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Abstract 

 

The 1996 Constitution of South Africa has heralded significant changes in how 

citizens access land in terms of management and sustainability.  In a country where 

water is scarce, farmers are now accountable for how they access and handle their 

water as a result of a shift from private ownership to that of public ownership.   

 

Global climate change and carbon emissions have impacted on how production 

processes are carried out and their impact on the environment. Environmental 

organisations and governments of the world continue to put pressure on both 

consumer and producer to meet climate change targets.  There is enormous scrutiny 

of imported products in the UK in terms of carbon miles, choice of packaging and 

down-streaming of resultant waste.  Consumers are acutely aware of their 

responsibility in fighting the war on waste and demonstrate this through purchase of 

preferred green products.   

 

Waste generated through the production of wine should be regarded as part and 

parcel of the winemaking process.  The decisions and subsequent processes taken 

in the vineyard and wine cellar directly determine the sustainability of a farm, the 

wine industry and agriculture in this country.   
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Glossary 

 

Actinomycete: a bacterium of an order of typically non-motile filamentous forms.  They 

  include streptomycetes and were formerly regarded as fungi. 

 

Biogas: gaseous fuel, especially methane, produced by the fermentation of  

  organic matter 

 

Biomass: organic matter used as a fuel, especially in a power station for the  

  generation of electricity 

 

Biochar: charred material such as crop waste or organic material that is formed at 

high temperatures, in the absence of oxygen 

 

Biotic:  relating to or resulting from living organisms 

 

BRC:  British Retail Council 

 

CEC:  Cation Exchange Capacity - The capacity of a soil to exchange cations  

  with the soil solution. Often used as a measure of potential soil fertility 

 

CFC:  Cholorfluorocarbon gas used in refrigeration and air-conditioning units 

 

Denitrification: remove nitrates or nitrites from soil, air or water by chemical reduction 

 

E.coli:  a bacterium commonly found in the intestines of humans and animals,  

  some strains of which can cause severe food poisoning 

 

Effluent: liquid discharged as waste 

 

Feedstock: raw material to supply or fuel a machine or industrial process 

 

FIVS:  Federation Internationale des Vins et Spiritueux.  (International  

  Federation of Wines and Spirits) 



 ix

HACCP: Hazard Analysis and Critical Control Points 

 

HCFC:  Hydrochlorofluorocarbon – a odourless gas used in refrigeration and  

  air-conditioning units 

 

Humus: any organic matter that has reached a point of stability, where it will  

  break down no further and might, if conditions do not change, remain  

  as it is for centuries 

 

ISO:  International Organisation for Standardisation 

 

Leachate: water that has percolated through a solid and leached out some of the  

  constituents 

 

LIVE Oregon: Low Input Viticulture and Enology 

 

 

Methane: colourless, odourless flammable gas which is the main constituent of  

  natural gas 

 

Pyrolysis: decomposition brought about by high temperatures 

 

SABS:  South African Bureau of Standards 

 

SANS:  South African National Standard 

 

TCA:  2,4,6 Trichloroanisole chemical chiefly responsible for cork taint in wine 

 

UNESCO: United Nations Educational, Scientific and Cultural Organisation 

 

Windrow: a long line of organic material laid out to dry in the wind 

 
 
 



 1

Chapter 1: Literary Review 

 

1.1. Significant legislative changes in South Africa 

 

South Africa has undergone revolutionary change in virtually every sphere, 

notwithstanding the environment.  The 1996 Constitution of South Africa 

determines that every person has the right to an environment, which is not 

harmful to his/her health or well being, and to conservation of the environment for 

current and future generations (Act 108 of 1996, Section 24). 

 

Historically, the Environmental Conservation Act (Act 73 of 1989) did not take into 

account how waste was generated, disposed of or recycled during production. 

There was little or no accountability in terms of waste emanating from production 

processes and the resultant impact on the environment.   

 

However, the National Environmental Management Act (Act 107 of 1998) 

addresses management of the environment through planned production 

processes.  The act places full responsibility with the landowner in protecting and 

managing the environment through sustainable production processes. 

 

In addition, the 1998 National Water Act (no 36) and the amended National Water 

Act of 1999 has introduced the management of water through the issue of water 

permits.  A water permit assures the user the right to use water, unless he/she 

abuses it and thus the nature of ownership of water in this country has changed 

from one of private ownership to that of public ownership.  A further important 

change brought about by the amended Act of 1999 is the protection of aquatic 

ecology that forms part of a water resource, and how abstraction and discharge 

impacts on the environment.  

 

1.2. Addressing sustainable practice 

 

1.2.1. The Integrated Production of Wine Scheme (IPW)   
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IPW was introduced in 1998 by the South African wine industry under the 

guidance of the Wine & Spirits Board in response to changes in legislation. IPW 

guidelines and objectives address how the wine industry should comply in 

respect of production processes and the resultant impact on the natural 

environment.  The 2000 vintage was the first certified vintage under this scheme.   

 

In a personal joint interview with Daniel Schietekat, current IPW Manager, and 

Jacques Rossouw, Environmental Officer for Distell and former IPW manager 

(June, 2009), it was confirmed that IPW had been introduced at the request of 

wine industry members.  In recent years, IPW has adopted initiatives and 

principals in line with global sustainability goals and challenges. IPW has had 

positive involvement in the development of global wine sustainability initiatives 

such as GWSESP (Appendix A), compiled by FIVS1 members, and the 

International Wine Carbon Calculator Protocol.  Furthermore, IPW environment 

principals have been incorporated into international organisations such as FIVS 

and LIVE Oregon2 in respect of environmental policy and documents, with 

collaboration acknowledged by both organisations in founding documents.  IPW 

principals set out in the Vineyard Manual and Cellar Manual also embrace 

HACCP3, BRC4 and ISO5 9:001 and ISO 14:001 principals. 

 

The first IPW audit results released into the public domain were for the 2005 and 

2006 harvests (Appendix B).  The results overwhelmingly showed environmental 

practices to be an area of weakness, along with accurate record keeping.  

According to Rossouw, IPW members conduct self-audits carried out by a 

designated member of staff at the winery, while external auditors conduct random 

audits.  External audits are intended to verify the results of the internal audit and 

furthermore to offer solutions for areas of weakness.  Schietekat confirmed that 

external auditors also work as technical advisors to IPW and the wine industry. 

The strength of any system based on external auditing relies on using non-

aligned, independent auditors as in the case of sustainable management 

                                                 
1
 Federation Internationale des Vins et Spiritueux. (International Federation of Wines and     

Spirits) 
2
 Low Input Viticulture and Enology 

3
 Hazard Analysis and Critical Control Points 

4
 British Retail Council 

5
 International Organisation for Standardisation 
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initiatives such as Sustainable Wine Production New Zealand (Appendix C) and 

Entwine Australia (Appendix D).   

As confirmed by Rossouw, IPW’s management role is to ensure compliance in 

terms of national legislation, thus working closely with DWAF6 in resolving 

challenges.  

 

1.2.2. Biodiversity & Wine Initiative 

 

With terroir being a fashionable word used to describe natural attributes that 

collectively contribute to the identity and regionality of wine, it stands to reason 

that these attributes should be protected. Natural attributes include soil, 

landscape, climate and rainfall, which may be referred to as natural environment.   

Protection and enhancement of the natural environment through sustainable 

practices is thus critical.  

 

The Cape Floristic Kingdom (CFK) is one of the most biologically diverse regions 

on Earth and is considered the Fifth Floral Kingdom in the world, as confirmed by 

the Encyclopaedia of Earth (www.eoearth.org). The 553 000 hectare Cape 

Floristic Kingdom is a UNESCO World Heritage Site, along with seven other sites 

within South Africa.  The CFK represents less than 0, 5% of the area of Africa, 

but is home to nearly 20% of the entire continent’s flora, according to the 

UNESCO World Heritage Centre, (2010). 

 

The CFK is represented by three types of vegetation, namely Fynbos, Strandveld 

and Renosterveld (www.renosterveld.org) with only 4% of Renosterveld 

remaining in the Western Cape. According to Cowling et al (1998), there are 9600 

vascular plants in the CFK of which only 70% is endemic.   

 

The biodiversity of the Western Cape has been seriously challenged by urban 

development, mining and agricultural expansion.  Future survival of the CFK 

vegetation has been addressed through the formation of the Biodiversity & Wine 

Initiative programme (BWI), in 2007.  Wine industry members are encouraged to 

retain and protect the diversity on their land, including natural wetlands.  BWI 

                                                 
6
 Department of Water Affairs and Forestry 
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reinforces the critical link between the environment and the wine industry by 

encouraging sustainable practices.  

 

1.3. Winery wastewater 

 

Wastewater generated from wine production includes organic content consisting 

of dissolved sugar, alcohol, acids, polyphenols, tannins and lignins.  Mulidzi et al 

(2001) conducted research to determine and evaluate the quality of winery 

wastewater and peak periods of organic load.  Mulidzi concluded that effluent 

parameters such as pH, COD, SAR, and E.coli have seasonal trends, with COD 

and potassium concentrations peaking during harvesting and pressing.  In 

addition, high sodium concentrations were most likely to be associated with 

cleaning operations during pre-season and harvest periods.  Mulidzi et al 

recommended the need for specific wastewater management plans for individual 

cellars. 

 

Decisions taken by wine producers in terms of how wastewater is treated, directly 

determine where it may be disposed of and if it can be used further down-stream.  

The National Water Act makes a clear distinction between discharge of 

wastewater to a water resource and disposal via kikuyu irrigation.   

 

The different quality levels and parameters in winery wastewater (Appendix E) 

must meet legislative requirements as outlined by Lourens van Schoor in 

“Guidelines for the Management of Wastewater and Solid Waste at Existing 

Wineries” (2005).  Van Schoor is current director of Enviroscientific, a company 

specialising in water and solid waste environment solution.  Van Schoor currently 

represents IPW as a Technical Advisor and Auditor and also undertakes 

environmental research projects for Winetech.  

 

With South Africa being a water scarce country, all efforts should be made to 

treat winery wastewater for further use down-stream and therefore water 

treatment options are critical to achieving this.  In an interview with Derek 

Kellerman, Director of Effluent Management (Pty) Ltd (2009), insight was 

provided in terms of current trends in respect of how wastewater is treated at 

winery cellars.  Kellerman, in his role of Project Manager for Effluent 
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Management, has overseen the planning and installation of water treatment 

plants for the past six years. Additional projects include installation of water 

treatment plants at Deetlefs, D’Aria, Haskell Vineyards, Ashton Cellars and 

Boland Kelder.   

 

Kellerman confirmed that final selection of a treatment plant to be installed is 

primarily determined by the output of the winery and overall costs involved, two 

key factors contributing to the decision-making process.  According to Kellerman, 

at least 70% of the wineries undertake preliminary or primary treatments, whilst 

the remainder opt for Secondary and Tertiary treatments outlined and examined 

in detail in Chapter 2. 

 

Andrew Hulsman, founder and Director of HWT Engineering, established in 1994, 

has many years experience in the design and installation of a wide range of water 

treatment plants, reed beds and wetlands.  Hulsman has been involved with 

wineries such as Spier, Thelema Mountain Vineyards and Tokara.  According to 

Hulsman, at least 80% of all wineries undertake preliminary treatments only, 

citing cost implications as the main reason for this trend.  

 

In an interview with Victor Sperling, Director and co-owner of Delheim Private 

Cellar (2009), it was confirmed that the winery had recently installed a water 

treatment plant.  This decision was taken in line with the family’s commitment to 

conservation, the environment and future long-term benefits.  The water 

purification system was developed and installed by Dr Len Dekker of Dekker 

Envirotech, water treatment specialists, at a cost of approximately R500 000.00. 

 

According to Sperling, the 2009 harvest was the first season working with the 

installed water treatment plant and thus it was still too early to analyse overall 

improvements and advantages. However, thus far, Sperling believed it to be a 

better system, confirming that the wetland water was odourless, a sure sign of 

alive and healthy water.  Delheim currently generates between 8 and 9 litres of 

wastewater in producing 1 litre of wine, however their objective is to reduce this 

amount to 5L water /1L of wine.  Generally speaking, to produce 1L of wine 

requires between 2 and 8 litres of water.  The installed treatment plant and 

wetland will provide improved quality of wastewater that can be used to irrigate 
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vineyards and winery gardens.  Use of treated wastewater further down-stream, 

contributes to sustainable farming and reduces financial overheads.  

Wetlands are important in contributing to sustainable farming as they involve 

complex interactions of biotic and abiotic factors during which organic effluents 

are removed (Potgieter, 2002).  Natural or constructed wetlands are often 

referred to as giant sponges or filters, extracting sediments, soaking up organic 

effluents, removing or retaining inorganic nutrients and oxygenating the water. 

For this reason wetlands are often described as being the “kidneys of the planet”, 

because of the natural filtration processes that occur as water passes through. 

 

Research work completed by du Plessis (2007), into the role that artificial 

wetlands play in purifying distillery and winery wastewater, found that constructed 

wetlands have the ability to purify wastewater, provided the COD of the effluent 

does not exceed 15 000mg/L.  The study, conducted at Distell’s Goudini distillery, 

suggested that extended water treatment periods along with correct substrate 

material choice would be more beneficial.  Further research by du Plessis (2008) 

suggested pre-treatment of wastewater using ozone as a way to reduce COD 

levels, prior to it entering a wetland.  

 

1.4. Solid waste  

 
Solid waste includes grape pomace and filter waste that requires specific 

handling if stored on-site.  Grape pomace is fibrous material that consists of 

approximately 8% seeds, 10% stems, 25% skins and 57% pulp.  Fresh pomace is 

high in Potassium (K), Nitrogen (N) and Calcium (Ca) and has a low pH of 

between 3.2 – 3.8 (Westover, 2006).   

