development Alternative 1 (No-go Option) 
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10.4.2 Development Alternatives 2, 3 and 4 (Further Development) 
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10.5 Cumulative Assessment 
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11.1 Proposed Groundwater Monitoring Plan For Production Boreholes 
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11.2 Proposed Groundwater Monitoring Plan for Monitoring Boreholes 
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Location: Cape Winelands Airport

Date: 02-Nov-22

Client: Capital Expendature Projects

Overburden (0 - 1 m)

Red-brown clay (1 - 4 m)

Quartz-rich sand (4 - 6 m)

Yellow-orange clay (6 - 8 m)

Quartzitic gravel (8 - 10 m)

Water strike at 43 m

Water strike at 47 m

Water strike at 50 m

Water strike at 58 m

Water strike at 61 m

Water strike at 69 m

Water strike at 79 m

End of borehole at 100 m

Drilled By: Gerritsen Drilling SA Airlift yield = 44 000 L/h

Drill Method: Air percussion

Logged By: GEOSS South Africa

Remarks:

203 mm Normal air 

percussion drilling with 

open borehole 

construction (43 - 100 m)

304 mm Normal air 

percussion drilling & 273 

mm solid steel casing                 

(0 - 8 m)

Dark-green shale with quartz 

veining in places                 

(43 - 100 m).

254 mm Normal air 

percussion drilling & 219 

mm solid steel casing                 

(0 - 40 m)

Latitude: -33.76876

Longitude: 18.732067

Ground Elevation: 123 mamsl

Lithological Description Lithology Symbol & Depth (m)

Log of Borehole No.: CWA_BH002

Light-grey - white clay            

(10 - 20 m)

Grey-green highly weathered 

shale                        (20 - 43 m)

Borehole Construction Description & water strike

Water strike at 54 m

Water strike at 37 m
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EC Electrical conductivity

mbgl Meters below ground level

mbch Meters below casing height

mbdl Meters below datum level

magl Meters above ground level

L/S Litres per second

RPM Rates per minute

S/W/L Static water level

µS/cm Microsiemens per centimetre

PR0JECT # P2647

BBR ERNST

CONSULTANT: GEOSS THABANG

DISTRICT: COCT TINASHE

PROVINCE: WESTERN CAOE MARTIN

FARM / VILLAGE NAME : FISANTEKRAAL

DATE TESTED: 05/04/2022 EC meter number #151

MAP REFERENCE:

CO-ORDINATES:

FORMAT ON GPS: hddd ° mm   ' ss.s  " hddd °mm.mmm  ' hddd.ddddd

LATITUDE:
°   '  " °  ' S 33.76452

LONGITUDE:
°   '  " °  ' E 018.73271

BOREHOLE NO: CWA-EAST BOREHOLE

TRANSMISSIVITY VALUE:

TYPE INSTALLATION: SUBMERSIBLE

BOREHOLE DEPTH: (mbgl) 100.44

COMMENTS: INSTALLED 94.00 O PIEZOMETER TUBE (32MM)

SAMPLE INSTRUCTIONS  :

Yes No macro bacterio-logical DATA CAPTURED BY: ZOE

DATA CHECKED BY: AVN 

07H30

CONSULTANT GUIDELINES

BOREHOLE DEPTH: m l/s WATER STRIKE 1: m

BLOW YIELD: m l/s WATER STRIKE 2: m

STATIC WATER LEVEL: m l/s WATER STRIKE 3: m

PUMP INSTALLATION DEPTH: m l/s COMMENTS:

RECOVERY:      l/s

AFTER  STEPS: h l/s TELEPHONE NUMBERS PHONE : ( NAME & TEL)

AFTER CONSTANT:        h min

DESCRIPTION: UNIT QTY UNIT QTY

STRAIGHTNESS TEST: NO 0 BOREHOLE DEPTH AFTER TEST: M 100.81

VERTICALLY TEST: NO 0 BOREHOLE WATER LEVEL AFTER TEST: (mbch) M 41.23

CASING DETECTION: NO 1 SAND/GRAVEL/SILT PUMPED? YES/NO 0

SUPPLIED NEW STEEL BOREHOLE COVER: NO 0 DATA REPORTING AND RECORDING NO 1

BOREHOLE MARKING NO 1 SLUG TEST: NO 0

SITE CLEANING & FINISHING NO 1 LAYFLAT (M): M 100

LOGGERS FOR WATERLEVEL MONITORING NO 0 LOGGERS FOR pH AND EC: NO 0

NAME:

DESIGNATION:

07/04/2022

Abbreviations

STEP 4:

Water sample taken

Date sample taken

BOREHOLE TEST RECORD

PRODUCTION BONUS:

  OR  OR

If consultant took sample, give name:

Test for:

STEP 1:

DATE:

SIGNATURE:

Time sample taken

STEP 3:

It is hereby acknowledged that upon leaving the site, all existing equipment is in an acceptable condition.

