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Executive Summary
Introduction
Africa Geo-Environmental Services (Pty) Ltd (AGES) was appointed by the Sugar Beet
South Africa /Industrial Development Corporation / Central Energy Fund (Pty) Ltd Joint
Venture (SBRSA-IDC-CEF Joint Venture) to facilitate the Environmental authorization
process for the proposed Fuel Ethanol Plant in the Cradock area.
There are numerous legislative requirements which the proposed project will need to
comply with prior to commencement. One of these requirements is the Environmental
Impact Assessment (EIA) process followed in compliance with the National Environmental
Management Act: NEMA, 1998 (Act No. 107 of 1998), as amended and the Environmental
Impact Assessment Regulations of 2006 (Government Notice No’s R385, 386 and 387 of
2006). The proposed development involves ‘listed activities’, as defined by the NEMA,
1998. Listed activities are activities, which may potentially have detrimental impacts on the
environment and therefore require environmental authorization from the relevant authorizing
body. The specific listed activities applicable to the proposed development of a Bio-Ethanol
Plant were identified and were included for this application.
The proposed development occurs within the Eastern Cape and thus the Department of
Economic Development and Environmental Affairs (DEDEA) is the responsible decision
making authority.
This document is the Final Environmental Impact Report (EIR). It has been compiled in
terms in compliance with the National Environmental Management Act: NEMA, 1998 (Act
No. 107 of 1998), as amended and the Environmental Impact Assessment Regulations of
2006 (Government Notice No’s R385, 386 and 387 of 2006).
The Draft EIR was distributed for comment to all registered Interested and Affected Parties
(I&APs) for a period of 31 calendar days (9 October 2009 to 9 November 2009). Late
comments on the report were still accepted until the 13th of November 2009.
All comments on the document were considered and a response thereto provided within a
revised Issues and Response Report (IRR) prior to submission of the Final EIR to the
Department of Economic Development and Environmental Affairs for consideration.
Application details
The proposed project is a Joint Venture between Sugarbeet South Africa (SBRSA)/ the
AGES

v

Ethanol Plant Cradock – EIA Report

Central Energy Fund and the Industrial Development Corporation. The NEMA requirements
of the applicant are detailed in the Report under Section 1.
As per the requirements of the National Environmental Management Act: NEMA, 1998 (Act
No. 107 of 1998), (NEMA) as amended and the Environmental Impact Assessment
Regulations of 2006, the information as specified in the document is pertinent with regards
to the Environmental Assessment Practitioner (EAP) that has conducted the EIA for the
proposed development.
The expertise and qualification of the Environmental Assessment Practitioner are indicated
within Section 1 of this Report. A full description is given in the report of the complete
project team and specialists that gave input on the application. The necessary company
profile and associated CVs are also attached hereto.
Legal Requirements for Authorization
There are a number of regulatory requirements at local, provincial and national level to
which the proposed development will have to conform. A brief summary of the Acts which
are relevant to this study are outlined in the body of the document. Note that other
legislative requirements may pertain to the proposed development, but identification and
interpretation of these is beyond the brief of this study. As such, the list provided below is
not intended to be definitive or exhaustive and serves to highlight key environmental
legislation and obligations only; they include the following:
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The Constitution of the Republic of South Africa (“the Constitution”) (Act 108 of
1996)



Promotion of Administrative Justice Act (PAJA) (Act 3 of 2000)



Promotion of Access to Information Act (PAIA) (Act 2 of 2000)



NEMA and the Environmental Impact Assessment Regulations



National Water Act, 1998 (NWA) (Act No. 36 of 1998)



The National Heritage Resources Act (Act 25 of 1999)



The National Environmental Management: Biodiversity Act, 2004 (Act 10 of 2004)



National Veld and Forest Fire Act (Act 101 of 1998)
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National Environmental Management: Air Quality Act, 2003 (Act No. 39 of 2004)
(NEMAQA)



National Environmental Management Waste Act (Act 59 of 2008) (“NEMWA”)



The applicable licensing procedures.

Project Motivation
The government's White Paper on Renewable Energy has set a target of 10 000 GWh of
energy to be produced from renewable energy sources, mainly from biomass, wind, solar
and small-scale hydro, by 2013 (www.dme.gov.za).
South Africans spend about R120 billion pa (R300 mil per day) on liquid fuels, representing
almost 8 % of GDP (2006 basis). Crude oil imports supply about 65% of the input energy
and, at an expenditure of ca. R45 billion pa, make up 20% of all South African imports. This
is by far the biggest single item of trade, exceeding the value of gold and even platinum
exports. Recent high oil prices have made this a significant contributor to inflation, which
has lead to interest rate rises, and to the widening current account deficit, which has lead to
a weakening exchange rate (National Biofuels Study, 2006).
Liquid fuels make up about 30% of South African energy use, but constitute approximately
70% of South Africa’s total energy expenditure, 65% of which being sourced from crude-oil
imports. The massive spend on crude oils, and their harmful effects on the environment, are
major motivations to finding a substitute, preferably renewable fuel source. Currently, the
only significant substitute for crude oil-derived transport fuels are biofuels – bioethanol, a
petrol substitute, and biodiesel, diesel substitute (National Biofuels Study, 2006).
Ethanol production provides the opportunity for developing countries to re-direct oil money
destined to go overseas back into the country’s own rural economies (Africa Science News
Service, 2008). The South African biofuels programme has the potential to uplift agricultural
sectors and to unlock substantial economic benefits in developing regions by (DME, 2007):
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•

Attracting investment into rural areas;

•

Encouraging agricultural development;

•

Import substitution of foreign oil with balance of payment savings; and

•

Overcoming the trade distorting effects that South Africa, the African subcontinent
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and other developing countries have faced overtime because of subsidised
agricultural production in developed countries.
The South African Biofuels Strategy specifically focuses on creating employment in underdeveloped areas, such as the former homelands. It is driven predominantly by the need to
address matters of poverty and economic development. It will therefore focus on promoting
farming in areas that were previously neglected by the apartheid system and areas of the
country that did not have market access for their produce. Most of these areas are in the
former homelands. The strategy also aims at creating a development balance between
previously disadvantaged farming areas and commercial farming areas. This will ensure
sustainable development as it will produce both commercial agricultural areas as well as
providing firm opportunities for new and emerging farmers. The strategy aims to stimulate
rural development and to reduce poverty; hereby serving as a catalyst for the transformation
of rural economies and contributing to the government’s Accelerated Shared Growth
Initiative (DME, 2007; PGBI, 2008).
The proposed project is generally in line with Government Policy in terms of job creation, reuseable “green” energy production and development of disadvantaged communities (White
paper on renewable energy, 2003; Biofuel Industrial Strategy, 2007).
Approximately 167 jobs will be created at the plant itself. The majority of jobs will be created
in the agricultural sector as part of the larger ethanol project, which should benefit the more
unskilled people in the project area. The agricultural sector is expected to create an
additional 1500 jobs due to the large labour requirement for manual beet harvesting. It is
estimated that a further 1000 indirect jobs will be created. Approximately 1 000 temporary
jobs are expected to be created during the construction phase (PGBI, 2008).
A further motivation is that the warm to hot conditions during summer and cool to cold
conditions during winter makes the area optimally suitable for the production of sugarbeet.
Warm conditions favour rapid vegetative growth while cool to cold conditions stimulate high
levels of sucrose.
Project Description
The proposed project comprises the processing of sugar beet and grain sorghum in the
Eastern Cape with the processing facility located at Cradock. Sugar Beet SA and its
predecessors have been evaluating the potential for growing sugar beet for profitable
sucrose production in the Great Fish River Valley (GFRV) for some 10 years.
AGES
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To reduce the risk inherent to a new crop in a new area, grain sorghum has been identified
as a complementary crop with sugar beet. The plant will process sugar beet for 240 days in
the year, and grain sorghum for 98 days and will produce 90 Million Litres of ethanol and
some 75 000 tons of animal feed per annum. Two entirely separate front end processing
facilities for the beet and grain sorghum will exist on the plant, allowing ethanol to be
produced from either feedstock.
The project is designed to comprise of a nucleus farm or core estate of 5500 hectares of
irrigated land with existing water rights. Land and water will be acquired from presently
irrigated land owned by commercial farmers. The Core Estate would initially be owned by
the factory processing company, and staffed with local people that will undergo mentoring
programs to gain specialist skills associated with beet agriculture. The Core Estate’s
ownership will be transferred to the staff once adequate skills transfer has been achieved,
and necessary financing needs settled. In this way securing feedstock supply as well as
training and equipping previously disadvantaged members of the community. The balance
of the feedstock is expected to come from existing and emerging farmers within an
economic radius of the plant (PGBI, 2008).
The beet juice from the beet processing plant, as well as the grain sorghum mash achieved
after cooking and liquefaction of milled grain sorghum, will share common fermentation,
distillation, dehydration, vinasse concentration, pulp/DDGS (Distillers Dried Grain &
Sollubles) drying and utilities (steam generation, power supply, cooling water services, etc.).
The beer from the fermentation plant is pumped to the distillery. The distillery has been
designed for minimum energy usage and features a single stripping and single rectifier
column. The ethanol from the distillation process is dehydrated using molecular sieve
technology.
Vinasse (residual liquid from distillation process) is recycled to either the sorghum
processing plant or to the beet juice mixing tank, after removal of solids (both suspended
and dissolved). Any solids removed from the vinasse are used for animal feed manufacture.
The surplus vinasse not recycled is concentrated to a 65% solids content and used in
animal feed production. Evaporator condensate is anaerobically treated and the resultant
clean effluent stored in ponds, before its eventual use as irrigation water. The animal feed
plant will produce dried beet pulp with vinasse concentrate during the beet campaign and
DDGS during the sorghum campaign.
The different components are discussed in more detail in Section 3.
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Approach to the project
An Environmental Scoping Study was undertaken by the environmental consultancy AGES.
The application was initiated under the Environmental Management Act (Act 107 of 1998)
during March 2008. A Scoping Report was compiled and submitted to DEDEA during
September 2008. DEDEA responded to the application by accepting the Scoping report on
the 4th of November 2008. Thereafter AGES was appointed to facilitate the Specialist
Studies and Environmental Impact Assessment Phase.
In undertaking the EIA, AGES were assisted by a team of eleven (11) specialists in order to
comprehensively identify both potentially positive and negative environmental impacts
(social and biophysical) associated with the project.
This EIA report expands on the key issues and concerns identified during the Scoping
Phase. Specialist studies were conducted and results included in this report. The specialist
studies assisted with the assessment of anticipated impacts and highlighted the key areas
of concern as well as necessary mitigation measures. The environmental practitioner
evaluated the impacts using professional judgement and scientific evaluations where
available.
Description of the site
Bio-Physical
According to the Environmental Potential Atlas of South Africa (ENPAT, 2000), the site is
situated on a transitional area between “Rolling or irregular plains with high hills or ridges”
and “Level plains”. It is also at the foothills of an area classified as being a “Low mountain”.
The site is surrounded by low mountains to the south and southwest. It gently slopes north
at a 1:23 gradient. The site is characterised by cultivated fields and disturbed, overgrazed
shrubland.
The Greater Fish River Valley (GFRV) region is characterised by cool to cold winters with
sub 10 ºC minimum temperatures for seven months of the year. Very heavy frosts are
experienced in the cooler northern reaches of the GFRV. Summers are very hot, with
average maximum temperatures of around 30ºC for the three hottest months. The Greater
Fish River Valley is situated within the summer rainfall zone of South Africa and
experiences between 320 and 450mm of precipitation per annum. The average prevailing
wind direction in the Cradock area is predominantly north westerly and south easterly
winds. From September to March south-easterly winds prevail while north-westerly winds
AGES
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prevail from May to August.
The soils in the northern section of the proposed site are predominantly derived from
alluvium and are fertile and deep. The rest of the site consists of sandy soils with a large
rocky component caused by underlying shales. The dominant soils are shallow Hutton and
Glenrosa soils derived from sedimentary rocks of the Tarkastad subgroup. These soils are
highly erodible as can be seen on sections of the proposed development site.
The study area is situated in the primary catchment of the Great Fish River. The river is
situated approximately 400 metres to the north and east of the proposed site. The site is
situated within quarternary catchment Q30E. The Maraiskloof River is situated on the other
side of road R337, approximately 200 metres to the north-west of the proposed
development site. A non-perennial drainage line traverses through the centre of the site in a
south-north direction.
Micro biological analysis was conducted on water samples from the canal, discharge water
from the sewage treatment plant and the Great Fish River. The results indicated pollution
from a faecal origin with noticeably higher concentrations detected directly downstream of
the sewage discharge point.
The site is characterised as being a Minor aquifer. During a hydrocensus conducted during
November 2008 twelve boreholes were sampled within a one kilometre radius from the
proposed site. Seven of the twelve boreholes are used for domestic purposes and one
borehole is used for livestock watering.
The quaternary deposit is a minor, unconfined aquifer that will be vulnerable to pollution due
to a shallower depth to groundwater, higher recharge, porous aquifer media and higher
hydraulic conductivity. The mudstone, shale and sandstone aquifer is a minor aquifer and
has a medium vulnerability due to a deeper depth to groundwater (± 17 m), lower recharge
and a lower hydraulic conductivity.
The regional average aquifer depth varies between 20 m and 30m. The storage type is
described as water bearing fractures principally restricted to a shallow zone below
groundwater level.
The proposed site is mostly underlain by quaternary alluvium deposits to the north of the
site and a combination of greenish grey and sometimes red mudstone, shale and
sandstone of the Beaufort Group and the Adelaide Subgroup and Balfour formation.
According to Parsons, (1995), the area consists of mudstone/sandstone intruded by dolerite
AGES
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dykes and sheets. A Jurassic Jura age dolerite dyke runs through the most southern part of
the site. There is little to no evidence of any geological structures like faults, anticlines,
synclines or lineament present on the proposed site and the strata dips approximately 5
degrees north north - east.
The proposed development site falls within the Southern Karoo Riviere Vegetation type
(Inland Azonal Vegetation Biome) as described by Mucina & Rutherford (2006). The
vegetation on site varies from totally modified cultivated fields and old cultivated fields, to
vegetation associated with drainage channels and lowlands (sweet thorn dominated), to
disturbed, overgrazed shrubland areas more to the west. In areas where cultivation does
not take place various exotic weeds and trees dominate the site. No wetland indicators in
the form of gleyed soils, permanently saturated soils or indicative wetland vegetation were
encountered in the drainage line running from the southern portion of the property.
Socio-Economic
The residents of Cradock place a high value on the town’s air quality. The clean air is
perceived by many to be one of the town’s greatest assets. There is a drive amongst the
residents to promote the town as a “clean air” destination that provides a healthy
environment to its citizens. Current negative impacts to the ambient air quality of the area
include the burning of the refuse dump to the north of the proposed development area, the
sewage works directly to the north of the proposed development site, as well as the burning
of coal stoves in the suburbs of Lingelihle and Michausdal.
The Eastern Cape is one of the least economically developed areas of South Africa. The
Government has targeted this area as one in great need of social and economical
development and upliftment as a consequence of jobs being scarce and unemployment
widespread. The majority of communities in the GFRV are characterised by low educational
attainment and high unemployment rates. The household income is generally very low. The
population of the greater Cradock area totals 30 185. Approximately 43.2% of people within
the project area are unemployed. Economic development interventions are therefore
necessary in order for more employment opportunities to be created. Roughly 71.1 % of the
households in Inxuba Yethemba Municipality have an income less than R1600 per month. A
further 16.9 % of the population has no formal income.
Agriculture and community related services are the biggest employers in the area. Although
agriculture is not the biggest contributor to the Gross Geographical Product (GGP); it is still
industry employing the largest percentage of the population. The agricultural sector also
AGES
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supports a sizeable portion of these people in terms of housing and other social services.
The town of Cradock is regarded as the capital of the Cape Midlands and renowned for its
rugged beauty, historical buildings, abundant water and healthy climate. The site proposed
for development is characterised by derelict land, cultivated fields and disturbed overgrazed
shrubland. Low mountains and outcrops are to be found to the south and southwest of the
site; with the gentle slopes of Maraiskloof southwest of the site. The Great Fish River runs
through the study area creating a geographical boundary between the residential character
of Cradock and rural character of the area to the south. A greater concentration of farming
activities can be found next to the river and therefore also more areas of disturbance
(Griesel, 2009).
The site is currently being used for farming activities. Two homesteads are present in the
south-eastern and central part of the site; with a shooting range on the south-western
boundary. Stands of exotic trees and other alien vegetation on the northern boundaries and
around the homestead give the site a degraded character. An irrigation canal runs eastwest through the central part of the site. Acacia trees can be found alongside the canal, with
derelict land surrounding it indicating the high levels of disturbance and degradation on the
site (Griesel, 2009).
Alternatives
Integral to the Environmental process is the consideration and evaluation of alternatives to
the proposed development plan. Location and Technology alternatives were considered as
part of the EIA. A summary of the findings of this assessment is provided hereunder,
together with some additional information of relevance to alternatives to the proposed
Ethanol Plant.
A comparative assessment of the three alternative sites is provided in Section 6.2. In
addition to the above, the technology alternatives are described and discussed below and
assessed comparatively.
In the case of the proposed development, possible alternatives were identified through
discussions with authorities, discussions with I & AP’s (public and focus group meetings),
reviewing of existing environmental data, specialist inputs/studies and the design team.
Alternatives relevant to this development can be categorized into the following:
o Site alternatives
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o Technology alternatives
o The “no-go” alternative.
It is the opinion of the majority of specialists that in the event that the Bio-Ethanol Plant is
not constructed that the status quo will be maintained.
Without the implementation of this project, the mentioned benefits would not be realized.
The realization of the outcome the Industrial Biofuel Strategy (2007) would therefore also
not be reached and this has potentially significant negative impacts on economic growth
and social well-being.
Environmental Impact Assessment
The key issues listed in the following section have been determined through the following
avenues:
•

Views of interested and affected parties;

•

Legislation; and

•

Professional understanding of the project team, environmental assessment
practitioners and specialist consultants.

Key Impacts assessed by the EAP and specialists include:
•

Biophysical Environment
1. The effect on ground water;
2. The plant’s impact on surface water
3. Storm water impact
4. Biodiversity impact
5. Atmospheric pollution;

•

Socio-Economic Environment
1. Loss of Heritage Resources;
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2. Visual intrusion of the proposed development;
3. Noise Impact
4. Impact of the road infrastructure;
5. Safety and security;
6. Socio-economic impact including Tourism
Two tables containing a summary of the Biophysical and Socio-economic Impacts
associated with the Construction Phase of the Development were included.
Cumulative and Regional Impacts
Anticipated impacts resulting from the construction and implementation of this development
could potentially result in cumulative effects when considering the following two impacts on
a regional level:
•

Social impact;

•

Water quantity for feedstock.

Audit Protocol
An Audit Protocol for both the construction phase and the actual operational phase is
proposed and should also be read in conjunction with the detailed EMP (Appendix M).
Conclusion and Recommendations
The Environmental Impact Assessment (EIA) process for the proposed establishment of a
Bio-Ethanol Plant has been undertaken in accordance with the National Environmental
Management Act: NEMA, 1998 (Act No. 107 of 1998), as amended and the Environmental
Impact Assessment Regulations of 2006 (Government Notice No’s R385, 386 and 387 of
2006).
The findings of the specialist studies undertaken within this EIA provide an assessment of
both the benefits and potential negative impacts anticipated as a result of the proposed
project. The findings conclude that provided that the recommended mitigation and
management measures are implemented there are no environmental fatal flaws that should
prevent the proposed project from proceeding.
AGES
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In order to achieve appropriate environmental management standards and ensure that the
findings of the environmental studies are implemented through practical measures, the
recommendations from this EIA have been included within an Environmental Management
Plan (EMP) which has been included in Appendix M.
This EMP will form part of the contract with the contractors appointed to construct and
maintain the proposed plant and associated infrastructure. The EMP would be used to
ensure compliance with environmental specifications and management measures. The
implementation of this EMP for key cycle phases (i.e. construction and operation) of the
proposed project is considered to be fundamental in achieving the appropriate
environmental management standards as detailed for this project.
It is also recommended that the process of communication and consultation with the
community representatives is maintained after the closure of this EIA process, during the
Permitting Processes (WULA, Biofuels, Waste) and, in particular, during the construction
phase associated with the proposed project.
Therefore, based on the results of the EIA Report, AGES recommends for this report to be
accepted by the competent authority.
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LIST OF ABBREVIATIONS

Abbreviation

Description

BPEO

Best Practicable Environmental Option

DDGS

Distillers Dried Grain & Sollubles

EC

Electrical Conductivity

ECA

Environmental Conservation Act

EI

Environmental Impact

EIA

Environmental Impact Assessment

EMP

Environmental Management Plan

DWAF

Department of Water Affairs and Forestry

GFRV

Greater Fish River Valley

I & APs

Interested and Affected Parties

IDP

Integrated Development Plan

IYM

Inxuba Yethemba Local Municipality

LSI

Langelier Saturation Index

NFA

National Forest Act

NEMA

National Environmental Management Act

NWA

National Water Act

TDS

Total Dissolved Solids

WM

With Mitigation

WOM

Without Mitigation
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1

INTRODUCTION

1.1

Project background
Africa Geo-Environmental Services (Pty) Ltd (AGES) was appointed by the Sugar Beet South
Africa /Industrial Development Corporation / Central Energy Fund (Pty) Ltd Joint Venture
(SBRSA-IDC-CEF Joint Venture) to facilitate the Environmental authorization process for the
proposed Fuel Ethanol Plant in the Cradock area. AGES (Pty) Ltd is an independent company.
The Company Profile and CVs of the project team is detailed in Appendix C.
The study area is situated in the Greater Fish River Valley (GFRV), in the Eastern Cape
Province. Three alternative site localities were evaluated during the Scoping Phase of the
Environmental Impact Assessment process (See Section 6.2). Two site options considered on
the remaining extent of Erf 1 of the town Cradock were not deemed acceptable from an
environmental, technical and infrastructure perspective. For this reason only the preferred site
option was considered during the EIA phase of the project. This site option is situated on Erven
31, 32 and 33, as well as the remaining extent of Erf 1 of the town Cradock (from now on
referred to as the proposed site). The project is situated within the Inxuba Yethemba Local
Municipality and the Chris Hani District Municipality, Eastern Cape Province.
The general coordinates for the proposed site are:
Latitude:

-32°11'34.18"S

Longitude: 25°37'24.89"E

The proposed development comprises mainly of a:
•

Ethanol Distillery and

•

Associated infrastructure

The different components are discussed in more detail in Section 3.
The Environmental Impact Assessment (EIA) Process is a requirement of the National
Environmental Management Act, (Act 107 of 1998). The proposed activity is a listed activity in
terms of Government Notice No R.386 and GNR 387 of 2006 (See Section 2).
1.2

Project objective
The general approach to this study has been guided by the principles of Integrated
Environmental Management (IEM). In accordance with the Integrated Environmental
Management Guidelines (DEAT, 2004), an open, transparent approach, which encourages
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accountable decision-making, has been adopted. The study has also been guided by the
requirements of the EIA Regulations set out in terms of the NEMA (Act No 107 of 1998). The
EIA Regulations, which are more specific in their focus, define the specific approach to the EIA
process.
1.3

Details of the Applicant

The proposed project is a Joint Venture between Sugarbeet South Africa (SBRSA)/ the Central
Energy Fund and the Industrial Development Corporation. The details of the applicant are
indicated below:

1.4

Full name of the applicant:

SBRSA/CEF/IDC Joint Venture

Contact person:

Phindile Masangane

Address

CEF House
Block C, Upper Grayston Office Park
152 Ann Crescent
Strathavon
Sandton
2031
Johannesburg

Telephone number:

+27 010- 201 4768

Fax number:

+27 010 201 4919

Email address

PhindileM@cefgroup.co.za

Details of the EAP
As per the requirements of the National Environmental Management Act: NEMA, 1998 (Act No.
107 of 1998), (NEMA) as amended and the Environmental Impact Assessment Regulations of
2006, the following information is pertinent with regards to the Environmental Assessment
Practitioner (EAP) that has conducted the EIA for the proposed development:
The expertise and qualification of the Environmental Assessment Practitioners are indicated
below: (See also Appendix C).
EAP

Qualifications

Years experience

Dr. Christine Vivier

PhD
Environmental
Management (NWU)

7 years

Mr. Herman Gildenhuys

BSc.
Hons.
Wildlife
Management (Cand.Sci.Nat)
(UP)

3 years

Ms. Nerine Lerm

B.Sc Biodiversity & Ecology
(US)

1 year
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Contact Details of Environmental Assessment Practitioner:
Details of the EAP
Contact person:

Herman Gildenhuys

Address

Postnet 74, Private Bag X07, Arcadia, 0007
Pretoria

1.5

Telephone number:

012 809 3086

Fax number:

086 607 2406

Project team
The project team is shown in Table 1 below. The EIA process was managed by Africa GeoEnvironmental Services (Pty) Ltd (AGES), an independent company.

Table 1

EIA Project Team and Specialists

Activity
Environmental Impact Assessment

Company
AGES Gauteng

Responsible person
Dr. J.C. Vivier
H.D. Gildenhuys
N. Lerm

AGES Eastern Cape

L. Liebenberg

Department of Archaeology, Albany
Museum

Dr J. Binneman

Air Quality Assessment

EHRCON (Pty) Ltd

U. Neveling

Visual Impact Assessment

Axis Landscape Architects CC

G. Griesel

Noise Impact Assessment

JH Consulting

J.R. Hassall

Social and Tourism Impact Assessment

Ukwazi Development Facilitators

S.W.P. Steyn

Heritage Impact Assessment

Ms C. Booth

A. Schnell
Water Specialist Assessment

AGES Gauteng

J.J.P. Vivier
C. Kriek
WJ Meyer
J.C.J Van der Merwe

Aquatic Ecological Study (Biomonitoring)

Scientific Aquatic Services

S. van Staden

Fauna and Flora Assessment

AGES Limpopo

Dr. BJ Henning

Riparian Zone and Drainage Line
Functional Assessment

Scientific Aquatic Services

S. van Staden

Traffic Impact Assessment

Corli Havenga Traffic Engineers

C. Havenga

Bankable Feasibility Study

PGBI Engineers and Construction

S. Schutte
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Stormwater Management Plan

1.6

ILISO Consulting

H. Labuschagne

Terms of reference
The terms of reference for both Phases (Environmental Scoping Assessment & Environmental
Impact Assessment) of the study are highlighted below.
To ensure that all requirements and processes in terms of the Acts mentioned under Section 2
are undertaken, the following tasks needed to be conducted:
Environmental Scoping: Initial Investigation, communication, assessment and consideration
of application and potential environmental impacts and submission of an Environmental
Scoping Report and Plan of Study for Environmental Impact Assessment.
Environmental Impact Assessment: Further investigation of environmental impacts
identified during the Scoping Phase (Specialist Studies) and submission of an EIA Report and
Environmental Management Report.
IWULA Application: Application of an integrated Water Use License Application with
supporting studies (currently being undertaken).
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2

LEGAL REQUIREMENTS FOR AUTHORIZATION
There are a number of regulatory requirements at local, provincial and national level to which
the proposed development will have to conform. A brief summary of the Acts which are
relevant to this study are outlined below. Note that other legislative requirements may pertain to
the proposed development, but identification and interpretation of these is beyond the brief of
this study. As such, the list provided below is not intended to be definitive or exhaustive and
serves to highlight key environmental legislation and obligations only.
2.1

Constitution (Act 108 of 1996)
The constitution states that:
“…everyone has the right to an environment that in not harmful to their health or well being and
to have the environment protected for the benefit of present and future generations through
reasonable legislative and other measures that prevent pollution and ecological degradation,
promote conservation, and secure ecologically sustainable development and use of natural
resources while promoting justifiable economic and social development.”

2.2

The Promotion of Administrative Justice Act, 2000 (Act No. 3 of 2000)
The purpose of the Promotion of Administrative Justice Act (“PAJA”) is principally to give effect
to the right to administrative action that is lawful, reasonable and procedurally fair; and to the
right to written reasons for administrative action as contemplated in section 33 of the
Constitution; and to provide for matters incidental thereto.
Administrative law governs the relationships between public bodies, and between public and
private bodies and/or individuals. Because so many activities which affect the environment
require authorisation from a public body, and environmental conflicts usually arise from the
exercise of administrative decision-making powers, administrative law principles are of
particular relevance to environmental law generally, and specifically in the context of the
environmental authorisation requirements stipulated by the provisions of section 24 of the
NEMA read with its subordinate legislation regulating environmental impact assessment (or
“EIA”).