 

Grape pomace can be recycled to recover tartrates and polyphenols for use in 

the wine industry and other markets.  Yalcin et al, (2008) reported that the 

concentration of tartrate species varied between 100 to 150kg per ton of wine 

lees and between 50 to 75kg per ton of grape pomace, with varying differences 

determined by cultivation, climate and winemaking processes.  Research 

conducted by Korkie et al (2002) confirmed that the fermentation of residual 

sugars can increase the economic value of grape pomace, by providing an 

additional source of grape-based ethanol or wine spirit.   
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In South Africa, the leading company for processing solid waste by-products is 

Brenn-O-Kem, established in 1969 with operations located in Wolseley and 

Worcester. In an interview with Buks Visser, a Chemical Engineer and Branch 

Manager of the Worcester plant, it was confirmed that Brenn-O-Kem processed 

20 000 tonnes of grape pomace in 2008, whilst 25 000 tonnes were processed in 

2009 (February, 2009).  According to Visser, the company currently processes 25 

– 30% of the SA wine industry’s total solid waste and that of the total mass of 

grapes harvested, approximately 15% ends up as solid waste.  The company has 

contracts with 25% of all cellars, which are mostly co-operatives, in the Breede 

River Valley, with the cost of transporting solid waste from source to factory, 

borne by the company. 

 

Charles Whitehead, Information Services Manager for South African Wine 

Industry Information & Systems (SAWIS) confirmed in personal communication 

(July, 2010) that the total grape tonnage for the 2008 harvest was 1 425 613, with 

a drop in 2009 to 1 347 621 tonnes.  According to Whitehead, SAWIS do not 

have solid waste tonnage figures per vintage on record and are therefore unable 

to quote official figures.  However, assuming Brenn-O-Kem’s figures are correct, 

this would translate into 135000 – 213000 tons of solid waste. 

 

Organic acids in pomace pose a threat to soil and groundwater if leaching occurs 

and IPW guidelines clearly stipulate that storage must be on an impenetrable 

base made from clay, plastic or cement.  Furthermore, research conducted by 

Smith (2004) revealed that the mealy bug pest was able to survive in unmanaged 

pomace piles, which if spread through vineyards, would result in the spread of 

mealy bug.  Smith concluded that fresh pomace or cluster stems should not be 

spread directly into a vineyard and solid waste piles should be covered to prevent 

airflow and increased temperatures in the piles.  As South African wine growers 

continue to face challenges with leaf roll virus, basic good practice as advocated 

by Smith should become mandatory throughout the industry.  

 

Winemaking processes result in the formation of by-products such as fining and 

filtering aids, lees, sludge and solid organic residue. Filtration aids such as 

diatomaceous earth and bentonite are non-reusable and should be processed 

differently to grape pomace.  Research conducted by Zingelwa (2007) found 
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current filter waste disposal practices to be an area of weakness and 

recommended treatment options to reduce the impact on environment (Appendix 

F).  In South Africa, Wastetech, a registered waste and recycling company, 

handles most solid waste removals within the wine industry. 

 

1.5. Converting waste into viable commodities 
 
1.5.1. Composting of grape pomace 
 

Grape pomace has become a crucial part of winemaking as more winemakers 

and viticulturalists in South Africa come to understand and realise the benefits 

that composted grape pomace has for their own vineyards.   

 

In a personal interview with Professor Barbara Wechmar, a retired Microbiologist, 

(January, 2010), it was confirmed that corrective composting of grape pomace 

results in healthy humus-rich compost, which may be used back in the vineyard.  

Wechmar is co-founder of Bioearth, a company specialising in the manufacture 

and supply of inoculants for composting and plant food extract.  Wechmar’s 

primary focus is that of consultant and wine industry clients include Klein 

Constantia, Tokara, Thelema and Backsberg. 

 

Composting, as propagated by Wechmar focuses on the enzymatic digestion or 

breakdown of organic material through the inclusion of a large and diverse 

number of micro-organisms added as inoculants.  Natural additives such as clay, 

rockdust, ground seaweed kelp, zeolite and organic feedstock’s assist in the 

complete breakdown of organic matter. 

 

Stiaan Cloete, viticulturalist at Klein Constantia, confirmed in a personal interview 

(February, 2010) that Wechmar’s composting principals and regime had been 

introduced at Klein Constantia.  Cloete regards corrective composting to be part 

of alternative, pro-active farming, in-tune with nature and less reliant on 

agrochemicals.   According to Cloete, positive changes noted in the past three 

years include improved soil structure, reduced erosion and increased water 

retention.  Also noted was the prolonged ripening of grapes, optimal ripeness of 

berries and balanced vineyards with unassisted growing cycles.  The biodiversity 
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of insects and plant life had also quadrupled and mealy bug counts were low, 

which according to Cloete, was due to the presence of natural predators.    

 

1.5.2. Biogas  

 

In personal communication with Ryan Little (January, 2009), Vice-President of 

StormFisher Biogas, a renewable energy company based in Ontario, Canada, it 

was confirmed that the renewable energy company had embarked on a joint 

venture with Inniskillin Winery. Grape pomace from Inniskillin Winery is used as a 

feedstock for the production of biogas. Biogas is a form of low cost renewable 

energy that has been produced throughout the world for the past twenty years, 

with Germany being a recognised world leader in commercial biogas plants.   The 

use of solid waste as a green alternative to landfill applications, not only reduces 

methane production by a factor of ten, but also creates a clean renewable fuel 

(Little, 2009).   

 

In personal communication with Michael Back (January 2010), owner of 

Backsberg Estate Cellars, it was confirmed that the winery has an installed 

biogas digester on site.  Backsberg Estate Cellars is the only Carbon Neutral 

winery in South Africa and a recognised leader in sustainable farming as 

confirmed at the inaugural Drinks Business Green Awards 2010, where the 

winery received the Sustainability Award for their outstanding environmental track 

record.   

 

1.5.3. Biochar 

 

As suggested by Woolf (2008), CO2 emissions should be eliminated where 

possible and the approach advocated is that of carbon capture and storage 

(CCS).  Gaunt (2008), suggests that greenhouse gases such as nitrous oxide 

(N2O) and methane (CH4) may be significantly reduced through the application of 

biochar as a means of sequestering carbon and improving soil conditions.  

 

Traditional charcoal dates back to the anthropogenic dark soils of the Brazilian 

Amazon and these soils, referred to as the Amazonian Dark Earth (ADE) or Terra 

Preta soils, are very fertile and high in carbon (Woolf, 2008).  High levels of 
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biochar found in ADE are considered to result from in-field burning and kitchen 

fires within settled communities. Charcoal particles in these soils are hard to 

break down, thus rendering them very stable (Lehmann, 2007).   

 

The use and benefits of biochar is currently well researched and of interest to the 

global wine industry and agriculture in respect of carbon sequestration, improved 

soil fertility, increased Cation Exchange Capacity (CEC) and improved retention 

of moisture as confirmed by Lehmann (2007) and Krull et al (2009).  

 

Back (2010), confirmed that consideration had been given for the use of biochar 

in vineyard soils at Backsberg Estate Cellars.  However, no final decision has yet 

been made in terms of biochar application options or the installation of a pyrolysis 

kiln on site.   

 

 1.6. South Africa’s position in terms of climate change  

 

Internationally, South Africa is seen and accepted as a Developing Country and 

as such is exempt from enforced reduction of carbon emissions.  However, this 

could change in 2012 with the expectation that South Africa will commit to the 

Kyoto Protocol, which involves reducing the country’s national target in respect of 

greenhouse gas emissions.   

 

Greenhouse emissions arising from wine production are classified as Scope 1, 2 

and 3 as defined by the WRI. Carbon dioxide (CO2) and methane (CH4) are 

included under greenhouse gas emissions and are converted to CO2 equivalent 

emissions for reporting purposes.   

 

In personal communication with Bridget Davidtz, Marketing Manager for Columbit 

Industries, suppliers of cork and alternative closures to the wine industry, it was 

confirmed that Columbit is the first South African wine industry based company to 

be approved as a member of the United Nations Global Compact Initiative.  This 

is a non-profit agency committed to sustainable growth and good corporate 

citizenship (May, 2009).  Columbit are currently involved in a research project 

with DWAF, investigating the potential of Portulacaria afra or Spekboom in 

sequestrating carbon emissions.   
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As reported by van Schoor & Allsopp, (2007), the audited results of the 2005 and 

2006 vintages, revealed that more than 70% of cellars used Freon 22 gas (HCFC) for 

refrigeration, whilst several cellars had implemented new Freon 22 systems.  With 

South Africa being a signatory to the Montreal Protocol7, the phasing out of HCFC 

refrigeration systems in South Africa will begin as from 1 January 2013, which holds 

implications for wine producers who have not switched to ozone-friendly systems. 

 

1.7. Packaging options 

 

In the United Kingdom, climate change and waste management issues are 

addressed by the Waste & Resources Action Programme (WRAP), a government 

funded programmed launched in 2005.  In addition, 92% of retailers have signed 

the Courtauld Commitment (2005), which undertakes to reduce packaging waste 

by 2010.   

 

According to WRAP (2009), up to 95% of wines sold globally are in glass bottle, 

thus confirming that glass is traditionally the preferred packaging option 

internationally and within South Africa.  Research conducted by Owens-Illinois in 

2008 found that factors such as carbon miles and accumulated glass waste are 

making PET and Tetra-Pak an attractive alternative (www.packagingdigest.com).   

 

In a personal interview with Louise Jager, Business Manager at Consol Glass SA, 

it was confirmed that Consol works closely with WRAP, since the UK is a major 

importer of South African wine (January, 2010).  Jager confirmed that Consol had 

undertaken initiatives to reduce their carbon footprint through lightweighting of 

bottles and use of cullet (recycled glass) in glass manufacturing, so as to remain 

competitive within global markets.   

 

Consol has recently completed their first ever Life Cycle Assessment (LCA), the 

results of which have not been released into the public domain.  A LCA 

determines the impact that a product has on the environment throughout its 

lifespan in terms of carbon emissions emitted during all facets of production and 

post-production. 

                                                 
7
 Substances that Deplete the Ozone Layer 
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According to Jager, companies such as Kumala, First Cape, Constellation, Distell 

and the Company of Wine People were among the first to introduce lightweight 

bottles for well known brands represented in the UK and European markets.  

Jager confirmed that the first-ever 350g Claret Stelvin bottle would be 

manufactured in 2010.   

 

Jager further confirmed that bulk importation and bottling of South African wine in 

the UK market posed serious challenges to manufacturing and employment 

stability and thus lightweighting was an inevitable step. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 13

Chapter 2:  Current status of the South African Wine Industry 

 

 

“Vines will be more healthy and balanced and not like body builders on steroids, 

looking healthy, but with no natural strength” 

- Stiaan Cloete, 10 February 2010. 

 

 

2.1. Sustainability practices 

 

Sustainability in the context of the wine industry refers to good practices both in 

the vineyard and cellar that may be repeated time and again without impacting 

negatively on the environment.  Waste management in the wine industry, as 

propagated by IPW, includes protecting the surrounding natural environment on 

the wine farm, including vegetation, rivers, wetlands.   

 

Wine producers who are IPW members have a significant role to play in 

protecting the biodiversity of the Cape by undertaking the required IPW risk 

assessment of natural and threatened ecosystems on site and then devising a 

suitable environmental management plan.  Natural resources should be protected 

and not harmed through run-off of fertilisers or sprays that can pollute rivers, 

wetlands or the soil. IPW further requires producers to adhere to national 

legislation with regard to the storage, handling and disposal of agrochemicals and 

empty containers.   The expectation is a paper trail exists in terms of all 

agrochemicals purchased and used on site. 

 

2.1.1. The role of BWI 

 

As confirmed by BWI, biodiversity refers to all genes, species and ecosystems 

that persist over time and when in balance, is adaptable to environmental 

change.  Biomes that are not in balance result in changes in nature that are 

difficult to manage and protect.  Currently, the total area conserved amongst all 

members of BWI is 112,550 ha, which represents more than 100% of the total 

102 000 ha under vines in the Cape.   
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Membership is voluntary, but has grown year-on-year and current membership 

comprises of 15 Champion members, 12 Producer Cellar members and 142 

winery members. Paul Cluver Wines, a founding signatory of BWI, have 

reintroduced several species of wildlife to their estate and their partnership with 

Slowine has introduced biodiversity trails around the Groenland Mountain.  It is 

interesting to note that several BWI members have embarked on initiatives that 

range from biogas to solar energy heating, thus confirming their attitude and 

commitment to conserving the environment. 

 

BWI is recognised internationally as demonstrated at the inaugural Green Awards 

2010, with Inge Kotze of BWI voted Green Personality of the Year and Dr Paul 

Cluver receiving the Lifetime Achievement Award for his contribution to 

environmental issues.   

 

2.1.2. Integrated Pest Management (IPM) 

 

IPW encourages management of pest and disease challenges through an 

integrated system, known as the Integrated Pest Management system (IPM).  

IPW system advocates biological management as the preferred method of 

control, followed by judicious use of chemicals. Biological control measures 

include controlled pesticide spray programmes, mechanical control, trapping 

methods, rotational crops, cover crop and monitoring of insects and disease.  IPM 

further recommends specific environmental plans be drawn up so that accurate 

and effective monitoring of pests and disease can be carried out and suitable 

biological treatments may be followed. 

 

2.1.2.1. Biological approach to pest and disease challenges 

 

Biological control involves manipulating the environment through the use of 

natural predators such as parasites and naturally occurring pathogens, so as to 

disrupt the natural functioning of pests or disease.  Biological control is only 

effective in cases where occurrence of pests or disease is low.  For example, with 

mealy bug populations where the infestation of vines is less than 2%, the release 

of natural enemies such as the ladybird or wasp will be successful.  However, 

with vine infestations of more than 2%, biological control alone will not suffice.  At 
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Steenberg Vineyards, it has become standard practice to release ladybird 

populations of up to 2000 at a time, to counter-act the presence of mealy bug, 

according to farm manager Johan de Swart.  Interestingly, Steenberg Vineyards 

is not a BWI member and neither do they engage in organic or biodynamic 

farming. 

Additional biological control involves genetic manipulation by sterilising male 

insects and releasing them into the infected environment.  The sterile male will 

mate, unsuccessfully, with the female, thus controlling the population of a 

particular insect.  The use of pheromone traps is also included in biological 

control of pests.  Pheromones are sexual hormones or odours released by an 

animal that affect the behaviour of other animals.  The pheromone is placed in a 

trap to attract a specific pest to the trap, and once it enters the trap it cannot 

escape 

 

2.1.2.2. Chemical control 

The use of pesticides to combat pests and disease includes herbicides, 

insecticides and fungicides, collectively referred to as agrochemicals.  