STEP 5:

STEP 6:

STEP DURATION:

STEP 2:
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Borehole number: Old / Alternative number:

Contractor: Supervisor:

Operator:

Type pump Depth Condition Drive unit Condition Pump house Condition

SUBMERSIBLE 93.8 GOOD ELECTRIC GOOD

Pump type Depth installed (m) Date & time (started)

DRAWDOWN (m)

0.53 l/s 4.36

2.01 l/s 16.33

3.02 l/s 25.26

4.02 l/s 36..41

l/s

l/s

l/s

l/s

l/s

l/s

Pump type Depth installed (m) Date & time (started) Date & time (completed)

06/04/2022 08H00 08/04/2022

Drawdown (m) Duration (min) Recovery (min)

Total: (Multi-rate and Constant Discharge rate)

MAINTENANCE

Work time: hour Transport existing equipm.                      Km Travelling (To fix);                                   Km

Borehole number Drawdown (m) Hand/logger Distance (m)

Observation Hole 1 0

Observation Hole 2 0

Observation Hole 3 0

Observation Hole 4

Observation Hole 5

From project# To #: P2647

Village Borehole no Village Borehole no

CWA-EAST 

BOREHOLE

40.62

100.44

Reason:

Reason:

Yes: No: If not where was it left:

Remarks:

08H00

Yield l/s

From: To:

GARMINGPS Unit number:

144042.97

Maintenance: Parts 

repaired/ 

replaced

Work time hr

YARD

Travelling km

Site Move

YARD

FISANTEKR

AAL

EC Unit number:

Signed Contractor: Signed Consultant:

Installed Testpump LOW YIELD

RUST

Was existing equipment re-installed:

41.23After test measurements 100.81

<10 l/s    /    >10ls/s

Testpump Installed

Casing depth  m 

Once /Twice  /More

Water level Borehole depth

Depth before installing test pump:

#151

Travelling km: 

Water level before installing test pump: (mbch)

BOREHOLE TEST CONTROL SHEET

EXISTING EQUIPMENT

TESTING EQUIPMENT

60

60

List of parts replaced or repaired:

Duration (min) CONSTANT

7

1440

TOTAL: 240 120

ERNST

#27

ATS

THABNAG Rig number & Type rig:

CWA-EAST BOREHOLE

3.31

COMMENT:

1680

3 60

4

DURATION (MIN)

2

WA22-2

1

RECOVERY (MIN)STEP

5

05/04/2022 18H30

YIELD (L/S)

MULTI-RATE OR STEPTEST DETAILS

05/04/2022 12H30

Groundwater Solutions t/a AB PUMPS

89.80

Remarks

120

60

Date & time (completed)

CONSTANT RATE DISCHARGE TEST

17

Calibration:

6

8

WA22-2

COMMENT:

89.80

ESTABLISHMENT

GENERAL

1560
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BOREHOLE TEST RECORD SHEET

PROJ NO : P2647 MAP REFERENCE: PROVINCE: WESTERN CAOE

BOREHOLE NO: CWA-EAST BOREHLATITUDE: S 33.76452 DISTRICT: COCT

ALT BH NO: 0 LONGITUDE: E 018.73271 SITE NAME:

ALT BH NO: 0

BOREHOLE DEPTH (m) 100.44 DATUM LEVEL ABOVE CASING (m): 0.30 EXISTING PUMP:

WATER LEVEL (mbdl): 40.90 CASING HEIGHT: (magl): 0.28 CONTRACTOR: ATS

DEPTH OF PUMP (m): 89.80 DIAM PUMP INLET (mm): 158.00 PUMP TYPE: WA22-2

RPM 298 RPM 670 RPM 904

DATE: 05/04/2022TIME: DATE: 05/04/2022TIME: DATE: 05/04/2022TIME:

TIME DRAW YIELD TIME RECOVERY TIME DRAW YIELD TIME RECOVERY TIME DRAW YIELD TIME RECOVERY

(MIN) DOWN (M) (L/S) (MIN) (M) (MIN) DOWN (M) (L/S) (MIN) (M) (MIN) DOWN (M) (L/S) (MIN) (M)