2.3

The Promotion of Access to Information Act, 2000 (Act No. 2 of 2000)
Closely linked to the notion of administrative justice is the right of access to information.
Without access to information, a person may be unable to determine whether or not his or her
right to just administrative action (or to an environment not harmful to human health or well-
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being or, for that matter, any other Constitutional right) has been infringed. The purpose of the
Promotion of Access to Information Act (“PAIA”) is to give effect to the Constitutional right of
access to any information held by the State and any information that is held by another person
and that is required for the exercise or protection of any rights, and to provide for matters
connected therewith.
In addition to providing access to information, cognisance should be taken that PAIA also
makes provision for the refusal of access to information that is deemed to be of a sensitive,
confidential or classified nature. This is captured under Chapter 4 of part 2 and 3 of PAIA.
2.4

NEMA and the Environmental Impact Assessment Regulations

The overarching principle of the National Environmental Management Act 1998 (Act 107 of
1998) is sustainable development. It defines sustainability as meaning the integration of social,
economic and environmental factors into planning, implementation and decision making so as
to ensure the development serves present and future generations.
Section 2 of NEMA (Act no 107 of 1989) states various principles of National Environmental
Management. This includes:
•

Environmental management must place people and their needs at the forefront of its
concern.

•

Development must be socially, environmentally and economically sustainable.

•

Environmental management must be integrated, acknowledging that all elements of the
environment are linked and interrelated.

•

Environmental justice must be pursued.

•

Equitable access to environmental resources, benefits and services to meet basic human
needs and ensure human wellbeing must be pursued.

•

Responsibility for the environmental health and safety consequences of a policy,
programme, project, product, process, service or activity exists throughout its life cycle.

•

The participation of all interested and affected parties in environmental governance must
be promoted.

•

Decisions must take into account the interests, needs and values of all interested and
affected parties.
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•

The social, economic and environmental impacts of activities, including disadvantages
and benefits, must be considered, assessed and evaluated, and decisions must be
appropriate in the light of such consideration and assessment.

•

Decisions must be taken in an open and transparent manner, and access to information
must be provided in accordance with the law.

•

The environment is held in public trust for the people, the beneficial use of environmental
resources must serve the public interest and the environment must be protected as the
people’s common heritage.

•

The costs of remedying pollution, environmental degradation and consequent adverse
health effects and of preventing, controlling or minimising further pollution, environmental
damage or adverse health effects must be paid for by those responsible for harming the
environment.

The Environmental Impact Assessment (EIA) process followed is in compliance with the
National Environmental Management Act: NEMA, 1998 (Act No. 107 of 1998), as amended
and the Environmental Impact Assessment Regulations of 2006 (Government Notice No’s
R385, 386 and 387 of 2006). The proposed development involves ‘listed activities’, as defined
by the NEMA, 1998. Listed activities are activities, which may potentially have detrimental
impacts on the environment and therefore require environmental authorization from the
relevant authorizing body.
The proposed development occurs within the Eastern Cape and thus the Department of
Economic Development and Environmental Affairs (DEDEA) is the responsible decision making
authority.
The following listed activities are included for the above application:
Relevant Legislation

Regulation 386 Item 1

Description
The construction of facilities or infrastructure, including associated structures
or infrastructure, for –
(j) agri-industrial purposes, outside areas with an existing land use zoning for
industrial purposes, that cover an area of 1 000 square metres or more;
(k) the bulk transportation of sewage and water, including storm water, in
pipelines with −
(i) an internal diameter of 0,36 metres or more; or
−
(ii) a peak throughput of 120 litres per second or more;
(m) any purpose in the one in ten year flood line of a river or stream, or within
32 metres from the bank of a river or stream where the flood line is unknown,
excluding purposes associated with existing residential use, but including −
(i) canals;
−
(ii) channels;
−
(iii) bridges;

AGES (PTY) LTD

-7-

FINAL

Ethanol Plant Cradock – EIA Report

Relevant Legislation

Description
−
−

(iv) dams; and
(v) weirs.

(n) the off-stream storage of water, including dams and reservoirs, with a
capacity of 50 000 cubic metres or more unless such storage falls within the
ambit of the activity listed in item 6 of Government Notice No. R. 387 of 2006.
(s) the treatment of effluent, wastewater and sewage with an annual
throughput capacity of 15 000 cubic metres or more.

Regulation 38
Item 7
Regulation 38
Item 12

The above ground storage of a dangerous good, including petrol, diesel, liquid
petroleum gas or paraffin, in containers with a combined capacity of more
than 30 cubic metres but less than 1 000 cubic metres at any one location or
site.
The transformation or removal of indigenous vegetation of 3 hectares or more
or of any size where the transformation or removal would occur within a
critically endangered or an endangered ecosystem listed in terms of section
52 of the National Environmental Management: Biodiversity Act, 2004 (Act No.
10 of 2004).

Item 15

The construction of a road that is wider than 4 metres or that has a reserve
wider than 6 metres, excluding roads that fall within the ambit of another listed
activity or which are access roads of less than 30 metres long.

Regulation 386

The transformation of undeveloped, vacant or derelict land to –

Item 16

(b) residential, mixed, retail, commercial, industrial or institutional use where
such development does not constitute infill and where the total area to be
transformed is bigger than 1 hectare.

Regulation 386
Item 19

The development of a new facility or the transformation of an existing facility
for the conducting of manufacturing processes, warehousing, bottling,
packaging, or storage, which, including associated structures or infrastructure,
occupies an area of 1 000 square metres or more outside an existing area
zoned for industrial purposes.

Regulation 387

The construction of facilities or infrastructure, including associated structures
or infrastructure, for -

Regulation 386

Item 1

(c) the above ground storage of a dangerous good, including petrol, diesel,
liquid petroleum gas or paraffin, in containers with a combined capacity of 1
000 cubic metres or more at any one location or site including the storage of
one or more dangerous goods, in a tank farm;
(e) any process or activity which requires a permit or license in terms of
legislation governing the generation or release of emissions, pollution, effluent
or waste and which is not identified in Government Notice No. R. 386 of 2006;
s) rail transportation, excluding railway lines and sidings in industrial areas
and underground railway lines in mines, but including (i) railway lines;
(ii) stations; or
(iii) shunting yards;

Regulation 387
Item 2

2.5

Any development activity, including associated structures and infrastructure,
where the total area of the developed area is, or is intended to be, 20 hectares
or more.

National Water Act (Act No 36 of 1998)
Water uses associated with the project will require water use licensing in terms of section 22 of
the NWA. Section 21 of the NWA contains those water uses that are to be registered and
licensed in accordance with the legal obligations contained in the NWA. Insofar as the
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undertaking of Section 21 water uses are concerned, it is to be anticipated that application for
registration and water use licensing is currently being undertaken (Table 2). Of particular
relevance within the context of waste disposal and water use and management the following
uses apply:
Table 2
Water uses that require licensing (according to National Water Act 36 of
1998, Section 21)
No

Water use

Features

21 (a)

Taking water from a water resource

Water Supply:
 Irrigation canal
 River

21 (b)

Storing water

Water Storage:
 Buffer water storage
 Storage of waste water
 Storage of site storm water

21 (c)

Impeding or diverting the flow of water in a water
course

Diverting of Drainage line:
 Two possible routes
 Canal crossings

21 (f)

Discharging waste or water containing waste into Water in a closed circuit
a water resource through a pipe, canal, sewer,
 Water should be re-cycled and resea outfall or other conduit
used were possible

21 (g)

Disposing of waste in a manner which may
detrimentally impact on a water resource

Disposing of Waste
 Mud pond
 Water treatment plant

21 (h)

Disposing in any manner of water which
contains waste from, or which has been heated
in, any industrial or power generation process

Water in a closed circuit
 Water should be re-cycled and reused were possible

21 (i)

Altering the bed, banks or characteristics of a
watercourse

Diverting of Drainage line:
 Two possible routes
 Canal crossings

25 (1)

A water management institution may, at the Transfer of water use authorisations
request of a person authorised to use water for
 Transfer from Agricultural
irrigation under this Act, allow that person on a
Industrial
temporary basis and on such conditions as the
water management institution may determine, to
use some or all of that water for a different
purpose, or to allow the use of some or all of that
water on another property in the same vicinity for
the same or a similar purpose.

2.6

to

The National Heritage Resources Act (Act 25 of 1999) (NHRA)
The Act makes provision for the undertaking of heritage resources impact assessments for
various categories of development as determined by Section 38. It also provides for the
grading of heritage resources and the implementation of a three tier level of responsibilities and
functions for heritage resources to be undertaken by the State, Provincial authorities and Local
authorities, depending on the grade of the Heritage resources. The Act defines cultural
significance, archaeological and palaeontological sites and material (Section 35), historical
sites and structures (Section 34), graves and burial sites (Section 36) that falls under its
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jurisdiction. Archaeological sites and material are generally those resources older than a
hundred years, while Section 34 also protects structures and cultural landscapes older than 60
years, including gravestones. Procedures for managing grave and burial grounds are clearly
set out in Section 36 of the NHRA. Graves older than 100 years are legislated as
archaeological sites and must be dealt with accordingly. Section 38 of the NHRA makes
provision for developers to apply for a permit before any heritage resource may be damaged or
destroyed.
2.7

National Environmental Management: Biodiversity Act (Act 10 of 2004)
The National Environmental Management Biodiversity Act (Act No. 10 of 2004) aims to provide
for the management and conservation of South Africa’s biodiversity within the framework of the
National Environmental Management Act, 1998; the protection of species and ecosystems that
warrant national protection; the sustainable use of indigenous biological resources; the fair and
equitable sharing of benefits arising from bioprospecting involving indigenous biological
resources; the establishment and functions of a South African National Biodiversity Institute;
and for matters connected therewith.

2.8

National Veld and Forest Fire Act (Act 101 of 1998)
If the project involves the cutting, disturbing, damaging or destroying of any protected trees
declared in terms of section 12 of the National Forest Act (NFA) (Act 84 of 1998), a licence in
terms of section 15 of the NFA is required.
The applicant should provide fire breaks in accordance with Chapter 4 of the National Veld and
Forest Fire Act (Act 101 of 1998) and should consider amongst other the following:
•

Fire rating

•

Consultation of adjoining owners and the fire protection association (if any)

•

be present at such burning or have an agent attend.

The fire break should be:
•

wide and long enough to prevent to have a reasonable chance of preventing a veldfire
from spreading to or from neighbouring land;

•

it does not cause soil erosion; and is reasonably free of inflammable material capable
of carrying a veldfire across it.
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2.9

National Environmental Management: Air Quality Act, 2003 (Act No. 39 of 2004)
(NEMAQA)
In the comparison of simulated ambient pollutant concentrations due to the proposed activity
with air quality criteria, reference will be made to guidelines proposed by SANS in SANS
1929:2004 and published for comment by the Department of Environmental Affairs and
Tourism (DEAT).
In September 2005 certain provisions of the NEMAQA became operative and thereby aligned
another piece of national environmental legislation with the environmental right set out in
section 24 of the Constitution, and the environmental principles articulated in section 2 of
NEMA.
NEMAQA creates a framework progressively to “reform the law regulating air quality in order to
protect the environment by providing reasonable measures for the prevention of pollution and
ecological degradation and for securing ecologically sustainable development while promoting
justifiable economic and social development”.
However, the effectiveness and success of these “reasonable measures” remains limited in
that not all of the sections of NEMAQA have yet been brought into force.
NEMAQA does, however, provide for a number of mechanisms which will regulate atmospheric
pollution.

2.10 National Environmental Management Waste Act (Act 59 of 2008) (“NEMWA”)
In view of its commencement on 1 July 2009 provision is made to ensure compliance with the
National Environmental Management: Waste Act 59 of 2008 (“NEMWA”). Schedule 1 (Section
19). Schedule 1 (Section 19) of the NEMWA refers to Waste management activities in respect
of which a waste management license is required.
The activities in respect of which waste management license might be required under NEMWA
are listed in the section below.
2.11 Permitting and License Requirements
The following permitting and or license requirements are applicable to the proposed
development:
As is set out herein above, various water uses associated with the project will require water use
licensing in terms of section 22 of the NWA. Section 21 of the NWA contains those water uses
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that are to be registered and licensed in accordance with the legal obligations contained in the
NWA. Insofar as the undertaking of Section 21 water uses are concerned, it is to be
anticipated that application for registration and water use licensing must be undertaken. These
uses are in the process of being applied for by AGES.
Measurements were carried out in accordance with South African National Standards - Code of
practice, SANS 10103:2008, The measurement and rating of environmental noise with respect
to land use, health, annoyance and to speech communication and as required by the
regulations of the Department of Environmental Affairs and Tourism No. R. 154. Noise Control
Regulations in Terms of Section 25 of the Environmental Conservation Act, 1989 (Act No. 73 of
1989).
The activities in respect of which waste management license might be required, applicable to
this project:
Storage and transfer of
waste

SCHEDULE 1 (Section 19) of
the National Environmental
Management: Waste Act 59 of
2008
CATEGORY A
The activities listed under
Category A are equivalent to
those that require a basic
assessment
process
as
stipulated in the environmental
impact assessment regulations
made under section 24(5) of the
National
Environmental
Management Act. 1998 (Act No.
107 of 1998)

1. The temporary storage of
general waste at a facility,
including a waste transfer facility
and container yard, that has the
capacity to receive in excess of
30 tonnes of general waste per
day or that has a throughput
3
capacity in excess of 20m per
day, including the construction of
a
facility and
associated
structures and infrastructure for
such storage.

A Waste Permit application will have to be in place before any storage of any waste is
permitted on-site.
A permit in terms of the NHRA will be required for the alteration or demolishment of a structure
which is older than 60 years, Furthermore, if the project encounters any graves or burial sites,
a permit in terms of section 36 of the NHRA may be required under certain circumstances. No
such features were observed on site and therefore a permit in terms of the NHRA is not
deemed necessary.
If the project involves the cutting, disturbing, damaging or destroying of any protected trees
declared in terms of section 12 of the NFA, a licence in terms of section 15 of the NFA is
required. No protected trees were however identified on the site.
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2.11.1 Biofuel License Requirements
Although the Biofuels Licensing Application is not part of AGES’ appointment it is important to
take note that a biofuels licence is in the process of being applied for at the Department of
Minerals and Energy (DME), and that the criteria for this licence need to be adhered too. Refer
to comments received from DME in Appendix A.
Biofuels producers, like any other petroleum product producers, need to be licensed by the
Petroleum Products Controller: “A person may not- (a) manufacture petroleum products without
a manufacturing licence… issued by the Controller of Petroleum Products”. Thus under the act
all petroleum producers small and large will have to apply for a manufacturing licence.
The objectives of the licensing framework are detailed in the Petroleum Products Amendment
Act 2003, Act 58 of 2003 (compulsory upliftment of biofuels). The mandating of biofuels could
be done under the section 9(g) of the Petroleum Products Wholesale Licence regulations
(R287, 27 March 2006) or via an instruction from the Controller of Petroleum Products in terms
of section 12(3) (h)(ii) of the regulations.
Specifications – Including Denaturant
SANS 465:2005 exists for bioethanol as fuel ethanol component and suppliers must meet this
quality standard.
The licence will apply only to qualifying producers up to a 2% penetration level of locally
produced biofuels, for qualifying litres. Once the required level of production and biofuels
penetration level has been reached, the licensing will be reviewed and adjusted accordingly.
Biofuels producers will have to meet the licensing condition which will include amongst others,
crop selection, feedstock availability, quality requirements, environmental standards
(Environmental Impact Assessment) and water restrictions (Biofuels Industrial Strategy, 2007).
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Figure 1

Project Locality Map 1
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Figure 2

Project Locality Map 2
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3

PROJECT DESCRIPTION
3.1

Project Overview
The proposed project comprises the processing of sugar beet and grain sorghum in the
Eastern Cape with the processing facility located at Cradock. Sugar Beet RSA and its
predecessors have been evaluating the potential for growing sugar beet for profitable sucrose
production in the Great Fish River Valley (GFRV) for some 10 years.
To reduce the risk inherent to a new crop in a new area, grain sorghum has been identified as
a complementary crop with sugar beet. The plant will process sugar beet for 240 days in the
year, and grain sorghum for 98 days and will produce 90 Million Litres of ethanol and some
75 000 tons of animal feed per annum. Two entirely separate front end processing facilities for
the beet and grain sorghum will exist on the plant, allowing ethanol to be produced from either
feedstock (See Process Flow Diagrams and Mass Balance Diagrams attached as Appendices
N and O). The preferred site plan is included as Appendix P1, while the alternatives considered
are shown in Appendix P2.
Grain sorghum is suited to being rotated with sugar beet and capable of being processed using
much of the factory plant required to produce ethanol from beet. Feedstocks (beet and grain
sorghum) will be produced under contract by both commercial farmers in the GFRV and
emerging farmers. The dual capability of beet and grain sorghum processing ensures that
operations will not be interrupted even in the total absence of either feedstock. There will
therefore be an added volume of grain sorghum produced in the valley due to the rotation
cropping of 3 years which will be the surplus, as grain sorghum will be the preferred rotating
crop.
The GFRV region was chosen for the production of sugar beet as feasibility studies have
shown that the area is amongst the highest sugar beet yielding areas in the world. The low
winter and high summer temperatures in the GFRV, are ideally suited to beet and beet sugar
production, producing large beets and therefore high yields with high sucrose content (PGBI,
2008).

3.2

Core Estate
The project is designed to comprise of a nucleus farm or core estate of 5500 hectares of
irrigated land with existing water rights. Land and water will be acquired from presently irrigated
land owned by commercial farmers. The Core Estate will preferably be located in close
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proximity to the plant, as the feasible haulage distance for sugar beet is approximately 60km. It
is expected that the core estate will provide 30% of sugar beet required and 50% of the grain
sorghum to the plant.
The Core Estate would initially be owned by the factory processing company, and staffed with
local people that will undergo mentoring programs to gain specialist skills associated with beet
agriculture. The Core Estate’s ownership will be transferred to the staff once adequate skills
transfer has been achieved, and necessary financing needs settled. In this way securing
feedstock supply as well as training and equipping previously disadvantaged members of the
community. The balance of the feedstock is expected to come from existing and emerging
farmers within an economic radius of the plant (PGBI, 2008).
3.3
3.3.1

The Factory
Factory overview

The beet juice from the beet processing plant, as well as the grain sorghum mash achieved
after cooking and liquefaction of milled grain sorghum, will share common fermentation,
distillation, dehydration, vinasse concentration, pulp/DDGS (Distillers Dried Grain & Sollubles)
drying and utilities (steam generation, power supply, cooling water services, etc.). The batch
fermentation plant consists of four 2000 m3 volume fermentation vats.
The beer from the fermentation plant is pumped to the distillery. The distillery has been
designed for minimum energy usage and features a single stripping and single rectifier column.
The ethanol from the distillation process is dehydrated using molecular sieve technology.
Vinasse (residual liquid from distillation process) is recycled to either the sorghum processing
plant or to the beet juice mixing tank, after removal of solids (both suspended and dissolved).
Any solids removed from the vinasse are used for animal feed manufacture. The surplus
vinasse not recycled is concentrated to a 65% solids content and used in animal feed
production. Evaporator condensate is anaerobically treated and the resultant clean effluent
stored in ponds, before its eventual use as irrigation water. The animal feed plant will produce
dried beet pulp with vinasse concentrate during the beet campaign and DDGS during the
sorghum campaign.
3.3.2

Beet Reception and Transport

Beets will be delivered via road transport in 30-ton truck tractor and trailer combinations with
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side tipping capability. Deliveries will be made 24 hours a day, 6.5 days a week.
3.3.3

Beet Preparation

The beets are conveyed to a drum pre-washer via an inclined belt conveyor. Beets will then be
transferred via a flume to a drum type stone catcher and a grass catcher after which they will
then pass over a static water separator and onto a jet washing machine where the final wash
takes place. They are discharged onto an inclined belt conveyor from where they are delivered
to the beet hopper. On their way to the beet hopper, the beets pass under a magnetic
separator to remove tramp iron.
The stones and sand are discharged via chutes into bins at ground level for disposal. The
stones are generally sought by the construction (roads in particular) industry, and sand may be
returned to fields. The beets are then fed from the beet hopper into two beet slicers. Fresh
cossettes (beet slices) from the slicers are conveyed by belt conveyors to the cossette mixer
before being pumped to the extraction plant.
3.3.4

Juice Extraction

The system of extraction proposed is the vertical extraction tower type diffuser. An inclined belt
conveyor delivers the cossettes into the feed hopper of the counter current cossette mixer.
Heat is added to the cossette mixer, as low pressure steam from the boilers. The cossettes
delivered to the base of the tower by the mixed juice pumps are transported upwards in the
tower by a vertical screw arrangement, of paddle type rotor and stator elements. Horizontal
screw conveyors at the top of the extraction tower will convey the wet pulp at 88% moisture
from the tower to the pulp presses and the raw beet juice will be pumped to the fermentation
process.
3.3.5

Pulp Presses

Wet pulp from the extraction plant is transported by screw conveyors to two parallel horizontal
spindle type pulp presses. A double circulation screw conveyor passes above the feed chutes,
re-circulating any wet pulp not taken by the pulp presses. The consistency of the wet pulp will
be such that it can be pressed and de-watered effectively to a solids content of 30%. It is then
conveyed to a live-bottom bunker where after it is conveyed (over a belt weigher) to the pulp
drier.
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3.3.6

Sorghum Receiving and Storage

Grain sorghum is received at the plant in trucks or rail cars and is unloaded into dump pits,
which feed the sorghum to a sorghum cleaner. The cleaner removes sticks and other unusable
debris from the sorghum, which is returned to the lands. A discharge conveyor from the
sorghum cleaner transfers the sorghum to storage silos. The dump pits and cleaning
equipment is located inside a building to facilitate dust control.
3.3.7

Milling

Sorghum is fed from the storage silos to the process by a grain transfer elevator and conveyor.
The sorghum moves past a magnetic separator and sorghum conditioning plant, before it is fed
into one of the roller mills that grind the sorghum into a coarse grain meal. Each roller mill is
fitted with a bag house for dust control.
3.3.8

Mashing, Cooking and Liquefaction

The meal is transferred by conveyor to a mixer called the mash mingler where it is mixed with
water and recycled thin stillage / vinasse to form meal slurry. The meal slurry is then
discharged by gravity from the mash mingler to a mash mix tank. The mash mix tank provides
surge capacity in the cooking system, allows for pre-liquefaction of the starch, and enables
viscosity control of the mash. Mash from the mash mix tank is pumped by a cooker feed pump
into a jet cooker, where steam is injected into the mash. Injection of steam provides sterilising
of the mash and gelatinization of starch. Liquefying enzyme is added to the mash in the
liquefaction tank to begin the hydrolysis of the previously gelatinised starch. Mash cooler
pumps transfer the mash from the liquefaction tanks through a set of heat exchangers known
as “mash coolers”. Cooling tower water provides for primary cooling to reduce the mash
temperature.
3.3.9

Fermentation and CIP (Clean in Place) System

The cooled mash or raw beet juice flows to one of 4 (four) fermenters. Previously hydrated,
actively growing yeast, saccharifying enzymes (for sorghum operation only), along with
nutrients and industrial antibiotics (if necessary) are added in the fermenters.
During the beet campaign, yeast converts the fermentable sugars, predominantly sucrose into
an alcoholic intermediate called beer at about 8% alcohol content, and carbon dioxide. During
the sorghum campaign, enzymes and yeast convert fermentable carbohydrates in the cooked
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mash into beer and carbon dioxide.
Efficient fermentation requires sanitary equipment. Cleaning and sterilizing of the fermenters,
fermenter coolers, mash coolers and related process piping is accomplished by an automated
CIP system.
3.3.10 Distillation

The distillation technology to be implemented has been designed to operate on low pressure
steam and to still use minimum energy by utilising energy integration. The recovery of alcohol
from the fermented beer streams is designed to be high (in excess of 99%).
3.3.11 Dehydration – Molecular Sieve

The dehydration plant removes water from the alcohol recovered through the distillation
process to concentrate it to 99.6% pure ethanol.
3.3.12 Vinasse Evaporation

The beet campaign is a net exporter of water, and a large amount of vinasse is generated.
Although it is common practice to return this vinasse to the fields for irrigation, it does contain
minerals that may add value to animal feeds, and this stream is therefore directed to increase
the value of animal feed co-products or recycled in the process wherever possible. The vinasse
is evaporated, the resultant concentrate used in animal feed production, and the process
condensate treated in the anaerobic digester.
3.3.13 Boiler Plant Design

The boiler plant consists of a bank of four, low pressure boilers (3 operational and one stand by
boiler), flue gas equipment and chimney stack, boiler feed water treatment plant and coal and
ash handling equipment. A chain-grate stoker incorporating motorised under-grate dampers
and an electronic fuel trim micro-processor is fitted to each boiler. This equipment is
programmed to predict fuel bed status with repeated oxygen analysis of the flue gas which
results in continual adjustment of the dampers and fuel trim. This results in optimised
combustion efficiency, reduced fuel consumption and minimal smoke emissions.
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3.3.14 Waste Water Treatment

Water Streams
The factory has three different main water circuits:
•

Water circuit for fluming and washing the beet

•

Water circuit for hot and cold condensate

•

Water circuit for condensation and cooling

The water circuit for fluming and washing the beet is a closed circuit and operates during the
beet campaign only. The water used for fluming and washing is clarified in the flume water
basin. Sand and other sediments are settled out and afterwards the water is reused again for
washing and fluming. The mud and sand settled down in the settling basin are thickened and
pumped to three storage ponds for earth mud with a volume of 16 000 m³ each. Two earth
ponds are used in the beet campaign while the third pond is required to achieve a mud storage
period of one year. Excess water is evaporated in the ponds, but water may also be pumped
from the mud ponds to the anaerobic digester in case of overflow, or if it is desired to operate
the AD plant during the sorghum campaign. The mud is extracted from the ponds with a front
end loader and may be returned to fields.
During the sorghum campaign steam condensate is returned from evaporator to the boiler feed
water plant, while all process condensate is recycled to the sorghum extraction plant. During
the beet campaign all process condensate from the evaporator station is stored in the waste
water pond before being transferred to the anaerobic digester plant.
The overflow from the water of the cooling circuits is taken either to the beet nozzle washing or
to on site recovered water reservoir.
Anaerobic Evaporator Condensate Treatment
The waste water (condensate) will discharge from the factory by gravity sewer. The influent
flows through a sand/grit trap for removal of settle able solids, mainly earth (sand, mud from the
roots washing when fresh roots are used as raw material) and some floating materials and
scum. From the sand trap the wastewater passes through a screen extractor and centrifuge, in
order to remove coarse particles (root fibres).
In the ANUBIX-CTM reactor, the wastewater rises through an expanded bed of anaerobic
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active methanogenic sludge and an internal device at the top of the reactor, which results in a
separation of the mixed liquor into clarified wastewater, biogas and sludge. Excess sludge
needs to be withdrawn from the bottom of the reactors from time to time. This excess sludge is
thick, stable, and can be returned to fields. The biogas will be directed to the boiler as a fuel.
For safety and start-up reasons a flare is also foreseen.
3.3.15 Animal Feed Production

The client is busy with negotiations with a major animal feed producer and distributor who will
most likely off-take the majority of the animal feed. There are indications from similar coproducts elsewhere that confirm the desirability of the DDGS and beet pulp as animal feed
ingredients. A portion of the animal feed will also be made available to local farmers
participating in the beet supply.
Beet Campaign
Beet pulp is removed from the extraction tower and pressed and dewatered in pulp presses to
30% solids content. The vinasse from the distillation process is concentrated in the evaporator
to 65% solids content and dosed onto the beet pulp prior to entering the dryer.
Sorghum Campaign
The suspended solids left over from fermentation are removed mechanically from the bottoms
stream from the stripper column using decanter centrifuges to yield thin stillage and wet cake.
The resultant thin stillage is concentrated in the evaporator to approximately 29% solids
content which is then mixed with the wet cake and fed to the dryer.
3.4
3.4.1

Water balance
Overview

A site environmental water balance (Figure 3) was developed to evaluate the water flow, makeup1 water and storage components in terms of (Appendix E):
•

The plant site water requirements (information was obtained from PGBI Engineers for
a plant capacity of average 150 000 tonnes per month for sugar beet as it has the

1

This is the component that is consumed or lost in the process. Make-up water typically constitutes 50% of the
total water use as the water is re-cycled in the system where 50 % losses occur.
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highest water demand).
•

Plant and change house water requirements for 180 people.

•

The surface infra-structure storm water management.

The objective of the water balance was to determine the volume of make-up water required for
processing and ensure that water management principles are accounted for. The site water
balance components and the flows are illustrated in Figure 3. The following management
options and assumptions were made:
•

The water balance provides the daily average steady-state flows between
components.

•

Sources are positive (inflow) and sinks are negative (outflow).

•

Storm water from the storm water containment dam would be re-used.