Agrochemicals are registered in terms of the Fertilisers, Farm Feeds, Agricultural 

Remedies and Stock Remedies Act (Act 36 of 1947), and use thereof is 

controlled by legislation such as SANS8 10206.  Furthermore, care of workers 

involved with administering selected agrochemicals is regulated by the 

Occupational Health and Safety Act, Nr 85 of 1993, which stipulates that only 

workers who have undergone a medical examination and been declared fit for the 

purpose, may handle and apply agrochemicals.   

Whilst use of agrochemicals to combat disease and insects may be necessary, 

there are instances where they have little or no effect due to the resistance of the 

disease or insect to a particular chemical spray.  There are also instances where 

the application of agrochemicals can lead to natural predators being killed off, 

thus creating an imbalance in nature.  

  

Herbicides comprise of a mixture of chemicals used to either suppress or kill plant 

or weed growth, whilst insecticides are classified according to their mode of 

                                                 
8
 South African National Standards 
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action and include contact, systemic and stomach insecticides.  The chemical 

compounds in the insecticides kill off insects without affecting the functioning of 

the vine.  Fungicides are used to kill off fungi and are used as contact or systemic 

applications.   

 

2.2. Waste emanating from wine production 

 

Waste is defined as “a material, substance, or by-product, eliminated or 

discarded as no longer useful or required after the completion of a process”, 

(Oxford dictionary on-line).  Winery waste includes solid by-products collectively 

known as pomace or marc, wastewater and greenhouse gases formed during 

various production processes, collectively reported as carbon dioxide emissions 

(CO2e).  

 

2.2.1. Winery wastewater 

 

Irrespective of IPW membership, wineries are required to have a definite 

wastewater management plan that complies in terms of quality, storage and 

disposal of wastewater.  The role of DWAF is to regulate and manage the 

abstraction and discharge of water through the issue of permits.  Furthermore, 

DWAF guidelines require wine cellars to submit a Water Quality Management 

Report (WQMR), indicating available discharge water routes and treatment 

processes to be followed. In instances where there is no water treatment plant, 

provision must be made for the installation of a treatment plant.  All water usage 

should be measured and recorded on a weekly basis, with monthly random tests 

conducted and made available if requested by DWAF.   

 

2.2.1.1. Characteristics of winery wastewater 

 

The organic load found in winery wastewater has parameters that may be 

significantly improved upon prior to water treatments being carried out as outlined 

by van Schoor (2005) (Appendix E). 

 

2.2.1.2. Wastewater treatment processes 
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The choice of water treatment plant to be installed is determined by factors such 

as size of winery operation in terms of tonnage harvested and resultant 

wastewater generated (Kellerman, 2009).  For example, a small winery will be 

able to process winery wastewater through a wetland as the amount of 

wastewater to be processed is manageable in the time period it takes the wetland 

to polish and clean the water.  

 

Generally speaking, wastewater treatments are conducted on-site, unless as in 

certain instances, winery wastewater is channelled into local municipal lines and 

becomes the responsibility of the municipality insofar as treatment and 

downstream use goes.  The wastewater load will also determine if pre-treatment 

is done before wetland or reed bed treatment as suggested by Mulidzi, (2001).   

 

As confirmed by Kellerman (2009) and Hulsman (2010), between 70 and 80% of 

the current wine industry is engaged in primary water treatments (referred to as 

A), which involve separation and screening of solid organic materials.  This 

process removes solid waste, but does not change the composition of the 

effluent, unlike treatments involving biological and disinfection action. 

 

According to both Hulsman and Kellerman, wastewater treatments options 

include:  

 

• Primary treatment (referred to as A) - separation of fine and gross solid 

wastes, such as filter aid residues and bentonite clay (fine) and stalks, 

pips and pulp (gross).   

• Primary treatment (A) + additional pH correction and lime dosing (referred 

to as A+B). 

• Secondary treatment –biological treatment (referred to as C).   

• Tertiary treatment – biological treatment (C), plus disinfection and 

polishing (D) 

 

The water treatment system installed at Delheim is not unique in terms of water 

treatment plants found in South Africa and in fact, around the world, however it is 

a good model to examine in terms of small winery wastewater capacity. 
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Preliminary, Secondary and Tertiary treatment processes, as detailed by Dekker 

(2009) are included and referred to below. 

 

a) Primary Treatment involving Mechanical Screening and Delta Separator(A) 

 

This is the first step in wastewater treatment and may be stand-alone i.e. no 

further treatments involved or part of further treatment processes.  This treatment 

will, however, always precede any biological treatment.  The removal of stalks, 

skins, pips and large solids is undertaken by mechanical screening and this is an 

important pre-treatment step as the solids tend to block the equipment and can 

also cause unpleasant odours if allowed to decay (Dekker, 2009). 

 

Simple screens or sieves are effective for removal of solids and it is imperative 

that they are cleaned on a regular basis.  A Channel Screen made from a 2mm-

aperture stainless steel wire is used for efficient screening of solids and 

elsewhere this technology is effectively used at similar small wineries with low 

effluent volumes. 

 

The next step involves the removal of inorganic material that cannot settle, to a 

Delta Separator or solids separation tank.  Sewerage is also connected to this 

tank and overflows from the solids separation tank to a bioreactor.  Sewage 

contains microorganisms that will assist with the breakdown of organic matter in 

the bioreactor.   This unit should be manually cleaned on a monthly basis and the 

solid waste cleared from the unit for compost use on the farm.  

 

b). Primary Treatment using lime dosing (B) 

 

Lime is dosed into the winery wastewater during the peak harvest season in order 

to neutralise acidic wastewater prior to biological treatment.  Lime is the preferred 

chemical choice as opposed to sodium, which presents environmental problems 

in terms of salinity and sodicity of soils.  There are several options available in 

terms of administering lime during treatment regimes: 
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In line dosing:  a dilute lime solution is used to avoid blocking the dose pump.  

Small amounts of lime are administered, which makes this option quite labour 

intensive. 

 

Dry Lime Feeder: dry lime is fed into a hopper situated above an Archimedean 

screw, designed to discharge small quantities into the wastewater.  The lime 

settles quickly and thus has to be discharged into a suitable mixing basin.  The 

lime feeder is easily controlled and delivers exact amounts of lime.   

 

Rotostab unit: comprises a lime solution tank and mixing basin, which uses a 

small amount of feed water to drive the lime solution to the mixing basin. The 

Rotostab is easy to use and requires little maintenance. 

 

c). Secondary Treatment using a Bioreactor System (C) 

 

A Bioreactor is a generic term for a system that degrades contaminants in 

wastewater in the presence of microorganisms to form a sludge, which is either 

disposed of or recycled.  This secondary treatment is also referred to as 

Biological Treatment. 

 

With newly installed bioreactors, it is common practice to add activated sludge to 

the effluent so as to “kick” start the process.  This sludge consists of 

microorganisms (various bacteria) that will degrade the organic matter in the 

wastewater.  Generally speaking, water treatment plants that include winery 

wastewater and sewerage do not need activated sludge added, as there are 

sufficient microorganisms in the sewage content.  However, to fast track the 

process, it may be deemed necessary to add activated sludge (Dekker, 2009).  

 

The biological process is very efficient for the treatment of different types of 

organic wastewaters and there are many different variations of this process 

available.  A bioreactor works on the same principal as a riverine environment, 

ensuring there is a constant flow of water so that oxygen mixes with organic 

content.  Bioreactors include open systems, such as a constructed wetland or a 

closed chamber, but either way both systems function on the constant flow of 



 20

water combined with continual aeration or oxygenation of the water to ensure 

degradation takes place. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1:  Water treatment plant at Delheim (Source: Dekker Envirotech) 

 

The COD degradation in a bioreactor process involves a series of tanks where 

oxygen is supplied at an appropriate dosing rate to each tank. The Delheim water 

treatment plants has a total of four aeration tanks for further aeration and mixing 

as well as the re-seeding of the activated sludge from the final clarifier. Each 

aeration basin provides the highest amount of COD degradation by ensuring a 

dissolved oxygen level around 2.0 ppm (parts per million) and a high 

concentration of microbial biomass.  
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Each aeration tank is fitted with oxygen (Airmix) injectors in order to infuse 

oxygen-enriched water into the effluent being treated. The success of this system 

lies in the formation of micro-size bubbles that are responsible for degrading 

organic impurities (COD). The Airmix system stimulates certain microorganisms 

to neutralise sulphide generating bacteria (anaerobes), thereby eliminating 

odours as well as reducing water acidity. Simply put, the injectors permit the 

passing of effluent to draw air in, which it then fractionates, thus entraining micro 

air bubbles.  Aeration usually lasts for approximately eighteen hours, ensuring 

that the organic matter and biomass is completely mixed and that COD 

degradation takes place.  Biomass is bacteria or microorganisms that biodegrade 

pollutants in the wastewater (Hulsman, 2010). 

 

The air bubbles are pumped back into the effluent, thus providing finely divided 

oxygen for the immediate uptake by the COD degrading microorganisms present 

in the effluent.  The activated biological sludge, as the effluent is now called, 

consists of an aerobic aquatic environment in which there is a variable and mixed 

consortium of microorganisms.  These microorganisms convert the organic 

matter into compounds such as carbon dioxide and water during the process of 

respiration and in doing so derive energy for the synthesis of new cells.  A 

number of microorganisms also obtain energy by converting ammonia nitrogen to 

nitrate nitrogen in a process called nitrification.  

 

The unit at Delheim has the ability to remove 80% of the COD load. The active 

biological sludge tends to accumulate in the system due to the high conversion 

rate of waste organic compounds into stable microbial biomass. After a detention 

time of a few hours, the wastewater flows into the clarifier for settling of the 

biological sludge that formed in the bioreactors. The settled sludge in the clarifier 

will be digested during the off-season and regular sludge handling is therefore not 

required. 

 

The final effluent water quality at Delheim should have a COD of less than 1000 

mg/l, which requires further polishing in a small wetland before final irrigation. 

This COD consists mainly of suspended biological solids and other slowly-

degradable organic compounds. 
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d). Secondary Treatment using a Sequencing Batch Reactor (SBR) 

 

Deetlefs Wine Estate in Rawsonville installed their SBR in 2008. As the name 

suggests, the system operates in batches or during time periods, most notably 

during the peak harvest season (January to April) and then during quieter times 

(July to November).  The design and build of the water treatment plant was 

undertaken by Effluent Management (Pty) Ltd, based in Worcester.  The cost of 

installing the SBR was approximately R700 000.00 as confirmed by Kellerman 

(2009). 

 

The treatment process involves the wastewater being treated by total oxidation 

using the activated sludge process.  A bioreactor is installed with a slow speed 

turbine aerator to deliver optimum oxygen input to the system.  Since installation, 

the COD levels in the water have dropped well below the prescribed government 

level of 400mg/l, measuring 69mg/l. 

 

e). Tertiary Treatment involving a Wetland for final polishing (D) 

 

As confirmed by Dekker, a constructed wetland is ideal for polishing biologically 

treated wastewater due to its natural ability to absorb and digest organic 

compounds and nutrients not removed during primary biological treatment. The 

plant roots and stems provide an ideal surface area for microbial attachment, with 

the plants providing oxygen to the bacteria, and the bacteria in turn releasing 

nutrients for plant growth. 

 

The wetland at Delheim consists of a trench in the ground, which is then sealed 

with a liner, either plastic or clay and filled with topsoil. The unit is then planted 

with specific plants, such as Arum lilies, a variety of Restiocacae and Papyrus, 

with some plants offering shade whilst others attract insects and birds, thus 

sustaining an ecological balance within the system. Swamp reeds are also 

planted in the wetland and although not indigenous, they have helped reduce the 

COD levels in the wastewater.  Not all plants treat the water directly, but rather 

create the right conditions for microorganisms to perform necessary treatment 

work.  The wetland overflow then collects in a small sump from where it is 

blended with irrigation water on the farm.  
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Figure 2:  Constructed wetland.  (Source: Natural Systems International)  

 

f). Reed beds 

 

Reed beds can be used as stand-alone treatment systems or in conjunction with 

a primary treatment process, depending on the winery output.  If the winery 

handles 100 tonnes per year, then a stand-alone reed bed treatment plant is a 

viable option.  If the winery handles a higher load, then pre-treatment, using a 

bioreactor, is required.   

 

The microorganisms for degrading the organic matter are retained in a food web, 

created in the root zone of the reeds and plants.  Reed beds are effective in 

handling E.coli, present in sewerage, and although the bioreactor takes care of 

most E.coli present, there is always a small percentage remaining.  The reed bed 

thus acts like a wetland by polishing the treated water and ensuring a better 

quality.  According to Hulsman (2010), DWAF is particularly focused on E.coli 

counts and the potential impact it may have on the general population health. 

 

HWT Engineering constructs reed beds on a clay base with layers of 19mm 

stone, recycled from demolished buildings.  The stone has been ground and 

sorted and comprises a mixture of similar sized pieces of brick, ceramics, marble 

and granite.   



 24

2.2.2. Solid waste management 
 

Pomace from white wine making includes the mass of grape skins, stems, 

seeds, pulp and traces of sugar left over after pressing, whilst the pomace 

from red wine making also includes dead yeast cells or lees and traces of 

alcohol.   

 

Lees are made up of spent yeast cells, grape seeds, pulp, skin fragments and 

insoluble tartrates that remain in the wine during and / or after fermentation and 

may be defined as gross or fine lees.  Gross lees are coarse, less refined and 

winemaking decisions determine whether the wine is racked off the lees or kept 

on the fine lees, thereby adding complexity to the wine.   

 

2.2.2.1. Valuable products extracted from grape pomace  
 

a). Tartrates: 

 

During winemaking tartrates precipitate out and bind onto the walls of various 

winemaking containers.  Tartrates refer to crystalline deposits, which separate 

from wines as they become less soluble in alcohol solutions and collectively 

include acids and salts (Robinson, 2006). 