1 0.77 1 1 4.89 1 1 17.09 1

2 0.81 2 2 5.52 2 2 17.54 2.88 2

3 0.87 3 3 6.40 1.47 3 3 18.31 3.03 3

5 0.94 5 5 7.23 1.68 5 5 19.80 5

7 1.02 7 7 9.14 7 7 20.67 3.01 7

10 1.05 0.38 10 10 10.59 2.03 10 10 21.11 10

15 1.46 0.48 15 15 11.63 15 15 21.75 3.02 15

20 1.98 0.51 20 20 12.76 2.01 20 20 22.59 20

30 3.40 0.55 30 30 13.60 30 30 23.47 3.04 30

40 3.75 40 40 15.00 2.03 40 40 24.19 40

50 4.04 0.53 50 50 15.74 50 50 24.89 3.02 50

60 4.36 60 60 16.33 2.01 60 60 25.26 60

70 70 70 70 70 70

80 80 80 80 80 80

90 90 90 90 90 90

100 100 100 100 100 100

110 110 110 110 110 110

120 120 120 120 120 120

pH 150 pH 150 pH 150

TEMP °C 180 TEMP °C 180 TEMP °C 180

EC 1 µS/cm 210 EC 1 µS/cm 210 EC 1 µS/cm 210

RPM 1154 RPM RPM

DATE: 05/04/2022TIME: DATE: TIME: DATE: TIME:

TIME DRAW YIELD TIME RECOVERY TIME DRAW YIELD TIME RECOVERY TIME DRAW YIELD TIME RECOVERY

(MIN) DOWN (M) (L/S) (MIN) (M) (MIN) DOWN (M) (L/S) (MIN) (M) (MIN) DOWN (M) (L/S) (MIN) (M)

1 23.12 1 32.48 1 1 1 1

2 26.94 2 29.29 2 2 2 2

3 27.38 3.77 3 25.27 3 3 3 3

5 29.41 4.03 5 22.37 5 5 5 5

7 30.54 7 19.24 7 7 7 7

10 31.04 4.02 10 17.81 10 10 10 10

15 31.67 15 16.21 15 15 15 15

20 32.48 4.05 20 15.13 20 20 20 20

30 33.61 30 13.82 30 30 30 30

40 34.66 4.03 40 12.53 40 40 40 40

50 35.27 50 11.16 50 50 50 50

60 36.41 4.02 60 10.29 60 60 60 60

70 70 10.01 70 70 70 70

80 80 9.82 80 80 80 80

90 90 8.37 90 90 90 90

100 100 8.03 100 100 100 100

110 110 7.74 110 110 110 110

120 120 7.21 120 120 120 120

pH 150 pH 150 pH 150

TEMP °C 180 TEMP °C 180 TEMP °C 180

EC 1 µS/cm 210 EC µS/cm 210 EC µS/cm 210

240 240 240

300 300 300

360 360 360

S/W/L:(mbch) 40.62

DISCHARGE RATE 4 DISCHARGE RATE 5

FORM 5 E
STEPPED DISCHARGE TEST & RECOVERY

STEPPED DISCHARGE TEST & RECOVERY

14H30

FISANTEKRAAL

DISCHARGE RATE 1

12H30 13H30

15H30

DISCHARGE RATE 2 DISCHARGE RATE 3

DISCHARGE RATE 6
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BOREHOLE TEST RECORD SHEET

PROJ NO : P2647 MAP REFERENCE: S 33.76452 PROVINCE: WESTERN CAOE

BOREHOLE NO: CWA-EAST BOREHOLE E 018.73271 DISTRICT: COCT

ALT BH NO: 0 SITE NAME:

ALT BH NO: 0

BOREHOLE DEPTH: 100.44 DATUM LEVEL ABOVE CASING (m): 0.30 EXISTING PUMP: 0

WATER LEVEL (mbdl): 42.80 CASING  HEIGHT:  (magl): 0.28 CONTRACTOR: ATS

DEPTH OF PUMP (m): 89.80 DIAM PUMP INLET(mm): 158 PUMP TYPE: WA22-2

DATE: 06/04/2022 TIME: 08H00 DATE: TIME: TYPE OF PUMP: WA22-2

OBSERVATION HOLE 1 OBSERVATION HOLE 2 OBSERVATION HOLE 3

NR: NR: NR:

Distance(m); Distance(m); Distance(m);

TIME DRAW YIELD TIME RECOVERY TIME: Drawdown Recovery TIME: Drawdown Recovery TIME: Drawdown

(MIN) DOWN (M) (L/S) MIN (M) (min) m (m) (min) (m) (min) (m)