•

Three options are shown for sewage effluent management.
o Option 1 is the preferred option in which the sewage water would be to
discharge the sewage water to the municipal sewage plant. The plant has an
inflow of 5000 m3/d and an outflow of 4000 m3/d. This option will require that
the municipal sewage plant must be refurbished by this project as it is not in
the required operational state.
o Option 2 is a sewage package plant would be installed for the office complex
and change house with the effluent re-used. Water should be treated to
special standards if it is going to be recharged into the river.
o Option 3 would be to discharge the sewage effluent from the package plant to
the irrigation canal as it would contain nutrients (nitrate and phosphate) that
would be fit for irrigation, but which could stimulate algal growth in the canals.

The site water balance results showed that:
•

The average make-up water use would be 3 500 m3/d for both process water and 30
m3/d for potable water requirements2. The average make-up water use (i.e.
consumption) would be in the order of 0.7 m3/ton milled.

2

The water demand was based on an estimated 0.7 m3/ton make-up water requirement, which was used as a first
approach in Phase A. This figure needs to be verified by the plant and waste water dam design team. The water
balance should be updated during the follow on phases and backed with a model that accounts for statistical
variations in rainfall.
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•

The potable water component of 30 m3/d could be sourced from the irrigation canal.

•

The make-up water component from the residual water at the plant is calculated at 1
880 m3/d (Lampets, 2009) (3). This water would be settled in the waste water dams
and re-used in the process plant.

•

3.4.2

Storm water would be contained in a storm water containment/retention dam that has
an estimated volume of 5 000 m3 (4).

Plant water supply

The make-up water requirements of 3 500 m3/d (41 ℓ/s) could be obtained from two possible
sources:
•

Option A would be to obtain water from the Great Fish River which flows approximately
500m to the north and east of the proposed development site. A pumpstation and
pipeline will have to be constructed from the river with pipeline to the plant. The
pipeline will have to cross Mortimer road as well as the railway line.

•

Option B would be to obtain it from the municipal sewage plant. The outflow is 4000
m3/d. The plant requires refurbishment, which could be done as part of this project on
the condition that the effluent water is secured for the Ethanol Plant.

As stated above the make up water requirements of the plant will be in the order of 3500 m³/d.
This adds up to 1 300 000 m³/annum which equals water rights of 96 hectares. The proposed
site is situated on land with allocated water rights of 9.7 ha and 4 ha. This water rights should
be converted from agricultural use to industrial use according to section 25 (1) of the NWA.
The municipal sewage treatment plant currently operates at a maximum rate, treating just over
4000 m³/day. The sewage effluent is at this stage not considered to be a viable alternative for
the sustainable supply of bulk water to the Ethanol Plant, since discharge water is already
allocated to other downstream users.
Obtaining water from the irrigation canal is not an option due to a 6 weeks canal maintenance
period that occurs every July when there is no water in the canal. Furthermore the Marlow
irrigation canal does not allow an increase in volume of water, because the canal already runs
3

This calculation should be confirmed as it represents 35% of the make-up water requirements.

4

This is an estimated figure based on similar site developments. The actual volume must be determined from the
waste water dams and plant site runoff calculations. The design must cater for containment of a 1:50 year storm
water event.
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at maximum flow during peak season.
The make up water requirements could potentially be lowered from 3500 m³/d to 2800m3/d
should process water be re-used. Discharge of waste water should be prevented as much as
possible. Water should rather be treated and re-used, which should reduce the current
expected water requirement.
3.4.3

Potable water supply

The potable water component of 30 m3/d could be sourced from the irrigation canal. The
irrigation canal is unfit for sustainable water supply for the Ethanol Plant due to a 6 weeks canal
maintenance period that occurs every July when there is no water in the canal. It can therefore
only supply in the potable water component to the plant should it be required. Provision should
be made for a 1500 m3 reservoir to ensure potable water supply during the 6 weeks canal
maintenance period.
Another option that will also be considered is to obtain water from the Great Fish River and to
treat it to potable standards. Municipal supply is another alternative that will be considered
during the detailed design stage. Negotiations with the municipality will be necessary to verify
availability.
3.4.4

Storm water management

The storm water management should make provision for the diversion of upstream clean runoff
and containment of the onsite storm water for a 1:50 year event. The conceptual storm water
design report is attached as Appendix L and the proposed stormwater system and alternatives
described in Section 6.3.5.
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Grassridge
Dam

Figure 3

Site water balance flow diagram
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3.5
3.5.1

Project Motivation
Need for bio-ethanol production capacity

Biofuels - for example bioethanol and biodiesel - are fuels produced from renewable biological
resources. The government's White Paper on Renewable Energy has set a target of 10 000
GWh of energy to be produced from renewable energy sources, mainly from biomass, wind,
solar and small-scale hydro, by 2013 (www.dme.gov.za).
The main factors driving the growth of the international biofuels industry includes: support for
renewable energy sources, support for cleaner and environmentally friendly energy sources (to
counter global warming); upliftment of the agricultural sector; promotion of sustainable
development, promotion of downward pressure on global crude oil prices and the need to
improve energy security (DME, 2007).
South Africa is a signatory of the Kyoto Protocol, and therefore has an obligation to reduce its
reliance on energy sources that contribute to the generation of greenhouse gasses. Biofuels
are an important substitute for fossil fuels, and as biodegradable and renewable energy
sources, they can make an important contribution towards South Africa meeting its obligation
under the Kyoto Protocol (SABA 2007).
Worldwide there is a move to renewable (clean and sustainable) energy, as opposed to (nonrenewable or depleting) fossil fuels. Liquid fuels – mainly petrol, diesel (both marine and road)
and jet fuel – make up about 40% of world energy use, and make up 95% of transport energy
use. This mainly comes from crude oil, of which 82 million barrels (159 litres per barrel) are
used daily, representing ca. R40 billion expenditure (or costs) every day. South Africans use
about 0.7% of world petrol consumption, 0.4% of world diesel, and 0.3% of world crude oil
(National Biofuels Study, 2006).
South Africans spend about R120 billion pa (R300 mil per day) on liquid fuels, representing
almost 8 % of GDP (2006 basis). Crude oil imports supply about 65% of the input energy and,
at an expenditure of ca. R45 billion pa, make up 20% of all South African imports. This is by far
the biggest single item of trade, exceeding the value of gold and even platinum exports. Recent
high oil prices have made this a significant contributor to inflation, which has lead to interest
rate rises, and to the widening current account deficit, which has lead to a weakening exchange
rate (National Biofuels Study, 2006).
Liquid fuels make up about 30% of South African energy use, but constitute approximately 70%
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of South Africa’s total energy expenditure, 65% of which being sourced from crude-oil imports.
The massive spend on crude oils, and their harmful effects on the environment, are major
motivations to finding a substitute, preferably renewable fuel source. Currently, the only
significant substitute for crude oil-derived transport fuels are biofuels – bioethanol, a petrol
substitute, and biodiesel, diesel substitute. South Africa first produced bio-ethanol as an
indigenous motor fuel in the 1930’s. However, cheap and plentiful crude oil from the 1950’s
through to the 1970’s made this uneconomic (National Biofuels Study, 2006).
The most important feature of biofuels is that they are grown, and continue to grow, unlike
depleting fossil fuels. Accordingly, the earlier production (and use) of renewable biofuels saves
(replaces) more crude oil. Fossil fuels are produced (more correctly “extracted” or “mined”)
either now or later, and cannot be ongoing, so the sources continue to deplete. Biofuels costs
are thus based on agricultural feedstock costs, and this comes down to alternative use of land,
or value that can be achieved (National Biofuels Study, 2006).
Ethanol production provides the opportunity for developing countries to re-direct oil money
destined to go overseas back into the country’s own rural economies (Africa Science News
Service, 2008). The South African biofuels programme has the potential to uplift agricultural
sectors and to unlock substantial economic benefits in developing regions by (DME, 2007):
•

Attracting investment into rural areas;

•

Encouraging agricultural development;

•

Import substitution of foreign oil with balance of payment savings; and

•

Overcoming the trade distorting effects that South Africa, the African subcontinent and
other developing countries have faced overtime because of subsidised agricultural
production in developed countries.

The South African Biofuels Strategy specifically focuses on creating employment in underdeveloped areas, such as the former homelands. It is driven predominantly by the need to
address matters of poverty and economic development. It will therefore focus on promoting
farming in areas that were previously neglected by the apartheid system and areas of the
country that did not have market access for their produce. Most of these areas are in the former
homelands. The strategy also aims at creating a development balance between previously
disadvantaged farming areas and commercial farming areas. This will ensure sustainable
development as it will produce both commercial agricultural areas as well as providing firm
opportunities for new and emerging farmers. The strategy aims to stimulate rural development
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and to reduce poverty; hereby serving as a catalyst for the transformation of rural economies
and contributing to the government’s Accelerated Shared Growth Initiative (DME, 2007; PGBI,
2008).
The Biofuels Industrial Strategy (Biofuel Industrial Strategy, 2007) states that maize may only
be used for biofuel if the feedstock comes from currently underutilized land (Biofuel Industrial
Strategy, 2007). Large areas of underutilized land suited for the production of feedstock for
ethanol are present within the former homeland areas. Most of these areas are located at
distances from Cradock which make the transport costs uneconomic without material cost
subsidies in the case of sugar beet. For this reason these areas will be targeted for sorghum
production. Sorghum would be able to bear the high transport costs involved in transport to
Cradock for processing.
When the EIA was launched maize was proposed as feedstock for the project. The client has
since indicated that grain sorghum will be used in conjunction with sugar beet in the production
process. Maize is not being considered as a feedstock for the ethanol plant anymore.
3.5.2

Need for social and economic development

The proposed project is generally in line with Government Policy in terms of job creation, reuseable “green” energy production and development of disadvantaged communities (White
paper on renewable energy, 2003; Biofuel Industrial Strategy, 2007).
Approximately 167 jobs will be created at the plant itself. The majority of jobs will be created in
the agricultural sector as part of the larger ethanol project, which should benefit the more
unskilled people in the project area. The agricultural sector is expected to create an additional
1500 jobs due to the large labour requirement for manual beet harvesting. Other crops
currently being grown such as Lucerne and maize have a high proportion of mechanical
harvesting. Dairy farms in the area will not be replaced by beet farms as these farms will be key
beneficiaries of the project due to the high grade animal feed that will be produced by the plant.
Many farms in the project area have a limited proportion of irrigable/arable land. As only arable
land will be used for beet production; the remaining land will remain in its current employment
(such as live stock farming); which should not impact on existing employment. It is estimated
that a further 1000 indirect jobs will be created. Approximately 1 000 temporary jobs are
expected to be created during the construction phase (PGBI, 2008).
Due to unemployment being widespread the Government has targeted the Eastern Cape as a
province in great need for social and economic development and upliftment. The hinterland
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bordering the Karoo (project area) is particularly under developed. The proposed project will
therefore significantly contribute to the Government’s ambition to generate development and
employment in the inland regions of the Eastern Cape. The proposed project is expected to
generate over 2500 permanent jobs and generate cash flows of R500 Mpa into the area, while
saving foreing exchange and improving our Balance of Payments. Skill creation and skill
transfer to local people will also be a major benefit from the project.
3.5.3

Area potential for low cost sucrose production

The warm to hot conditions during summer and cool to cold conditions during winter makes the
area optimally suitable for the production of sugarbeet. Warm conditions favour rapid
vegetative growth while cool to cold conditions stimulate high levels of sucrose. Beet is highly
tolerant of cold and is not adversely affected by the frosty conditions that are prevalent in the
Greater Fish River Valley (GFRV). The clear sunny skies and low precipitation also provide
ideal conditions for the accumulation of sucrose. The low winter and high summer
temperatures in the GFRV, are ideally suited to beet and beet sugar production, producing
large beets and therefore high yields with a high sucrose content (PGBI, 2008).
3.5.4

Availability of resources – soil, water and land

Sugar beet is tolerant of a wide range of soils; ranging from heavy clays to light textured sands.
However sugar beet achieves optimum yields on loamy soils. The arable soil texture within the
GFRV varies between sandy loams to loams with a clay content that is predominantly less than
30%. The soil in the GFRV is thus suitable for sugar beet production.
The GFRV region is supplied with irrigation water by the Orange River’s Gariep dam transfer
scheme. This scheme supplies water into the upper reaches of the Brak River. The Brak River
is a tributary of the Great Fish River in the Teebus area. Farmers with arable land under gravity
command are allocated 1250 to 1350 mm of irrigation water per annum through water rights
obtained from the Fish River.
The availability of water and irrigation land is further discussed in Section 8.2.
3.5.5

Energy balance

Research has been undertaken to determine to what extent the project will be a net energy
user or producer. The usual measures employed to display this parameter are:
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•

Net Energy Ratio (NER) – the ratio of energy output to energy input. The proposed
project shows a positive ratio of 1.31 for beet and 1.22 for grain.

•

Net Energy Value (NEV) – is the nett energy amount calculated by subtracting the
energy input from the energy output and expressing this figure in megajoules/ℓ
produced (MJ/L). In the proposed project’s case, the NEV for beet is 6.06 MJ/L while
for grain; it is lower at 4.65 MJ/L.

•

Net Energy Yield (NEY) is the nett energy produced (output energy minus input
energy) expressed as gigajoules/ha (GJ/ha) of crop production area, and is useful in
comparing systems involving different crops. In the proposed project’s case, the NEV
for grain is 17 GJ/ha while for beet, it is nearly 4 times higher at 62 GJ/ha.

In calculating these figures, the energy values of co-products have been taken into account.
The ethanol produced by the proposed project will displace 90 Ml of petroleum annually, and
represents an energy content of 1990 GJ / annum, in comparison with the diesel directly
consumed by the project of 335 GJ / annum. This direct consumption represents only liquid
fuels used by the project agricultural, operational and transport activities, and does not
including secondary petroleum consumption associated with fertilizer manufacture, electricity
and coal consumption.
The abovementioned values compare well with typical ratios found by Wang, et al. (2008) for
grain sorghum, namely between 1.0 and 1.3. Research in India has also shown that it has a
high positive energy balance, producing about 8 units of energy for every unit of energy
invested in the cultivation and production of grain sorghum. This figure is roughly equivalent to
that of surgarcane, but four times more than for maize. Only 0.8 unit of energy is produced in
fossil fuel production for every unit invested (Africa Science News Service, 2008).
According to Wang, et al. (2008) there are several aspects to consider on the use or misuse of
full life-cycle energy accounting models. These include:
•

Conversion processes generally indicate that energy is lost. For example the
conversion ratio for gasoline production is in general taken as approximately 0.8.
However energy is not created or destroyed in the process. It is usually dissipated as
heat or as an increase in entropy.

•

Typical ratios for ethanol production from maize or sorghum range from 1.0 to 1.3.
Conversion ratios are above 1.0 due to the fact that crops capture solar radiation as an
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additional external input of energy. Wang, et al. (2008) is of the opinion that the solar
radiation energy component is inbuilt, but not specified, in typical life cycle analyses.
It should also be noted that mankind attaches different values to energy that are not directly
proportional to the physical measurement of the energy content. For example, in Britain
electricity costs more than coal for the precise same amount of British thermal units (Btus).
Therefore there exists a ‘social value’ beyond the physical energy content that includes factors
such as safety, convenience, security and availability.
It can therefore be concluded that:
•

The project is energy-positive whether using beet or grain as feedstock.

•

As measured by NER or NEV, of the two feedstocks, beet is more energy positive than
grain.

•

3.6

As measured per unit of productive agricultural land (NEY), beet is over 3.6 times more
energy-productive per hectare of land than is grain.

Bio-fuel debate
With the fossil fuel market being controlled by a relatively small number of countries, fossil fuels
being finite in quantity and contributing to the Greenhouse effect, bio-fuels have been promoted
as an environmentally-sustainable solution to the global energy crisis and as a way to
counterbalance global increases in CO2 (carbon dioxide).
Reasons why countries wish to engage in bio-fuels (Von Maltitz & Brent, 2008) include:
•

Climate change adaptation as bio-fuels are seen as a carbon neutral source of liquid
fuels.

•

Job opportunities. Bio-fuels can create a large number of job opportunities. Imported
petroleum products create very few job opportunities on a local level. Most of the job
opportunities are in rural areas relating to the production of feedstock.

•

Market for agricultural excesses. It allows farmers to produce more without the risk of
depressing prices.

•

Mechanism to achieve greater national fuel security. A country with bio-fuels would be
less reliant on fossil fuel producing countries.
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Southern Africa has globally been identified as an area with extensive bio-fuel potential. Not
only do areas in Southern Africa have a climate suited to high levels of biomass production, but
there is also the perception that much of this land is available for bio-fuel production. South
Africa has some suitable areas, but a high population density and already high intensity of land
use means that there is relatively limited land available.
In late 2007 the South African Cabinet approved and released a bio-fuel strategy for the
country. The strategy itself is informed by the fact that government has identified bio-fuels,
along with tourism and business process outsourcing, as a key focus area for development
under the Accelerated and Shared Growth Initiative of South Africa, or Asgisa, which seeks to
created the platform for economic growth of 6% or higher as from 2010 (www.polity.org.za).
From a government perspective, the key drivers (Von Maltitz & Brent, 2008) for the introduction
of bio-fuels in the area seem to be:
•

Bio-fuels as a mechanism towards fuel security,

•

Bio-fuels as a mechanism for national development,

•

Development of the rural farming community.

Concerns have been raised that certain biofuel crops actually produces more greenhouse
gases than what is being saved (Africa Science News Service, 2008).
The biofuels industry has been criticized for actually increasing carbon dioxide emissions to the
atmosphere, rather than reducing CO2 emissions. There are studies that state that far more
carbon dioxide is released into the air than can be absorbed by the growing plants. The release
in carbon dioxide to the atmosphere is caused by the initial cultivation of new farmland. This is
particularly the case with the destruction of rainforest where the trees are cut down and burned,
sending carbon dioxide into the atmosphere (Connor, 2009).
It is not likely to be the case for the proposed project as crops will be grown on already farmed
land. There is more than enough irrigation land available within the economically viable
production radius from the plant, so the clearing indigenous vegetation should not be a
significant factor that would influence the viability of the proposed project (confirmed by Africa
Science News Service, 2008).
To summarise, there are arguments both for and against venturing into the bio-fuel industry.
This industry could make a significant contribution to the creation of jobs and the upliftment of
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poor rural communities, but it must be insured that it is not to the detriment of other industries,
as this may cancel out the potential positive and actually be to the disadvantage of the people
in the region. As such sustainability is a key concept when looking at the bio-fuel industry.
As bio-fuels clearly have the potential to impact on many social and environment issues
including climate change, water resources, biodiversity, household level livelihoods and the
national economy, checks and balances need to be in place to ensure a sustainable bio-fuels
industry.
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4

APPROACH TO THE PROJECT
4.1

Scoping study
An Environmental Scoping Study was undertaken by the environmental consultancy AGES SA
(Pty) Ltd. The application was initiated under the Environmental Management Act (Act 107 of
1998) during March 2008. A Scoping Report was compiled and submitted to DEDEA during
September 2008. DEDEA responded to the application by accepting the Scoping report on the
4th of November 2008. AGES SA (Pty) Ltd was appointed to facilitate the Specialist Studies
and Environmental Impact Assessment Phase.

4.2

Stakeholder engagement process
AGES were appointed in January 2008 for the EIA and initiated the stakeholder engagement
prior finalization of the Terms of Reference for Specialist Studies. The Public Participation and
Notification Process during the EIA included the following:
Scoping Phase:
•

A title deed search was conducted by Setplan Town Planners in East London to
identify neighbours to the three alternative sites.

•

An advertisement, notifying the public of the Environmental Impact Assessment
application and process and requesting I&AP’s to register their comments with AGES,
was placed in the Cradock Courant (10 April 2008) and in the Midland News (11 April
2008) and the Government Gazette (14 April 2008).

•

Notice boards (as specified in GNR 385 of April 2006) were erected on site and at
visible locations on the 10th and 11th of April 2008.

•

A Background Information Document was distributed to all Interested and Affected
Parties since April 2008. This document was updated as the project progressed to
ensure Interested and Affected Parties are supplied with relevant data when enquiring
about the project.

•

A public meeting was held in the Cradock Town Hall on the 7th of May 2008. A focus
group meeting was also held with ward councilors and various communicity leaders on
the 15th of May 2008. The presentation at both meetings was the same, and
Interested and Affected Parties were invited to raise possible issues and comments
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concerning the project.
•

The Environmental Scoping Report was made available for reviewing by Interested
and Affected Parties (I&APs) on 18 August 2008. I&APs had time until 18 September
2008 to submit comments to AGES on the report. Comments from I&APs were still
accepted after this date, but were not included in the final Scoping Report submitted to
DEDEA.

•

Notifications of the Scoping Report review period were sent via email and fax. The
Scoping Report was published on AGES’ website and 2 hard copies were made
available at the Sugarbeet RSA offices in Cradock.

•

The scoping report was published on a website (www.ages-docs.co.za) to be
downloaded by the public. Two copies were alsomade available to the public at the
Sugarbeet SA Office in Cradock. The reports were also emailed to a number of
Interested and Affected Parties.

EIA phase:
•

The Social Impact Assessment facilitated further public participation by means of
interviews and questionnaires (Appendix K).

•

A focus group meeting was held with the Department of Minerals and Energy on the
18th of March 2009 at the DME offices Pretoria (Meeting Minutes attached to
Appendix A).

•

A focus group meeting with the Department of Water and Environmental Affairs
(previously DWAF) was held on 6 July 2009 at the DWEA offices in East London
(Meeting Minutes attached to Appendix A).

•

Another focus group meeting with the Department of Water Affairs’ Directorate of
National Water Resource Planning was held on the 23rd of October 2009 (Meeting
Minutes attached to Appendix A).

•

The Draft EIR was distributed for comment to all registered Interested and Affected
Parties (I&APs) for a period of 31 calendar days (9 October 2009 to 9 November
2009). Late comments on the report were still accepted until the 13th of November
2009.

•

A Public Meeting was held in the Cradock Town Hall on the 27th of October 2009
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(Meeting Minutes attached to Appendix A).
•

1.

Through the synthesis of issues raised by interested and affected parties and the
project team during the scoping process, the following issues were identified for further
investigation during the EIA Phase through specialist studies:
Air Quality. The impact that the plant will have on the ambient air quality of Cradock
arose as a concern through the Public Process. All boiler stacks must be fitted with
modern efficient scrubbers to comply with atmospheric discharge requirements.
Allowance must be made for:
a.

Obtaining atmospheric discharge licenses and subsequent compliance
monitoring.

b.

Documentation of operating procedures and proper training of operators in the
use and maintenance of the equipment.

The impact of the proposed development on Air Quality is described in further detail
under Section 7.5.5 and Appendix D.
2.

Water Impact. The Impact of the proposed development on Water Quality and
Quantity was identified as an impact. Issues of concern included:
a.

Impact on water quantity. Issues haves been raised by Interested and Affected
Parties concerning the total impact on the water resources as a result of
transforming existing crops to sugar beet and grain sorghum. The volume of
water consumed by the plant was also mentioned. These issues are addressed in
the appropriate sections following (Sections 6, 7 and 8).

b.

Water Quality. Effluent from the factory will generally be treatable to wastewater
limits for re-use. Consideration was given to the proper siting and lining of the
mud dams in terms of hydrological studies to prevent groundwater infiltration.
Concerns have been raised by interested and affected parties with regards to
pollution which could negatively affect the river ecosystem. Of specific
significance is storm water control in the factory complex. Careful consideration
was given to contain contaminated runoff from these areas and directing flow to a
single adequately sized, lined sump.

The extent of the impact on water resources are described in detail under Sections
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6.6.1 and 6.6.2 and Appendix E.
3.

Land. Three alternatives were proposed for the factory complex and have been
carefully considered in terms of various potential impacts. Alternative site A was
consequently chosen to minimize the impact on water resources, ecology and air
quality impacts to the town of Cradock. Mitigation measures were proposed in the EMP
to limit impacts on riverbanks, riverine vegetation and ecological processes. Strict
storm water control measures were also proposed to limit erosion and contaminated
run-off.

4.

Socio-Economic Impacts. A number of concerns have been raised by Interested
and Affected Parties. These included the probability offor squatter camps, an increase
in HIV/AIDS number, an increase in food shortages and price hikes, health concerns
due to emissions and impacts to the local tourism industry. Job creation was raised as
a positive impact. If the growth and milling of sugar beet and grain for the production of
ethanol is feasible, the benefits in terms of crude oil displacement, jobs and wealth
creation would be a significant positive impact on the sub-region, and South Africa.
The proposed project is generally in line with Government Policy in terms of job
creation, re-useable “green” energy production and development of disadvantaged
communities. These issues are addressed under Sections 5.2 and 7.6.6, as well as in
the Social Impact Assessment Report (Appendix K).

5.

Infrastructure. In terms of infrastructure in the sub-region, the impact of additional
trucks on the road network was assessed. An increase in traffic is expected due to the
transport of the feedstock to the plant and the transport of animal feed and soil. A
traffic impact assessment has been conducted to quantify the impact and to propose
the necessary mitigation measures. The traffic context is described in further detail
under Sections 5.2.3 and 7.6.4, as well as in the Traffic Impact Assessment (Appendix
G).

6.

Noise. Concerns were raised by I&APS relating to noise from both the plant and an
increase in traffic volumes. The impact of noise generation by the proposed
development has been addressed in the Noise Impact Assessment (Appendix J) Also
see Sections 5.2.5 and 7.6.3.

7.

Visual. Concerns were raised with regards to impacts on the visual environment and
sense of place. The visual impact has been determined through a Visual Impact
Assessment (Sections 5.2.4 and 7.6.2, as well as Appendix H).
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4.3

Environmental Impact Assessment
The EIA report expands on the key issues and concerns identified during the Scoping Phase.
Additional specialist studies were conducted and results included in the report. The specialist
studies assisted with the assessment of anticipated impacts and highlighted the key areas of
concern as well as necessary mitigation measures. The environmental practitioners evaluated
the impacts using professional judgement and scientific evaluations where available.

4.4

Methodology used for impact assessment
Assessments of impacts were based on DEAT’s (1998) Guideline Document: EIA Regulations.
The significance of the aspects/impacts of the process will be rated by using a matrix derived
from Plomp (2004) and adapted to some extent to fit this process. These matricxes use the
consequence and the likelihood of the different aspects and associated impacts to determine
the significance of the impacts. For more information see Section 7.

4.5

Assumptions, uncertainties and limitations
The following limitations apply to the study:

•

Heritage Impact Assessment: The heritage resources located during the fieldwork do not
necessarily represent all the heritage resources located on site. This may be due to various
reasons, including the subterranean nature of some archaeological sites and dense vegetation
cover. As such, should any heritage features and/or objects not included in the present
inventory be located or observed, a heritage specialist must immediately be contacted.

•

Air quality Impact assessment: The range of uncertainty of the Gaussian plume model is
given by the US-EPA as being in the range of -50% to +200% when used under the
recommended conditions. Uncertainties are, however, not only associated with the
mathematical model itself, but also with the generation of the meteorological and source data
used as input data. It is well known that wind data errors are the major cause of poor
agreement, especially for short-term predictions and long down-wind distances. The selection
of a suitable meteorological data set for use in the simulation analysis is fundamental to the
accuracy of the results. Errors in source strengths translate directly into errors of similar
magnitudes in the model prediction. There will always be some error in any geophysical model,
but it is desirable to structure the model in such a way to minimise the total error. A model really
represents the most likely outcome of an ensemble of experimental results. The total
uncertainty can be thought of as the sum of three components; the uncertainty due to errors in
the model physics, the uncertainty due to data errors and the uncertainty due to stochastic
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processes (turbulence) in the atmosphere5.
•

Socio- economic and tourism impact assessment: The following assumptions and
limitations were relevant pertaining to this specialist assessment:


Not every individual in the community could be interviewed, therefore only key persons
in the community were approached for discussion. Additional information was obtained
using existing data, public meetings, via telephonic and personal interviews as well as
electronic questionnaires.



The social environment constantly changes and adapts to change, and external
factors outside the scope of the project can offset social changes, for example
changes in local political leadership. It is therefore difficult to predict all impacts to a
high level of accuracy, although care has been taken to identify and address the most
likely impacts in the most appropriate way for the current local context.



Social impacts can be felt on an actual or perceptual level, and therefore it is not
always straightforward to measure the impacts.



There are different groups with different interests in the community, and what one
group may experience as a positive social impact, might be experienced as a negative
impact by another group. This duality will be pointed out in the impact assessment
phase.



•

The assumption was made that no major intervention will occur in advance that will pro
actively mitigate the impacts described in the report.

Noise: The approach used in the noise assessment was to identify a similar ethanol plant and
to use noise measurements from that site to predict noise levels at the proposed plant. This
approach has the advantage that realistic noise values representing actual equipment
maintenance condition and actual operating conditions and durations are used in the
predictions. But the assumption is that another, yet similar plant is expected to have similar
noise generating capacity even though the model was not completely dependant on that data.
The following assumptions were made (Appendix J):


Acoustically hard ground conditions. This assumes that no attenuation due to

5

Neveling, U. 2009. Ambient Air Quality Impact Study for the proposed Eastern Cape Ethanol project.
Environmental and Health Risk Consulting (Pty) Ltd.
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absorption at the ground surface takes place. The effects of frequency-dependent
atmospheric absorption were also ignored. Both assumptions represent a pessimistic
evaluation of the potential noise impact.