 

The main component of tartrates is potassium acid tartrate, the potassium salt of 

tartaric acid.  Lees generally have a lower concentration of tartrates than the 

crystalline deposited on the walls of tanks and barrels, thus making it more 

expensive and time consuming to recover.  Crystalline deposits are scraped from 

the inside of barrels and tanks and are therefore easier to recover.   

 

The wine industry plays an invaluable role in providing tartrates for commercial 

use, with recovered acids and salts used in a variety of products listed below: 

 

• Cream of Tartar, also known as Potassium Bitrate (C4H5KO6), which is 

used as a food additive.  It is also used in winemaking during cold 
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stabilization as it reduces the wine cooling time drastically, thus saving 

energy significantly. 

 

• Rochelle Salt, also known as Potassium Sodium Tartrate           

(NaKC4H4O6,4H2O) is used for a wide range of applications such as the 

treatment of metals, plaster and cement and also in the food industry as a 

meat preservative. 

 

• Tartaric acid (H2C4H4O6) is used as an acidifier and natural preservative in 

foods such as marmalade, ice cream, juices and jellies.  In winemaking it 

is used in musts to increase acidity and decrease pH. 

 

b). Alcohol: 

 

Another important area for utilising grape pomace is for the recovery of alcohol. 

Grape pomace consists of four major polysaccharides, which include cellulose, 

hemicellulose, starch and pectin.  The partial degradation of these 

polysaccharides results in the release of mono- and disaccharides that can be 

fermented by yeasts. There are specific yeasts that can hydrolyse 

polysaccharides whilst fermenting sugars to ethanol, which will result in 

successful ethanol production (Korkie, 2002).   

 

c). Polyphenols: 

 

There is currently a market for the use of polyphenols, extracted from skins and 

seeds, for use in winemaking.  Phenols such as tannin and anthocyanins are 

important for stabilising wine colour, improving ageing potential and increasing 

protein stability during winemaking and adjustments can be done at any stage of 

winemaking. 

 

Grape seed contains a group of polyphenols called oligomeric proanthocyanidins, 

which is extracted to produce health products.  The grape seed extract is a strong 

anti-oxidant, which is invaluable in neutralising free radicals in the human body.  

Brenn-O-Kem produces an anti-oxidant, called Oxiprovin, made from 100% pure 

Grape Seed Extract. 
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Grape seed oil extracted from grape seeds is valuable low-fat oil, rich in Vitamin 

E (anti-oxidant) and is cholesterol free. Grape seed extract oil is used in various 

products and processes such as baking, marinades, salad dressings and 

cosmetics such as hair products, hand cream and lip balm.   

 

 

 

Figure 3:  Products derived from grape pomace (Source: Nerantzis, E. 2006) 

 
2.2.2.2. Composting grape pomace 
 

The composting regime advocated by Wechmar (2010) and outlined here 

involves a series of steps to ensure best results.  The windrow (preferred name 

for the compost site) is constructed on a 2 – 5% slope in the direction of the 

prevailing wind. The length of the windrow is approximately 4 metres long, 2m 
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wide and at a height of 1,5m high and is built using various layers of organic 

matter.    

 

The first foundation layer is straw, followed by sawdust to soak up leachates from 

the fresh pomace.  Fresh pomace is placed directly onto the straw / sawdust layer 

and a lime solution of approximately 2L/m3 is added to adjust the pH from around 

4 to 7.  Fresh pomace generally has a low pH (3.5 – 3.8) and needs to be 

adjusted to activate the microorganisms and ensure microbiological conversion.  

 

Once the pomace is added to the foundation layers, inoculants are added to 

introduce new microbes to the organic feedstock.  The microbes work together to 

break down cellular tissue and fibre to produce a humus-rich end product. 

Microbes include bacteria, actinomycetes, fungi and nitrogen binding bacteria, 

which ensure that available nitrogen is firmly bound for slow release into the soil 

at a later stage.  There are various inoculants available for composting and 

selection thereof is based on the choice of organic material to be composted.   

 

After the addition of inoculants, the following organic feedstock and additives are 

added in varying amounts to increase the pH and C:N ratio9, thereby facilitating 

effective composting; manure (cow or horse), greens such as herbs, botanicals, 

flowers, clay, rockdust, Zeolite and ground seaweed kelp. 

                                                 
9
 Carbon to Nitrogen Ratio 
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Figure 4: Construction of a windrow at Wechmar’s farm in Stellenbosch  

 

Successful composting relies on a non-toxic environment, thus the windrow 

includes several chimneys constructed from natural reed, to allow oxygen to enter 

at the top and CO2 to be released into the soil. An oxidative environment is thus 

created and the build up of methane and other toxic gases such as ammonia 

(NH3), hydrogen phosphide (PH3), hydrogen sulphide (SH2) and boron hydride 

(BH3) is negated.  

 

The temperature of the windrow in the first two weeks should be between 60 – 70 

deg C to kill off weed seeds and pathogens and thereafter, it should remain 

between 40 – 50 deg C to continue the breakdown of solubles.  Temperatures 

exceeding 70 deg C could result in combustion, destroying valuable organisms 

and microbes. 

 

Factors to consider when composting include: 

• type of soil upon which the windrow is created.  Sandy soils, for example, 

require more clay and zeolite to ensure water is retained, thereby keeping 

the windrow moist;   

• water additions are also critical in maintaining an oxidative environment 

and initially the windrow relies on a moisture content of around 50%, later 
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dropping off to around 30% content.  A moisture content of more than 60% 

may cause fermentation, thus producing acetic acid; 

• the windrow should not be turned too frequently, preferably once every 

two weeks to retain nitrogen and organic microbes. Likewise, unturned 

piles are problematic in that reduced oxygen circulation can limit 

decomposition;   

• a Chroma test can be carried out to calculate the humus content of the 

compost, which is valuable in determining the preferred selection of 

organic feedstock.  

 

The entire process can last between six and ten months, depending on the 

moisture content, temperature of the windrow and the frequency of turning, which 

ultimately defines the quality of the end product.  The end product is then ready 

for return to the vineyard, thus completing the winemaking process.   
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Chapter 3:  Factors influencing change in the industry  

 

3.1. Impact of climate change  
 

 

 

Figure 5:  Contributions by countries to Global Warming    

(Source: WRI, 2009) 

 

Climate change is a fiercely debated topic world-wide and as such has created a 

platform for change in many spheres of business, including the global wine 

industry.  Greenhouse gas emissions from fossil fuels are a global challenge with 

South Africa primarily generating electricity through the use of coal.  Current 

greenhouse gas emissions rank among the top 20 in the world and contribute 

1.8% to global emissions as confirmed by the Kyoto Protocol.  Furthermore, 

South Africa is responsible for 42% of Africa’s emissions and on a per capita of 

GDP basis South Africans are regarded as some of the worst emitters in the 

world (www.kyotoprotocol.com). 

 

The climate change debate in South Africa has gained momentum over the past 

five years as demonstrated, for example, through the promulgation of the Green 
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Tax Bill, which came into effect on 1 September 2010.  As confirmed by van 

Schalkwyk (2008), in his opening address at the Carbon Disclosure Project, “a 

business-as-usual approach in the face of climate change is unsustainable”.   

 

3.2. International trends driving change  

 

3.2.1. WRAP initiative 

 

The GlassRite wine initiative launched by WRAP promotes and encourages the 

use of lightweighted bottles, flint bottles and bulk importation of wine from abroad.  

Bulk importation of wine is well established in the UK wine trade with total imports 

representing 210 million litres. Approximately 60% of current UK wine imports 

come from New World wine countries, including South Africa. 

 

In line with GlassRite research, Consol has undertaken initiatives to reduce their 

carbon footprint and meet WRAP waste reduction goals by lightweighting bottles. 

According to Jager, there has been a decrease in weight of the 750ml natural 

wine bottle manufactured by Consol since 2006.  The decrease from 516g to 

437g amounts to 79g or 15% as illustrated below:     

 

 

Year 

 

Weighted average 

Mass 

 

Mass decrease 

2006 516g  

2007 515g 100 

2008 519g 99 

2009 481g 94 

2010 437g 91 

           4 year change     - 15.3% 

 

Table 1:  Decrease in weight of 750ml bottles over the past five years 
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Distell, in collaboration with Consol, released the first-ever 350g wine bottle in 

South Africa in August 2010, under the Obikwa label. 

3.2.2. Role of supermarket chains 

National wine sales throughout the UK are mostly generated through retail and 

supermarket outlets.  Supermarkets like Tesco’s and Sainsbury’s import wine in 

bulk from New World countries, South Africa included.  Apart from the reduced 

carbon miles achieved through bulk transportation, these supermarkets are able 

to bottle and label wine under their own brand.  Wine prices are thus discounted 

to offer attractive deals to their consumers.  

Furthermore, the role and influence that wine buyers have greatly influence global 

wine trends, such as the decision to move away from high alcohol level wines of 

between 14 - 15%.  This sphere of influence has grown to include packaging 

options that include a reduced carbon footprint.  Sainsbury’s supermarket 

demonstrated this in January 2010, with the launch of its own range of wine in the 

first-ever 750 ml Polyethylene terephthalate or PET bottle.  The two wines 

included a New Zealand Sauvignon Blanc and an Australian Shiraz Rose.   

Locally, Backsberg Estate Cellars released the first-ever PET bottle wine on the 

South African market in 2010 with their “Tread Lightly” range of Merlot and 

Sauvignon Blanc.  These wines are exclusively available from supermarket giant, 

Pick ‘n Pay, and have been well received by consumers in terms of its eco-

friendly status and price point. 

3.3. Environmentally Conscious Consumers 

 

The trend of international customers to purchase products that are eco-friendly, 

organic and which provides opportunity for poverty-alleviation, continues to grow. 

In the last decade, South African wine producers have embraced initiatives that 

address these issues as demonstrated in the increased number of Fairtrade 

members and organic producers.   

The Woolworths group supports the Forest Stewardship Council (FSC), using 

natural cork from FSC-certified forests for their range of organic wine 
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(www.ewine.co.za).  FSC is an independent, non-governmental, not-for-profit 

organization that addresses issues such as deforestation and cork taint arising 

from TCA 2,4,610.  FSC provides an invaluable link between producer and nature 

in terms of business decisions that will benefit the consumer and the environment 

in a sustainable way.  

 

As confirmed by Schietekat (June, 2009) the introduction of the Integrity & 

Sustainability Seal in 2010, is a result of IPW’s drive to assist members with the 

sale of sustainable SA wine abroad.  The Integrity & Sustainability seal may only 

be used by IPW members and marketing and control thereof is through the 

recently formed alliance, Sustainable Wine South Africa.  The alliance 

established in 2010 includes the Wine & Spirits Board, BWI and IPW 

(www.swsa.co.za).    

 

 

 

                                                 
10

 Trichloroanisole 
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Figure 6:  Sustainable Wine South Africa (Source:www.swsa.co.za, 2010) 

 

3.4. Factors negating change  

 

3.4.1. Financial cost implications 

 

The decision to change an existing system is governed by a need for change, to 

effect improvement, and associated costs.  Improving current trends in winery waste 

management involves costs such as capital outlay, education and time.   

 

Wastewater treatment plants: 

 

In respect of water treatment options, the following estimated costs were confirmed 

by Kellerman (2009), as outlined in Chapter 2: 

 

• Primary treatment (referred to as A): between R400–R550 000.   

• Secondary treatment – biological treatment (referred to as C): between 

R750 000 to R1 500 000.   

• Tertiary treatment – biological treatment (C), plus disinfection and 

polishing (referred to as D): costs could escalate to around R1, 800.000. 

 

The above figures are mere guidelines as water treatment plants vary according 

to output.  There is no single “one-fits-all” plan, as confirmed by Mulidzi (2000) 

and van Schoor (2005) and whilst there had been an increase in installed 

wastewater treatment plants in the past twelve years, this number was low 

compared with the total number of operating wineries.  Kellerman (2009) and 

Hulsman (2010) both confirmed that financial costs were a reason for the low 

numbers. 

 

Another factor to consider is the maintenance of an installed water treatment 

plant, which involves regular pH adjustments, clearing of blocked separators, 

collection of water samples and associated record keeping.  Of critical importance 

is the use of trained staff to ensure competency and efficiency and this in turn 

involves further financial outlay.   
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Biogas as a renewable energy source: 

 

The feasibility of installing a biogas digester is determined by the economics of 

the facility and the amount of available organic feedstock throughout the year, 

therefore seasonal grape pomace alone is not sustainable. According to Little, 

2009, the overall cost of a biogas facility is between $US 6,000 - $US 7,000 per 

kW of electricity output installed.  There are existing companies in South Africa, 

such as Agama Energy located in Cape Town, who designed and installed the 

biogas digester at Backsberg Estate Cellars.  As confirmed by Back (2010), 

renewable energy options are critical to a developing country like South Africa, 

providing it is economically viable.  Back is of the opinion that collaboration within 

the wine industry could result in a centralised digester servicing surrounding 

wineries. 

 

3.4.2. Resistance to change from within 

 

Attitudes and mindsets that display apathy and reluctance to embrace change in 

the industry are a stumbling block.  It negates the hard work done by IPW and 

BWI and directly influences the overall position that South Africa holds in terms of 

sustainable wine production.  Membership of IPW, for example, should be based 

on genuine recognition and belief in what IPW stands for and not just as a means 

to selling wine abroad. 
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Chapter 4: The way forward  

 

4.1. Addressing Carbon Emission levels 

 

4.1.1. Utilising the International Wine Carbon Calculator 

 

The international wine industry encourages carbon emission calculations through 

use of the carbon calculator, which is available on the IPW website.  Of 

importance is the identification of emissions arising through processes in the 

vineyard, cellar and decisions relating to packaging and distribution.  

 

The Carbon Calculator identifies greenhouse emissions as Scope 1, 2 and 3 

(Appendix G) as defined by the WRI. Carbon dioxide (CO2) and methane (CH4) 

are included under greenhouse gas emissions and these gases are converted to 

CO2 equivalent emissions for reporting purposes.   