1 1.77 1 37.09 1 1 1

2 2.58 2 35.60 2 2 2

3 3.10 2.82 3 35.21 3 3 3

5 7.32 3.31 5 34.75 5 5 5

7 9.57 7 33.81 7 7 7

10 12.94 3.33 10 32.34 10 10 10

15 15.58 15 30.91 15 15 15

20 17.51 3.30 20 27.38 20 20 20

30 19.03 30 25.21 30 30 30

40 20.69 3.32 40 23.72 40 40 40

60 23.23 60 20.34 60 60 60

90 25.93 3.30 90 17.82 90 90 90

120 27.88 120 15.16 120 120 120

150 30.32 3.32 150 14.91 150 150 150

180 31.52 180 13.38 180 180 180

210 32.69 3.33 210 12.53 210 210 210

240 33.72 240 11.06 240 240 240

300 34.39 3.31 300 9.55 300 300 300

360 35.61 360 7.86 360 360 360

420 36.92 3.33 420 6.50 420 420 420

480 38.12 480 6.12 480 480 480

540 39.97 3.32 540 5.29 540 540 540

600 41.33 600 5.01 600 600 600

720 42.07 3.30 720 4.12 720 720 720

840 42.23 840 3.46 840 840 840

960 42.41 3.32 960 3.04 960 960 960

1080 42.67 1080 2.59 1080 1080 1080

1200 42.79 3.30 1200 1.84 1200 1200 1200

1320 42.88 1320 1.09 1320 1320 1320

1440 42.97 3.31 1440 0.96 1440 1440 1440

1560 1560 1560 1560 1560

1680 1680 1680 1680 1680

1800 1800 1800 1800 1800

1920 1920 1920 1920 1920

2040 2040 2040 2040 2040

2160 2160 2160 2160 2160

2280 2280 2280 2280 2280

2400 2400 2400 2400 2400

2520 2520 2520 2520 2520

2640 2640 2640 2640 2640

2760 2760 2760 2760 2760

2880 2880 2880 2880 2880

3000 3000 3000 3000 3000

3120 3120 3120 3120 3120

3240 3240 3240 3240 3240

3360 3360 3360 3360 3360

3480 3480 3480 3480 3480

3600 3600 3600 3600 3600

3720 3720 3720 3720 3720

3840 3840 3840 3840 3840

3960 3960 3960 3960 3960

4080 4080 4080 4080 4080

4200 4200 4200 4200 4200

4320 4320 4320 4320 4320

Total time pumped(min): 1440 W/L W/L W/L

Average yield (l/s): 3.31

FISANTEKRAAL

CONSTANT DISCHARGE TEST & RECOVERY

CONSTANT DISCHARGE TEST & RECOVERY

DISCHARGE BOREHOLE

FORM 5 F

TEST STARTED TEST COMPLETED
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EC Electrical conductivity

mbgl Meters below ground level

mbch Meters below casing height

mbdl Meters below datum level

magl Meters above ground level

L/S Litres per second

RPM Rates per minute

S/W/L Static water level

µS/cm Microsiemens per centimeter

PR0JECT # P2746

CONSULTANT:

DISTRICT:

PROVINCE:

FARM / VILLAGE NAME :

DATE TESTED:

BOREHOLE COORDINATES COMMENTS ON ACCESS IF ANY:

LATITUDE (SOUTH): S33.768800

LONGITUDE (EAST): E18.731861

TRANSMISSIVITY VALUE:

TYPE INSTALLATION:

BOREHOLE DEPTH: (mbgl)

MAINTENANCE RECORD: REHABILITATION RECORD: DIGITAL CAMERA LOGGING: EQUIPMENT FISHING RECORD

Labour hours: Jetting hours: Camera logged once: Hours spent: 

Cost of material: Brushing hours: Camera logged twice:

Travelling (km):     Airlifting hours: Camera logged three times: OTHER COSTS ON PROJECT:

Sulphamic Acid KG's Camera work sent to client: Courier of samples: 

Boresaver KG's Km's for delivery: 

Soda Ash KG's Cost of packaging:

SAMPLE INSTRUCTIONS  :

Yes No DATA CAPTURED BY: AVN 

DATA CHECKED BY: AVN 

DESCRIPTION: UNIT QTY UNIT QTY

STRAIGHTNESS TEST: NO 0 BOREHOLE DEPTH AFTER TEST: M 100.10

VERTICALLY TEST: NO 0 BOREHOLE WATER LEVEL AFTER TEST: (mbch) M 26.23

CASING DETECTION: NO 0 SAND/GRAVEL/SILT PUMPED? YES/NO 0

SUPPLIED NEW STEEL BOREHOLE COVER: NO 0 DATA REPORTING AND RECORDING NO 1

BOREHOLE MARKING NO 0 SLUG TEST: NO 0

SITE CLEANING & FINISHING NO 1 LAYFLAT (M): M 150

LOGGERS FOR WATERLEVEL MONITORING NO 0 LOGGERS FOR pH AND EC: NO 0

NAME:

DESIGNATION:

COMMENTS: RECOMMENDATIONS / CORRECTIVE ACTIONS:

16H00

If consultant took sample, give name:

WESTERN CAPE

CWA-BH002

NEW BOREHOLE

100.1

BOREHOLE LOCATION & ACCESS INFORMATION:

BOREHOLE NO:

22-11-2022

WINELANDS AIRFIELD

DATE:

SIGNATURE:

Time sample taken

It is hereby acknowledged that upon leaving the site, all existing equipment is in an acceptable condition.