Meteorological conditions. Neutral weather conditions, i.e. windless and inversionless,
and standard conditions of temperature and humidity (20°C and 50%RH) were
assumed, representing a neutral evaluation of the noise impact.



Noise measurements were representative of normal operation. Equivalent continuous
A-weighted noise levels, LAeq,I, were measured for the operation. Impossible-topredict (random) single noise events louder than the continuous noise level are not
taken into account, although short events which are part of the process are fully
represented in the measurements, representing a neutral to mildly optimistic
evaluation of the noise impact.



Ambient noise levels. Measured levels are assumed typical of the environment,
representing a neutral evaluation of the noise impact.



Traffic noise. This has been taken into account on the main route, the R390. Local
traffic changes on roads other than the R390 have been assumed to remain as before.
This represents a neutral evaluation of the potential noise impact on the settlements.



Current noise control technology is assumed. No allowance is made in the noise level
predictions for improvements in noise control techniques or mitigation measures which
may be incorporated into the proposed project, representing a pessimistic evaluation
of the potential noise impact.



•

Worst case operational noise level assumption. The highest noise level of plant as
measured at the Wissington site, with an adjustment for the lack of a turbine at the
proposed Cradock plant, was used as the criterion value for the noise predictions at
the proposed project, representing a pessimistic evaluation of the potential noise
impact.

General: The assumptions and limitations on which this study has been based include:


All information provided by Proponent and I&APs to the EIA consultants and their
specialists was correct and valid at the time it was provided.



The EIA consultants and their specialists do not accept any responsibility in the event
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that additional information comes to light at a later stage of the process.


Data from unpublished research is valid and accurate.



It is not always possible to involve all interested and affected parties individually. Every
effort was, however, made to involve as many broad based representatives of the
stakeholders in the nominated area as indicated in Section 4.2 and the appropriate
Appendices (included in Appendix A). The assumption has, therefore, been made that
those representatives with whom there has been consultation, are acting on behalf of
the parties which they represent.
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5

DESCRIPTION OF THE RECEIVING ENVIRONMENT
This section briefly outlines the existing environment in the project area. Refer to Figure 1 and
Figure 2 indicating the major towns, infrastructure, rivers and streams and existing operations
in the study area.
5.1

5.1.1

BIOPHYSICAL ENVIRONMENT
Topography

According to the Environmental Potential Atlas of South Africa (ENPAT, 2000), the site is
situated on a transitional area between “Rolling or irregular plains with high hills or ridges” and
“Level plains”. It is also at the foothills of an area classified as being a “Low mountain”. The site
is surrounded by low mountains to the south and southwest. It gently slopes north at a 1:23
gradient. The site is characterised by cultivated fields and disturbed, overgrazed shrubland.
5.1.2

Climate

Temperature
The Greater Fish River Valley (GFRV) region is characterised by cool to cold winters with sub
10 ºC minimum temperatures for seven months of the year (Table 3 and Figure 5). Very heavy
frosts are experienced in the cooler northern reaches of the GFRV. In this area up to 140 frost
days per annum are recorded on average. The southern warmer area experiences some 20-26
days less frost. First frost can be expected from mid to late April and frosts reportedly occur as
late as the middle of October. Summers are very hot, with average maximum temperatures of
around 30ºC for the three hottest months (PGBI, 2008).
The warm to hot conditions during summer and cool to cold conditions during winter makes the
area optimally suitable for the production of sugarbeet. Warm conditions favour rapid
vegetative growth while cool to cold conditions stimulate high levels of sucrose. Beet is highly
tolerant of cold and is not adversely affected by frost conditions that are prevalent in the GFRV.
The clear sunny skies and low precipitation also provide ideal conditions for the accumulation
of sucrose. The low winter and high summer temperatures in the GFRV, are ideally suited to
beet and beet sugar production, producing large beets and therefore high yields with high
sucrose content (PGBI, 2008).
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Figure 4

Terrain type map
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Table 3

Average daily temperatures

MONTH

Jan

Feb

March

April

May

June

July

Aug

Sept

Oct

Nov

Dec

Avg. Daily
MAX

31,3

29,9

28,1

24,1

21,1

18,1

18,7

20,8

23,6

25,5

27,5

30,0

Avg.Daily
MIN

15,2

14,9

13,6

9,6

5,5

2,3

2,0

3,8

6,7

9,4

11,7

13,3

Avg. Daily

23,3

22,4

20,8

16,9

13,3

10,2

10,4

12,3

15,1

17,4

19,6

21,7
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Figure 5

The annual minimum and maximum temperatures.

Rainfall
The Greater Fish River Valley is situated within the summer rainfall zone of South Africa and
experiences between 320 and 450mm of precipitation per annum. Rainfall data for station
0098190 (Cradock) were used to compile Figure 6 and Figure 7. Rainfall data for this station
covers a period of 130 years from 1877 – 2007 (130 years). Data was obtained from the South
African Weather Bureau.
The study area falls in a predominantly summer rainfall area. Approximately 64 % of annual
rainfall is recorded between the months of November and March. The highest average rainfall
is recorded in March (49.2 mm) and the lowest rainfall in June (9.0 mm). The average annual
rainfall is 308.2 mm with the highest rainfall of 566.5 mm recorded during 1974.
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Figure 6

Barchart for monthly rainfall: Station 0098190 (South African Weather Service, 2008).
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Table 4
Rainfall data for Station 0098190 (South African Weather Service, 2008).
Please note: A value of 0 indicates a lack of precipitation for the month; a blank cell indicates a lack of
information for a specific month.
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007

Jan
13.3
25.2
26.2
40.6
20.8
90
39.2
92.2
46.2
20.4
97.4
5
26
24.5
63.2
0
7
6.8
44.3
30.2
20
138.5
10.2
94.9
3.2
46.8
48.9
37
52.5
6
6.5
25.5
69
33.3
12.7
27
52.7
9.4
82
0.3
17.9
54.2
37.6
82.9
58.9
65.3
48.6
77
39.3
40.5
25.1
70.6
47.3
93.8
47.6

Feb
45.5
29.1
22.8
34.7
67.9
8.2
77.4
19.7
21.8
98.5
11.5
18.6
25.6
33.9
39.4
71.5
24.5
32.1
47.2
89.9
40
76.9
83.9
45.9
83.5
40.6
101.5
22.5
23.5
0
82.2
55.8
45.3
36.7
12.1
10.7
48
90
33.4
31.4
23.1
62
34.2
50.4
8
14
69.8
63.1
71.5
130.2
70

AGES (PTY) LTD

Mar
6.9
41.1
42.2
58.3
54.6
15
39.6
60.2
114
58.6
66.5
62.7
15
29
68.7
52.2
62.7
4.8
70.9
83.5
61.8
166.1
76.1
140.6
9.2
51.2
14.6
34.9
66
22.5
12
43
10.6
54.8
11.2
23.8
53
40.4
49
35.1
26.9
32.8
52.5
26.8
79.5
67.1
56.6
82
47.5
9.9
45.5
27.4
38.6
27.8
57.4

Apr
8.3
6.8
0
5.8
35.5
16.5
55.4
13.9
49.9
18
50.5
12.7
30.8
12.6
67
19.9
40.9
21.8
50.3
47.4
14.8
7.6
39.7
35.9
57.9
29.9
19.9
14.8
20
33.5
33.5
33.5
12.2
25
13.1
77.7
75.3
60
7.2
45.3
24.8
6.3
15.6
0.7
38.8
29.7
4.9
47.6
40.1
14.1
33.8
60.2
22.1
19.2
46.8

May
9.4
20.5
7.1
13.6
4.3
37.3
24.5
24.9
19.8
1.2
1.2
4.3
1.2
1.2
44
7.4
7
17
6.9
2.8
10.6
38.6
2.5
11.4
61.4
2
33.4
0
42
0
21

Jun
2
4
18.8
0
6.3
0
1.2
2.2
10.9
6.1
7.3
39.6
20.6
4.9
8.9
1.2
0
18.6
2
9
0
16
12.8
5
0
4
3.5
0
15.5
18.5
24

Jul
0
0
0
0
4.6
0
12.2
0
20.4
0
34.7
0
21.3
0
10.3
0
2.3
0
34.1
0
8.3
0
18
26.8
0
3.9
37.5
2
0
53.5
75

Aug
26
0
3.8
0
4.6
0
2
39.2
29
6.9
4.1
25.7
5
2
4.5
4.9
0.5
55
52
0
10.9
75
0
0
0
7.4
17
7.5
44
10
0

4.4
8.5
2.7
16.8
1.1
0
0
9.7
42.9

29.2
0.3
7.2
9.2
0
0
0
19.8
3

0
0.7
12.3
50
12.4
3.4
15.3
51.4
1.6

10.2

5.4
0
2.7
8.6
28.8
0
18
39
0

-47-

Sep
38.1
0
0
23.6
6.4
24
2.5
8.3
0.7
1.5
2.7
13
4.9
9.6
0
26.8
0.4
0.4
0.8
11.2
0
1.1
14.9
24.2
25.9
2.3
1.8
7.7
0
0
7.2
0
6.2
0.9
72.3
46.4
8.8
4.7
8.1
0.4
3.8
1.5
22.8
8.2
2
7.9
3.4
51.5
89.1
27.4
4.7
51.5
0
4.3
2.6

Oct
13.7
0
13.3
37.8
13.6
17.2
22.8
3
0
1.2
36.5
33.5
41.9
4
20.3
9.7
71.5
32.1
69.1
26.7
12.6
0
0.8
65.1
40.9
6.2
63
0
45
58.5
25.5
49.7
65.5
69
12.3
0.7
6.7
3.5
106
21.2
21
14.7
11.5
14.5
13.1
20.2
22.8
38.4
23.3
0
38.1
13.7
40.8
43.1
75.4

Nov
38.9
24.1
44.7
47.1
9
30.3
13.3
55
21.5
36.7
93.3
6.5
74.3
4
36.7
18.8
20
25
31.7
1.4
11.7
33.7
23.5
22.1
28.2
8.6
14.5
16.8
32
42.7
32.5
38
74.2
42.7
71.7
53.3
107.8
37.6
33
16
83.2
9.7
19.2
121.7
42.1
41.5
33.4
139.1
65.5
24.9
56.8
59.3
46.2
21.4
11.4

Dec
27.1
7
21
33.1
61.5
53.7
49.6
28
21
15
34.5
31.5
1.4
30.7
33.1
63.7
0
87.8
8
2.8
38.1
0
113.5
11.3
66.7
85.2
4
52
59
0
41.5
12
147.7
4.5
17.6
113.6
22.8
10.1
84.6
2.5
47.6
26.5
48.5
96.3
39.6
32.4
116.2
5.5
77
45
12.6
23.6
29.8
123.6
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Figure 7
Average rainfall per month at Station 0098190 for the past 130 years between
1877 and 2007 (South African Weather Service, 2008).

Wind
The average prevailing wind direction in the Cradock area is predominantly north westerly and
south easterly winds (see Figure 8). From September to March south-easterly winds prevail
while north-westerly winds prevail from May to August (South African Weather Service, 2008).
For a more detailed discussion regarding the wind direction and speed on site consult the Air
Quality Impact Assessment (Appendix D).
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Figure 8
Wind rose showing the annual average wind direction (South African Weather
Service, 2008).
5.1.3

Soil

The landtypes, associated soils and geological formations on the site as classified by ENPAT
(2000) are presented in Table 5. Soil types are mostly determined by position on the
landscape. The soils in the northern section of the proposed site are predominantly derived
from alluvium and are fertile and deep. The rest of the site consists of sandy soils with a large
rocky component caused by underlying shales. The dominant soils are shallow Hutton and
Glenrosa soils derived from sedimentary rocks of the Tarkastad subgroup. These soils are
highly erodible as can be seen on sections of the proposed development site (Henning, 2008;
Van Staden, 2009).
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Table 5

Landtypes, soils and geology of the study area (Henning, 2008).

Landtype

Soils

Ia116

Miscellaneous

Geology
land

classes,

Alluvium

undifferentiated deep deposits
Fc516

Fc521

5.1.4

Glenrosa and/or Mispah forms (other

Mudstone, shale and sandstone of the

soils may occur), lime generally present

Beaufort Group, Karoo Sequence with

in the entire landscape

some dolerite

Glenrosa and/or Mispah forms (other

Mudstone, shale and sandstone of the

soils may occur), lime generally present

Beaufort Group, Karoo Sequence and

in the entire landscape

alluvium and some dolerite

Hydrology

The study area is situated in the primary catchment of the Great Fish River. The river is
situated approximately 400 metres to the north and east of the proposed site. The site is
situated within quarternary catchment Q30E. The Maraiskloof River is situated on the other
side of road R337, approximately 200 metres to the north-west of the proposed development
site. A non-perennial drainage line traverses through the centre of the site in a south-north
direction.
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Figure 9

Catchment Locality Map
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5.1.5

Surface Water

The proposed project is situated within close proximity of the Great Fish River, which is the
main surface water feature in the area. The present Greater Fish River Valley irrigation scheme
was developed with the installation of the Gariep dam/ Teebus transfer system, which allows
for the transfer of water from the Orange River to the upper reaches of the Great Fish River.
Water rights and allocations were allotted to farmers based on their available arable land at the
initiation of the schemes in the 1970’s (PGBI, 2008).
The Great Fish River is located approximately 430m northeast of the site and flows in a southeastern direction. The perennial Maraiskloofspruit is situated about 150m to the north of the site
and flows into the Great Fish River just a few hundred meters downstream.
A non-perennial stream flows from the south diagonally through the proposed site in a
Northerly direction before it enters into the Maraiskloofspruit about 200m downstream from the
site. This stream will have to be re-routed as part of the proposed development. An irrigation
canal passes through the centre of the site. See stormwater options discussed in Section 6.3.5
for more information.
A hydrocensus were was conducted during November/December of 2008 during which five
surface water features wereas sampled including an upstream, middle stream and downstream
sample of the Great Fish River, a sample of the upstream tributary stream feeding into the
Great Fish River (Marais Spruit) and one of the canals where it enters the site.
The water quality off all the surface water features is very similar, with moderately soft water,
very low (<30 mS/m) electrical conductivity values, negative LSI (Langelier Saturation Index)
values indicating the water is under saturated with regards to CaCO2, and close to neutral pH
measurements. The surface water samples have a bicarbonate nature with bicarbonate,
sulphate and chloride as the major anions and calcium, sodium and magnesium as the major
cations. Not one of the cations is dominant. Elevated iron concentrations in these samples may
cause possible clogging of irrigation, or other equipment. The ion balance for the surface water
samples is less than 5%, indicating good chemistry results.
Micro biological analysis was conducted on water samples from the canal, discharge water
from the sewage treatment plant and the Great Fish River. The results indicated pollution from
a faecal origin with noticeably higher concentrations detected directly downstream of the
sewage discharge point.
AGES (PTY) LTD

-52-

FINAL

Ethanol Plant Cradock - EIA Report

A sample was taken of the sewage works effluent water before it enters the Marais Spruit that
flows into the Great Fish River. The effluent water is slightly hard, has a neutral pH, with a
moderately low EC (Electrical Conductivity) and TDS (Total Dissolved Solids) concentration. A
langelier saturation index of -3.3 indicates that the water is under saturated with regards to
CaCO2 and thus no incrustation should occur.
The dominant anion in the sewage discharge water is bicarbonate and the dominant cation is
sodium giving the water a sodium bicarbonate nature. Other major anions present in this
sample are chloride and sulphate and phosphate to a lesser extent;, other major cations
present are calcium, potassium and magnesium. Concentrations for all heavy metals (micro
elements) analysed for in this sample are below the detection limits of the laboratory.
5.1.6

5.1.6.1

Groundwater

Groundwater characteristics

A hydrocensus was conducted by AGES during November/December of 2008 to establish a
database for groundwater characteristics surrounding the proposed site (Appendix E). A total of
18 water related features were visited which consisted out of 12 boreholes, 5 surface water
features and one pump within a one kilometre radius from the proposed site. Water levels could
be measured at six of the boreholes, of which two water levels were static, and four were
affected by pumping. In six of the boreholes the water levels was obstructed and could not be
measured. The deepest water level was recorded at 10.38 m below ground level and the
shallowest at 4.11 m below ground level. Seven of the twelve boreholes are used for domestic
purposes and one borehole is used for livestock watering.
All available data for this area and surroundings were requested from the National
Groundwater Database (NGDB). According to this data there are 1352 recorded boreholes with
water levels. The average water level for these boreholes is 17.52 m with the shallowest water
level at 0.01 m deep and the deepest water level 112 m deep. The majority of the water levels
in the boreholes, i.e. 71% ranges between 0 and 20 meters, of which 35% between 0 and 10
meter and 36% between 11 and 20 meters. Only 17% of water levels measured falls within the
21 – 30 m range, and the remaining 12% of water levels measured is deeper than 30 m.
The potability of the groundwater according to the NGDB data is only a guideline as to what
quality of water one may expect in the region. Of the 474 boreholes reporting on water quality
found in the NGDB data set, 363 of these boreholes were classified as water good for human
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consumption. Fifty one (51) boreholes were reported to have fresh water, 46 reported to be
brackish, and only a minority of the boreholes had water qualities classified as marginal and
unsuitable for human consumption.
The underlying aquifer can be classified by DWAF Minimum Requirements (1998) as a minor
aquifer, due to the low to moderately yielding nature of the boreholes in the catchment, and
their acceptable water quality. NGDB data indicates that 58% of boreholes in the catchment
have yields ranging between 1 ℓ/s and 4 ℓ/s, with 35% of the yields less than 1 ℓ/s and less
than 10 % of borehole has yields exceeding 4 ℓ/s.
During the November 2008 hydrocensus, twelve boreholes and six surface water features were
sampled and send to a SANAS accredited laboratory for analyses of macro and microchemical
constituents. The hydrocensus results and regional baseline groundwater quality is detailed in
the Water Specialist Assessment - Appendix E.
All boreholes sampled have a close to neutral pH, are under saturated with or in equilibrium
with regards to CaCO2 and should cause no encrustation in equipment. The electrical
conductivity values for all boreholes are below 150 mS/m indicating water of an acceptable
quality.
At variable concentrations bicarbonate is the dominant anion in all borehole samples with
sulphate and chloride as the other major anions. Sodium, calcium and magnesium are the
major cations in seven of the eight boreholes.
It is recommended that one upstream monitoring borehole should be developed to determine
upstream groundwater quality. Two downstream boreholes were sampled and sent to an
SANAS accredited laboratory for chemical analysis. The total hardness of these two borehole
samples are between 100 and 150; slightly hard with a neutral pH. The water has a calciumsodium-magnesium bicarbonate nature. The iron concentration for borehole BH1 and fluoride
concentration for BH2 is within the maximum allowable limit (class II). aAll other constituents
analysed for, in falls within the class I recommended operational limit according to the SANS
241:2006 standard.
5.1.6.2

Aquiver vulnerability

A conceptual aquiver vulnerability was qualitatively evaluated using the parameters as set out
in the DRASTIC method (Table 6) (Appendix E). The aquifer can be divided into zones with
differences in hydraulic properties and hence differences in vulnerability to contamination.
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The quaternary deposit is a minor, unconfined aquifer that will be vulnerable to pollution due to
a shallower depth to groundwater, higher recharge, porous aquifer media and higher hydraulic
conductivity.
The mudstone, shale and sandstone aquifer is a minor aquifer and has a medium vulnerability
due to a deeper depth to groundwater (± 17 m), lower recharge and a lower hydraulic
conductivity.
Table 6

Drastic Method (AGES, 2009)

QUATERNARY ALLUVIUM DEPOSIT

MUDSTONE, SHALE AND SANDSTONE

Depth to groundwater:

<8 m

Depth to groundwater:

± 17 m

Recharge:

5-10%

Recharge:

3%

Aquifer Media:

Quaternary deposits

Aquifer Media:

Fractured

Soil media:

Quaternary deposits

Soil media:

Sandy

Topography:

1:23

Topography:

1:23

Impact of Vadose Zone:

Sandy

Impact of Vadose Zone:

Sandy

Conductivity:

High

Conductivity:

Medium
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Table 7
Site Name
BH1

Hydrocensus results (AGES, 2009)
Water
Level
(meters)

Pump Type

7.79

Windpump

Obstructed

NA

Submersible

25.625500

Static

10.38

Not Equipped

-32.191222
-32.182722

25.625388
25.612916

Obstructed
Obstructed

NA
NA

Submersible
Not Equipped

-32.181250

25.610916

Obstructed

NA

Not Equipped

Date

Site
Status

Site Purpose

Water Application

Latitude

Longitude

26-Nov-08

In Use

Water Supply

Livestock Watering

-32.196416

25.607166

Water Level
Status
Affected by
pumping

Domestic/
Gardening

-32.192277

25.626555

-32.191472

BH2

26-Nov-08

In Use

Water Supply

BH3

26-Nov-08

Not in use

None

BH4
BH5

26-Nov-08
26-Nov-08

In Use
Not in use

Water Supply
None

None
Domestic/
Gardening
None

BH6

26-Nov-08

Not in use

None

None

BH7

27-Nov-08

Not in use

None

None

-32.177527

25.618972

Obstructed

NA

Not Equipped

BH8

27-Nov-08

In Use

Water Supply

Domestic

-32.190472

25.628027

NA

Windpump

BH9

27-Nov-08

In Use

Water Supply

Domestic

-32.191083

25.629944

Obstructed
Affected by
pumping

7.61

Windpump

6.41

Submersible

BH10

27-Nov-08

In Use

Water Supply

Domestic

-32.196916

25.639166

Affected by
pumping

BH11
BH 12
SW 1 Up
stream
SW 2 Middle
stream
SW 3 Down
stream

27-Nov-08
28-Nov-08

In Use
In Use

Water Supply
Water Supply

Domestic
Domestic

-32.193777
-32.199277

25.631916
25.644277

Pumping
Static

7.29
4.11

Submersible
Submersible

26-Nov-08

In Use

Water Supply

Irrigation

-32.170888

25.613916

Flowing

NA

NA

26-Nov-08

In Use

Water Supply

Irrigation

-32.186166

25.629138

Flowing

NA

NA

26-Nov-08

In Use

Irrigation

-32.198444

25.642833

Flowing

NA

NA

SW 4
Discharge

26-Nov-08

In Use

Water Supply
Sewage
discharge in
Fish River

None

-32.186500

25.622555

Flowing

NA

NA

SW 5 Canal

26-Nov-08

In Use

Water Supply

Irrigation

-32.190083

25.619527

Flowing

NA

NA

Pump 1

26-Nov-08

In Use

Water Supply

Irrigation

-32.189722

25.619444

Flowing

NA

Turbine
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5.1.7

5.1.7.1

Geology

Regional geology

The regional geology belongs to the Beaufort Group, and consists predominantly of mudstone
which alternates with lithofeldspathic sandstone. The latter mentioned occurs at the bottom of
the upward-fining sequences and displays features typical of terrestrial, mainly fluviatile,
deposition. The Adelaide Subgroup mostly underlies the area, but part of the Tarkastad
Subgroup occurs to the northeast. The Tarkastad Subgroup is characterised by increase of
sandstone and reddish-coloured mudstone compared with the underlying Adelaide Subgroup
(Hill, 1993).
The dolerite intrusions of Jurassic era occur as sills, sheets, dykes and intrusions. The
southern part of the map appears to be without faults as this is a result of the Cape folding.
The positive weathering of the dolerites forms ridges in the low –lying areas and cappings on
mountains and hills. The dolerites associated with the Katberg Formation are those
transgressive intrusions with annular outcrop patterns and inward dips. The average diameter
of these bodies is about 20 km. The dolerite intrusions caused metamorphism of the Karoo
strata. Mudstones altered to hornfels, and the sandstones developed a quartzitic appearance.
Terraces with calcretised gravels or calcrete occur mainly in the upper reaches of the Sundays
River drainage system and along the Great Fish River and some of its tributaries. These
deposits appear at different elevations and clearly represent different ages (Hill, 1993).
The flood plains of larger river systems in the area are covered by alluvial soils which become
deep at river confluences. These flood plains with their associated geology are important for
agricultural activities. These alluvium rich river channels consist mainly of loose sand and
gravel (Hill, 1993).
5.1.7.2

Local geology

According to the published geological MAP 3224 Graaf-Reinet (1993), the proposed site is
mostly underlain by quaternary alluvium deposits to the north of the site and a combination of
greenish grey and sometimes red mudstone, shale and sandstone of the Beaufort Group and
the Adelaide Subgroup and Balfour formation. According to Parsons, (1995), the area consists
of mudstone/sandstone intruded by dolerite dykes and sheets. A Jurassic Jura age dolerite
dyke runs through the most southern part of the site. There is little to no evidence of any
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geological structures like faults, anticlines, synclines or lineament present on the proposed site
and the strata dips approximately 5 degrees north north - east. Also refer to the Water
Specialist Assessment Report attached as Appendix E to this report.
5.1.7.3

Hydrogeology

The Cradock area consists of mudstone, shale and sandstone from the Adelaide Subgroup that
is intruded by dolerite dykes and sheets. The rock type is compact arenaceous and
argillaceous stratigraphy of fractured compact sedimentary rock. Large areas are underlain by
quaternary alluvium. The regional average aquifer depth varies between 20 m and 30m. The
storage type is described as water bearing fractures principally restricted to a shallow zone
below groundwater level.
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Figure 10

Regional Geology
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5.1.8

5.1.8.1

Ecological Assessment

Fauna & Flora

The proposed development site falls within the Southern Karoo Riviere Vegetation type (Inland
Azonal Vegetation Biome) as described by Mucina & Rutherford (2006). The Southern Karoo
Riviere Vegetation type occurs on narrow riverine flats supporting a complex of Acacia karroo
and Tamarix usneoides thickets, and fringed by tall Salsola-dominated shrubland, especially on
heavier soils on very broad alluvia. This vegetation type has a Least Threatened conservation
status with only 1.5% statutorily conserved and more than 12% already transformed, mainly by
cultivation and the building of dams (Henning, 2008).
An Ecological Study was done by Dr. BJ Henning and the screening report is attached as
Appendix F. An ecological screening of the sites was conducted by physical investigation of the
vegetation and state of vegetation of the sites. Ecological features of importance such as
rockiness, drainage channels and indigenous vegetation was evaluated. The survey was
conducted during the end of April 2008 and the vegetation was in a good condition (Henning,
2008).
The vegetation on site varies from totally modified cultivated fields and old cultivated fields, to
vegetation associated with drainage channels and lowlands (sweet thorn dominated), to
disturbed, overgrazed shrubland areas more to the west. In areas where cultivation does not
take place various exotic weeds and trees dominate the site. Dominant indigenous species
include Aristida spp, Eragrostis lehmanniana and Acacia karroo.
All three alternative sites were investigated in the Ecological Report (for a description of the
vegetation on the alternative sites see Appendix F). The vegetation on the preferred site is the
most diverse of the three sites, though the less sensitive. Various exotic weeds and exotic trees
occur throughout the site and along the canal, indicating the high levels of disturbance and
degradation of the site. The ecological impact to the site would be Moderate to Low (Henning,
2008).
The report by Henning (2008) recommended that the site is suitable for the development of the
ethanol plant as a result of its location and the degraded nature of the vegetation. A buffer of at
least 30 metres is recommended from the foot of the rocky outcrops on site. A 30 meter buffer
should be kept from the 900m elevation contour of the outcrop to the south-east of the site. A
further 30 meter buffer is necessary from the 920 m contour of the koppie to the south-west of
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the site.
The report by Henning (2008) indicated that the drainage line and irrigation canal on site could
potentially be ecologically sensitive. Refer to Section 5.1.8.2 for the Ecoclassification
Assessment done on the drainage line and irrigation canal.
5.1.8.2