 

 

 

 Figure 7: Representation of Scope emissions (Source: WRI, 2004) 

 

In 2008, Spier Wines appointed Global Carbon Exchange to conduct a carbon 

footprint analysis of their business.  Results of this analysis revealed that total 
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emissions for the entire operation were 2,823.64 tonnes of CO2e.  Scope 1 and 2 

emissions totalled 1,661.43 tonnes of CO2e, which equates to 3.09 tonnes of 

CO2e per one thousand litres of wine produced and bottled on site.  The 2008 

results should be seen as a base year, with follow up carbon calculations and 

audits used for comparison and assessment, as confirmed by Christie Kruger, 

Group Accountant for Spier Wines (2011).  The 2007/2008 Sustainability Report 

is available on-line at www.spier.co.za and it may be regarded as a good model 

to review, not only in terms of carbon emissions, but overall environmental 

planning and goal setting. 

 

4.1.2. Life Cycle Assessments (LCA’s) 

 

Life Cycle Assessments (LCA) of products, calculate the overall carbon footprint 

through each stage of manufacture, use and recycling.  It is critical to determining 

the impact a product has on the environment.  The main challenge involved with 

LCA’s is that not all assessments are done in the same manner, with some LCA’s 

focusing only on one step in the chain and ignoring steps before and after, 

referred to as the gate-to-gate assessment.   

 

The preferred assessment is cradle-to-cradle assessment, which addresses all 

inputs and outputs for each life cycle stage, including reuse and recycling. The 

first packaging company to successfully complete such an assessment is Owens-

Illinois, a USA based glass manufacturer.    Their completed LCA model was 

analysed by AMR Research, which used five different sets of published data to 

review and validate all data sourced (www.o-i.com).   

 

The completed LCA highlighted the following facts relating to glass packaging: 

 

• Every 10% of cullet used results in approximate 5% reduction in carbon 

emissions and an energy saving of around 3%.  

• Every 1kg of cullet used replaces 1,2kg of virgin raw materials that would 

need to be extracted. 

• Glass can also be recycled indefinitely without losing its performance.   

• Lightweighting reduces raw material usage, emissions, energy used and 

overall weight. 
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Consol Glass undertook their first-ever LCA in 2010, the results of which have not 

been made known.  However, this again highlights the company’s strategy in 

addressing and promoting glass as a sustainable product. 

 

In 2008, PricewaterhouseCoopers conducted an independent study of various 

wine closure options and related carbon emissions during their life cycle 

(www.allbusiness.com).  Results showed CO2 emissions for the following 

closures: 

 

• 1000 cork stoppers amounted to 1,533g of carbon dioxide equivalent 

(CO2e) over 100 years, 

• 1000 plastic stoppers amounted to 14,833g of CO2e, 

• 1000 screwcaps amounted to 37,172g of CO2e.  

 

The figure for both cork and plastic stoppers included the transport of the corks 

from Portugal, the plastic stoppers from Belgium, and aluminum closures from 

France to the UK for bottling. In addition, the use of a PVC capsule for bottles 

sealed with a natural cork or synthetic closure was also included in carbon 

emissions.    

 

Overall the CO2 emissions resulting from the life cycle of a screwcap were 24 

times higher than those from a natural cork closure, while emissions from a 

plastic closure were 10 times higher than a natural cork.  The study included 

seven key environmental indicators, namely: 

 

• greenhouse gas emissions, 

• consumption of non-renewable energy, 

• water consumption,  

• acidification of the atmosphere, 

• contribution to the deterioration of the ozone layer; 

• contribution to eutrophication (nutrient buildup);  

• solid waste production. 

  

Cork closures emerged as the best alternative against six of the seven indicators 

and the study was conducted in line with ISO 14040 and 14044 standards. 
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The world’s leading producer of natural cork supplies, Corticeira Amorim reported 

a 16% reduction in their carbon dioxide emission rate and have recycled a total of 

662 tonnes of natural cork.  The company has also set aside 8000 hectares of 

land for sustainable forestry practices that include a technical advisory 

programme.  The aim of this programme is to identify and adopt best practices in 

cork forest management and associated biodiversity (www.corticeraamorim.com). 

 

4.1.3. Heat recovery plants in wine cellars 

 

In New Zealand, Craggy Range Winery reduced electricity consumption and CO2 

emissions by installing a heat recovery plant.  The winery entered into a 

partnership with Transfield Worley, a plant design and manufacturing company 

based in New Zealand. The installed system recovers heat from chillers and an 

air compressor, which in turn is used to heat water for use in the cellar.  The heat 

recovery plant has effected the following changes: 

 

• recovered heat is used to heat the water for the hot water tank for use in 

the cellar, thereby replacing the need for an electric boiler; 

• the load demand on electrically powered cooling fans for the wine chillers 

has been reduced; 

• greenhouse gas emissions have been reduced due to lower electricity 

consumption. 

 

Overall annual electricity consumption was reduced by 13% and CO2 emissions 

by 157 tonnes.  

In the USA, Kendall-Jackson Wines recently completed pilot water-saving tests, 

including the filtering of rinse water recycled.  At their Sonoma winery, an 

estimated reduction of 6 million gallons of water is anticipated.  Water used for 

rinsing wine barrels and tanks will be recycled through the plant, which returns 

90% of water and allows for the reuse of rinse water up to ten times.  It also offers 

energy-saving benefits since the recycled water retains 75% of its heat, thus 

reducing energy use and cost in heating, cleaning and dispersal of water. 
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4.2.   Best practice initiatives 
 

4.2.1. Environmental initiatives 

 

Internationally, Australia, the driest continent on Earth, continues to look at ways 

of conserving land and water.  Wineries have responded by initiating water 

treatment projects aimed at recycling and promoting responsible water usage.  

The Wirra Wirra Winery in South Australia, for example, installed a three million-

litre dam with the backing of the Federal government.  This dam stores recycled 

water from the winery and allows for careful and planned water irrigation.  The 

winery produces eight million litres of wastewater per annum and 100% of this 

water is treated in the winery recycling plant and used downstream for vineyard 

irrigation.  In addition, a 250,000 litre rainwater tank has been built underground 

for use on garden and lawn irrigation. 

 

Chapel Hill Winery in the McLaren Vale region, South Australia collects all their 

winery wastewater in an underground tank.  The cellar was deliberately planned 

and constructed with exaggerated gradients on the winery floors to ensure 

collection of water and solid waste (pomace).  The solid material (sludge) settles 

allowing the wastewater to be pumped to a wetland for further biological 

treatment. The wetland has reed plants, which include schonaplectis, bulbashinas 

and phragmites.   A licensed waste contractor then removes the sludge.  Winter 

rain is collected and stored in fermentation tanks for potable water needs. 

 

Additional environment friendly initiatives undertaken by Chapel Hill include:  

 

• Built their winery into the side of the hill to reduce the visual impact on the 

environment; 

• Created a natural indigenous perimeter to screen the winery building from 

the Onkaparinga Gorge National Park, which borders the property; 

• Constructed a wetlands as part of their wastewater treatment process, 

thus replacing their previous practice of disposing wastewater onto a tree 

lot; 

• Planted a Heritage Corridor of 1000 trees, including ten indigenous 

species; 
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• Obtained permission from the local water affairs department to redirect a 

floodplain river so as to reduce erosion; 

• Established a wellness retreat that has been well received and highly 

successful.   

 

Gemtree Vineyards in McLaren Vale, South Australia embarked on a joint venture 

with Greening Australia to create a 10 ha wetland area as part of their 

commitment to sustainable agriculture (www.gemtreevineyards.com.au).  

Proceeds from the sale of every bottle of Gemtree wine go directly back to 

Greening Australia for the on-going development of the Gemtree Wetland. 

 

Tahbilk Winery in Victoria, Australia began regenerating the Tahbilk Wetlands 

area in 1995 and has introduced docking jetties for the Wetlands Pontoon, natural 

walking paths, timber boardwalks and bird hides. These recreation and adventure 

activities add to the overall wine tourism experience at Tahbilk.  Interestingly, 

30% of Victoria State’s threatened species is covered by a total of 2% wetlands. 

 

South Africa boasts having the world’s first biodiversity wine route, namely the 

Green Mountain Eco Route.  The route incorporates the Groenland Mountain, Bot 

River, Elgin Valley, Grabouw, Houw Hoek and Villiersdorp, which is in the heart of 

the Cape Floral Kingdom.  It includes participating wine farms that are members 

of the Groenlandberg Conservancy and BWI.  Members are collectively 

committed to conservation, sustainability and social upliftment and offer activities 

and events such as mountain biking, hiking through fynbos, wine tasting with 

local winemakers, or enjoying meals made from local produce. 

 

Eco-tourism combines tourism and the environment, offering activities in natural 

and historic settings such as the example of Delheim, which has a proud history 

of conservation.  Delheim has been part of the Klapmuts Conservancy for several 

years and their Delvera property offers visitors a walking and mountain bike trail, 

lined with yellowwood trees.  Eco-tourism continues to grow as landowners 

realise the benefits of offering secondary activities, along with wine tastings and 

cellar tours.   
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Spier in the Stellenbosch district has achieved great success in balancing 

business with sustainability goals.  The allocation of land for the Cheetah 

Outreach programme and Eagle Encounters at Spier has resulted in a balance 

between work and nature.  In addition, Spier offers visitors a 4-star hotel with Spa 

facilities, conferencing facilities, restaurants and amphitheatre.  The hotel was 

one of the first in South Africa to be accredited by Fair Trade in tourism.   

 

4.2.2. Products derived from waste 

 

Tarac Technologies based in the Barossa Valley, South Australia, is a recognised 

leader in sustainable practices in terms of recycling waste, wastewater, paper, 

glass and grape pomace.  Tarac currently handle 130 000 tons of grape pomace 

and 7,500 tons of filter cake with processing plants in New South Wales and 

South Australia.  The total wine grape tonnage for the Australian 2008 harvest 

was 1,827,647 (www.wineaustralia.com).  Tarac currently exports approximately 

7.5 million litres of grape alcohol per annum and manufacture GrapEx, used in 

winemaking as a natural source of tannin and colour.    

 

In the USA, Constellation Brands have a research and development facility called 

Polyphenolics in Madera, California.  The company was the first to patent a 

water-based method of extracting polyphenols from skins and grape seeds for the 

manufacture of nutritional additive products.  

 

Seneca Bioenergy, a specialist recycling company located in Finger Lakes, New 

York State, processed between 3500 – 5000 gallons of grape seed oil in 2009 for 

use in various restaurants and tasting rooms.   

 

In New Zealand, the Mudhouse Wine Group has a subsidiary, New Zealand 

Extracts which produces Vinanza Grape Seed Extract from Sauvignon Blanc 

pomace from Marlborough wineries.   

 

4.3. Bioenergy initiatives  
 

4.3.1. Biogas 
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Biogas is a low cost form of energy derived from renewable waste resources, 

including grape pomace.  It is formed through a biological process in which 

anaerobic bacteria convert organic feedstock into biogas, a combination of 

carbon dioxide and methane gas. The carbon dioxide portion of the biogas can 

be stripped out of the gas to leave a purified biomethane, which can then be used 

for transportation and heating systems or can be directly injected into the natural 

gas pipeline.  Approximately 98% of natural gas is methane.  

 

The process of converting organic feedstock or biomass into biogas involves the 

use of a digester in an oxygen free environment (anaerobic).  The digester is 

similar to a large reservoir and is made of either concrete or steel tanks, the 

choice of material determined by the size of the biogas facility.  Organic feedstock 

is comprised of agricultural residues, industrial wastewater, animal manures, 

grape pomace and other organic waste.  

 

To initialise the process, some inoculate (bacteria) is added to the organic waste 

and after a period of 2 – 4 months, the process stabilises and becomes self-

sufficient and the digester then runs solely on added organic feedstock. The 

bacteria grow very quickly, digesting carbon, nitrogen, hydrogen, sulphur and 

oxygen in the feedstock to produce a mixture of methane, ammonia, carbon 

dioxide and hydrogen sulphide.  The remaining indigestible solids are processed 

into both liquid and dry organic fertiliser and sold to fertiliser companies. 

 

At Backsberg Estate Cellars, chicken manure is the main feedstock currently 

used in the biogas digester as the current total tonnage of grape pomace is 

considered too low to warrant use thereof (Back, 2010).  Chicken manure has a 

high production potential of 80L of biogas per kilogram compared to 40L of 

biogas per kilogram, produced from cow manures and faeces (Little, 2009). 

 

As confirmed by Little (2009), the production of biogas can generate renewable 

energy as follows: 

• one cubic metre of biomethane contains approximately 10kWh of chemical 

energy.   

• Biogas contains approximately 60% biomethane and therefore one cubic 

meter of biogas contains approximately 6kWh of chemical energy.  To 
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convert this to electrical energy, a co-generation engine can be used to 

produce both heat and electricity. 

• Since one metric tonne of grape pomace will produce approximately 230 

cubic metres of biogas, one tonne of grape pomace should produce 

approximately 828kWh of renewable electricity. 

 

Figure 8:  Processes involved in the formation of biogas.  

        (Source: Nixonenergy)  
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4.3.2. Biochar 

 

Biochar is fine-grained, porous and highly aromatic charcoal with high carbon 

content.  The charred material is formed during pyrolysis, which involves the 

decomposition of organic material at high temperatures, in the absence of 

oxygen.  The chemical and physical properties of biochar are determined by the 

choice of feedstock, duration of the pyrolysis process and the temperature 

throughout.   The biological and chemical stability of biochar acts as a carbon 

sink and provides long-lived benefits to the soil.  Importantly, CO2 emissions are 

eliminated from the atmosphere through carbon storage in the soil (Woolf, 2008).  

 

Woody feedstock has carbon content between 70 – 90%, whilst rye, maize and 

manures show a carbon content just over 60%.  Biochar reacts differently in soils 

and research is on going in terms of the suitability of feedstock (Krull et all, 2009).   

 

During pyrolysis, bioenergy in the form of synthesis gas (syngas) and bio-oil is 

also produced which can be used as a valuable energy and heat source.  