Abbreviations

Water sample taken

Date sample taken

BOREHOLE TEST RECORD

TEAM MEMBERS

If sample courier, to where:24-11-2022

REUBEN

GEOSS
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BOREHOLE TEST RECORD SHEET

PROJ NO : P2746 Coordinates: SOUTH: S33.768800 PROVINCE: WESTERN CAPE

BOREHOLE NO: CWA-BH002 EAST: E18.731861 DISTRICT: REUBEN

ALT BH NO: 0 SITE NAME:

ALT BH NO: 0

BOREHOLE DEPTH (m) 100.10 DATUM LEVEL ABOVE CASING (m): 0.64 EXISTING PUMP: 0

WATER LEVEL (mbdl): 16.77 CASING HEIGHT: (magl): 0.00 CONTRACTOR: ATS

DEPTH OF PUMP (m): 82.30 DIAM PUMP INLET (mm): 170.00 PUMP TYPE: WA110-2

RPM RPM RPM

DATE: 22-11-2022TIME: DATE: 22-11-2022TIME: DATE: 22-11-2022TIME:

TIME DRAW YIELD TIME RECOVERY TIME DRAW YIELD TIME RECOVERY TIME DRAW YIELD TIME RECOVERY

(MIN) DOWN (M) (L/S) (MIN) (M) (MIN) DOWN (M) (L/S) (MIN) (M) (MIN) DOWN (M) (L/S) (MIN) (M)

1 1.21 1 1 8.76 1 1 14.40 1

2 1.40 2 2 10.83 8.39 2 2 16.86 13.01 2

3 2.34 3.51 3 3 10.98 9.41 3 3 18.64 14.12 3

5 2.56 5.73 5 5 12.13 5 5 19.91 5

7 4.76 7 7 12.23 9.38 7 7 20.33 14.09 7

10 5.82 6.31 10 10 12.41 10 10 21.10 10

15 6.52 15 15 12.88 9.43 15 15 21.73 14.18 15

20 6.98 6.29 20 20 13.22 20 20 22.87 20

30 7.53 30 30 13.59 9.25 30 30 23.68 14.18 30

40 7.93 6.30 40 40 13.94 40 40 24.31 40

50 8.11 50 50 14.19 9.21 50 50 24.74 14.13 50

60 8.43 6.31 60 60 14.33 60 60 25.20 60

70 70 70 70 70 70

80 80 80 80 80 80

90 90 90 90 90 90

100 100 100 100 100 100

110 110 110 110 110 110

120 120 120 120 120 120

pH 150 pH 150 pH 150

TEMP °C 180 TEMP °C 180 TEMP °C 180

EC µS/cm 210 EC µS/cm 210 EC µS/cm 210

RPM RPM RPM

DATE: 22-11-2022TIME: DATE: 22-11-2022TIME: DATE: TIME:

TIME DRAW YIELD TIME RECOVERY TIME DRAW YIELD TIME RECOVERY TIME DRAW YIELD TIME RECOVERY

(MIN) DOWN (M) (L/S) (MIN) (M) (MIN) DOWN (M) (L/S) (MIN) (M) (MIN) DOWN (M) (L/S) (MIN) (M)

1 26.66 1 1 53.94 1 31.50 1 1

2 28.95 2 2 56.06 23.31 2 26.18 2 2

3 30.84 19.77 3 3 58.27 23.35 3 21.63 3 3

5 34.18 20.31 5 5 61.12 5 17.04 5 5

7 35.29 7 7 62.83 23.29 7 14.67 7 7

10 36.37 20.34 10 10 65.53 10 13.06 10 10

15 37.80 15 65.53 19.09 15 11.27 15 15

20 38.78 20.32 20 65.53 18.26 20 10.16 20 20

30 42.77 30 65.53 18.04 30 8.53 30 30

40 44.40 20.27 40 40 7.72 40 40

50 45.02 50 50 7.09 50 50

60 46.16 20.30 60 60 6.68 60 60

70 70 70 6.25 70 70

80 80 80 5.96 80 80

90 90 90 5.65 90 90

100 100 100 5.45 100 100

110 110 110 5.30 110 110

120 120 120 5.06 120 120

pH 150 pH 150 4.65 pH 150

TEMP °C 180 TEMP °C 180 4.37 TEMP °C 180

EC µS/cm 210 EC µS/cm 210 4.13 EC µS/cm 210

240 240 3.92 240

300 250 3.85 300

360 360 360

S/W/L:(mbch) 15.29

10H30 11H30

DISCHARGE RATE 2 DISCHARGE RATE 3

DISCHARGE RATE 6DISCHARGE RATE 4 DISCHARGE RATE 5

FORM 5 E
STEPPED DISCHARGE TEST & RECOVERY

STEPPED DISCHARGE TEST & RECOVERY

09H30

WINELANDS AIRFIELD

DISCHARGE RATE 1

07H30 08H30
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BOREHOLE TEST RECORD SHEET