Wetlands and drainage lines

A riparian zone and drainage line functional assessment (ecoclassification assessment) was
undertaken by Scientific Aquatic Services (Appendix F2). EcoClassification refers to the
determination and categorisation of the Present Ecological State (PES, health or integrity) of
various biophysical attributes of rivers or streams relative the natural or close to the natural
reference condition.
No wetland indicators in the form of gleyed soils, permanently saturated soils or indicative
wetland vegetation were encountered in the drainage line running from the southern portion of
the property. Due to this reason the drainage line was not classified as a wetland, but still
performs a valuable function in terms of stormwater management and drainage. Riparian zone
conditions were encountered surrounding the irrigation canal and some indicative vegetation
was encountered due to permanent availability of water.
The plant species found within and surrounding the drainage line provides evidence that the
wetland zones are weakly developed as a result of the sandy, quick-draining nature of the
substrate. No clear temporary or seasonal zone is present; with the terrestrial zone dominating
up to where it meets with the permanent zone (Maraiskloof River outside of the proposed
development site). Low levels of species diversity were observed, possibly due to the disturbed
nature of the riparian areas. The drainage line therefore lacked the characteristics of a true
wetland as no wetland indicators were present.
The EC (Ecoclass) of the riparian zone can be classified as being moderately to largely
modified (Class C or D). Some transformation has occurred, but the ecological processes
remain largely intact, and the riparian zone provides valuable habitat in an area dominated by
relatively homogenous terrain and habitat units.
The drainage line can be considered to have had no cultural importance in the past or in the
present. It is also not expected to hold any value for education, research, tourism, recreation or
food production.
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The system has had a limited role in maintaining the ecology of the area. Its main functions
pertained to stormwater control. The system has suffered significant harm due to anthropogenic
impacts and erosion. In its present state the system is not fulfilling its role in maintaining the
ecology of the area sufficiently. Currently the drainage feature cannot sustain itself and the
services it provides will most likely become lost over time unless intervention is made to
mitigate the impacts from erosion, bush encroachment and anthropogenic activity. No
significant loss of wetland resources and functions is expected to take place due to the
proposed diversion of this feature.
The volume of water reaching the natural drainage line has been altered due to the
construction of a dam and a large earth wall for the purposes of a shooting range. The natural
course of the drainage line has also been diverted due to the construction of a stone wall. This
has caused the runoff to flow in a north westerly direction. A crossing has been developed
where the drainage feature crosses the irrigation canal. From hereon it continues to flow in a
northerly direction.
Severe bush encroachment by Acacia sp. is present. Erosion, overgrazing as well as present
and historical earthworks has also impacted the drainage line. This affects the species
composition especially in the lower vegetative layers where the Acacia sp. out-competes
shrubs, forbs and graminoids for nutrients and sunlight, resulting in lower levels of diversity and
cover.
According to the study by SAS (Appendix F2) the proposed diversion of the drainage line and
canal can be considered favourably. For mitigation measures and recommendations refer to
Appendix F2, as well as Section 7.5.4 of this report. The drainage line and irrigation canal are
illustrated in Figure 11.
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Figure 11

Drainage line and irrigation canal (SAS, 2009)
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Figure 12:

Photographs taken on site
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Figure 13

The Marlow Irrigation canal

Figure 14

The drainage line traversing the site
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Figure 15

The Marais Spruit to the north of the proposed development site

Figure 16

The substation to the west of the proposed site
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Figure 17
5.1.9

A view of the site from the north along the R337

Air Quality

The residents of Cradock place a high value on the town’s air quality. The clean air is perceived by
many to be one of the town’s greatest assets. There is a drive amongst the residents to promote
the town as a “clean air” destination that provides a healthy environment to its citizens. Current
negative impacts to the ambient air quality of the area include the burning of the refuse dump to
the north of the proposed development area, the sewage works directly to the north of the
proposed development site, as well as the burning of coal stoves in the suburbs of Lingelihle and
Michausdal.
An Air Quality Impact Assessment was performed by Environmental and Health Risk Consulting
(EHRCON) (Appendix D). Emissions from the plant were simulated through an application of the
ISC-AERMOD View Model. Consult the Air Quality Impact Assessment Report (Appendix D for
more information regarding the methodology used. Ambient pollutant concentrations were
simulated to determine highest hourly, daily and annual averaging levels to facilitate comparisons
with air quality guidelines and dose-response thresholds. The potential for human health impacts
were also investigated by making use of these simulations (Neveling, 2009).
Ambient air quality guidelines and standards are put in place by various countries, including South
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Africa, for the regulation of air concentrations of various criteria pollutants. Criteria pollutants are
those pollutants which are generally thought to have a potentially negative impact on human
health and well-being. These include, for example, sulphur dioxide, nitrogen oxides, particulate
matter and lead. Such ambient guidelines and standards define satisfactory air quality to ensure
human health and welfare, thus providing objectives for air quality management (Neveling, 2009).
Results from the study by EHRCON show that criteria pollutants account for less than 5% of
atmospheric emissions from the process. Carbon dioxide is the major pollutant emitted and PM10,
the criteria pollutant of consequence. More than 70% of emissions are expected from controllable
sources; in particular the steam generation process (Neveling, 2009).
Dust deposition is expected to be a visible nuisance during the construction and rehabilitation
periods. The impact is expected to be limited to the areas downwind of the plant. The impact is
predicted to be limited to an area 900m in a north westerly and 400m in a south easterly direction.
Dust generated during the construction period is expected to be a temporal nuisance only and will
not significantly impact the health of the surrounding communities. Dust pollution is especially
expected to be a nuisance at the farmhouse residences situated between the plant site and the
Lingelihle community. The management and monitoring of fugitive emissions, both during
construction and operation, will be of critical importance (Neveling, 2009).
Ground level concentrations of PM10 in excess of the 24-hour national standard of 75µg/m3 are
possible over an isolated area directly beyond the north western boundary during plant start-up.
However this is only expected during plant start-up associated with poor ambient dispersion
potential, i.e. typically early winter mornings. Anticipated sources of fugitive PM10 emissions are
process cooling and material handling (Neveling, 2009).
Daily maximum and annual average PM10 concentrations are not expected to exceed the
respective standards at the nearest formal residential areas. The daily lower assessment
threshold, set at 50% of the standard, could be exceeded at sensitive receivers immediately
bordering the process plant (Neveling, 2009). Ground level SO2 concentrations are expected to be
below 50% of the relevant standard for all the reference periods. Hourly NO2 concentrations could
exceed the national standard during poor boiler plant performance. The excessive ground level
concentrations are expected immediately beyond the south eastern process boundary (top of the
koppie to the south-east), an area currently uninhabited. Ground level carbon monoxide
concentrations will not pose a health risk to the surrounding communities (Neveling, 2009).
As far as potential odour impacts are concerned, the predicted annual VOC (Volatile Organic
Compounds) concentrations (ethanol) are below the adopted guideline at the nearest sensitive
receivers and are not expected to pose a health risk to the surrounding communities. A subjective
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estimation indicates that 50% of the population may detect the presence of an “uncommon smell”,
in this case a unique olfactory sensation which could be related to the process under investigation,
in large parts of Cradock. Such VOC ambient concentrations are expected only during extreme
pollution spells (therefore extraordinary conditions) associated with poor dispersion conditions
(e.g. cold winter mornings). VOCs will mostly be emitted uncontrollably during storage, ethanol
transfer and waste water treatment. Mitigation measures to curb the release of VOC’s are
highlighted in Section 7.5.5 of this report as well as the EMP (Appendix M).
Preliminary plant design provided for an insufficient stack height of 28m. The findings and
discussions of this study are based on an optimal process stack height of 40m.
Fugitive emissions can be effectively mitigated through application of sound industrial control and
environmental management principles. A reduction in emissions of up to 80% can be achieved.
Compliance monitoring of ambient PM10 and VOC concentrations during the first year of operation
will assist effective air quality management, public discernment and open communication to all
stakeholders (see Section 7.5.5 and EMP for recommendations).
5.2
5.2.1
5.2.1.1

SOCIO-ECONOMIC ENVIRONMENT
Social Environment
Eastern Cape demography settlement and infrastructure

The Chris Hani district is located in the central part of the Eastern Cape between the coastline and
the Drakensberg Mountains and has a population of 810 000. The percentage of females in the
Eastern Cape Province is higher than males; with females making up 54% of the population and
males 46%. This situation is said to be a result of the migrant labour economy of the rural areas,
where those people who are economically active mostly leave the rural areas to urban centres
(PGBI, 2008).
The Eastern Cape is one of the least economically developed areas of South Africa. The
Government has targeted this area as one in great need of social and economical development
and upliftment as a consequence of jobs being scarce and unemployment widespread. The
majority of communities in the GFRV are characterised by low educational attainment and high
unemployment rates. The household income is generally very low. The Eastern Cape Province
only contributes 7% to the national GDP, even though 15% of the country’s population lives in the
Eastern Cape (PGBI, 2008).
The Agriculture, Forestry and Fishing industry employs approximately 12 % of the people living in
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the province. Manufacturing employs 20%, while the Government Sector is the largest employer in
the district. Thirty-two percent of the employed in Eastern Cape work for government (PGBI,
2008).
There is a 43 % unemployment rate within the economically active group in the Chris Hani district
municipality. About 60% of the employed individuals in the province earn R3 200 or less per month
(Stats SA, 2003). At the previous census 17% of the people in Cradock indicated that they had no
income (PGBI, 2008).
5.2.1.2

Project area demography settlement and infrastructure

The population of the greater Cradock area totals 30 185. This represents Wards 4, 5, 6, 7, 8 and
9 of the Inxuba Yethemba Local Municipality. These wards have the following racial distribution
according to STATS SA (2001):
Black African
Coloured
Asians
White

–
–
–

61.7 %
27 %
0.07 %
11.35 %

The project area has a very large proportion of people in the employable age category. An
estimated 62.6 % of the population falls in the youth and middle aged category. This age group
represents the available workforce of society. It further emphasizes the importance and need for
economic development in the area as this is also the age category that will still have children. This
will result in an increase the population and in turn the need for employment and income (Steyn &
Schnell, 2009).
The average gender distribution in the study area is 51.2 % female and 47.8 % male. The average
gender distribution in the Eastern Cape is 53.4 % female and 46.6 % male (Steyn & Schnell,
2009).
Approximately 43.2% of people within the project area are unemployed. Economic development
interventions are therefore necessary in order for more employment opportunities to be created.
Roughly 71.1 % of the households in Inxuba Yethemba Municipality have an income less than
R1600 per month. A further 16.9 % of the population has no formal income. These statistics
emphasizes the intense poverty experienced in the area and consequently explains why economic
development is so desperately needed. According to the Inxuba Yethemba Integrated
Development Plan (IDP) 70.5 % of the households in Cradock live below the Minimum Living
Levels (Steyn & Schnell, 2009).
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Agriculture and community related services are the biggest employers in the area. Although
agriculture is not the biggest contributor to the Gross Geographical Product (GGP); it is still the
industry employing the largest percentage of the population. The agricultural sector also supports
a sizeable portion of these people in terms of housing and other social services. Considering the
fact that the proposed project will impact mainly on the agricultural industry it is in line with the
already large number of people that are dependent upon work within this sector. Therefore the
strengthening of the agricultural sector could only be beneficial for those making a living from it
(Steyn & Schnell, 2009).
The project area has a lower educational attainment in the higher educational levels than the
provincial average and emphasizes the fact that development is needed urgently in these areas.
Highly skilled or educated people are in short supply in the study area. Most of the staff for the
ethanol plant itself would thus need to be recruited from outside the project area as the level of
skill of workers at the proposed plant would be higher due to the complexity and technical nature
of the plant (Steyn & Schnell, 2009).
Approximately 167 jobs will be created at the plant itself. The majority of jobs will be created in the
agricultural sector as part of the larger ethanol project, which should benefit the more unskilled
people in the project area. The agricultural sector is expected to create an additional 1500 jobs
due to the large labour requirement for manual beet harvesting. Other crops currently being grown
such as Lucerne and maize have a high proportion of mechanical harvesting. Dairy farms in the
area will not be replaced by beet farms as these farms will be key beneficiaries of the project due
to the high grade animal feed that will be produced by the plant. Many farms in the project area
have a limited proportion of irrigable/arable land. As only arable land will be used for beet
production; the remaining land will remain in its current employment (such as live stock farming);
which should not impact on existing employment. It is estimated that a further 1000 indirect jobs
will be created, giving a total of 2565 jobs created (PGBI, 2008).
5.2.1.3

Social and Tourism Impact

Ukwazi Development Facilitators was appointed by AGES to facilitate the Social Impact
Assessment for the proposed project (See Social Impact Assessment Report attached as
Appendix K). Aspects of the social environment investigated include:
•

Social change processes,

•

Health and social wellbeing,

•

Quality of the living environment,
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•

Economic and material well-being,

•

Tourism impacts,

•

Cultural impacts,

•

Family and community impacts,

•

Institutional, legal, political and equity impacts, and

•

Gender impacts.

A project of this magnitude is expected to have both positive and negative impacts on the socioeconomic character of the surrounding area (Steyn & Schnell, 2009). The abovementioned
aspects will be discussed in the next few paragraphs.
Migration
The proposed project is expected to increase the incidence of migration, in and out, but it will not
necessarily be the sole cause of it. It is expected that the unemployed will be attracted to Cradock
and the greater project area as it will be perceived to be an area with a high potential of new
employment opportunities. The construction phase of the project will create a demand for low
skilled labour and will attract poor and unemployed people in the region and beyond (Steyn &
Schnell, 2009).
South Africa’s urban population is expected to increase from 57 % in 2001 to an estimated 73 %
by 2010. Urbanization can be reversed by creating a strong economy in rural areas. This is one of
the benefits expected from this proposed project. The project should create needed economic
opportunities in the project area and thereby play a role in reducing the number of people that
would leave the area (Steyn & Schnell, 2009).
Community composition changes
A development such as the proposed Ethanol Plant requires a great number of skilled workers that
is not necessarily found locally, leading to recruitment in other regions. An estimated 140 of the
169 jobs expected to be created at the plant itself will be for skilled people. If the assumption is
made that 100 of these positions will be filled by recruiting people from outside Cradock it could
potentially impact on the composition of the local community. One hundred new families could
potentially amount to 350-400 people making Cradock their new home. Most of this skilled
workforce will take up residence in the middle and high income suburbs (areas). These suburbs do
not currently have large populations, and the 100 new families will represent a significant influx of
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new people. This will initiate a social change process, which should not necessarily be considered
to be negative. Many residents interviewed as part of the social consultative process were of the
opinion that the “character” of the town will change due to this influx of outsiders. However the
opinion was also voiced that this might be needed in order to save the town from economic
collapse (Steyn & Schnell, 2009).
Impacts on health and social well-being
The Lingelihle community is geographically the closest to the proposed site resulting in this
community being the most vulnerable in terms of health issues and susceptibility to harmful
substances. This community consists mainly of Xhosa speaking people that fall in the low income
category. Due to the low income levels experienced by this community they are in no position to
afford extra expenditure on healthcare. The proposed project is not expected to pose a health risk
to the surrounding communities. This statement is confirmed in the air quality report by EHRCON
(Appendix D) (Steyn & Schnell, 2009).
HIV/AIDS
The prevalence of people infected with HIV/AIDS is estimated to be higher within the Inxuba
Yethemba Local Municipality (IYM) than the Provincial and National average. According to the IDP
(Integrated Development Plan) of IYM there is a strategy in place for the treatment and prevention
of the disease. Money has also been made available by the municipality for this cause (Steyn &
Schnell, 2009).
An increase in the number of long distance trucks has the potential to increase the number of
people contracting HIV/AIDS in the area. However the majority of the trucks involved with the
proposed project will be local transporters delivering beetstock and grain as well as those carrying
DDGS, beet pulp and ash away from the plant. These trucks will be operated by local drivers who
have families in the area and this should reduce their involvement with sex workers. It can
therefore not be empirically stated that the trucking component of the project will advance the
spread of HIV/AIDS. The temporary workers on the construction site will probably make use of the
services of sex workers in town and this will increase their risk of contracting HIV. It is highly likely
that both the construction and operations phases of the proposed ethanol plant will lead to an
increase in the prevalence of HIV/AIDS if mitigation measures are not followed or taken seriously.
Refer to Section 7.6.6 and Appendix K for mitigation measures (Steyn & Schnell, 2009).
Sense of place
It is not possible to state whether the town’s character will be influenced in a positive or negative
way as different people experience change in different ways. During the interview conducted by
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the Social Specialist some people stated that they feared a change of the town’s character while
other’s said they hoped it led to the change of the town’s character (Steyn & Schnell, 2009).
Visual impacts of the proposed development could alter the sense of place as the town has not
been exposed to big industrial plants and its subsequent light pollution. The township of Lingelihle
will be most impacted from a visual perspective (Steyn & Schnell, 2009). Refer to Section 7.6.2
and Section 7.6.6 for more information regarding the significance of the visual impact identified.
From a noise perspective the current status of the area is quiet, and apart from the trucks that
travel through town at night there are no major noise producers in the Cradock town area. This
situation will be impacted by the increase of trucks and trains to and from the site as well as from
the operations on the site (Steyn & Schnell, 2009). The noise impact is discussed in Section 7.6.3
and Section 7.6.6.
Recreational activities
Recreational activities along the roads leading to and from the site will most probably be impacted
as theses roads will be perceived to be unsafe due the increased numbers of trucks driving on
these routes. It is highly likely that recreational activities along these roads will either cease or
different, quieter routes will be used. It is not expected that the construction and operation of the
proposed ethanol plant will have any direct impacts on the hosting of sporting events (Steyn &
Schnell, 2009). The recreational impact is discussed in Section 7.6.3 and Section 7.6.6.
Crime and violence
The project itself will not directly impact on crime levels, but the other changes brought about by
the project could lead to changes in the occurrence of crime. It can be expected that the levels of
crime in Cradock will increase as a result of people moving to Cradock in search of work and then
not being able to find employment. This could lead them to turn to crime as a means of survival.
The impacts will be short term and most chronic during the construction phase (Steyn & Schnell,
2009).
Impact of trucks on living environment
Impacts due to increased truck traffic will mainly be limited in its extent to those areas along the
R32 and R380 to Hofmeyer and the routes leading to the project site. The intensity of the impact is
medium as the community will be able to adapt to the changing circumstances (Steyn & Schnell,
2009). The impact is discussed in Section 7.6.3 and Section 7.6.6.
Employment
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The unemployment rate in the Inxuba Yethemba Municipality is high. An estimated 43.2 % of
people living in the municipality are unemployed. There is a high expectation that employment will
be created in Cradock (Steyn & Schnell, 2009).
An estimated 1500 new jobs will be created in the agricultural sector due to the change-over of
crops from current low labour intensity agriculture to high labour intensity sugar beet cultivation. A
further 167 jobs will be created in the factory itself; 29 of which will be for lower skilled workers.
During construction of the ethanol plant as well as the upgrading of roads and other infrastructure
another 1000 jobs will potentially be created on a short term basis. The construction period is
envisaged to take approximately 2 years. The number of jobs during this time will thus be
significant. There are few big employment creators in the area and any such interventions will be
positively viewed by the unemployed (Steyn & Schnell, 2009).
The number of indirect job opportunities created in the region could be equal to, or even more than
what could be directly attributed to the project itself. If these figures are realized it can be assumed
that the impact on employment will be positive in the long term. The extensive use of transport
services will also translate into employment opportunities of a significant scale. The construction
phase of the project will create a large demand for labour and post construction the demand will
decrease although a significant amount of new opportunities will be created in terms of transport
and peripheral industries. The whole of the project area, including the farming districts where the
sugar beet will be grown will benefit from the employment creation (Steyn & Schnell, 2009).
Impacts on economic conditions and material well-being
The average household income in the project area is low; with a large portion of the community
living without any formal income. As many as 70 % of the population lives below the Minimum
Living Levels (Steyn & Schnell, 2009).
Most of the unemployed in the project area live in town and even those who are on farms are
tenants that do not have access to land to plant crops. This increases the direct impacts of poverty
and minimizes the ability of the poor to grow food for survival; thereby affecting their food security.
The current economic drivers such as tourism are not directly benefitting the poor communities to
a significant extent and there is therefore no other industry that is currently uplifting the economic
conditions of the area. The increase in employment opportunities will lead to an improvement in
the economic and material well-being of the affected population (Steyn & Schnell, 2009).
The project implementers envisage that the Core Estate’s ownership will be transferred to the staff
once adequate skills transfer has been achieved, and necessary financing needs have been
settled. In this way opportunities will be created for emerging farmers. This should have a positive
economic effect on the beneficiaries. These emerging farmers will however need technical and
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managerial guidance and mentorship in order to make a success of the operations and to ensure
that the land does not become unproductive. Another aspect to consider include whether farmers
will be able to pay the large number of new employees the minimum wages required (Steyn &
Schnell, 2009).
Further industries that will be positively impacted by the proposed development include the retail
and transport industries (Steyn & Schnell, 2009).
Property values
Property values are expected to increase as a result of the proposed project as the demand for
housing will grow rapidly once construction starts. The increase in property values is expected to
benefit the higher income population groups but will place a burden on the medium and lower
income groups that cannot afford housing. Rental rates are expected to increase as a result of this
(Steyn & Schnell, 2009).
Food prices and availability
Food supply in Cradock is not sourced locally but from regions further south outside the proposed
project area. The farmers within the proposed feedstock production zone are currently growing
mainly lucerne and dairy farming is practised. The dairy farming that is occurring in the area will
not be limited due to the fact that the proposed ethanol plant will be generating material that will be
converted into a high quality animal feed that will suitable for consumption by dairy cows.
Impacts upon local food prices and availability are not expected to be significant. The conversion
of potential food production land into crop production for bio-ethanol could impact on a national
level. The intensity of the impact is however low as it will not impact normal social functions (Steyn
& Schnell, 2009). Government guidelines will be adhered to that determine that food security will
not be jeopardized should a 2% penetration level of biofuels in the national liquid fuel supply not
be exceeded. This will be part of a 5 year pilot period after which the impact on food security will
be assessed (Industrial Biofuels Strategy, 2007). Due to the fact that this project will only account
for approximately 1% of the national liquid fuel supply, food security should not be jeopardized.
Tourism impacts
Tourism in Cradock is not dependent on a single factor (such as one major attraction) and this will
give it more resilience in terms of possible impacts from the proposed project. Tourism is not a
major employment creator, although is does make a significant contribution to the GDP of the
region. Establishments employ small numbers of workers except for the Victoria Manor which has
a significant staff compliment. The tourism establishments are currently owned by a small number
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of people and the benefits of tourism is not reaching the poor and needy as yet.
Business tourism is expected to increase due to the proposed development; possibly at the
expense of health related tourism. It is foreseen that many of the specialists required for the
Ethanol Plant would not be able to get permanent housing on arrival and might be dependent
upon guest houses and other accommodation establishments for extended periods of time. This
means that the current composition of tourists visiting the establishments will change to become
more business than leisure or cultural oriented. The proposed project will not impact on the tourists
visiting the town for leisure, cultural or heritage visits as these attractions are well marketed and
have been popular for a long time. It is most likely that those visiting for business purposes will
also enjoy the cultural attractions that are available in their free time. The profile of the business
visitor will be that of people staying for extended periods of time and not just overnight or pass
through. This would increase the potential of these visitors spending money in town on tourism
related goods and services.
The proposed ethanol plant is not in direct line of sight of the town centre where most of the
attractions are located and many tourists should not even notice the presence of the plant unless
the air quality is drastically impacted by smoke or gasses from the plant. This impact is not
anticipated – refer to Air Quality Impact Assessment (Appendix D). In the event that the Fish River
is polluted it could have negative impacts on tourism. This impact is also not anticipated – refer to
the Water Specialist Assessment (Appendix E).
Trucks travelling through town poses the highest risk to tourism as it disturbs the peace and
tranquillity for which Cradock is known. A number of high profile established guest houses are on
major routes in and around Cradock and according to them the current increase in truck traffic is
already disturbing the visitors. Traffic to and from the plant will therefore be directed past the town
of Cradock along the routes described in Section 5.2.3.
Cultural heritage
The proposed project is not expected to have any significant direct impact on cultural heritage
resources within the study area. It could serve to create a greater awareness of the historic and
cultural value of the area as Cradock receives more publicity through the media. This in turn could
cause more people to visit the region.
Family and community impacts
Temporary workers employed at the construction site are expected to engage in activities that
could be destructive for to their family life. Temporary workers will probably originate from other
areas and are often without their families, especially those living in the construction site camps.
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This separation from the normal family unit could lead to behaviour that would not be acceptable at
home, but is now practised. Behaviour such as alcohol and drug abuse or the soliciting of sex
workers become normal activities for many of these people. This can also cause conflict in
communities as temporary workers from the construction camps could be seen as strangers and
intruders.
Competition for employment and housing
The onset of the construction phase will create an immediate demand for labour and this will
automatically lead to employment seekers coming to Cradock to find work. At this point in time the
competition for employment and housing will be most intense and could lead to community
disruptions and conflict.
Government capacity
The proposed project will increase the demand for housing and services. The fire brigade and
medical services are not currently capacitated to handle such a large increase in the population
and will have to be upgraded. A greater demand will definitely be placed upon government
institutions to provide services. This impact will be on all the departments as an influx of people will
lead to an increase in houses, water, electricity, education, healthcare, social services, public
transport and all other amenities related to normal community functioning.
Constitutional impacts
As far as can be determined there are no current infringements on people’s constitutional rights
within the project area. The proposed project is in line with government’s planning context and
intention to reduce poverty. The proposed project will not infringe on people’s constitutional rights
as long as the implementers adhere to the management plans and mitigation measures as
proposed in the various scientific reports.
Gender impacts
A pro-active approach need to be followed in terms of the recruitment of labour to ensure that
women receive an equitable share of the jobs available. If this can be implemented and sustained
it will contribute greatly to the improvement of the welfare of the communities. It is improbable that
the proposed project will impact negatively on gender relations within the project area.
5.2.2

Heritage Resources

A heritage impact assessment was undertaken by Dr Johan Binneman and Ms Celeste Booth from
the Department of Archaeology at the Albany Museum in Grahamstown (Appendix I). The survey
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was conducted to establish whether the site housed any features with heritage value; and, if
present, establish the range and importance of these features.
The area proposed for development consists mainly of cultivated lucerne fields and already
disturbed areas around the farm houses. These houses were found to not have any significant
heritage value. A few Middle Stone Age (older that 30 000 years) and some Later Stone Age
(younger than 30 000 years) stone tools were located in previously ploughed fields and in the area
surrounding the shooting range. These stone tools were observed to be in secondary context. It
was not necessary to collect the stone tools as the Albany Museum already houses similar
artefacts from the region. The heritage study concluded that the proposed development site is of
low archaeological sensitivity, and that the development may proceed as planned (Binneman &
Booth, 2008).
5.2.3

5.2.3.1

Road infrastructure

Background

A Traffic Impact Assessment was facilitated by Corli Havenga Transportation Engineers to
ascertain the impact that the proposed development will have on roads and traffic flow within
Cradock and surrounds (Appendix G). The proposed plant is located on the south-western corner
of the R337 and R390. Access to the plant will be off the R337, approximately 390m from the
intersection of the R337 and R390. The R337 is a gravel road and it crosses the railway line near
the intersection with the R390 (Havenga, 2008).
5.2.3.2

Traffic counts and alternative routes

A traffic count was conducted at the main intersections that will be affected by the plant on 6 and 7
October 2008 to obtain the existing traffic demand. Turning movements were counted from 07:00
to 18:00. A 4% background traffic growth was applied for the study (Havenga, 2008).
The peak traffic hours were as follows:
•

a.m. peak hour: 07:00 – 08:00

•

p.m. peak hour: 16:00 – 17:00

A large number of heavy vehicles are already passing through Cradock on a daily basis. Traffic
counts indicated that 16% to 18% of traffic passing through town are heavy vehicles. A further
drastic increase in heavy vehicles through town is therefore not ideal, especially if they do not do
business in the town.

AGES (PTY) LTD

-79-

FINAL

Ethanol Plant Cradock - EIA Report

The location of the proposed plant enables trucks originating from the production areas to deliver
stock via alternative routes; thereby avoiding the Central Business District (CBD) of Cradock. The
trips generated by trucks associated with the plant are not considered passing trade as is the case
with the current truck traffic on the N10 through Cradock, and should be kept out of town as far as
possible.
Four possible alternative routes from the production areas to the plant (avoiding the CBD of
Cradock) are discussed below:
•

•

Area north-east of Cradock:
o

Route 1: R390, Albert Street, Church Street, R390 (through the showground and
station area) and R337.

o

Route 2: R390 avoid going through town by crossing the Great Fish River north of
Cradock and coming in via Marlow onto R390 and R337.

Area south and south-east of Cradock:
o

Route 3: R390 and R337

o

Route 4: N10 turn on existing gravel road south of Cradock onto R390 and R337.