 

 

 

 

Figure 9:   Illustrative slow pyrolysis process (Source: BEST Energies) 
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In Japan, the practice of adding charcoal to the soil is well known as charcoal 

stimulates mycorrhiza fungi in the soil, which leads to improved growth (Woolf, 

2008).  Biochar additions have shown significant crop growth as a result of 

increased soil organic matter, which leads to increased water retention and soil 

surface area and is also associated with increased nutrient use.  Biochar that has 

been in soil for several years’ shows a greater CEC, comparable to zeolites, than 

fresh biochar. 

 

Application of fertilisers and tillage of soils leads to nitrous oxide (N2O) emissions 

(source) that could contribute as much as 5% of the total greenhouse gas 

emissions, according to the International Wine Carbon Protocol.  N2O has three 

hundred and ten times the potential of global warming than CO2 and is formed 

naturally in soils during nitrification and denitrification processes.  Furthermore, 

cultivation of soil results in the mineralisation of nitrogen in organic matter in the 

soil, leading to the formation of N2O.   

 

Use of Biochar should be considered as a means to improve soil fertility and crop 

growth as advocated by Lehmann (2007).  The addition of nutrients based on the 

needs of the soil is still required to ensure the health of the soil and Lehmann 

suggests annual additions of biochar as opposed to three or four times a year as a 

preferred method to improve soil conditions.  Krull et al (2009) confirmed the need for 

a screening process of biochar to assess its suitability to individual soils.  Biochar is 

presently not certified under the Clean Development Mechanism (CDM) of the Kyoto 

Protocol. 
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4.4. Packaging options 

 

As with wastewater and solid waste, recycling of packaging materials involves the 

reuse of certain resources, which will result in a reduction of energy use, raw 

materials and greenhouse gas emissions.  Recycled materials generally require 

less energy when processing into new products than products made from virgin 

materials (www.glassrecyclingcompany.co.za).   

 

4.4.1. Glass 

 

In South Africa, the current preferred packaging option for wine is glass and 

Consol has engaged in practices to reduce overall impact on the environment 

(Jager, 2010).  Consol engages in glass recovery and uses up to 35% cullet11 in 

glass manufacture.  The use of cullet means that fewer raw materials are used 

and because it melts at a lower temperature, the overall carbon footprint is 

reduced.   

 

Consol’s launch of the 350g lightweight glass bottle in 2010 confirms their 

commitment to lowering carbon emissions in line with international practice.  The 

350g bottle is produced using new technology called Narrow-neck Press and 

blow.  This is technically more difficult and costly than traditional manufacturing 

(Blow-Blow technology).  Furthermore, the precision and manufacturing of the 

350g bottle requires greater control as fewer raw materials are used and the 

bottle does not have the traditional punt or indentation.   

 

Mass Category Volume per thousand % 

150 – 450g 83,000 23,7 

451 – 550g 160,000 45,7 

551 – 650g 63,000 18,0 

651 – 1000g 44,000 12,6 

Total 350,000 100% 

 

Table 2:  A break-down of mass by number of thousand bottles 

manufactured.  (Source:  Consol Glass January 2010) 

                                                 
11

 Recycled glass 
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Internationally, Fetzer Wineries, one of the USA’s largest wineries, lightweight 

bottles and have reduced carbon emissions by 3,000 tons or 14% 

(www.packagingdigest.com).  

 

4.4.2. Polyethylene terephthalate (PET) 

 

In South Africa more than 85 – 90% of all PET bottles are collected from landfill 

sites for recycling. Internationally the recycling of PET bottles is more successful 

with kerbside collections accounting for 40-60%, drop-off collections 10-15%, and 

return vending machines 15-20 (www.petco.co.za).  Almost 40% less fuel is used 

to transport PET bottles compared with glass bottles, whilst 1 ton of recycled PET 

saves 1, 5 tons of carbon dioxide (WRAP). 

 

PET is a polymer with molecules consisting of long chains of repeating units only 

containing the carbon (C), oxygen (O) and hydrogen (H) organic elements.   It is 

used to make containers for soft drinks, juices, alcoholic drinks, water, edible oils, 

household cleaners, and other food and non-food applications 

(www.petco.co.za).   

 

On average, a 1.5 litre PET container is manufactured with just 35 grams of raw 

material and is fully recyclable, from bottle to bottle or for use in the fiber market 

for products such as polyester carpets, sleeping bags, luggage and ceiling 

installation.  The molecular structure of the material renders a bottle which is 

unbreakable, transparent, lightweight, and resealable.  A 750ml PET bottle 

weighs between 50 - 54g and emits lower carbon emissions during manufacture.  

Overall they are lighter and smaller in size and a larger quantity of bottles can be 

transported, thereby delivering lower carbon emissions and miles.   

 

Critics argue that PET allows more oxygen ingress than glass and that from a 

health perspective, carcinogenic and phthalates are released by plastic.  Wines 

produced for early consumption could be bottled in PET and in respect of health 

issues associated with PET, various toxicology tests undertaken demonstrated 

that PET is safe for all intended uses (www.plasticsinfo.org). 
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Sutter Home Winery in USA has been using PET bottles for its 187ml size bottled 

wines since 2005.  The bottles have a transparent internal silicon-oxide barrier 

coating, which protects the wine inside the bottle.  It is easily removed during 

recycling therefore does not contaminate the PET recycling stream.  The PET 

bottles weigh one-sixth what glass bottles weigh and are unbreakable, thus 

reducing the possibility of waste entering the stream (www.packagingdigest.com). 

4.4.3. Carton packaging 

 

Tetra Pak is carton packaging made from raw materials, which include 

paperboard, plastic and aluminium foil and has been in existence since 1951.  

 

According to TetraPak’s official website, the company lowered CO2 emissions by 

7% between 2005 and 2007 and wish to realise an overall reduction of 10% by 

2010.  Tetra Pak use Green Power or Renewable Energy as part of their 

environmental strategy (www.tetrapak.com). 

 

Locally, Tetra Pak South Africa have improved the image of carton packaging by 

including information on how and where to recycle carton products and increasing 

the number of recycling drop-off points throughout major cities.   
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Chapter 5:  Conclusion and recommendations 

 

5.1. Addressing infrastructural constraints 

 

South Africa is currently ranked the 9th largest wine producer in the world and 

faces serious challenges on international and domestic fronts to retain this 

position.  The global economic crisis has added to financial constraints facing the 

wine industry, with the strengthened rand proving a major challenge to exports.   

 

Local economists have warned that as a developing country with an emerging 

market, South Africa urgently needs to address sustainability issues.  Electricity 

and water are critical to wine production, with electricity cuts and escalating costs 

impacting on profitability. In addition, lack of innovation and competition in 

addressing energy challenges further retard growth. 

 

Renewable energy is thus critical to a developing country like South Africa and 

what is called for is active engagement between the agricultural sector, 

government and private enterprise.  The wine industry should grasp the 

opportunity to address renewable energy options by engaging in dialogue with 

local government, environmental leaders and investors.   

 

Whilst wine producers should not be expected to venture into a specialised field, 

they can look at ways of contributing to renewable energy initiatives.  Practical 

involvement could include the facilitation of a centralised biogas digester or wind 

farm on site.  A centralised digester could service surrounding farms, which would 

be economically more feasible.  The value of the land upon which a centralised 

digester or wind farm is installed should be calculated, with landowners 

remunerated financially or through the issue of REC’s12.   

 

REC’s are seen as energy commodities that may be sold or traded.  Using the 

example of a wind farm, the green energy provider is credited with one REC for every 

1,000 kWh or 1 MWh of electricity produced.  Whilst no distinction can be made 

between clean and dirty energy on a national electricity grid, it clearly is made at 

purchase point. REC’s are thus appealing to businesses wishing to lower their 

                                                 
12 Renewable Energy Certificates 
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overall CO2 emission rating, while embracing good corporate citizenship.  REC’s 

should be certified and have an audit trail to prove validity thereof.   

 

REC’s are currently more expensive, on a per unit basis than Eskom, the national 

electricity supplier.  However, REC’s make it possible to calculate and apply a 

fixed annual cost to electricity when planning financial budgets.  Wine industry 

members should consider using REC’s for wine trade shows, competitions or 

information days, through sponsorship deals.  Individual wineries could run Open 

and family days on the same basis or make a bigger commitment by running their 

tasting room or bathrooms on renewable energy.   

 

On a smaller scale, renewable energy options have been addressed by industry 

members through the use of solar energy.  Villiera Wines, for example, has the 

largest roof-mounted solar energy project, installed in 2010.  The winery has a 

total of 539 solar panels across three of the cellar’s roofs, generating around 726 

kWh per day.  This energy provides electricity for staff housing, processing and 

bottling facilities in the cellar, offices and kitchens.  In effect, the winery’s entire 

daytime power requirement, outside harvest time, is provided through these 

panels.  Whilst no official cost has been confirmed, Andre Potgieter, owner of 

Energworx, confirmed that similar solar energy projects ranged between R3,5 

and R4 million. 

 

In addressing the water crisis that South Africa faces, industry members need to 

consider the long-term benefits that specialised water treatment plants offer.  The 

belief by some industry members that the vast land in South Africa offers an 

acceptable and sufficient means to disposing of poorly or untreated water is 

unacceptable.  This attitude reflects total disregard for the environment and is in 

no way a means to an end.  

 

Increased tariffs for water usage and discharge thereof will continue to challenge 

nett farming income and thus place further strain on producers. The industry as a 

whole needs to rethink strategy and look at long-term challenges and ways to 

overcome them.    
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5.2. Role of IPW as industry regulator 

 

The South African Constitution, hailed as being the most democratic and 

progressive in the world, has laid the foundation for sustainable environmental 

practices through its legislation.  Currently IPW is mandated to advise and ensure 

that member producers meet national and international standards.  However, the 

sphere of influence that IPW has in the roll-out of policy and guidelines is limited 

by the following factors: 

 

• Membership is not compulsory, thus IPW is not representative of the 

entire wine industry. Collective membership and participation of all 

industry members would unite and immediately strengthen the current 

system and industry as a whole.  Wine industry members need to buy into 

sustainable practices advocated by IPW and not see membership as 

paying lip service. 

 

• Lack of independent, non-industry auditors does leave the auditing 

process open to criticism.  Random and unannounced audits by 

independent auditors which will test the authenticity of the scheme is 

recommended. Furthermore, audited results need to be delivered within a 

time frame and be available for interpretation via the IPW website or 

similar. 

 

• Lack of published results of vintage audits.  Thus far, only two audited 

vintage results have been published, making it difficult to assess if and 

where improvements in the system in respect of environmental issues has 

been made.  Although both van Schoor and Schietekat (2010) confirmed 

that audited results for 2008/2009 had been concluded, these results 

have not yet been made public.  It is in the interests of members and 

critics that the validity of IPW be tested and therefore, a more open and 

transparent system of reporting is advocated. 

 

• Action not taken against members who transgress guidelines and 

principals, thus compromising the integrity and progress of the scheme. 

Critics may be justified in questioning the role that IPW purports to play 
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when transgressors are not expelled, suspended or dealt with in a severe 

manner.   

 

IPW is in the perfect position to shake up the industry, but needs to take a 

stronger leadership role.  Workshops need to be facilitated to inform members 

about global trends, technology and innovation so as to create a platform for 

shared networking and changed mindset.  Throughout this research, key 

specialists have indicated the need for a networking forum that will facilitate 

debate and inform industry members of changes and opportunities that should be 

investigated collectively.  IPW can spearhead such forums and in doing so bring 

about informed and progressive change that will benefit all. 

 

5.3. Educating industry members and consumers   

 

Changes in packaging choices, such as lightweighting bottles or use of PET, 

require industry and consumer education backed up with sound marketing 

strategy.  The introduction of screw-cap closures is a good example of how some 

industry members and consumers initially responded to change.  For some, the 

prevailing perception was that screw-cap represented a cheaper and less 

premium product. As winemakers embraced the technology and wine critics 

began to expound the benefits of screw-cap, so the mindset of the consumer 

changed. 

 

The success of moving to lightweight bottles or PET lies predominantly with how 

it is to be marketed and identifying relevant target markets in which it will be sold.  

However, in order to successfully sell wine in a lightweight bottle, the consumer 

needs to understand the “drink green” concept and how it relates to climate 

change and the carbon footprint.  For some consumers, a heavy bottle is 

perceived to represent quality and status whilst the lightweighted bottle may be 

seen as cheap, of inferior quality and without status.  

 

Sustainable wine production can be effectively marketed through cellar door 

experiences, official winery websites and marketing campaigns.  Wine shows, 

competitions, public tastings and wine education institutions also provide the 
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perfect platform to disseminate accurate and up to date information to 

consumers.   

 

In delivering a clear green message to consumers the following should be 

considered: 

 

• The inclusion of the recycling logo on wine labels to further highlight and 

remind consumers that the packaging may be recycled; 

 

• Recyclable labels may also be considered as a green alternative; 

 

• Glass recycling drums should be available on site for regular visitors and 

consumers to encourage returning and recycling glass bottles; 

 

• The use of PET bottles for early release wines should be encouraged.  In 

instances where wineries offer picnics or BYO13 is allowed, PET bottles 

should be considered.  The appeal would be an eco-friendly, non-

breakable, screwcap wine bottle, for on or off-site consumption.  Wineries 

could further offer incentives to consumers to return the used PET bottle 

by offering a discount of 5% on the next purchase; 

 

• Wineries can highlight climate change and sustainable issues in everyday 

work activities by recycling paper, plastic, and bottles on site; 

 

• BWI members have the opportunity to highlight their status and that of the 

CFK through effective marketing.  For example, Jordan Wine Estate 

produce a Noble Late Harvest called Mellifera, named for the Cape Honey 

Bee.  Laibach have the successful Ladybird brand of organic wines, with 

the ladybird representing an important link in sustainable farming.  While 

those in the know may appreciate the symbolism of the ladybird, does the 

average consumer understand its role in combating mealy bug?  These 

conservation messages need to be delivered via the cellar door on a daily 

basis. 