PROJ NO : P2746 Coordinates: SOUTH: S33.768800 PROVINCE: WESTERN CAPE

BOREHOLE NO: CWA-BH002 EAST: E18.731861 DISTRICT: REUBEN

ALT BH NO: 0 SITE NAME:

ALT BH NO: 0

BOREHOLE DEPTH: 100.10 DATUM LEVEL ABOVE CASING (m): 0.64 EXISTING PUMP: 0

WATER LEVEL (mbdl): 20.62 CASING  HEIGHT:  (magl): 0.00 CONTRACTOR: ATS

DEPTH OF PUMP (m): 82.30 DIAM PUMP INLET(mm): 170 PUMP TYPE: WA110-2

DATE: 22-11-2022 TIME: 16H10 DATE: TIME: TYPE OF PUMP: WA110-2

OBSERVATION HOLE 1 OBSERVATION HOLE 2 OBSERVATION HOLE 3

NR: NR: NR:

Distance(m); Distance(m); Distance(m);

TIME DRAW YIELD TIME RECOVERY TIME: Drawdown Recovery TIME: Drawdown Recovery TIME: Drawdown

(MIN) DOWN (M) (L/S) MIN (M) (min) m (m) (min) (m) (min) (m)

1 4.02 1 34.65 1 1 1

2 7.40 2 28.92 2 2 2

3 8.47 15.89 3 26.69 3 3 3

5 17.24 17.01 5 26.46 5 5 5

7 19.51 7 25.93 7 7 7

10 20.78 16.98 10 25.79 10 10 10

15 22.46 15 25.43 15 15 15

20 23.96 17.04 20 24.61 20 20 20

30 25.35 30 23.53 30 30 30

40 27.26 17.12 40 22.95 40 40 40

60 28.37 60 21.75 60 60 60

90 29.68 17.07 90 21.06 90 90 90

120 30.54 120 20.31 120 120 120

150 30.87 17.04 150 19.68 150 150 150

180 31.23 180 19.09 180 180 180

210 31.74 17.07 210 18.60 210 210 210

240 32.23 240 17.85 240 240 240

300 33.41 17.00 300 17.37 300 300 300

360 34.29 360 16.84 360 360 360

420 35.93 16.96 420 16.13 420 420 420

480 36.11 480 15.90 480 480 480

540 37.48 17.03 540 15.11 540 540 540

600 38.12 600 14.71 600 600 600

720 39.57 17.01 720 14.22 720 720 720

840 40.31 840 13.84 840 840 840

960 42.87 17.07 960 13.28 960 960 960

1080 43.51 1080 13.02 1080 1080 1080

1200 44.26 17.03 1200 12.44 1200 1200 1200

1320 45.77 1320 12.01 1320 1320 1320

1440 46.33 17.00 1440 11.71 1440 1440 1440

1560 47.16 1560 11.31 1560 1560 1560

1680 48.23 17.04 1680 11.12 1680 1680 1680

1800 49.51 1800 10.93 1800 1800 1800

1920 51.18 17.01 1920 10.65 1920 1920 1920

2040 52.74 2040 10.35 2040 2040 2040

2160 53.82 17.05 2160 10.04 2160 2160 2160

2280 54.80 2280 9.85 2280 2280 2280

2400 55.84 17.03 2400 9.62 2400 2400 2400

2520 56.10 2520 9.40 2520 2520 2520

2640 56.92 17.07 2640 9.19 2640 2640 2640

2760 57.33 2760 8.98 2760 2760 2760

2880 58.55 17.04 2880 8.80 2880 2880 2880

3000 3000 3000 3000 3000

3120 3120 3120 3120 3120

3240 3240 3240 3240 3240

3360 3360 3360 3360 3360

3480 3480 3480 3480 3480

3600 3600 3600 3600 3600

3720 3720 3720 3720 3720

3840 3840 3840 3840 3840

3960 3960 3960 3960 3960

4080 4080 4080 4080 4080

4200 4200 4200 4200 4200

4320 4320 4320 4320 4320

Total time pumped(min): 2880 W/L W/L W/L

Average yield (l/s): 17.04

WINELANDS AIRFIELD

CONSTANT DISCHARGE TEST & RECOVERY

CONSTANT DISCHARGE TEST & RECOVERY

DISCHARGE BOREHOLE

FORM 5 F

TEST STARTED TEST COMPLETED
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EC Electrical conductivity

mbgl Meters below ground level

mbch Meters below casing height

mbdl Meters below datum level

magl Meters above ground level

L/S Litres per second

RPM Rates per minute

S/W/L Static water level

µS/cm Microsiemens per centimeter

PR0JECT # P3032

CONSULTANT: MICHAEL

DISTRICT: PHILLIP

PROVINCE: CHINODA

FARM / VILLAGE NAME : JOHANNES

DATE TESTED: TAFARA

BOREHOLE COORDINATES COMMENTS ON ACCESS IF ANY:

LATITUDE (SOUTH): 33.77404

LONGITUDE (EAST): 18.74773

TRANSMISSIVITY VALUE:

TYPE INSTALLATION:

BOREHOLE DEPTH: (mbgl)

MAINTENANCE RECORD: REHABILITATION RECORD: DIGITAL CAMERA LOGGING: EQUIPMENT FISHING RECORD

Labour hours: Jetting hours: Camera logged once: Hours spent: 

Cost of material: Brushing hours: Camera logged twice:

Travelling (km):     Airlifting hours: Camera logged three times: OTHER COSTS ON PROJECT:

Sulphamic Acid KG's Camera work sent to client: Courier of samples: 

Boresaver KG's Km's for delivery: 

Soda Ash KG's Cost of packaging:

SAMPLE INSTRUCTIONS  :

Yes No DATA CAPTURED BY: EC

DATA CHECKED BY: AH

DESCRIPTION: UNIT QTY UNIT QTY

STRAIGHTNESS TEST: NO 0 BOREHOLE DEPTH AFTER TEST: M 149.90

VERTICALLY TEST: NO 0 BOREHOLE WATER LEVEL AFTER TEST: (mbch) M 25.8

CASING DETECTION: NO 1 SAND/GRAVEL/SILT PUMPED? YES/NO 0

SUPPLIED NEW STEEL BOREHOLE COVER: NO 0 DATA REPORTING AND RECORDING NO 1

BOREHOLE MARKING NO 0 SLUG TEST: NO 0

SITE CLEANING & FINISHING NO 1 LAYFLAT (M): M 200

LOGGERS FOR WATERLEVEL MONITORING NO 0 LOGGERS FOR pH AND EC: NO 0

NAME:

DESIGNATION:

COMMENTS: RECOMMENDATIONS / CORRECTIVE ACTIONS:

07H50

If consultant took sample, give name:

We started the first constant discharge test at 6.4l/s, the test stopped after 2280 minutes due to 

engine failure. We restarted the test at 6.1 l/s and then a top rod stripped. We had to restart the test 

again at 6.1l/s for 48 hours

WESTERN CAPE

CWA -003

NEW BOREHOLE (MANHOLE) 

149.9

BOREHOLE LOCATION & ACCESS INFORMATION:

BOREHOLE NO:

25/11/2024

CAPE WINELANDS AIRPORT

DATE:

SIGNATURE:

Time sample taken

It is hereby acknowledged that upon leaving the site, all existing equipment is in an acceptable condition.

Abbreviations

Water sample taken

Date sample taken

BOREHOLE TEST RECORD

TEAM MEMBERS

If sample courier, to where:03/12/2024

FISANTEKRAAL 

GEOSS
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skin effect

A C p B n e
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43

 std.dev = 0.58

T(m2/d) = 3.7 re (m)= 0.1

S = ###### Q (l/s) = 3.30

Closed 

Q_sust 0.43

0.57

2 1051200

40.4355694 40.4355694 Est.   re 

3.3 3.5229E-05 S-late

43 0

0 43

1440 42.97

18 25.5209276

0 -0.13871276

14.2200721 14.2200721

3.66924721 60

T-late [m2/d] 2.89872 0.0033

S-late 0.0033

No boundaries 1 no-flow 2 no-flow Closed no-flow

94.51 146.05 197.59 352.21

1.50 0.97 0.72 0.40

1.02

0.46

Fit Kf [m/d] Sf [1/m] b N

1.20 2.00E-02 3.17 0.0000

No boundaries 1 no-flow Closed 

83.14 186.22 289.30

1.71 0.76 0.49

Fractal n = 2.00 std. dev = 0.56

3.3

1440

1440

97.8

CWA_BH001

T [m2/d]

CDT Duration

Max % Recovery

Recovery Duration

Boundaries selected 0 - 2

2 no-flow

sWell(Extrapol.time) 237.76

Q_sust 0.60

Average Q-sust (l/s)= 0.92

Barker method

n 

Fit Parameters 2.00

Estimate of average of max deriv 

Estimate of average second deriv

Read from derivative graph

Aqui. thick (m)

Est.  S-late

Average second derivative

Derivative at radial flow period

T-early[m2/d] 

T and S estimates 

s_available w orking draw dow n(m)

End time and draw dow n of test

Boundaries selected 0 - 2

BASIC SOLUTION

t(end) and s(end) of pumping test

Average maximum derivative

Average Q_sust (l/s) =

sWell (Extrapol.time) =

Q_sust (l/s) =

w ith standard deviation=

Recovery

FC method

Avg. Q_sust = 1.04

Extrapolation time in years

Boundaries selected 0 - 2

std. dev =

Extrapol.time in minutes

Effective borehole radius (re)

Q (l/s) from pumping test

sa (available drawdown), sigma_s

Annual effective recharge (mm)