Alternative Routes 2 and 4 are recommended to be pursued to divert the plant truck traffic around
the Cradock CBD.
A total of 167 workers as expected employment were used to determine the expected trip
generation of the plant using normal vehicles (Havenga, 2008). Based on these figures and the
alternative routes discussed above; various road and intersection upgrades are recommended as
discussed in Traffic Report and included in Section G and the EMP (Appendix M).
5.2.3.3

Truck deliveries and collections

The total trips made by trucks are expected at a total of 113 trucks per day. An annual of 72 trips
were added, therefore an extra 1 trip to the daily number resulting in a total of 114 trucks to arrive
and leave the plant per day. A worst case scenario of 20% was assumed for these trucks arriving
and leaving the plant in the peak traffic hours. This resulted in a peak hour trip generation of 23
trucks arriving and 23 trucks leaving the plant within the peak traffic hours.
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5.2.3.4

Haulage of ethanol and coal

Ethanol and coal will be transported by rail via a rail siding provided on site.
5.2.3.5

Worker transport

The total management and staff requirement for the plant is 167 people. The plant will operate
24 hours a day, requiring personnel to work 3 X 8 hour shifts. The maximum number of
workers arriving at the plant and leaving the plant at a time is therefore estimated at 60.
The following modal split is assumed:
•

60% taxi 3 trips

•

40% car 22 trips

•

Total: 25 trips

At shift change we expect a 100:100 directional split (in:out) for both incoming and outgoing staff
(all the vehicles will enter and leave in the peak hour for both incoming and outgoing personnel).
5.2.3.6

Capacity

The following recommendations were proposed to ensure that the traffic capacity and flow in
view of the proposed plant can be supported:
1. The Alternative Route 2 and Route 4 should be pursued to divert the plant truck traffic
around the Cradock CBD.
2. The intersection of Marlow Road and the R390, as part of Route 2 can be upgraded as
follows:
o

Passing lane to separate right-turn and through traffic flow; and

o

Bell mouth of the intersection on the gravel road, on both the R390 and the extension
of Church Street side.

3. The upgrading of the following intersection could be implemented to reduce conflict:
a.

b.

Intersection: N10 & Church Street/Marlow Road
o

60m right-turn lanes on the N10 both approaches;

o

60m left slip lane on the Church Street approach.

Intersection: Church Street & R390
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o
c.

30m right-turn lane on Church Street, western approach.

Intersection: R390 & R337
o

45m right-turn lane on R390, northern approach.

4. The access to the plant is proposed approximately 390m from the intersection with the
R390. Provision should be made in the access design for a future access for the nursery
and waste-water works directly opposite the access to the plant.
5. There will be a public transport component, and provision should be made at the entrance
to the plant for operators to drop off and pick up commuters.
These alternative routes are explained in more detail in the Traffic Impact Assessment Report
(Appendix G). The plant can thus be reached from the production area via alternative routes,
avoiding the CBD area of Cradock. The proposed upgrades will ensure that the proposed plant
can be supported.
5.2.4

5.2.4.1

Visual Environment

Visual baseline

A Visual Impact Assessment was performed by AXIS Landscape Architects (Appendix H). This
Visual Report assessed the landscape and visual impacts that may occur through the life cycle of
the project. The town of Cradock is regarded as the capital of the Cape Midlands and renowned
for its rugged beauty, historical buildings, abundant water, healthy climate and its production of
some of the best mohair and wool in the country (Griesel, 2009).
The study area of the project was determined by drawing a 5km buffer around the proposed
development site. The visual influence on the proposed development further than 5km is
considered to be insignificant and visual impacts outside this zone is thought to be negligible. The
site proposed for development is characterised by derelict land, cultivated fields and disturbed
overgrazed shrubland. Low mountains and outcrops are to be found to the south and southwest of
the site; with the gentle slopes of Maraiskloof southwest of the site. The Great Fish River runs
through the study area creating a geographical boundary between the residential character of
Cradock and rural character of the area to the south. A greater concentration of farming activities
can be found next to the river and therefore also more areas of disturbance (Griesel, 2009).
The site is currently being used for farming activities. Two homesteads are present in the southeastern and central part of the site; with a shooting range on the south-western boundary. Stands
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of exotic trees and other alien vegetation on the northern boundaries and around the homestead
give the site a degraded character. An irrigation canal runs east-west through the central part of
the site. Acacia trees can be found alongside the canal, with derelict land surrounding it indicating
the high levels of disturbance and degradation on the site (Griesel, 2009).
5.2.4.2

Visual impact

The report investigated impacts that will occur in the construction and operational phases. The
assessment of the various landscape impacts has indicated that the most significant impacts will
occur during the construction phase of the development. Shrub and agricultural land areas will
have to be cleared to make way for roads, parking areas and buildings (Griesel, 2009).
Major and minor earthworks will take place to ensure site preparation; which will entail the removal
of the existing soil cover and the subsequent exposing of the soil. Material stockpiles, site offices,
construction camps and construction equipment will be present on site giving the site, which could
give the site a disordered feel. The buildings and factory will be completed in due course and the
construction site will be cleaned and disturbed areas landscaped. The impact will thus abate as
the development reaches its final completion stages and the disturbed areas are rehabilitated
(Griesel, 2009).
The visual effect of the plant is illustrated in the visibility analyses in the Visual Impact Assessment
Report (Appendix H and Figure 18). The visibility analysis depicted in Figure 18 indicates all areas
that are visible from the viewpoints surrounding the site. The surrounding area is mapped and
shaded in a colour according to how much of the site will be visible from that specific location (e.g.
areas shaded in red will see the whole site; areas shaded in dark blue will only see a small
portion). Areas not shaded will not be able to see the site. The distance from the site is indicated
by the black rings on the figure.
The residents of Lingelihle, Michausdal, Cradock and in particular the residents living on the
adjacent farms will have a moderately high potential of visual impact by the construction of the
new development due to their proximity to the site. Dust clouds and noise is expected to be a
nuisance during the construction phase. Exposed soil, stockpiles, site offices and construction
equipment will be visible on the site during this period (Griesel, 2009).
The visual receptors that will be mostly affected are the surrounding residents living within a 2 km
distance from the site. The main impact will be experienced by residents living in the township of
Lingelihle, which will experience a moderate level of exposure during the construction phase. The
Residential areas and farm Residents outside the 2 km radius zone will not experience the full
extent of the development and may only be exposed to fragmented views of the construction
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phase and completed development due to the topography that screens most of the site. The visual
intrusion is considered to be minimal and the distance between the observers and the proposed
development is in itself a mitigating factor (Griesel, 2009).
Tourists and motorists travelling on the N10, R61 and R337 will be able to see the site and the
construction activity. The visual intrusion during construction is expected to be high, as will be the
visual exposure due to the large number of vehicles travelling on the N10. However due to the
speed that the motorists will travel at, the duration of views of the construction activities will be
short, only lasting for a few minutes. Due to this fact the severity of the impact during the
construction stage is expected to be moderate and will decrease to low once the development is
completed (Griesel, 2009).
The visual impacts and significance during each stage of the development are discussed in more
detail in Section 7.6.2. Mitigation measures are proposed to lower the significance of the impacts
to acceptable standards in Section 7.6.2 and the EMP (Appendix M).
5.2.5

Noise

A noise impact assessment study was conducted by Mr John Hassall from JH Consulting
(Appendix J). The noise environment of the surrounding area is typically rural, with the activity in
the area being predominantly farming. A developing suburban area exists on the eastern side of
the river. The noise study’s purpose was to estimate the potential noise impact of the proposed
ethanol plant on the existing ambient noise climate in the surrounding areas. This was
accomplished by measuring the existing ambient noise levels at the proposed site as well as the
noise of operations at a functioning ethanol plant operated by British Sugar at Wissington, near
King’s Lynn in the United Kingdom. It is thought that this plant is operated in a similar manner and
with similar equipment and procedures (Hassall, 2009).
The study estimated the expected response from the local community to the noise impact, i.e. any
increase of predicted operational noise over the original ambient or recommended zone noise
levels. These findings are primarily based on the document, SANS 10103:2008, and expressed in
terms of the effects of impact, on a scale of ‘none’ to ‘very high’ (Hassall, 2009).
The noise impact from the plant is generally rated as none to low at residential areas beyond the
boundary of the site. The impact will be ‘none’ beyond a distance of 530m from the plant (1.7km at
night), and ‘moderate’ at 230m from the plant (730m at night). There are a number of dwellings
within this distance from the plant. The nearest residences in Lingelihle are located approximately
560m from the plant. A high noise impact is expected within a distance of 550m from the plant.
Complaints of noise intrusion may be expected from these nearest residences (southern parts of

AGES (PTY) LTD

-84-

FINAL

Ethanol Plant Cradock - EIA Report

Lingelihle) during the night-time period. Lingelihle is the only suburb in Cradock that is expected to
be impacted by noise. The impact is not expected to reach the CBD of Cradock.
A number of farm houses are situated between Lingelihle and the plant. During the day the
nearest houses are expected to experience a high impact, while the furthest houses will
experience a low noise impact. However, the noise impact is expected to increase at night. The
noise predictions at the nearest houses is 65 dB(A), which is 10 dB greater than the recommended
rating level for a suburban area with little road traffic, and 5 dB increase on the existing noise level,
which is classed as moderate. This is a noticeable increase and therefore may give rise to
complaints (Hassall, 2009).
Noise from increased rail transport, predicted as one extra train per week, was found to be
insignificant. Noise from the increase in road traffic on the access roads in the immediate vicinity of
the plant is predicted to be approximately 4.8 dB(A); which is classified as having a low impact
(Hassall, 2009).
Construction activities associated with the plant are unlikely to increase the noise level by more
than what is expected during the operational phase. This is in any case likely to span a relatively
short time period. No significant noise impacts are expected during the decommissioning phase of
the plant. This impact is likely to be of a short duration. No residual or latent impacts are expected
(Hassall, 2009).
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Figure 18

Cumulative visibility analysis (Griesel, 2009)
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6

GENERAL DESIGN AND ALTERNATIVES
6.1

IDENTIFICATION OF ALTERNATIVES
Integral to the Environmental process is the consideration and evaluation of alternatives to
the proposed development plan. Location, technology, feedstock and the no-go alternative
were considered during the EIA Phase. A summary of the findings of this assessment is
provided hereunder, together with some additional information of relevance to alternatives
for the proposed Ethanol Plant.
A comparative assessment of the three alternative sites considered is provided in Section
6.2. In addition to the above, the technology alternatives are described and discussed
below and assessed comparatively. In the case of the proposed development, possible
alternatives were identified through discussions with authorities, discussions with I & AP’s
(public and focus group meetings), reviewing of existing environmental data, specialist
inputs/studies and the design team.
The identification of alternatives is an important component of the EIA process. The various
alternatives were assessed in terms of both environmental acceptability as well as
economical feasibility during the EIA phase of the project.
Alternatives that were assessed include:

6.2

•

Location Alternatives

•

Service Provision and Alternatives

•

Technology Alternatives

•

Waste Management

Location Alternatives
Three alternative site localities were evaluated during the Scoping Phase of the
Environmental Impact Assessment process (Figure 19). Two site options were considered
on the remaining extent of Erf 1 of the town Cradock. The other site option was situated on
Erven 31, 32 and 33, as well as the remaining extent of Erf 1 of the town Cradock.
General coordinates for the three alternative sites are:
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Alternative Site A
Latitude:

-32°11'34.18"S

Longitude: 25°37'24.89"E

Alternative Site B
Latitude:

-32°10'43.60"S

Longitude:

25°35'55.85"E

-32°10'43.60"S

Longitude:

25°35'55.85"E

Alternative Site C
Latitude:
Table 8

Cradock Site Evaluation

Criteria

Site A

Site B

Site C

Topography and

Site area is constrained

Ample area for plant.

Area constrained by proximity

Site Area

by surrounding hills, but

Ground generally sloping

to the quarry, the Transnet

is

and

property as well as the ridge to

sufficient

to

accommodate the plant
and

levelling

will

be

required.

the north. The topography is

infrastructure.

Minimal

levelling

sloping and levelling will be

is

required.

required.
irrigation

canal

Two large non-perennial

A small

drainage channel

Environmental

An

Concerns:

passes through factory

drainage

site. This canal will have

through the centre of the

Nek (proposed for the mud

to

to

site. These drainage lines

ponds).

accommodate the plant.

have a high ecological

undergone extensive erosion,

sensitivity.

and development might cause

bisects the area to the south of

Hydrology

be

re-routed

lines

It

is

pass

also

subject to erosion that

road leading to Moordenaars
This

area

has

even further degradation of
eroded areas.

could

lead

to

further

degradation of the eroded
areas.
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Environmental

According

Concerns:

prevailing

to

During the months of May to

the

According to the prevailing

wind

wind directions the town of

directions the town of

Cradock is not downwind

ethanol plant. Alternative Site

Cradock

is

not

from the plant.

C would be least preferable

downwind

from

the

August the town of Cradock

Air Quality

would be downwind of the

from an air quality perspective.

plant.

Environmental

The vegetation varies

The vegetation is natural

The vegetation is natural but in

Concerns:

between totally modified

but in a disturbed state

a

cultivated

due

erosion

Vegetation

fields,

to

erosion

and

disturbed

state

due

and

to

previous

disturbed shrubland and

previous overgrazing. The

overgrazing.

encroached

adjacent dumping sites,

dumping sites, quarry and

lowlands. The impact to

quarry

mining

mining

the vegetation will be

activities

further

contributed to disturbed state

low as most of the

contributed to disturbed

of

natural vegetation has

state of the vegetation.

areas occur throughout the site

already been modified or

Eroded

occur

and the areas available for the

heavily disturbed. The

throughout the site and

development are limited in

overall ecological impact

the areas available for the

between drainage channels

will be Moderate to Low.

development are limited in

and sensitive rocky ridges and

between

outcrops.

riverine

and

areas

drainage

The

adjacent

activities

the

further

vegetation.

Eroded

channels and sensitive
rocky ridges and outcrops.
Environmental

The overall ecological

The

overall

ecological

The overall ecological impact

Concerns

impact will be Moderate

impact will be Moderate to

Summary

to Low.

high.

Access to

Very good road access.

Poor Road Access. Far

Good road access. Far from

Infrastructure

Excellent Rail Access.

from Rail Access. Far from

Rail

and Utilities

Adjacent to sewerage

electricity sub stations.

electricity sub stations. Far

handling plant. Adjacent

Far from municipal water

from municipal water supply.

to Eskom’s Kwagga sub

supply.

will be Moderate to high.

Access.

Far

from

station. Relatively close
to

municipal

water

supply.
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It was therefore concluded that:
•

Alternative Site C is least preferable from a topographical perspective.

•

The two large drainage lines passing through Alternative Site B make this site
unfavourable for the placing of the plant. Alternative Site C is also sensitive due to
the erosion present on the site. The irrigation canal and drainage line on Alternative
Site A can be considered sensitive, but this can be mitigated for by re-routing the
canal and drainage line. The Ecological Classification Assessment by SAS
(Appendix F2) indicated that the diversion alternatives can be supported.
Alternative Site A is therefore most suitable from an ecological perspective.

•

Alternative Site C is unsuitable from an air quality perspective as the town of
Cradock would be downwind of the plant for 4 months of the year.

•

Alternative Site A is most suitable from an infrastructure perspective. An electricity
substation and sewerage treatment works might need to be constructed for
Alternative Sites B and C. Rail access and water supply also poses a problem for
these sites. An access road will have to be constructed for Alternative Site B.

Alternative Site A is thus the most suitable site from an environmental and infrastructure
perspective. Due to the unsuitability of Alternative Sites B and C; only Alternative Site A
were considered during the EIA phase.
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Figure 19
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6.3
6.3.1

Service provision and alternatives
Power

The supply from Eskom should be a 10 MVA connection, but if future capacity expansion be
necessary, the connection will have to be increased to 15 MVA. Supply for the full loading
of the plant should be available early 2010 as Eskom is in the process of upgrading the
Zebra substation from 66kV to 132kV (PGBI, 2008).
Certain critical processes will require emergency power to prevent extended delays in
reaching full production if there is an Eskom power supply failure. These processes include
the fermentation process and the beet juice extraction process. An on site 500kW diesel
generator is proposed in case of electricity supply interruptions (PGBI, 2008).
6.3.2

Road network

Access to the site shall be off the R390 trunk road, via the 300 meter long existing R337
gravel road, which will have to be upgraded to accommodate the feedstock and
consumables delivery requirements, as well as for traffic carrying products leaving the plant.
In order to avoid conflicts between traffic streams, two separate access points are provided
for:
•

Feedstock delivery vehicles, animal feed and ethanol off-take vehicles.

•

Consumables delivery vehicles.

A large number of heavy vehicles are already passing through Cradock on a daily basis.
Traffic counts indicated that 16% to 18% of traffic passing through town are heavy vehicles.
A further drastic increase in heavy vehicles through town is therefore not ideal, especially if
they do not do business in the town.
The location of the proposed plant enables trucks originating from the production areas to
deliver stock via alternative routes; thereby avoiding the Central Business District (CBD) of
Cradock. The trips generated by trucks associated with the plant are not considered passing
trade as is the case with the current truck traffic on the N10 through Cradock, and should be
kept out of town as far as possible.
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Four possible alternative routes from the production areas to the plant (avoiding the CBD of
Cradock) are discussed below (See also Appendix G – Traffic Impact Assessment):
•

•

Area north-east of Cradock:
o

Route 1: R390, Albert Street, Church Street, R390 (through the showground
and station area) and R337.

o

Route 2: R390 avoid going through town by crossing the Great Fish River
north of Cradock and coming in via Marlow onto R390 and R337.

Area south and south-east of Cradock:
o

Route 3: R390 and R337

o

Route 4: N10 turn on existing gravel road south of Cradock onto R390 and
R337.

Alternative Routes 2 and 4 are recommended to be pursued to divert the plant truck traffic
around the Cradock CBD.
6.3.3

Railways

Cradock has a railway station for goods and passengers located to the west of the town
with a few unused spurs that can be used. The supply of sorghum and coal, as well as off
take of ethanol is proposed to be via rail (PGBI, 2008). A railway siding will be located on
site.
6.3.4

Water supply

The make-up water requirements of 3 500 m3/d (41 ℓ/s)6 could potentially be obtained from
two possible sources (Figure 3):
•

6

Option A would be to obtain water from the Great Fish River which flows
approximately 500m to the north and east of the proposed development site. A
pumpstation and pipeline will have to be constructed from the river with pipeline to
the plant. The pipeline will have to cross Mortimer road as well as the railway line.

Make-up water requirements can be lowered to 2800 m3/d if process water is re-used.
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•

Option B would be to obtain it from the municipal sewage plant. The outflow is
4000 m3/d. The plant requires refurbishment, which could be done as part of this
project on the condition that the effluent water is secured for the Ethanol Plant.

As stated above the make up water requirements of the plant will be in the order of 3500
m³/d. This adds up to 1 300 000 m³/annum which equals water rights of 96 hectares. The
proposed site is situated on land with allocated water rights of 9.7 ha and 4 ha. This water
rights should be converted from agricultural use to industrial use according to section 25 (1)
of the NWA.
The municipal sewage treatment plant currently operates at a maximum rate, treating just
over 4000 m³/day. The sewage effluent is at this stage not considered to be a viable
alternative for the sustainable supply of bulk water to the Ethanol Plant, since discharge
water is already allocated to other downstream users.
Obtaining water from the irrigation canal is not an option due to a 6 weeks canal
maintenance period that occurs every July when there is no water in the canal. Furthermore
the Marlow irrigation canal does not allow an increase in volume of water, because the
canal already runs at maximum flow during peak season.
The make up water requirements could potentially be lowered from 3500 m³/d to 2800m3/d
should process water be re-used. Discharge of waste water should be prevented as much
as possible. Water should rather be treated and re-used, which should reduce the current
expected water requirement.
The potable water component of 30 m3/d could be sourced from the irrigation canal. The
irrigation canal is unfit for sustainable water supply for the Ethanol Plant due to a 6 weeks
canal maintenance period that occurs every July when there is no water in the canal. It can
therefore only supply in the potable water component to the plant should it be required.
Provision should be made for a 1500 m3 reservoir to ensure potable water supply during the
6 weeks canal maintenance period.
Another option that will also be considered is to obtain water from the Great Fish River and
to treat it to potable standards. Municipal supply is another alternative that will be
considered during the detailed design stage. Negotiations with the municipality will be
necessary to verify availability. In this case a 110mm uPVC water main, approximately
2.5km in length will be installed from the connection point in Cradock to the proposed site.

AGES

-94-

FINAL

Ethanol Plant Cradock - EIA Report

Recycled and recovered water from the processing plant and retention pond will have to be
stored in an appropriately sized reservoir of approximately 800kL capacity. It is proposed
that a 70kL water tower be erected on the factory site to serve as emergency potable water
storage for 2 days. Water to all ablution facilities and supply points for human consumption
will be distributed through an uPVC and HDPE reticulation network.
6.3.5

Storm water management

The stormwater management plan was designed by ILISO Consulting and is attached as
Appendix L to this report. The scope of the report was to ensure that the proposed plant
and on site developments will not be threatened by flooding of controlled or uncontrolled
stormwater discharges from outside its boundaries, and that impacts on the environment
resulting from flooding, silting and erosion will not increase as a result of the proposed
development.
The following on site aspects were covered in the stormwater management plan:
i.
ii.
iii.
iv.

6.3.5.1

Flood lines along the Marais Spruit to the north and west of the site.
The stream from the South-West flowing diagonally through the proposed site in a
North-East direction.
Existing stormwater culverts through the railway line in the east and road R337 in
the North.
The existing irrigation canal flowing through the proposed site including the
proposed platform and plant facilities.

Site drainage

Stormwater discharge after development of the site will increase due to the additional runoff
caused by hardened surface areas such as paving and roofs. The additional runoff will be
accommodated in a storm water retention pond at the lowest point on site near the railway
culvert. The proposed platform for the site is sloping from the southern corner to the
northern corner; being in cut in the South-West and in fill in the North-East. It will therefore
drain towards the railway line, and in particular towards the northern corner and the existing
railway box culvert (Labuschagne, 2009).
Provision for the storm water attenuation pond will be made in the north-eastern corner of
the site. The proposed site and platform to be constructed are located on a flat area that will
predominantly be covered by paving, roofs and/ or surfacing with up to 100% runoff. The
stormwater design for the site itself will therefore be planned such as to have no impact on
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existing culverts and the areas further downstream. Careful consideration will be given so
as to now allow surface and groundwater impacts. Erosion, silting and flooding must not
increase as result of the new development (Labuschagne, 2009).
A cut-off storm water berm will prevent storm water from surrounding high lying land to
wash into the plant. The mud ponds will be lined so that no water in the ponds can interact
with ground water. Any overflow in the ponds will be controlled by making use of back-up
ponds, and by cleaning pond water in the anaerobic digester as required.
6.3.5.2

Stream diversions

A non-perennial drainage line traverses through the centre of the site in a south – north
direction. The Storm Water Management Plan (Appendix L) show that the drainage line’s
catchment is relatively small, but that the runoff is significant as it is collecting stormwater
from the steep slopes of the two koppies on either side.
The stream crosses the irrigation canal on the proposed development site and runs in a
north-east direction through the site towards the corner of the site where railway line
crosses road R337. It is draining through the railway line via a 2,8m x 2,6m box culvert. The
existing route through the proposed site will obstruct and affect development possibilities
and re-routing the stream as well as changes to the layout plans were alternatives that were
considered during the EIA process.
The following diversion options have been considered as part of the proposed development
(Appendix P2):
Preferred option
The proposed site layout is planned such that there is a 90m wide open space between its
southern boundary and the new platform. The existing route of the stream will be retained
up a point just to the south-east of the mud ponds. From there-on the stream will be
diverted in a northerly direction. At the irrigation canal the stream flow will be concentrated
and then drained over the canal by means of a stormwater bridge. The stream will then turn
in an easterly direction, cross under the main access road and continue in a straight line
until it meets up with the existing drainage line.
Alternative option considered
An option that was considered is to not allow the drainage line to turn in an easterly
AGES
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direction near the main access road crossing, but to have it continued straight towards the
Maraiskloof Spruit. An additional drainage line crossing will then have to be constructed
below the R337. The water in the drainage line will also not reach the section of the natural
drainage line before it reaches the Marais Spruit, which will result in ecological impacts.
Design alternatives
Design options considered for the drainage line included having it concrete lined or
alternatively to construct it as a ‘green channel’, with natural, indigenous vegetation allowed
to extend from the southern drainage line areas. The Riparian Zone and Drainage Line
Functional Assessment by Van Staden (2009) (Appendix F2) stated that the drainage line
diversion could be accommodated as long as it is retained as far as possible, its stormwater
management function is conserved and is constructed as a ‘green channel’. Various
mitigation measures to curb erosion, support natural vegetation growth and limit water
pollution have been proposed by Van Staden (2009), and are highlighted in Section 7.5.4,
and the EMP (Appendix M).
6.3.5.3

Irrigation canal

The existing Marlow irrigation canal starts at the Great Fish River some 12 km north of the
proposed site. It crosses the Marais Spruit via an overhead concrete bridge and then runs
diagonally through the proposed new site further south for another approximately 10 km.
This earth canal is not concrete lined and runs at very flat gradients around 1 : 4 000 and
flatter. The size varies from 11m to 6m wide at the top and some 1,5m deep in general.
The following diversion options have been considered as part of the proposed development
(Appendix P2):
Alternative Option 1:
This option will involve the canal to be left in its present location, concrete lined and closed
at the top. The plant layout will have to be designed around the canal, with some structures
that would possibly have to be located on top of the canal. The canal will have to be
regularly cleaned by means of a “BobCat”, so it will have to be large enough to fit a small
bulldozer. This option will not be practical as the canal will not be in use during the period of
construction period. It will also delay the overall project design and construction time, and it
will be costly.
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Alternative Option 2:
The second alternative considered was to route the canal as close as possible to the
existing canal along the new internal roads. The canal will be approximately 5 m wide and
planned to be safe with regard to pedestrians, traffic and other activities on the plant
premises. This option could possibly cause disruptions to the flow in the irrigation canal
during the construction period. It will also provide challenges with regards to efficient
stormwater management on site. Even though this option cannot be ruled out completely it
is not the preferred option due to the abovementioned reasons.
Alternative Option 3:
Piping and pumping the canal around the proposed development site were also considered
as an alternative. This option will have little effect on the planning of the site and layout, the
overall design and construction time. The main advantage is that it can be built along the
road along the railway boundary without crossing the existing canal, and therefore be
completed fully before the canal is abandoned. It can also be built quicker and
simultaneously, or even before, the platform earthworks.
The most important and crucial disadvantage of a pumping option is the operation cost. At
present there is no operation costs involved with the canal, only some minor maintenance
such as periodical cleaning. In the case of a pumping line the operation costs can be as
much as R70 000 per month. Due to the operation cost involved this option is not advised
or preferred.
Alternative option 4 (preferred alternative):
The fourth and preferred alternative would be to retain the existing irrigation canal up to the
point where it crosses the drainage line. From hereon the canal will follow the edge of the
plant area and will turn north-east to flow between the koppie to the east and the plant area
(Appendix P2). This alternative will allow construction on the re-routed canal to take place
while the existing canal is still in place and operational; therefore not causing disruptions to
the water supply of downstream users of the canal. It will also ensure that dirty stormwater
will not enter into the canal, affecting the water quality.
This option is the preferred alternative as it will limit disruptions to the flow of water in the
canal and should have no impact on the water quality. During a focus group meeting with
the Marlow Irrigation Board on 30 July 2009, the Board mentioned that they would prefer for
the canal to not flow through the plant area, and this option was therefore preferred.
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6.3.6

Sewerage and waste water treatment

Three options for sewerage and waste water treatment have been considered.
•

Option 1 is the preferred option in which the sewage water would be discharged to
the municipal sewage plant. The plant has an inflow of 5000 m3/d and an outflow
of 4000 m3/d. This option will require that the municipal sewage plant be
refurbished by the project as it is not in the required operational state.

•

Option 2 is a sewage package plant that would be installed for the office complex
and change house, with the effluent re-used. Water should be treated to special
standards if it is going to be recharged into the river.

•

Option 3 would be to discharge the sewage effluent from the package plant to the
irrigation canal as it would contain nutrients (nitrate and phosphate) that would be
fit for irrigation, but which could stimulate algal growth in the canals.