 
                                                 
13

 Bring Your Own 
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• Conservation of water and electricity can be encouraged through signage, 

strategically placed in washrooms accessed by tasting room and 

restaurant patrons.  It is common-practice in hotels, airports and certain 

businesses to inform and remind visitors that South Africa is a water 

scarce country and this message should be conveyed by wine industry 

members too.   

 

The old adage of “good wine is made in the vineyard” should be extended to 

include the entire wine farm undertaking sustainable practices which are on-going 

and maintainable, resulting in an end-product of good quality and made with due 

consideration to the safety of the worker and to the environment.   

 

While the main constraint facing wine producers may be one of economics, the 

future of the industry and the land will ultimately lie in the hands of decision 

makers who understand and realise that green is the new gold.  
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Appendix A:  

 

• adopting environmental sustainability programmes that incorporate  

 economic, environmental and social sustainability; 

• identifying environmental sustainability activities using an environmental risk 

assessment; 

• environmental risk assessment should consider, but not be limited to site 

selection, variety selection, soil condition, water use efficiency, wastewater, 

biodiversity, solid waste, air quality, neighbouring land use, agrochemical use 

and Human Resource Management; 

• planning, implementing and assessing the effectiveness and modification of 

environmental sustainability activities; 

• incorporating self-assessment and other evaluation programmes to measure 

progress and development; 

• improving extension and education opportunities about sustainability and 

building awareness within the global wine industry; 

• improving sector sustainability through selected partnerships and adopting 

preferential purchasing policies from supplies demonstrating similar 

stewardship ethic. 
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Appendix B: Elleunorah Allsopp 
1
 & Lourens van Schoor 

2
  

1 ARC Infruitec-Nietvoorbij, Private Bag X5026, 7599 Stellenbosch, email 

allsoppe@arc.agric.za 

2 Enviroscientific, 63 Berg Street, 7140 Gordons Bay, email lourens@enviroscientific.co.za  

Introduction 

The Scheme for Integrated Production of Wine (IPW) requires all producers 

(farms) and cellars that subscribe to the Scheme to complete an annual self-

evaluation form for the farm and/or cellar to evaluate compliance with the IPW 

Guidelines. The purpose of the guidelines is to promote sustainable production, 

and by implication the IPW evaluation forms for farms and cellars also serve as a 

"barometer" to measure the relative impact of the farming and/or winemaking 

practices on the environment.  

Apart from the self-audit, the Wine and Spirit Board (WSB) also contracts 

accredited, external auditors to audit a number of farms and cellars annually on a 

random sample basis. The cost of these audits is borne by the IPW Scheme. 

Altogether 36 farms and 100 cellars were audited for the 2005 vintage. For the 

2006 vintage the number of audits was increased to 70 farms and 150 cellars.  

The purpose of the external audits is to determine the extent to which the farm or 

cellar complies with the IPW Guidelines and whether the auditor’s evaluation 

differs from the self-evaluation, and why. The audit also indicates which 

guidelines or aspects of sustainability producers and cellars find problematic.  

 

FARM AUDITS 

Method  

Each farm was visited and the following aspects were noted: (1) whether the 

necessary records and documentation are available to substantiate the scores on 

the evaluation form, (2) whether the necessary permits were obtained to comply 

with legislation, e.g. where new soil was cultivated for the first time, and (3) 

whether the handling, storage and disposal of agricultural chemicals comply with 

the legal requirements. An audit report was sent to each farm following the audit. 

Producers were also, where necessary, supplied with the required information or 

contact details to enable compliance with the guidelines in future.  

 

Results and conclusions  
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The results of the 2005 and 2006 audits (auditor’s evaluation) are given in Table 

1. In general producers who know what IPW is all about are positive towards the 

principle of sustainability and the IPW Scheme, but many producers are still not 

sure what IPW entails and why it is important to them. Cellar management and 

marketers, especially at co-operative or producer cellars, have a responsibility to 

ensure that the producers who deliver grapes to them are properly informed 

about how the guarantees offered by IPW to the buyer, contribute to the 

successful sales of wine. Producers involved in the marketing of their wines 

already know that wine cannot be sold abroad unless a guarantee of 

sustainability is provided.  

The percentage of farms where neither the owner nor the manager has an IPW 

training certificate is still significant, and many of those who have the certificate 

completed the training course before 2004. Mistakes are often made with the 

completion of the evaluation forms and the implementation of IPW principles on 

farm level purely because producers, managers and even advisors/consultants 

are not familiar with the content of the guidelines and manual. It is the duty of 

each IPW member to familiarise him- or herself with the content of the guidelines 

and manual.  

The guidelines and manual were revised in 2006. Those who have not yet 

attended an IPW training course or who did so before 2004, are strongly advised 

to attend a course as soon as possible.  

The results under guideline 2 (Conservation of farm and vineyard environment) 

indicate an increasing environmental awareness and enthusiasm for conservation 

among producers and managers. There is also keen interest in the Biodiversity & 

Wine Initiative (BWI).  

Long term practices such as soil preparation, cultivar and rootstock selection and 

vineyard layout indicate a high degree of compliance with the guidelines. 

Compliance with guidelines regarding cover crop cultivation and weed control is 

satisfactory. Low scores for the evaluation of spray records for herbicides derive 

mostly from incomplete or lack of record-keeping and not as a result of 

unsustainable usage of herbicides. The number of cases citing resistance to 

herbicides is increasing and producers are urged to take careful note of anti-

resistance strategies when using herbicides.  

Guidelines with regard to nutrition and fertilisation also show a satisfactory 

measure of compliance. However, on a significant percentage of farms (20%) the 
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water demand of the vines is still not measured and irrigation takes place on a 

rotation (calendar) basis, or when water is available or according to the 

producer/manager’s judgment, based on the visual appearance of the vineyard. 

Water management is one of the aspects that leaves much room for 

improvement, especially in view of climate change and increasing pressure on 

the availability of water for agriculture. For many producers the cost of 

implementing improved water management practices remains a problem, 

however.  

Compliance with the guidelines for pruning, trellising, vine development, crop and 

canopy management is satisfactory. Cultivars and clones that are ideally adapted 

to their environment should not require growth stimulants to ensure even 

budding. The fact that so many producers, especially in coastal areas, find it 

necessary to use growth stimulants indicates that there is a huge demand in 

these regions for clones with lower cold requirements for sustainable production.  

The guidelines for integrated pest management (IPM) and for the handling of 

agricultural chemicals still present the most problems. Monitoring for key pests 

and the use of alternative control practices, for example spot spraying to reduce 

pesticide exposure of the environment, or the use of biological control for mealy 

bug, are still not up to standard. Efficient and economically sustainable 

management of pests and diseases is only possible if monitoring records from 

successive seasons are available to determine trends on a specific farm. This 

information is also essential to plan the season’s farm activities so that pest and 

disease management actions take place at the critical times and are not 

neglected because they clash with other farm activities.  

With regard to the evaluation of spray records for pest and disease control, most 

of the problems come about as a result of incomplete spray records, for example 

the formulation of a pesticide or the volume applied per hectare has not been 

noted. When farms received zero marks for the evaluation of spray records, it 

was mostly because no IPW evaluation forms were submitted for the particular 

vintage, and/or where spray records were not available for evaluation. In several 

instances this was due to the loss of records as a result of a change in ownership 

or management.  

 

The storage, handling and disposal of agricultural chemicals (Guideline 14) are 

determined by legislation and include the following: construction of the store and 
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filling points, protective overalls and equipment, training of spray operators in the 

safe handling of agricultural chemicals, prescribed medical checkups for spray 

operators and the disposal of empty containers and excess or obsolete 

chemicals. Producers who neglect to comply with regulations with regard to the 

handling, storage and disposal of pesticides (stipulated in SANS 10206:2005), 

run serious risks and may result in criminal charges. Producers are urged to 

inform themselves of their responsibilities in this regard without delay.  

On some farms record keeping is of a very high standard, but on the whole there 

is much room for improvement. On many farms record keeping is insufficient to 

corroborate all evaluation scores. Some of the farms that received a score of 3 for 

record keeping, have missing records due to recent changes in farm 

management, but their current systems are very good.  

The core principle of sustainable production is to reduce inputs, because all 

inputs impact on the environment and on cost. Thorough record keeping is a 

prerequisite to determine whether a vineyard is profitable, as well as how and 

where the input must be adjusted to be more environmentally and economically 

sustainable.  

 

TABLE 1. SUMMARY OF IPW AUDIT RESULTS FOR FARMS (AUDITOR’S EVALUATION) FOR THE 

2005 AND 2006 VINTAGES  

GUIDELINES 

 

 

PERSENTAGE FARMS THAT ACHIEVED 

THIS SCORE (%) 

 5 3 2 0 

 ‘05 ‘06 ‘05 ‘06 ‘05 ‘06 ‘05 ‘06 

 

1 IPW training 
83 66     17 34 

 

2 Farm and vineyard 

environment 

8 40 78 54 14 6 0 0 

 

3 Soil and terrain 
72 64 28 36 0 0 0 0 

 

4 Cultivars 
89 67 8 33 3 0 0 0 

 

5 Rootstocks 
92 71 5 29 3 0 0 0 
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6 Vineyard layout 
78 57 19 40 3 3 0 0 

 

7 Cultivation practices 

        

 

7.1 Cover crop cultivation 
83 47 11 44 6 7 0 2 

 

7.2 Herbicide programme 

(Appendix 2A) [X2] 

69 77 17 16 3 4 11 3 

 

8 Nutrition 
83 48 17 43 0 9 0 0 

 

9 Irrigation 
36 49 44 31 20 20 0 0 

 

10 Pruning, vine 

development and trellising 

50 56 50 41 0 3 0 0 

 

11 Crop and canopy 

management 

42 49 58 51 0 0 0 0 

 

12 Growth regulators 
69 53 31 47 0 0 0 0 

 

13 Integrated Pest 

Management [IPM] 

        

 

13.1 Monitoring [X2] 
39 23 36 51 25 26 0 0 

 

13.2 Practices [X2] 
33 23 44 69 20 8 3 0 

 

13.3 Spraying programme 

(Appendices 2B & C) [X10] 

67 73 14 22 8 1 11 4 

 

14 Handling of chemicals 

[X2] 

3 17  30 44  64 16  3 23 

 

15 Record keeping [X2] 
36 34 42 47 22 19 0 0 

 

CELLAR AUDITS 



 74

Method  

Cellars were physically visited, inspected and evaluated with regard to cellar 

guidelines for the Integrated Production of Wine (IPW). Each guidelines was 

individually evaluated and discussed with cellar personnel. After the audit a report 

with relevant recommendations for improvement was sent to each cellar with a 

copy to the IPW Manager. Scores were allocated according to the broad IPW 

criteria, but sometimes a score of 4 or 1 was allocated for cellar specific 

situations. A score of five or four is classified as "good"; three or two is "average" 

and one to zero is "poor".  

Results and conclusions  

Although data for the 2005 and 2006 vintages are indicated in Table 2, it was not 

possible to compare the different seasons directly with each other, as only a 

small number of cellars were audited both seasons. In the discussion the 

emphasis falls on the 2006 season, with possible explanations if there were large 

scale differences between the two seasons.  

General  

In 2006 the average score for all the cellars combined was 63%, while the lowest 

score was 45%, and the highest 89%. This corresponds with the 2005 season 

when the average score was 69%, 41% being the lowest and 83% the highest.  

Table 2 is a summary of the most important results for the two seasons and 

indicates which percentage the auditor awarded in the various categories (good, 

average or poor) for the respective criteria, as well as the percentage cellars 

whose scores were too high or too low for each criterium.  

1. IPW training  

From Table 1 it is clear that the majority of persons in management or decision 

making positions ("good" + "average" = 85%) were indeed in possession of an 

IPW training certificate in 2006, but 31% attended a course more than three years 

ago and 15% had never attended a course. The 28% cellars that awarded an 

excessive score had mostly attended a course, but not during the past three 

years. The trend was similar in 2005.  

2. Quality of grapes  

In 2006 more than 90% of the cellars proved that grapes delivered to the cellar 

had less than 5% rot . The relatively high percentage of cellars (59%) that 

awarded an excessive score refers to the large number of cellars which did not 

have complete records and one mark was subtracted, resulting in a score of 4. 
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However, most of the cellars indicated that it would be simple to obtain the 

necessary records in future and that it would therefore be easily rectified. Once 

again this trend was similar to 2005.  

3. Transport of grapes  

Almost 80% of the cellars received a score of 5 in both seasons, indicating that in 

general cellars make sure that grapes are delivered to the cellar either within one 

hour of harvesting, or that the grapes are refrigerated if transported over long 

distances. Because the IPW criteria do not really make provision for energy 

consumption at cellars of different sizes in the various regions, a meaningful 

interpretation of this guideline is not possible and recommendations have been 

made to the IPW committee for this criterium to be revised.  

4. Cellar equipment  

The results indicate that between 50% and 60% of cellars use only stainless steel 

tanks and wood to store wine/juice for longer than 24 hours and were also in 

possession of records confirming that only food grade lubricants were being 

used. A similar percentage of cellars allocated an excessive score, but mostly 

due to the fact that food grade lubricant records could not be shown.  

 

TABLE 2. SCORE ALLOCATION BY IPW AUDITOR AND PERCENTAGE DEVIATION BY CELLARS 

(TOO LITTLE OR TOO MUCH) FOR THE 2005 AND 2006 SEASONS.  

IPW guideline 

% 

“Good” 

allocated 

by 

auditor 

% 

“Average” 

allocated 

by auditor 

% 

“Poor” 

allocated 

by 

auditor 

% 

Cellars 

scoring 

too low 

% 

Cellars 

scoring 

too 

high 

 05 06 05 06 05 06 05 06 05 06 

1. IPW training 67 54 15 31 18 15 6 6 28 28 

2. Quality of grapes 81 91 18 7 1 2 5 9 46 59 

3. Transport of 

grapes 79 78 21 22 0 0 11 11 11 9 

4. Equipment 62 54 38 46 0 0 32 4 49 60 

5. SO2 levels 94 44 4 45 1 11 5 11 15 31 

6. Additives  

6.1 Additives during 

settling 91 99 9 1 0 0 15 14 42 34 
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6.2 Additives during 

fining 14 19 86 81 0 0 6 6 43 34 

6.3 Filtration aids 100 100 0 0 0 0 8 6 0 0 

6.4 Other additives 12 6 88 94 0 1 17 5 20 30 

6.5 Store for 

Chemicals 34 17 51 59 15 24 28 12 31 49 

7. Fermentation 85 99 14 1 1 0 6 10 34 40 

8. Refrigeration 26 26 73 74 1 0 8 6 34 33 

9. Management of 

waste water 

 

9.1 Monitoring: 

quantity 41 40 0 17 59 43 9 13 18 22 

9.2 Monitoring: 

quality 34 24 1 21 65 55 11 15 14 20 

9.3 Storage 24 39 0 24 76 38 3 14 35 24 

9.4 Disposal 17 25 0 62 83 14 5 31 28 18 

10. 