From r(e) sheet

Change re

      Sigma_s from risk 

2 no-flow

0.56

Drawdown (m) 

Available drawdown (m) =

0 - 2

1.6

0.88

Boundaries selected

0.5

Q_Sust (L/s)=

0.3

Cooper-Jacob method

No boundaries

1.70

1 no-flow

0.85

FC - Non Linear Method to estimate Q_Sust

No boundaries 2 no-flow1 no-flow

0.8

Closed 

1.6 43.88

Non-Darcian loss Darcian loss
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skin effect

A C p B n e
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53

 std.dev = 4.07

T(m2/d) = 6.1 re (m)= 0.1

S = 1.29E+02 Q (l/s) = 17.00

Closed 

Q_sust 1.31

1.76

2 1051200

51.8207113 51.8207113 Est.   re 

17 0.00060935 S-late

52.87 0

0 52.87

2880 58.55

50.5 51.4900559

0.1 0.1225678

12.4864471 12.4864471

21.5265719 60

T-late [m2/d] 5.32258218 0.0033

S-late 0.0033

No boundaries 1 no-flow 2 no-flow Closed no-flow

188.27 317.67 447.07 835.25

4.77 2.83 2.01 1.08

2.32

1.57

Fit Kf [m/d] Sf [1/m] b N

3.60 2.00E-02 7.04 0.3100

No boundaries 1 no-flow Closed 

373.58 632.37 891.16

2.41 1.42 1.01

Fractal n = 1.38 std. dev = 0.62

31.0

2880

1440

97.8

FC - Non Linear Method to estimate Q_Sust

No boundaries 2 no-flow1 no-flow

5.7

Closed 

11.3 53.18

Non-Darcian loss Darcian loss

Extrapolation

Ext_pol time (min)

1051200

Q (L/s)

2 no-flow

1.72

Drawdown (m) 

Available drawdown (m) =

1 - closed

11.3

3.42

Boundaries selected

3.8

Q_Sust (L/s)=

1.9

Cooper-Jacob method

No boundaries

5.22

1 no-flow

2.61

Recovery

FC method

Avg. Q_sust = 2.72

Extrapolation time in years

Boundaries selected 0 - closed

std. dev =

Extrapol.time in minutes

Effective borehole radius (re)

Q (l/s) from pumping test

sa (available drawdown), sigma_s

Annual effective recharge (mm)

From r(e) sheet

Change re

      Sigma_s from risk 

s_available w orking draw dow n(m)

End time and draw dow n of test

Boundaries selected 0 - closed

BASIC SOLUTION

t(end) and s(end) of pumping test

Average maximum derivative

Average Q_sust (l/s) =

sWell (Extrapol.time) =

Q_sust (l/s) =

w ith standard deviation=

Average second derivative

Derivative at radial flow period

T-early[m2/d] 

T and S estimates 

Estimate of average of max deriv 

Estimate of average second deriv

Read from derivative graph

Aqui. thick (m)

Est.  S-late

Barker method

n 

Fit Parameters 1.38

CWA_BH002

T [m2/d]

CDT Duration

Max % Recovery

Recovery Duration

Boundaries selected 0 - closed

2 no-flow

sWell(Extrapol.time) 761.76

Q_sust 1.18

Average Q-sust (l/s)= 1.42
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 std.dev = 1.22
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Fit Kf [m/d] Sf [1/m] b N
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FC - Non Linear Method to estimate Q_Sust
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Closed 
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Non-Darcian loss Darcian loss
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2 no-flow
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Drawdown (m) 

Available drawdown (m) =

0 -closed
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Boundaries selected
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Q_Sust (L/s)=

0.6

Cooper-Jacob method

No boundaries
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1 no-flow

Estimate of average of max deriv 

Recovery

FC method

Avg. Q_sust = 1.85

Extrapolation time in years

Boundaries selected 0 -closed

std. dev =

Extrapol.time in minutes

Effective borehole radius (re)

Q (l/s) from pumping test

sa (available drawdown), sigma_s

Annual effective recharge (mm)

From r(e) sheet

Change re

Barker method

s_available w orking draw dow n(m)

End time and draw dow n of test

Boundaries selected 0 -closed

BASIC SOLUTION

t(end) and s(end) of pumping test

Average maximum derivative

Average Q_sust (l/s) =

sWell (Extrapol.time) =

Q_sust (l/s) =

w ith standard deviation=

Average second derivative

Derivative at radial flow period

T-early[m2/d] 

T and S estimates 

n 

Fit Parameters 1.93

CWA_BH003

T [m2/d]

2 no-flow

sWell(Extrapol.time) 341.70

Q_sust 1.33

Average Q-sust (l/s)= 1.69

Estimate of average second deriv

Read from derivative graph

Aqui. thick (m)

Est.  S-late

CDT Duration

Max % Recovery

Recovery Duration
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