After consultation with the Cradock Town Engineer’s Department, it is proposed that a
water-borne gravity system be installed that will discharge into the existing municipal
sewerage treatment works to the north of the site.
Manholes will be built from approved engineering quality bricks and all uPVC pipes that are
to be built into the sewerage system will comply with SANS (SABS) 1601.Underground
pipes will be of minimum 110mm diameter. The sewerage system allowed for will conform
to SABS specifications and is designed to meet the requirements of the 167 staff required
by the plant.
6.3.7

Waste disposal

General waste will be directed to the Cradock municipal waste disposal site. Ash from the
burning of coal will be stockpiled on site and sold to the construction industry.
Although it is common practice to return the vinasse left over from the beet campaign to the
fields for irrigation, it does contain minerals that may add value to animal feeds. The beet
pulp and vinasse, as well as the suspended solids from the sorghum campaign will be used
in the animal feed production industry. Two options are being considered: 1) the drying,
bagging, storing and selling of the dry by products to the animal feed industry; and 2) the
selling of the wet product as animal feed.
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The client is busy with negotiations with a major animal feed producer and distributor who
will most likely off-take the majority of the animal feed. There are indications from similar coproducts elsewhere that confirm the desirability of the DDGS and beet pulp as animal feed
ingredients. A portion of the animal feed will also be made available to local farmers
participating in the beet supply.
6.3.8

Medical services

The factory will provide a primary health clinic for on-site employees to treat minor injuries.
The town of Cradock has its own Provincial Hospital where major injuries can be treated.
6.4

Technology Alternatives
There are various technological options that are considered for the Cradock Ethanol Plant.
The most important of these are discussed below:

6.4.1

Boiler design

The envisaged boilers will be low pressure package boilers with limited emissions. The
boiler plant will consist of a bank of four, low pressure package boilers (3 operational and
one stand by boiler), flue gas equipment and chimney stack, boiler feed water treatment
plant and coal and ash handling equipment.
The boilers are of packaged 3 pass fire tube design, comprising a horizontal furnace, fullywet back reversal chamber and 2 convection tube passes. The first and second tube
passes incorporate spiral tube technology which increases heat transfer due to turbulent
gas flow. This allows for reduced fuel usage, and down time due to the self cleaning nature
of the spiral tubes.
A chain-grate stoker incorporating motorised under-grate dampers and an electronic fuel
trim micro-processor is fitted to each boiler. This equipment is programmed to predict fuel
bed status with repeated oxygen analysis of the flue gas which results in continual
adjustment of the dampers and fuel trim. This results in optimised combustion efficiency,
reduced fuel consumption and minimal smoke emissions.
The stoker, forced draught fans and induced draught fan are fitted with variable speed AC
drives. Effective speed control ensures accurate air/fuel ratios and draught control resulting
in reduced power and fuel consumption under varying load conditions.
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6.4.2

Plant Technology Alternatives

All boiler stacks will be fitted with modern efficient scrubbers to comply with atmospheric
discharge requirements. A carbon dioxide scrubber is being investigated as an alternative
whereby carbon dioxide is removed and sold to other industries such as beverage
manufacturers. This option will be further investigated during the detailed design stage for
the plant.
The plant will be designed to have a high overall recovery efficiency (compared to world
standards) whilst also focusing on energy efficiency and high environmental standards.
The factory will only use processes that have been proven in the manufacture of ethanol
and animal feed products, and which are well understood in terms of expected performance
and operability. The technologies were selected both in consultation with specialists in each
process field, as well as through evaluation of similar installations world wide. The
technologies to be utilised in the factory and their operation, are well understood, proven
worldwide and deliver predictable and stable plant performance.
The factory is designed with the following objectives:
•

Ease of operation.

•

Minimise capital costs.

•

Minimise operating and maintenance costs.

•

Achieve optimum recovery and minimise undetermined loss.

•

Operate at high time efficiency.

Potential impacts from odours released from the ethanol plant were often mentioned during
the public participation process. VOC’s (Volatile Organic Compounds), odours and aerosols
are expected to be released from the drying of the DDGS. These emissions can effectively
be controlled by means of installing an efficient thermal oxidation system. Two technology
alternatives will be considered for the DDGS dryer to control emissions (Golla, 2007):
1. Regenerative thermal oxidizer (RTO):
•
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•

Designed to handle a wet air stream with some particulate.

•

Pre-filters available for higher levels of particulate.

•

Thermal energy recovery of 95 % ensures low fuel usage, and low nitrogen oxide
production.

•

Fuel injection system further lowers nitrogen oxide production.

2. Direct-fired thermal oxidizer/waste heat boiler:
•

Designed to oxidize more than 99 % of Volative Organic Compounds (VOCs),
acetaldehydes (HAPS), Carbon Monoxide (CO) and organic particulate without
obstructions, and also eliminates the potential for plugging.

•

Generates steam for use in the process.

•

Can reduce overall capital cost of plant and air emissions.

•

Optional turbine produces power for driving electric motors or for distribution within
the plant.

Another alternative that will be investigated during the detailed design stage is to vent the
dryer exhaust into the boiler for thermal destruction. The plant will be designed to World
Bank Regulations, which is stricter than the South African regulations. This will be done at
significant extra expense to mitigate against air and noise impacts.
Conclusion
The conclusion of technology alternatives undertaken during the Scoping and EIA process
is summarized in Section 6.4, which provides a summary of the comparative assessment
undertaken during the EIA process.
6.5

Feedstock alternatives
The growing of sugar beet produces a relatively low-value per unit of mass product (beet)
with a high moisture content (<70%) and low storability. As a consequence of these
characteristics, sugar beet cannot carry excessive delays between harvesting and
processing. This situation thus requires that the processing plant be located on a site which
minimizes transport costs and transport duration for its feedstock, while also catering
adequately for other infrastructure and location requirements. Figures calculated indicated

AGES

-102-

FINAL

Ethanol Plant Cradock - EIA Report

an average beet haul distance of approximately 70km.
Various investigations reveal that there are large areas of irrigated land in the former
homelands which are suited to feedstock production for ethanol. Most of these areas are
located at distances from Cradock which make the transport costs uneconomic without
material cost subsidies in the case of sugar beet. These areas are however mostly suitable
for grain production, which could bear the high transport costs involved in transport to
Cradock for processing.
Originally maize was proposed to be used as part of the project, however potential food
security concerns have lead the client into considering other grain types as well. Grain
sorghum was chosen as the preferred grain crop to be utilized by the plant. Grain sorghum
could be received at the plant in trucks or rail cars.
Grain sorghum is a particularly attractive crop for the production of bio-ethanol as it is not a
main food crop, is hardy and can be cultivated on the same fields as maize (Makenete et
al., 2007). Wang, et al. (2008) is of the opinion that sorghum has been underutilized as a
renewable feedstock for bioenergy. Researchers and ethanol producers have indicated that
grain sorghum is a viable feedstock for ethanol production as it is technically acceptable
and can be economically viable. Grain sorghum also has the potential to yield more ethanol
than maize grain. Care should however be taken to select the most applicable sorghum
genotype with the optimum chemical composition and physical properties to allow for an
optimum conversion from starch to ethanol. A higher ethanol yield is expected with a higher
grain starch content. There also exists a relationship between ethanol yield and protein and
tannin content (Wang, et al., 2008).
A further advantage of utilizing grain sorghum is feedstock is that is considered to be more
drought resistant than maize and is often grown in drier regions (Wang, et al., 2008). It also
costs less to produce a unit of ethanol from sorghum compared to sugarcane or maize. As
far as water consumption is concerned; sorghum is known to produce approximately one
unit of ethanol from one unit of water (Africa Science News Service, 2008).
6.6

No-go Alternative
The Biofuels Industrial Strategy (2007) defines the need and motivation for the development
of Biofuels in South Africa, with the main purpose of:
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•

Promoting agricultural development;

•

Import substitution of foreign oil with balance of payment savings; and

•

Overcoming the trade distorting effects that South Africa, African subcontinent and
other developing countries have faced over time because of subsidized agricultural
production in developed countries.

The no-go alternative will imply that virtually none of the identified impacts of proceeding
with the project will be incurred. The studies undertaken during the impact assessment
phase has provided reference to the no-go alternative and this is outlined in the sections
that follow. The selection of the no-go alternative will also result in the benefits of the project
not being realized. The benefit of the development of this Bio-Ethanol Plant includes the
realization of the outcome the Industrial Biofuel Strategy has as its goal (outlined above).
In summary the no-go alternative for this project will limit the potential achievement of a 2%
penetration level of biofuels in the national liquid fuel supply within the 5 year pilot period
(Biofuels Industrial Strategy, 2007).
6.6.1

Groundwater Impacts

Should the Bio-Ethanol Plant not be constructed, the potential impacts identified previously,
namely limited contamination of groundwater resources will be avoided.
6.6.2

Surface water Impacts

Since potential surface water impacts are linked to local stormwater management and
management of contaminated rainwater runoff, the no-go alternative will result in no impacts
to surface water as there will be no construction, commissioning, operational or
decommissioning phase to the project.
On a regional level the impact of water usage of sugar beet and sorghum is compared to
the current agricultural uses. Refer to the Water Specialist Assessment (Appendix E).
6.6.3

Fauna and Flora Impacts

The no-go alternative will result in lower levels of negative impact on the receiving
ecological environment; even though the proposed site has been disturbed by overgrazing,
the shooting range, housing and agricultural activities.
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6.6.4

Heritage Impacts

Due to the fact that the proposed development site is of low archaeological sensitivity,
neither the no-go alternative nor the proposed development will have any significant impact
on heritage resources.
6.6.5

Visual Impacts

The no-go alternative would result in lower levels of negative impact on the receiving visual
environment. The rural character of the surrounding environment will not be altered. The
‘No-go’ Option will therefore not change the visual impact on the area in any way.
6.6.6

Air Quality Impacts

Should the Bio-Ethanol Plant not be constructed, the potential air quality impacts identified
during the Air Quality Impact Assessment (Appendix D), will not occur. However, the no-go
alternative does not imply that the potential for impact on air quality will not take place. The
air quality of the surrounding area is currently being jeopardised by practices such as the
burning of the refuse dump to the north-west of the proposed development area, as well as
the burning of coal stoves in the suburbs of Lingelihle and Michausdal.
6.6.7

Noise Impacts

The no-go alternative will result in lower levels of negative impact on the receiving noise
environment. The noise impacts identified on Lingelihle and the areas around road R390
will not be realized.
6.6.8

Traffic Impacts

A large number of heavy vehicles are already passing through Cradock (traffic counts
indicate between 16% and 18%). The Traffic Impact Assessment recommended various
roads and intersections to be upgraded to reduce (existing) traffic conflict on the current
routes through Cradock. Should the Plant not be constructed various upgrades to the road
infrastructure and intersections will not be done and the road condition will remain
unchanged. The traffic capacity will also remain unchanged.
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6.6.9

Socio Economic Impacts

The socioeconomic study highlights that should the no-go alternative be selected, the
positive impact of the Bio-Ethanol Plant on a macro-economic scale as well as the local
community will be lost. The impacts on sense of place and recreational activities will not be
realized. The positive impact on unemployment in the region will not be realized. Even
though the project could potentially increase negative elements such as crime and alcohol
abuse in the area it must be realized that the no-go alternative will not necessary mean that
such activities will not take place. Unemployment is a major driving force that can lead
people to turn to criminal activities. Should the proposed development not take place the
positive impact on business tourism (especially during the construction phase) will not be
realized. The demand on government services will not be increased, and the competition for
employment and housing; with the resultant increase in property prices will not take place.
6.6.10 Conclusion

It is the opinion of the majority of specialists that in the event that the Bio-Ethanol Plant is
not constructed that the status quo will be maintained.
Without the implementation of this project, the above-mentioned benefits would not be
realised. The realization of the outcome the Industrial Biofuel Strategy (2007) would
therefore also not be reached and this has potentially significant negative impacts on
economic growth and social well-being.
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7

ENVIRONMENTAL IMPACT ASSESSMENT
7.1

Introduction

The following section of the EIR provides a discussion on the findings of the specialist
studies with regards to identified issues and impacts. Additional issues identified through
the EIA process are also discussed in this section.
7.2

Assessment Methodology
An impact can be defined as any change in the physical-chemical, biological, cultural and/or
socio-economic environmental system that can be attributed to human activities related to
alternatives under study for meeting a project need.
The significance of the aspects/impacts of the process were rated by using a matrix derived
from Plomp (2004) and adapted to some extent to fit this process. These matrixes use the
consequence and the likelihood of the different aspects and associated impacts to
determine the significance of the impacts.
The significances of the impacts were determined through a synthesis of the criteria below:
Probability. This describes the likelihood of the impact actually occurring.
Improbable:

The possibility of the impact occurring is very low, due to the
circumstances, design or experience.

Probable:

There is a probability that the impact will occur to the extent that
provision must be made therefore.

Highly Probable:

It is most likely that the impact will occur at some stage of the
development.

Definite:

The impact will take place regardless of any prevention plans, and there
can only be relied on mitigatory actions or contingency plans to contain
the effect.

Duration. The lifetime of the impact

AGES

Short term:

The impact will either disappear with mitigation or will be mitigated
through natural processes in a time span shorter than any of the
phases.

Medium term:

The impact will last up to the end of the phases, where after it will be
negated.

Long term:

The impact will last for the entire operational phase of the project but will
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be mitigated by direct human action or by natural processes thereafter.
Permanent:

Impact that will be non-transitory. Mitigation either by man or natural
processes will not occur in such a way or in such a time span that the
impact can be considered transient.

Scale. The physical and spatial size of the impact
Local:

The impacted area extends only as far as the activity, e.g. footprint

Site:

The impact could affect the whole, or a measurable portion of the above
mentioned properties.

Regional:

The impact could affect the area including the neighbouring residential
areas.

Magnitude/ Severity. Does the impact destroy the environment, or alter its function.
Low:

The impact alters the affected environment in such a way that natural
processes are not affected.

Medium:

The affected environment is altered, but functions and processes
continue in a modified way.

High:

Function or process of the affected environment is disturbed to the
extent where it temporarily or permanently ceases.

Significance. This is an indication of the importance of the impact in terms of both physical extent
and time scale, and therefore indicates the level of mitigation required.

AGES

Negligible:

The impact is non-existent or unsubstantial and is of no or little
importance to any stakeholder and can be ignored.

Low:

The impact is limited in extent, has low to medium intensity; whatever its
probability of occurrence is, the impact will not have a material effect on
the decision and is likely to require management intervention with
increased costs.

Moderate:

The impact is of importance to one or more stakeholders, and its
intensity will be medium or high; therefore, the impact may materially
affect the decision, and management intervention will be required.

High:

The impact could render development options controversial or the
project unacceptable if it cannot be reduced to acceptable levels; and/or
the cost of management intervention will be a significant factor in
mitigation.
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The following weights were assigned to each attribute:
Aspect
Probability

Duration

Scale

Magnitude/Severity

Description

Weight

Improbable

1

Probable

2

Highly Probable

4

Definite

5

Short term

1

Medium term

3

Long term

4

Permanent

5

Local

1

Site

2

Regional

3

Low

2

Medium

6

High

8

Significance

Sum (Duration, Scale, Magnitude) x Probability
Negligible

<20

Low

<40

Moderate

<60

High

>60

The significance of each activity was rated without mitigation measures and with mitigation
measures for both construction, operational and closure phases of the Ethanol Plant
development.
7.3

Identification of Key Issues
The key issues listed in the following section have been determined through the following
avenues:
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•

Views of interested and affected parties;

•

Legislation; and

•

Professional understanding of the project team, environmental assessment
practitioners and specialist consultants.
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7.4

Impact analysis and proposed mitigation measures
The findings of the impact assessment have been consolidated in the sections below. The
impacts have been classified as impacts on the biophysical environment and impacts on the
socio-economic environment. The impacts are further classified in terms of the phase of the
development in which they are likely to occur, namely the construction phase, the
operational phase and the decommissioning phase (where applicable).
During their analysis, specialists were required to consider the impact significance before
and after mitigation measures are implemented. The mitigation measures are also
highlighted in this chapter and discussed in depth further in the specialist reports (see
relevant Appendices at the end of the report). In addition, suggested mitigation measures
for identified impacts are provided in the Environmental Management Plan (Appendix M).
Even though some impacts are perceived to be of high severity, it must be
highlighted that the probability of these impacts occurring might be low and therefore
the significance of the impact is reduced.
The significance of residual impacts is marked according to the following colour code for
ease of reference:
Colour

Significance

Impact of high significance
Impact of moderate significance
Impact of low significance
Impact Unknown or Negligible

Key Impacts identified by the EAP and specialists include:
•

Biophysical Environment
1. The effect on ground water;
2. The plant’s impact on surface water
3. Storm water impact
4. Biodiversity impact
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5. Atmospheric pollution;
•

Socio-Economic Environment
1. Loss of Heritage Resources;
2. Visual intrusion of the proposed development;
3. Noise Impact
4. Impact of the road infrastructure;
5. Safety and security;
6. Socio-economic impact including Tourism

7.5
7.5.1

Biophysical Environment
Groundwater Quality and Quantity associated with the Plant

Impact Description:
The following section was completed with the assistance of the Water Quality and Quantity
Assessment (Appendix E) undertaken by AGES – Hydrological Unit. The section focuses on
the potential groundwater impacts associated with the plant. A separate chapter has been
dedicated to regional impacts associated with the planting of feedstock (Section 8.2).
The simulated impacts on the water quality showed that there are no boreholes that are
currently in use that could be impacted in a case where seepage or leakage takes place.
The impacts would be on the local aquifers, surface water drainages and the downstream
environment.
Significance Rating
The below mentioned activities will extend further than the activity in most cases, but with
localized occurrences associated with fuel and minor spillages are possible. The magnitude
of the impact is rated as medium, because although the affected environment will be altered
it will still be able to function in a modified way. The duration will be medium term, but can
be mitigated by direct human action. The impact has a high probability of occurrence in the
absence of any mitigation measures. The mitigation efficiency will however be effective in
reducing the impact significance to low.
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Project Phase

Impact: Groundwater quality and quantity
Activity

Construction

Operational

Probability

Fuel spillage
from storage
and refuelling
of construction
vehicles

Highly
Probable
(WOM)

Water pollution
from
inadequate
sanitation
facilities

Probable
(WOM)

Contamination
due to
incorrect use
of mud from
the mud pond

Highly
Probable
(WOM)

Contamination
due to waste
water
discharge/
leakage

Highly
Probable
(WOM)

Contamination
due to effluent
from the plant

Highly
Probable
(WOM)

Duration

Scale

Magnitude/
Severity

Significance
WOM

WM

Medium term

Local

Medium

Moderate

Low

Medium term

Regional

Medium

Moderate

Low

Long term

Regional

Medium

Moderate

Low

Long term

Regional

Medium

Moderate

Low

Long term

Regional

Medium

Moderate

Low

Probable
(WM)

Improbable
(WM)

Probable
(WM)

Probable
(WM)

Probable
(WM)

•

WOM = Without mitigation measures. WM = With mitigation measures.

Mitigation measures: Construction Phase
Specific groundwater mitigation measures include:
1. Adequate fuel containment facilities to be used during construction phase.
2. The use of all materials, fuels and chemicals which could potentially leach into
underground water must be controlled.
3. All such materials, fuels and chemicals must be stored in a specific and secured
area to prevent pollution from spillages and leakages.
4. Construction vehicles and machines must be maintained properly to ensure that oil
spillages are kept at a minimum.
5. Spill trays must be provided if refuelling of construction vehicles are done on site.
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6. Chemical sanitary facilities must be provided for construction workers. Construction
workers should only be allowed to use temporary chemical toilets on the site.
Chemical toilets shall not be within close proximity of the drainage system.
Frequent maintenance should be done on the sanitary facilities and when waste is
removed it must be done without any spillages.
7. No uncontrolled discharges from the construction camp shall be permitted.
8. Provision for sufficient bunding of fuel tank and chemical storage areas.
9. Chemical storage areas should be sufficiently contained, and the use of chemicals
should be controlled.
Mitigation measures: Operational Phase
1. Waste needs to be treated before it is stored on un-bunded areas.
2. Positioning of the waste water dams and waste disposal or storage areas so that it
is not located in/ or will impede on any water course (including the 100 year flood
line).
3. The onsite monitoring boreholes should be equipped with an automated monitoring
system to monitor the water level variation.
4. Position the waste water dams and waste disposal or storage areas so that it is not
located on dykes, fault zones or drainages.
5. Design and construct waste water containment dams (mud ponds) so that seepage
would not occur (e.g. using synthetic liners).
6. Development of monitoring boreholes and implementation of a monitoring and
auditing programme as defined in Appendix G of the Water Quality and Quantity
Assessment.
i. Drilling of upstream and downstream monitoring boreholes would be
required.
ii. Drilling of a monitoring borehole at the fuel storage area.
7. Re-use of sewage water and waste water.
8. Disposal of sewage sludge to occur at a licensed dumping site.

AGES

-113-

FINAL

Ethanol Plant Cradock - EIA Report

7.5.2

Surface Water Quality and Quantity

Impact Description:
The following information was obtained from the Water Quality and Quantity Assessment
(Appendix E) undertaken by AGES – Hydrological Unit.
The following scenarios could lead to impacts on the surface water quality:
1. Physical discharge of waste water in the surface drainages.
2. Leakage of mud dams.
3. Sewage plant, sludge disposal and discharge water quality.
4. Fuel and chemical storage areas.
Construction activities that may result in surface water pollution include spillages from
refuelling of construction vehicles and inappropriate toilet facilities for construction workers.
The areas cleared of vegetation and impacted on by excavation must be managed to
prevent sedimentation. The location of stockpiled or excavated soil material must be done
in such a way as to prevent siltation of drainage systems.
Significance Rating
The above mentioned impacts have a regional extent during the operational phase as well
as medium severity. Even though the mitigated probability of occurrence has been rated as
low – there still is a probability that it may occur in the absence of appropriate mitigation
measures, rendering this impact moderate. Mitigation measures proposed will however
reduce the impact to low.
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Project Phase

Impact: Surface water quality and quantity
Activity

Construction

Sedimentation of
drainage systems

Probability

Highly
Probable
(WOM)

Duration

Scale

Magnitude/
Severity

Significance
WOM

WM

Medium term

Regional

Medium

Moderate

Low

Medium term

Local

Medium

Moderate

Low

Probable
(WM)

Operational

Fuel spillage from
storage
and
refuelling
of
construction
vehicles

Highly
Probable
(WOM)

Physical discharge
of waste water in
the
surface
drainages.

Not allowed
under current
proposal.

NA

NA

NA

NA

NA

Leakage of mud
dams.

Highly
Probable
(WOM)

Long term

Regional

Medium

Moderate

Low

Long Term

Regional

Medium

Moderate

Low

Probable
(WM)

Probable
(WM)
Surface
water
pollution
from
contaminated storm
water

Highly
Probable
(WOM)
Probable
(WM)

Mitigation measures: Construction Phase
The following surface water mitigation measures apply:
1. Construction workers must only be allowed to use temporary chemical toilets on
the site. Chemical toilets shall not be within close proximity of the drainage system.
Frequent maintenance should include the removal without spillages.
2. No uncontrolled discharges from the construction camp shall be permitted.
3. No bins containing organic solvents such as paint and thinners shall be cleaned on
site, unless containers for liquid waste disposal are placed for this purpose on site.
4. Chemicals, fuel and oil storage facilities should be bunded and paved.
5. Surface water draining of contaminated areas containing oil and petrol should be
channelled towards a sump to separate hydrocarbons and water. The sumps must
be cleaned out regularly to ensure its proper functioning.
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6. Construction vehicles and machines must be maintained properly to ensure that oil
spillages are kept at a minimum. Oil residue shall be treated with oil absorbent
such as Drizit, and removed to an approved waste site. Spill kits must be easy
accessible and workers must undergo training in the use thereof.
7. Concrete and tar shall be mixed in specifically demarcated areas.
8. Provide bins for construction workers at appropriate positions for disposal of litter.
9. Conduct an awareness program to reinforce sound environmental principles with
regard to littering and water pollution for construction workers.
10. The areas cleared of vegetation and impacted on by excavation must be managed
to prevent sedimentation of storm water channels – construction should preferably
take place during the drier winter months.
11. The location of stockpiled or excavated soil material must be done in such a way as
to prevent siltation of drainage systems. The excavated and stockpiled soil material
must be stored and bermed on higher lying areas of the site and not in any storm
water channel or steep gradients.
12. The construction camp must be adequately managed to avoid surface water
ponding.
13. Roads must be constructed in such a way that no storm water is concentrated.
14. Particular attention will have to be paid to discharge points of all stormwater
channels, where flow of water is concentrated. If these points are not sufficiently
stable for the increased flow rates anticipated, stabilization measures must be
designed.
15. In the event of erosion occurring, the contractor must commence with repairs
timeously. Restorative repairs should include the backfilling and consolidation of
eroded areas.
16. Where pipelines have been excavated, the area must be returned to preconstruction state.
17. Subsoil must be reinstated and rehabilitated where possible.
18. The potable water component should be treated with disinfection (ozone) for
microbiological content at point of entry with desalinization and softening at the
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cooling tower.
19. Aquatic biomonitoring of the Maraiskloofspruit should take place on a six monthly
basis during the construction of the proposed development. All assessments
should be undertaken by an accredited South African River Health Programme
(RHP) practitioner.
Mitigation measures: Operational phase
1. Water-use to be monitored on a daily basis.
2. The following water conservation technique should be implemented:
a. Invasive and alien plants should be identified and eradicated by
implementation of an eradication programme. A monitoring program
should be implemented afterwards to evaluate the success of the
programme.
3. The Great Fish River should be sampled at the upstream (SW1), middle stream
(SW2) and downstream (SW3) positions used in the Hydrocensus.
4. The Marais Spruit, the drainage line from the south and the canal should be
sampled at positions upstream and downstream of the ethanol plant. Surface
water features should be sampled monthly.
5. Six monthly sampling for toxicity tests of the Marais Spuit should be undertaken
during the operational phase of the development.
7.5.3

Stormwater Management

Impact Description:
Both the construction phase and operational phase will have an impact on how storm water
is managed. The main activities that impact upon storm water are clearance of vegetation,
stockpiling of excavated soil, contamination of storm water during construction and
operation, and the activities (re-fuelling, handling of chemicals etc) in the construction camp.
Significance Rating
This impact has a regional extent as well as medium intensity. In the absence of the
proposed mitigation measures there might be a moderate impact, with the appropriate
mitigation measures the impact is reduced to low.
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Project Phase

Impact: Storm water Management
Activity

Construction

Sedimentation due
to
vegetation
clearance

Probability

Highly
Probable
(WOM)

Duration

Scale

Magnitude/
Severity

Significance
WOM

WM

Medium term

Site

Medium

Moderate

Low

Medium term

Site

Medium

Moderate

Low

Long term

Regional

Medium

Moderate

Low
Negligible

Probable
(WM)
Contamination of
storm water run off

Highly
Probable
(WOM)
Probable
(WM)

Operational

Contamination of
storm water run off

Probable
(WOM)
Improbable
(WM)

Mitigation measures – Construction Phase
1. Construction activities should preferably take place during the drier season to
prevent soil erosion and siltation to surface water features.
2. No permanent or temporary structures or infrastructures, or camps or storage
areas or chemical toilets etc. may be positioned in any water course or in any 1:100
year flood line.
3. The excavated and stockpiled soil material must be stored and bermed on higher
lying areas of the site and not in any storm water channel or steep gradients.
4. Particular attention will have to be paid to discharge points of all storm water
channels, where flow of water is concentrated. If these points are not sufficiently
stable for the increased flow rates anticipated, stabilization measures must be
designed.
5. All surplus or unsuitable excavation materials arising from excavations must be
spoiled and neatly spread and levelled so as not to interfere with future works or
disrupt the natural flow of water. Rocks, trees and debris must be removed from the
construction area to spoil areas designated for this purpose.
6. All spillages from any potential contaminants such as lubricants and hydro-carbon
based fuels must be safely and immediately removed and disposed of at an
appropriate site.
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7. Surface water draining of contaminated areas containing oil and petrol should be
channelled towards a sump which will separate these chemicals and oils.
Mitigation measures – Operational Phase
1. Storm water should be diverted away from the steep gradients as well as
temporary stockpiled soil and/ or waste. An efficient sheet-wash (storm water)
diversion berm must be installed around these areas.
2. Exposed soil should be re-vegetated or covered to prevent soil erosion.
3. Efficient and effective storm water management structures to be applied near all
storage facilities of chemicals and hazardous material.
7.5.4

Biodiversity Impact

Impact Description:
The following section was completed with the assistance of the Ecological Report (Appendix
F) compiled by AGES – Ecological Unit. The vegetation on site varies from totally modified
cultivated fields and old cultivated fields, to vegetation associated with drainage channels
and lowlands (sweet thorn dominated), to disturbed, overgrazed shrubland areas more to
the west. Various exotic weeds and exotic trees occur throughout the site and along the
canal, indicating the high levels of disturbance and degradation of the site. The koppies are
deemed to be sensitive and a buffer of at least 30 metres will have to be kept from the foot
of the rocky outcrops on site. The non-perennial drainage line will have to be re-routed to
accommodate the proposed development. According to the study by Van Staden (2009), all
diversion alternatives can be supported as long as the stormwater management function of
the drainage line is conserved.
Significance Rating
The construction phase has a definite probability on a site extent, leading to a Moderate
impact.
This establishment of fields for sugar beet and grain sorghum7 will have a regional extent as

7 The formation of new agricultural land is not recommended or expected under the current proposal. There is
enough irrigation land available within the average economic radius of 70km around the site. Furthermore the
ploughing of virgin land will necessitate the undertaking of an Environmental Impact Assessment (Basic
Assessment) should the size of the area exceed 3 hectares; according to GNR 386, listed activity nr 12.
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well as medium intensity. The probability of occurrence has been rated as definite but the
severity as low due to the fact that existing disturbed land will be utilized. Mitigation
measures would lower the significance of the activity but not to such an extent that it can be
classified as “Low significance”.
Project Phase

Biodiversity Impact
Activity

Construction

Operational

Probability

Excavation and
clearance of site.
Building of plant.