Disinfection/cleansing 39 39 60 59 1 2 12 6 34 22 

11. Solids  

11.1 Dumping 48 26 15 60 37 14 20 34 18 12 

11.2 Cleaning 

operations 44 15 14 24 42 61 25 9 34 24 

12. Noise & air 

pollution 

 

12.1 Noise: inside 20 13 18 10 62 77 18 10 37 30 

12.2 Noise: outside 74 30 22 69 4 1 31 22 34 28 

12.3 Maintenance 89 82 10 17 1 1 46 36 2 4 

13 Packaging  

13.1 Closures & 

capsules 0 4 97 93 3 3 21 10 31 11 

13.2 Containers & 

labels 2 84 59 15 39 1 22 25 33 13 

13.3 External 3 66 62 26 35 9 28 15 24 28 
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packaging 

 

 

 

5. SO2 levels  

This aspect usually varies from season to season and cellars cannot always be 

expected to receive a score of 5 for total SO2 in bottled wine. The relatively large 

difference in scores between 2005 and 2006 is as a result of stricter audit 

standards for this guideline, where cellars are now required to calculate weighted 

average values of totals of all bottled wine over the last 12 months. In 2006 more 

cellars received average scores than in 2005 and more cellars allocated scores 

that were either too high or too low in 2006. Records of SO2 are usually available 

and compliance with this guideline is therefore easily verified .  

6. Substances added to wine and storage of chemicals  

The audits clearly showed that most cellars use a pectolitic enzyme for 

clarification and everybody received a score of 4 or 5 (one mark was subtracted 

where "GMO-free" certificates could not be shown). This is the reason why more 

than 34% of the cellars allocated scores that were too high in 2006, and 42% in 

2005. In some instances no agents are used for clarification, which also 

warranted a score of 5. In both seasons approximately 15% of the cellars scored 

too low for this guideline, mainly because they confused it with fining agents 

when completing the table. On the other hand, the use of sodium bentonite, 

PVPP and tannins was not penalised by the cellars themselves, while more than 

80% of the cellars use these agents. The current guideline for filtration agents 

does not distinguish between different filter materials, all of them being classified 

under "good". This guideline must be revised when the next update takes place, 

in view of the fact that the different filter materials have a different impact on the 

environment.  

Between 20% (2005) and 30% (2006) of the cellars allocated an excessively high 

score for yeast nutrition agents, mainly because DAP and K-metabisulphide are 

used, but not considered to be negative and because one mark was subtracted 

where "GMO-free" certificates could not be shown. Furthermore, cellars are fairly 

uninformed about the possible effect of contamination by substances that are 

added to wine through cleaning agents, seeing that between 15% (2005) and 

24% (2006) of cellars do not store food-grade chemicals separately.  
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7. Fermentation  

While very few cellars do not use selected dry yeasts for fermentation, marks 

were lost by 14% in 2005 and only 1% in 2006 because they could not show 

"GMO-free" certificates.  

8. Cooling  

More than 70% of cellars still use Freon 22 gas for refrigeration (both seasons). A 

cause for concern, however, is that several cellars implemented new Freon 22 

systems in the past year. Just over a quarter of the cellars have already switched 

to more environmentally friendly cooling systems.  

9. Management of waste water  

In 2006 only 25% of cellars were in possession of Authorisations from the 

Department of Water Affairs (17%) and/or the Municipality (8%), however, 62% of 

those without Authorisations have committed to responsible management and 

only 14% have not yet been in touch with Water Affairs. Compared to the 2005 

results, when 83% of the cellars were not yet committed to responsible waste 

water management, this indicates a very positive turnaround. Although only 57% 

of cellars that were audited in 2006 measure the volumes of waste water 

generated, (only 40% do so correctly), this is still much higher than in 2005 when 

almost 60% did not measure at all. Furthermore, there was an increase of 10% in 

cellars that monitor the quality of waste water. It was also heartening to note than 

only 38% of cellars had capacity problems with storage of waste in 2006, 

compared to 76% in 2005.  

10. Disinfectants and cleaning agents  

Approximately 60% of cellars (both seasons) still use disinfectants and cleaning 

agents that are not environmentally friendly, mainly sodium hydroxide and citric 

acid. Cellars are generally more aware of the possible effect of chemicals on the 

end usage of waste water (mostly irrigation of grazing crops) and are in the 

process of phasing out substances that are not environmentally friendly.  

11. Management of solid waste  

Cellars are generally promoting environmentally friendly disposal of skins and 

filtration powder. In 2006 86% of cellars dumped this waste within legal 

requirements or on low risk areas, compared to 63% in 2005. Cellars are 

generally aware of the requirements, but consider waste water management to 

be the priority, which is indeed positive. Few cellars have formal procedures for 

the cleaning of sieves and waste water collection dams.  



 79

12. Monitoring of noise and maintenance of equipment  

In 2005 and 2006 fewer than 20% of cellars monitored noise inside the cellar or 

put up warning notices as required by the law. Only a small number of cellars are 

situated in residential areas where no marks could be allocated for noise outside 

the cellar. More than 80% of cellars (both seasons) could produce sufficient proof 

(e.g. invoices) that equipment was maintained on a regular basis.  

13. Packaging material  

When recycling of plastic, glass and paper in 2006 is compared to 2005, it is 

obvious that as from 2006, cellars were able to produce written proof of glass and 

paper recycling. Since capsules are generally not recyclable, most cellars had a 

low score for recycling of plastic.  

Conclusion 

The percentage of farms subscribing to IPW that are audited annually, remains 

low and the Wine and Spirit Board intends to increase the number of farm audits 

annually over the next five years. To be able to do so, additional auditors first 

have to be trained. The Wine and Spirit Board has appointed Enviroscientific as 

the single audit body for all IPW auditing. Enviroscientific handles the training and 

accreditation of all farm and cellar auditors, and coordinates all Enviroscientific 

audit functions. Currently 150 cellars are audited each year, which means that 

each of the cellars which subscribe to IPW will be audited at least once in a 3-

year cycle. IPW members, both at farm and cellar level, have a responsibility to 

study the IPW principles and guidelines and ensure that their record keeping is 

sufficient to ensure the credibility of the guarantees offered by IPW with regard to 

environmental sustainability. 
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Appendix C:   

 

 This environmental management initiative was established in 1995 and was 

commercially introduced in 1997 with winery standards formally introduced in 2002, 

as confirmed by the official SWNZ website (www.nzwine.com).  The focus of SWNZ 

is continual improvement of all aspects of performance in both vineyard and winery 

so as to ensure economic, social and environmental sustainability. 

The aims of SWNZ include providing a working model for grape growers throughout 

the wine regions, addressing consumer concerns regarding the impact on 

environment and guaranteeing better quality assurance from vineyard to bottle. 

 

The SWNZ programme involves members following a framework of guidelines that 

focus on protection of the environment whilst delivering premium quality grapes and 

efficient and economical practices both in the vineyard and cellar.  These best 

practices are subject to external audits to ensure members comply with industry and 

market expectations.  SWNZ is marketed as, “a proactive environmental system that 

enables the production of the highest quality wine by employing environmentally 

responsible and economically viable processes in the vineyard and winery”. 

 

The membership of SWNZ is categorised into tiers as follows: 

• Tier 1:  wineries that are members of New Zealand Winegrowers are entitled 

to access information from the SWNZ website, a copy of the official 

handbook, the scorecard and application form.  No fees are payable at this 

level. 

• Tier 2: same as for Tier 1, but fees are payable and members may apply to 

be audited.  

• Tier 3: wineries have full access to the official website and material such as 

course handbook, scorecards, the spray diary, may attend workshops and are 

independently audited.  Once accreditation is completed, they may use the 

SWNZ logo on their labels.   

 

An independent auditor conducts auditing of Tier 3 wineries once every three 

years, via random selection, thus ensuring that the integrity and respect of the 

programme is retained.  Wineries therefore independently determine which level 

of compliance they wish to attain, with clear benefits applicable to the Tier 3 

category.   
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Appendix D:   

 

WFA was created in 1989, as the Federation of Australian Winemaker Associations, 

which included the Australian Wine & Brandy Producers’ Association, the Australian 

Winemakers’ Forum, and the Wine & Brandy Co-operative Producers’ Association of 

Australia.  The name changed in 1990 to the Winemakers’ Federation of Australia to 

unite as one single organisation (www.wfa.com) 

 

EntWine Australia was developed by WFA and the project first began as the 

Australian Wine Industry Stewardship (AWIS).  It was a four-year project based on 

self-assessments conducted by grape growers and included in company spray 

surveys. The Australian wine industry had for some time come under pressure to 

show its environmental credentials and therefore at the conclusion of AWIS in 2009, 

Entwine was launched to address environmental assurance needs.   

 

EntWine is a voluntary environmental assurance scheme that focuses on practices 

that incorporate environmental certification schemes such as ISO14001, the 

International Wine Carbon Calculator and the Australian Freshcare Environmental 

Scheme.  The Freshcare Environmental Code was launched in 2006 as a standard 

for all industries with the WFA introducing separate codes for winery and vineyard 

practices in 2008.   Entwine is thus a major step forward to ensuring international 

compliancy within the Australian wine industry. 

 

Entwine members follow a certified environmental programme, which is subject to 

auditing by an independent auditor approved by the WFA.  Furthermore, member 

wineries have to report Scope 1 and 2 carbon footprint results annually.   
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Appendix E:   

 

 

PARAMETER REQUIRED VALUE 

Faecal Coliforms (per 100 ml) < 1 000 

Chemical Oxygen Demand (mg/l) < 400 

PH Between 6 – 9 

Ammonia (ionised and un-ionised) 

as Nitrogen (mg/l) 

< 6 

Nitrate/Nitrite as Nitrogen (mg/l) < 15 

Suspended Solids (mg/l) < 25 

Electrical Conductivity (mS/m) < 200 mS/m 

Sodium Adsorption Ratio < 5 

 

 

1. Chemical Oxygen Demand (COD):  a measure of the total organic content (in 

the wastewater) expressed in terms of the amount of oxygen required to 

break down the organic content through oxidation. The most effective way to 

reduce the COD level of wastewater is by screening the water, thus 

separating out the solids.  The screening process should be followed up with 

settling in a tank.  The shorter the contact times between solids and 

wastewater, the better the COD level. 

 

2. pH of water:  this is the degree of acidity or alkalinity of a solution.  A pH of 7 

is neutral and values below or above 7 indicate acidic or alkaline conditions 

respectively.  The minimum pH allowed by the South African Water Act (Act 

No.36 of 1998) is 6.0.   If the pH is lower than 6.0, chlorine-free hydrated lime 

may be added prior to treatment.   

 

3. Sodium adsorption rate (SAR):  this is a measure of the amount of sodium   

present in wastewater relative to calcium and magnesium.  The use of sodium 

free products such as potassium hydroxide (KOH) is recommended in place 

of Sodium hydroxide (NaOH) during fermentation and cold stabilization. 
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Electrical Conductivity (EC):  is an indication of the concentration of dissolved salts in 

the wastewater and the greater the usage, the higher the EC will be.  EC is 

measured in milli Siemens per meter (mS/m).  Use of eco-friendly products and 

ozone treatments is highly recommended, failing which, judicious use of chemicals is 

advised. 
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Appendix F:   

 

1. Storage of filter waste in sealed containers to reduce bad odours and pest 

assimilation; 

2. Avoid disposal of filter material into municipal drainage systems as the 

clay based material can cause blockage and/or corrosion of pipes; 

3. Monitoring of disposal or landfill sites in terms of leachates contaminating 

soil and soil water; 

4. Potential reuse and recycling of filter residues as opposed to illegal 

disposal; 

5. Investigation into and analysis of various filter materials used such as 

bentonite, perlite, cellulose, PVPP, organic filter powder, diatomaceous 

earth in terms of impact on environment and also post-use disposal. 
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Appendix G:  

 

Scope 1 Emissions 

 

Scope 1 represents emissions that the winery has complete control over, referred to 

as direct emissions, which arise from: 

 

• Use of boilers or water heaters to generate electricity, steam or heat via 

combustion of fuels; 

• Formation of carbon dioxide during alcoholic or malo-lactic fermentation.  

Carbon dioxide is considered to be part of the short-term carbon cycle as it is 

sequestered through vine parts, during photosynthesis; 

• Use of tractors and forklifts that burn fuel; 

• Fugitive emissions, regarded as unintentional leaks and spills, which are 

more likely to arise from HCFC systems, than from HFC based refrigeration 

systems.  HCFC-22 systems contain Cholorodifluoromethane gas (R22 or 

Freon 22) that leaks into the atmosphere and is responsible for depleting the 

ozone layer (www.afrox.co.za). 

 

Scope 2 Emissions 

 

These are emissions the winery does not have control over such as electricity, which 

is supplied by an outside source, i.e. a power station.  These emissions are 

purchased emissions and are referred to as indirect emissions.   

 

Scope 3 Emissions 

 

Represents emissions produced from equipment owned by a third party and are thus 

indirect emissions. A good example is Constantia Uitsig’s seasonal use of a 

mechanical harvester by, owned by Steenberg Vineyards.  This has been an on-

going arrangement between the wineries, as confirmed by Steenberg Vineyards 

manager, Johan de Swart.  Constantia Uitsig, when undertaking carbon calculations, 

should record harvester emissions as Scope 3 emissions. 

 

 

 