Definite

Re-routing of nonperennial
drainage line and
irrigation canal

Definite

Establishment of
sugar beet and
grain sorghum
fields*

Definite

Duration

Scale

Magnitude/

Significance*

Severity

WOM

WM

Permanent

Site

Low

Moderate

Moderate

Permanent

Site

High (WOM)

High

Moderate

Moderate

Moderate

(WOM)
Definite (WM)

(WOM)

Low (WM)

Definite (WM)
Long term

Regional

Low

(WOM)
Definite (WM)

*Impact not anticipated due to the fact that existing fields will be planted with sugar beet and sorghum.

Mitigation measures – Construction Phase
1. Development shall be restricted to the proposed site.
2. Construction teams and machinery should not be allowed outside the boundaries
of the footprint of the development. Access to the site should be clearly
demarcated.
3. A buffer zone of at least 30m should be kept from the 900m elevation contour of
the outcrop to the south-east of the site. A further 30 meter buffer is necessary
from the 920 m contour of the koppie to the south-west of the site
4. No snaring of animals allowed.
5. As much natural vegetation should be retained as possible. Careful pre-planning of
trees that should be retained should be done. Existing indigenous trees should
rather be retained, or replanted on-site.
6. As far as possible construction work should be restricted to one area at a time on
the site. By doing so mammals, smaller birds and reptiles will have sufficient time to
withstand the disturbance and move into undisturbed zones.
7. Prior to construction, fences should be erected in such a manner to prevent access
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and damage to any sensitive areas. Sensitive areas on site include the outcrops
(koppies) as well as the portions of the drainage lines to be retained.
8. In order to minimize artificially generated surface storm water runoff, total sealing of
paved areas such as parking lots, driveways, pavements and walkways should not
be permitted. Permeable material should rather be utilized for these purposes.
9. No trees may be cut inside or outside the site for firewood.
10. Trees removed from the proposed realigning of the irrigation canal should be used
to re-establish vegetation along the proposed diversion section of the drainage line.
11. The diverted drainage channel should be constructed as a ‘Green Channel’, with
natural, indigenous vegetation allowed to extend from the southern drainage line
areas.
12. The channel should then be used to create a vegetated area to reduce the erosive
power of the water prior to entering the rest of the catchment system. The following
points should be considered in the design:
a. The channel area should be created with a shallow longitudinal and cross
sectional gradient to slow the flow of water to the system and to allow the
water to spread through the entire system which is created.
b. The base of the created channel area should be stabilised by making use
of reno mattresses.
c. A 200mm layer of topsoil should be overlayed on top of the reno
mattresses to allow vegetation to become established above the reno
mattresses.
d. The topsoil should be secured by making use of a geotextile mesh such as
MacmatTM or Biojute to secure the soil for sufficient time to allow
vegetation to become established.
13. Adequate storm-water management must be incorporated into the design of the
proposed development order to prevent erosion. In this regard the following
specific points are raised:
a. Sheet runoff from paved surfaces and access roads needs to be curtailed.
b. Runoff from paved surfaces should be slowed down by the strategic
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placement of berms.
c. As much vegetation growth as possible should be promoted within the
proposed development area, in order to protect soils and to reduce the
percentage of the surface area which is paved. In this regard, special
mention is made of the need to use indigenous vegetation species as the
first choice during landscaping.
d. Attenuation of storm-water runoff should take place at strategic points to
prevent erosion and incision of the riparian features, due to the increased
runoff from the paved surfaces.
14. During construction, erosion berms should be installed to prevent gully formation.
The following points should serve to guide the placement of erosion berms:
a. Where the track has a slope of less than 2%, berms should be installed
every 50m.
b. Where the track slopes between 2% and 10%, berms should be installed
every 25m.
c. Where the track slopes between 10%-15%, berms should be installed
every 20m.
d. Where the track has a slope greater than-15%, berms should be installed
every 10m.
15. Upon completion of the construction of the channel, small retaining berms should
be constructed at 20 metre intervals horizontally along the wall to prevent erosion
and siltation of the drainage system. The retaining berms should have a minimum
height of 150mm.
16. Throughout the construction and operational phases of the development it is
deemed essential that the quality of the water entering the channel be maintained
at a high quality by ensuring that no sewage outfall or other poor quality effluents
enter the system and that the amount of litter entering the system is controlled.
17. The areas surrounding the channel need to be thoroughly rehabilitated according
to the guidelines below:
a. The areas where soils have been compacted need to be ripped and

AGES

-122-

FINAL

Ethanol Plant Cradock - EIA Report

hydroseeded prior to the first rains.
b. Areas where the topography has been altered surrounding the facility need
to be reprofiled to attain a shallow sloping gradient down to the channel
boundary.
18. The cut next to the re-routed irrigation canal (especially next to the koppie to the
south-east) must be rehabilitated and reseeded to allow natural vegetation to
establish. Should the cut be too steep it will have to be reprofiled to ensure
effective establishment of vegetation and to curb erosion.
19. On completion of the construction, the drainage line and irrigation channel must be
inspected by an ecologist to ensure that sufficient rehabilitation has taken place
prior to the contractors leaving the site in order to allow a natural vegetation
community to re-establish adjacent to the features.
20. It must be insured that connectivity of the drainage feature to the riparian features
beyond the subject property boundary, are maintained.
21. Fires within the construction area must be prevented at all times.
Mitigation measures: Operational phase
1. Only low lightening streetlights will be mounted, with fittings shining down so as to
minimise disturbance on biodiversity.
2. The use of pesticides and herbicides to be minimised.
3. Ongoing removal of alien vegetation stands and encroaching terrestrial species,
which show signs of dominance or active recruitment, should take place throughout
the construction and operational phase of the development.
7.5.5

Atmospheric Pollution

Impact Description:
The impacts with regard to air quality was determined and mitigated for with the assistance
of the Air Quality Assessment conducted by Ehrcon (Appendix D). Dust deposition is
expected to be a visible nuisance during the construction and rehabilitation periods. The
impact is predicted to be limited to an area 900m in a north westerly and 400m in a south
easterly direction (downwind of the plant). Dust generated during the construction period is
expected to be a temporal nuisance only and will not significantly impact the health of the
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surrounding communities.
Ground level concentrations of PM10 in excess of the 24-hour national standard of 75µg/m3
are possible over an isolated area directly beyond the north western boundary. However
this impact is only expected during plant start-up associated with poor ambient dispersion
potential, i.e. typically early winter mornings. The plant is expected to operate for 24 hours
and 7 days a week and therefore plant shut down and start-up will be the exception. Daily
maximum and annual average PM10 concentrations are not expected to exceed the
respective standards at the nearest formal residential areas. The daily lower assessment
threshold, set at 50% of the standard, could be exceeded at sensitive receivers immediately
bordering the process plant.
Ground level SO2 concentrations are expected to be below 50% of the relevant standard
for all the reference periods.
Hourly NO2 concentrations could exceed the national standard during poor boiler plant
performance. The excessive ground level concentrations are expected immediately beyond
the south eastern process boundary (top of the koppie to the south-east), an area currently
uninhabited.
Ground level carbon monoxide concentrations will not pose a health risk to the surrounding
communities.
Predicted annual VOC concentrations are below the adopted guideline at the nearest
sensitive receivers and not expected to pose a health risk to the surrounding communities.
A subjective estimation indicates that 50% of the population may detect the presence of an
“uncommon smell”, in this case a unique olfactory sensation which could be related to the
process under investigation, in large parts of Cradock. Such VOC ambient concentrations
are expected only during extreme pollution spells associated with poor dispersion
conditions.
Fugitive emissions can be effectively mitigated through application of sound industrial
control and environmental management principles. A reduction in emissions of up to 80%
can be achieved.
Significance Rating
The different emissions released were rated differently according to their severity and
probability of occurrence. The specialist (EHRCON) used a different method of calculating
the significance of each impact (Refer to Table 21 of Air Quality Report – Appendix D).
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Where discrepancies occurred between the two methods the rating by EHRCON is given in
italics in the table below.
Every significant emission could be mitigated to a significance of low to negligible, except
for VOC emissions which is rated as having a moderate significance. The report by
EHRCON estimated that 50% of the population may detect the presence of an “uncommon
smell”, in this case a unique olfactory sensation which could be related to the process under
investigation. Such VOC ambient concentrations are expected only during extreme pollution
spells (therefore extraordinary conditions) associated with poor dispersion conditions (e.g.
cold winter mornings). VOCs will mostly be emitted uncontrollably during storage, ethanol
transfer and waste water treatment.

Project Phase

Impact: Atmospheric pollution
Activity

Construction

Operation

Probability

Atmospheric
pollution through
the burning of
rubble

Highly
probable
(WOM)

Dust pollution from
vegetation
clearance,
earthworks
and
increased traffic:
Residential Areas

Highly
probable
(WOM)

Dust pollution from
vegetation
clearance,
earthworks
and
increased traffic:
Houses situated
directly adjacent to
the plant site
(property of CR
Kersop)

Highly
probable
(WOM)

Fugitive
Dust
Emissions
from
vehicles, material
handling operations
and stockpile yards

Highly
probable
(WOM)

Vehicle-entrained
Emissions
from
roads

Highly
probable
(WOM)

Duration

Scale

Magnitude/

Significance*

Severity

WOM

WM

Short term

Site

Medium

Moderate

Low

Medium
term

Regional

Medium

Moderate

Low

Improbable
(WM)

(Local)

(Short term)

Probable
(WM)
Medium
term

Regional

High

Moderate

Low

Long term

Site

Low

Low*

(Local)

Low
(Negligible)

Regional

Medium

Moderate

Probable
(WM)

(Negligible)

Probable
(WM)
Long term

Low

Probable
(WM)
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Dust pollution from
operational phase

Highly
probable
(WOM)

Long term

Local

Low
(negligible)

Moderate

Low

Long term

Regional

Medium
(WOM)

Moderate

Low

Low

Low

(Local)

Low
(negligible)

Local

Low

Low

Improbable
(WM)
Release of PM10
due to material
handling
and
process
cooling
(steam generation)

Highly
probable
(WOM)

Release of SO2

Highly
probable

(Local)

Low

Probable
(WM)

(WM)
Long term

Regional

(Negligible)

(WOM)
Probable
(WM)
Release of NO2

Highly
probable

Long term

Low
(Negligible)

(WOM)
Probable
(WM)
Release of CO

Release of CO2

Probable

Highly
probable

Long term

Low
(negligible)

Negligible

Negligible

(Low)

(Low)

Low

Moderate

Low

(Permanent)

Regional
(Global)

Long term

Regional

Medium

Moderate

Moderate
(Low)

Long term

Local

(WOM)
Probable
(WM)
VOC
emissions
from tank sources,
transfer, and waste
water treatment.

Highly
probable

(Local)

(WOM)
Probable
(WM)

* Please note: Where discrepancies between the method used by AGES to rate impact significance
(Plomp, 2004) and the method used by Neveling (2004) occurred, the rating by EHRCON is given in
italics in the table below.

Mitigation measures: Construction Phase
1. Damping down of access roads, stockpiles and cleared areas must take place to
minimize dust pollution.
2. Hard surface the site roads at the earliest stage in the construction phase.
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3. Impose speed limits (25 km/h in all areas within the site boundaries).
4. Ensure that no refuse wastes are burnt on the premises or surroundings. Refuse
wastes should be removed by an official contractor and dumped at a registered
site.
5. Proper rehabilitation of disturbed areas is required in order to minimize bare
patches.
6. Vehicles to be used during the construction phase are to be kept in good working
condition and should not be the source of excessive fumes.
7. Transported materials must be done in such a manner that they do not fly or fall off
the vehicle by covering or wetting friable materials.
8. The site and crew are to be managed in strict accordance with the Occupational
Health and Safety Act, 1993 (Act No.85 of 1993).

Mitigation measures: Operational phase
1. An effective air quality management programme should be compiled for the
operations (as stipulated in the Air Quality Impact Study by EHRCON).
2. Mandatory monitoring should be undertaken; which may be supplemented by
modelling techniques to provide an adequate level of information on ambient air
quality. This method should be implemented where the upper assessment
threshold for a specific pollutant is exceeded.
3. A combination of measurement and modelling techniques should be implemented
in areas and for pollutants for which concentrations are between the upper and
lower assessment thresholds. The sole use of modelling or objective estimation
techniques is permissible for pollutant concentrations below the lower assessment
threshold.
4. Compliance monitoring assessments for PM10 and VOC will be required for the
first year of operation. Data from the assessments should be used to validate the
findings of the impact study and confirm the effectiveness of control measures. This
will assist effective air quality management, public discernment and open
communication to all stakeholders.
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5. A stack height of 40m will be required to be constructed.
6. All boiler stacks must be fitted with modern efficient scrubbers to comply with
atmospheric discharge requirements. Allowance must be made for:
a. Obtaining atmospheric discharge licenses and subsequent compliance
monitoring.
b. Documentation of operating procedures and proper training of operators in
the use and maintenance of the equipment.
7. Wet suppression will be required to reduce emissions from materials handling
operations. The application of liquid sprays to off-loading points and storage areas
should be considered.
8. Graveling, paving and/or tarring of main access roads will be done.
9. No refuse wastes will be allowed to be burned on the premises or surroundings.
10. In order to curb the impact of emissions by heavy vehicles; heavy vehicle traffic
should be directed past town according to Alternative Routes 2 and 4 as stipulated
in the Traffic Impact Assessment (Appendix G).
7.6
7.6.1

Socio-Economic Environment
Loss of Heritage sites

Impact Description:
A heritage impact assessment was undertaken by Dr Johan Binneman and Ms Celeste
Booth from the Department of Archaeology at the Albany Museum in Grahamstown to
determine the presence of any archaeological artefacts (Appendix I).
A few Middle Stone Age (older that 30 000 years) and some Later Stone Age (younger than
30 000 years) stone tools were located in previously ploughed fields and in the area
surrounding the shooting range. These stone tools were observed to be in secondary
context. It was not necessary to collect the stone tools as the Albany Museum already
houses similar artefacts from the region. The heritage study concluded that the proposed
development site is of low archaeological sensitivity, and that the development may proceed
as planned.

AGES

-128-

FINAL

Ethanol Plant Cradock - EIA Report

Significance Rating:
This impact is expected to have a local extent. The probability of disturbing features of
heritage value is rated as improbable, while the severity rating is considered to be low
rendering this impact of negligible significance.
Project Phase

Loss of heritage resources
Activity

Probability

Construction

Disturbance of
significant
heritage
resources due to
excavation of site

Operational

The footprint of the disturbance
would be established during
construction phase and therefore the
Operational Phase would not have
an impact different from the
Construction Phase.

Improbable

Duration

Scale

Magnitude/

Significance*

Severity

WOM

WM

Permanent

Local

Low

Negligible

Negligible

N/A

N/A

N/A

N/A

N/A

Mitigation measures: Construction Phase
1. It should be kept in mind that archaeological deposits usually occur below ground
level. Should archaeological artefacts or skeletal material be revealed in the area
during construction activities, such activities should be halted, and the Albany
Museum and/or the South African Heritage Resources Agency should be notified in
order for an investigation and evaluation of the find(s) to take place.
2. The proposed development will take place within a few hundred metres of the
banks of the Great Fish River. It falls within the range where fresh water shell
middens could be expected. Should such features be exposed during construction,
work should be stopped immediately and the matter should be reported to the
Albany Museum and/or the South African Heritage Resources Agency.
7.6.2

Visual Impact

Impact Description:
The impacts with regard to the expected visual impact the development would incur was
determined and mitigated for with the assistance of the Visual Impact Assessment
conducted by AXIS Landscape Architects (Appendix H).
The report investigated impacts that will occur in the construction and operational phases.
The assessment of the various landscape impacts has indicated that the most significant
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impacts will occur during the construction phase of the development. Shrub and agricultural
land areas will have to be cleared to make way for roads, parking areas and buildings.
Major and minor earthworks will take place to ensure site preparation; which will entail the
removal of the existing soil cover and the subsequent exposing of the soil. Material
stockpiles, site offices, construction camps and construction equipment will be present on
site giving the site, which could give the site a disordered feel. The buildings and factory will
be completed in due course and the construction site will be cleaned and disturbed areas
landscaped. The impact will thus abate as the development reaches its final completion
stages and the disturbed areas are rehabilitated.
Significance Rating
The visual receptors that will be mostly affected are the surrounding residents living within a
2 km distance from the site. The residential areas and farm residents outside the 2 km
radius zone will not experience the full extent of the development and may only be exposed
to fragmented views of the construction phase and completed development due to the
topography that screens most of the site. The visual intrusion is considered to be minimal
and the distance between the observers and the proposed development is in itself a
mitigating factor.
The change in surface cover from agricultural land and shrub to exposed soil will reduce the
rural character of the area. The potential visual impact of the development will be
moderately high during the construction of the developments when unsightly views of the
construction activity will be visible. The residents within a 2 km radius (particularly
Lingelihle) will experience a high level of visual exposure due to their proximity and the
exposed soil, construction equipment and material stockpiles will cause high visual
intrusion. The impacts will however abate as the development reaches final completion and
the disturbed areas are rehabilitated.
According to the results tabulated below the visual impact during the construction phase
and operational phases will be high to moderate. The visual impact can be reduced to
moderate or low assuming that mitigation measures as described in this report and other
specialist reports be adequately implemented.
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Project Phase

Landscape Impacts
Activity

Construction

Project Phase

Probability

Duration

Scale

Magnitude/

Significance*

Severity

WOM

WM

Removal of shrub
and agricultural
land

Highly
Probable

Permanent

Regional

Moderate

Moderate

Low

Change in surface
cover, altering
rural character
and loss of open
space

Definite

Permanent

Regional

High

High

Moderate

Visual Impact on adjacent landowners (in particular Lingelihle)
Activity

Probability

Duration

Scale

Magnitude/

Significance*

Severity

WOM

WM

Construction

Altering the visual
character of the
site
due
to
presence
of
unsightly views of
the construction
activity.

Definite

Temporary

Local

Moderately
High

Moderately
High

Moderate

Operational

Altering the visual
character of the
site
due
to
introduction of
new land uses on
the site.

Definite

Permanent

Regional

High

High

Moderate

Project Phase

Visual Impact on residents outside a 2km radius from the site (Cradock CBD)
Activity

Probability

Duration

Scale

Magnitude/

Significance*

Severity

WOM

WM

Construction

Altering the visual
character of the
site
due
to
presence
of
unsightly views of
the construction
activity.

Probable

Permanent

Regional

Low

Low

Low

Operational

Altering the visual
character of the
site
due
to
introduction of
new land uses on
the site.

Probable

Permanent

Regional

Low

Low

Low
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Project Phase

Visual Impact on recreational users and tourists
Activity

Probability

Duration

Scale

Magnitude/

Significance*

Severity

WOM

WM

Construction

Causing unsightly
views of exposed
soil
and
construction
activity

Definite

Permanent

Regional

Moderate

Moderate

Low

Operational

Altering
the
existing
rural
appearance

Definite

Permanent

Regional

Moderate

Moderate

Low

Project Phase

Visual Impact on motorists
Duration

Scale

Magnitude/

Significance*

Severity

WOM

WM

Activity

Probability

Construction

Causing unsightly
views of exposed
soil
and
construction
activity

Definite

Temporary

Local

Moderate

Moderate

Low

Operational

Altering
the
existing
shrub
and agricultural
land appearance

Definite

Permanent

Local

Moderate

Moderate

Low

* For a detailed description of the methodology used to determine impacts refer to Tables 1 and 2 of the Visual
Impact Assessment (Appendix H). Please note that the consultant used a slightly different methodology to
calculate visual impacts than what is used in the rest of this document.

Mitigation measures: Construction Phase
Mitigation to lower the significance of the anticipated impacts to acceptable standards is
described below. When considering mitigation measures to reduce the visual impact, three
rules were considered. Mitigation measures should be:
•

Economically feasible;

•

Effective (time allowed for implementation and provision for management /
maintenance)

•

Visually acceptable (within the context of the existing landscape).

General mitigation measures:
•
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Where areas are going to be disturbed through the destruction of vegetation, the
vegetation occurring in the area to be disturbed must be salvaged and kept in a
-132-

FINAL

Ethanol Plant Cradock - EIA Report

controlled environment such as a nursery, for future re-planting in the disturbed
areas as a measure of rehabilitation.
•

Construction should preferably take place during the off peak tourism season.

•

Trees should be planted along the boundary of the project site.

•

The planting of evergreen trees within and particularly on the periphery of
Lingelihle closest to the proposed development site should be considered as part
of a community upliftment project.

Mitigation measures to be taken into account during the final design stage of the
development:
•

All project facilities, fences and sign boards should be painted with a muted earthtoned colour that will blend with the background colour of the vegetation. Avoid
pure lights and darks.

•

All surface treatments must be non-reflective.

•

Be sensitive towards the use of glass or material with a high reflectivity in building
designs which may cause glare in order to avoid visual discomfort for residents,
tourists or motorists. It is proposed that windows should be embedded in the
building facade and that large roof overhangs should be constructed to minimise
the potential of glare occurring.

•

Minimise roads around the perimeter of the development. Concentrate road
circulation in the centre around the buildings to reduce possibility of vehicle lights
disturbing adjacent residents at night.

Obtrusive lighting could potentially be an issue. The following mitigation measures have
been identified to avoid the occurrence of light trespass and glare:
•

Where lighting is not required during the entire night, the lights shall be controlled
via a sensor or connected to a time-switch to operate only when required;

•

No lamppost shall exceed 5 m in height in order to avoid the actual lamp post
becoming a visual impact;

•
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Avoid light trespass and glare originating from street and security lighting. Fit “full
cut-off” luminaires to limit the amount of light trespass and to control light output
and restrain glare; and
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•

When vertical structures or surfaces are lit such as building facades or signs, direct
the light downwards if possible. If the only alternative is to up-light the element, the
correct luminaire must be fitted to avoid light spillage.

Mitigation measure during the construction stage:
•

If practically possible, construction camps should be located in already disturbed
areas or where it isn’t necessary to remove established vegetation (e.g. naturally
bare areas).

•

Keep the construction sites and camps neat, clean and organised in order to
portray a tidy appearance.

•

Remove rubble and other building rubbish off site as soon as possible or place it in
a container in order to keep the construction site free from additional unsightly
elements.

•

Locate the construction camps and the material stockpiles outside of the visual
field of sensitive visual receptors.

•

Rehabilitate or vegetate disturbed areas as soon as practically possible after
construction. This should be done to restrict long stages of exposed soil and
possible erosion that will result in indirect landscape and visual impacts.

•

If construction is necessary during night time, direct light sources away from
residential units and roads.

•

Dust suppression procedures should be implemented during the construction and
operational phases of the development. Care should especially be taken on windy
days.

•

Screen the construction camp and lay-down yards by enclosing the entire area with
a dark green or black shade cloth of no less than 2 m height.

Mitigation measures: Operational Phase
The following mitigation measures are to be adhered to during the Operational Phase of the
development:
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Maintain the landscape to a high aesthetic standard to retain a high visual quality
for visitors and observers.

•

Refrain from installing permanent lighting where light is required intermittently.
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Lighting can be switched on manually or through an automatic time switch,
synchronised with times light is required.
7.6.3

Noise Impact

Impact Description:
The impacts with regard to noise was determined and mitigated for with the assistance of
the Noise Impact Assessment conducted by JH Consulting (Appendix J).
Measurements of the existing ambient noise levels at the proposed site, as well as the
noise of operations at a functioning ethanol plant which is currently operated in a similar
manner and with similar equipment and procedures, were taken.
Construction activities associated with the new infrastructure are unlikely to increase the
noise level by more than that experienced for the operational phase. This impact is likely to
span a relatively short time period. The operational phase will generate noise associated
with transport, offloading, milling and associated activities within the plant.
Significance Rating
During daytime the impact is rated as being ‘none’ beyond a distance of 530m from the
plant, ‘moderate’ at 230m. At night the impacted area increases and is rated as ‘none’ at
1.7km, ‘moderate’ at 730m and ‘high’ at 550m. The nearest dwellings in Lingelihle is located
approximately 550 to 600 metres from the boundary of the site. The magnitude of the
impact at the nearest dwellings is thus rated as being ‘moderate’ at night. Mitigation
measures are proposed to lower the significance of the impacts identified to low.
A number of farm houses are situated between Lingelihle and the plant. During the day the
nearest houses are expected to experience a high impact, while the furthest houses will
experience a low noise impact. However, the noise impact is expected to increase at night.
The noise predictions at the nearest houses is 65 dB(A), which is 10 dB greater than
the recommended rating level for a suburban area with little road traffic, and 5 dB increase
on the existing noise level, which is classed as moderate. This is a noticeable increase and
therefore is expected to give rise to complaints (Hassall, 2009).
Mitigation measures must already be taken in the design stage to ensure that the plant is
designed to have a low to very low impact on the nearest dwellings in Lingelihle.
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Project Phase

Impact: Noise
Activity

Construction

Operation

Probability

Duration

Noise Impact associated
with construction of the
plant

Highly probable
(WOM)

Day-time noise impact
associated
with
operation of the plant:
Impact on dwellings in
Cradock

Improbable

Night time noise impact
associated
with
operation of the plant:
Houses adjacent to
plant (Kersop property)

Highly probable

Night time noise impact
associated
with
operation of the plant:
Part of Lingelihle closest
to plant

Highly probable
(WOM)

Night time noise impact
associated
with
operation of the plant:
Cradock
Central
Business District

Improbable

Impact associated with
increased train traffic

Probable

Impact associated with
increased road traffic

Highly probable

Medium
term

Scale

Regional

Probable (WM)

Magnitude/

Significance*

Severity

WOM

WM

Medium
(WOM)

Moderate

Low

Low (WM)
Long

Regional

Low

Negligible

Negligible

Regional

High (WOM)

High

Moderate

Moderate

Low

term

Long
term

Medium
(WM)

Long

Regional

term

Medium
(WOM)

Probable (WM)

Low (WM)

Long

Regional

Low

Negligible

Negligible

Regional

Low

Negligible

Negligible

Regional

Medium

Moderate

Low

term

Long
term
Long
term

(WOM)
Low (WM)

Mitigation measures: Design Phase
1. Silencers on equipment such as turbines, pumps, generators, and fans should be
properly designed.
2. An engineer specializing in acoustic and noise control should be consulted and the
plant be designed to ensure that a low to very low impact is experienced at the
nearest dwellings in Lingelihle.
Mitigation measures: Construction Phase
1. Schedule road traffic movements to normal working hours (08H00 –18H00).
2. Appropriate silencing measures to be taken if noise levels exceed levels of
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nuisance.
3. All equipment and vehicles on the site should be equipped with noise suppressing
measures and kept in proper working order.
4. Should an extension of the upgrading hours be required, the adjacent property
owners are to be informed in writing two days in advance of any overtime activities.
Mitigation measures: Operational Phase
1. Maintenance of equipment and operational procedures: Proper design and
maintenance of silencers on equipment such as turbines, pumps, generators, and
fans. Systematic maintenance of all forms of equipment, and training of personnel
to adhere to operational procedures that reduce the occurrence and magnitude of
individual noisy events.
2. Placement of material stockpiles: Where possible material stockpiles should be
placed so as to protect the boundaries in the direction of sensitive receptors from
noise from individual operations and especially from roads, which for greatest effect
should be placed directly behind them. If a berm is constructed, it should be of
such a height as to effectively act as a noise barrier, if line of sight calculations
show this to be practicable.
3. Steam venting is a feature of chemical plants and refineries, a large number being
present throughout the plant. Noise reduction can be achieved by fitting each
individual vent with silencers, and the cumulative noise reduction can be significant.
4. Equipment noise audits: Standardised noise measurements should be carried out
on individual equipment at the delivery to site to construct a reference database
and regular checks carried out to ensure that equipment is not deteriorating and to
detect increases which could lead to increase in the noise impact over time and
increased complaints.
5. Environmental noise monitoring: This should be carried out regularly at specific
positions to detect deviations from predicted noise levels and enable corrective
measures to be taken where warranted.
6. All activities on the site must abide by the National Noise Laws and the local noise
by-laws.
7. Systematic maintenance of all forms of equipment, and training of personnel to
AGES
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adhere to operational procedures that reduce the occurrence and magnitude of
individual noisy events.
8. In order to curb the noise impact by heavy vehicles; heavy vehicle traffic should
directed past town according to Alternative Routes 2 and 4 as stipulated in the
Traffic Impact Assessment (Appendix G).
7.6.4

Traffic Impact

Impact Description:
A Traffic Impact Assessment was done by Corli Havenga Transportation Engineers to
determine the impact of the expected traffic generated by the development on the road
infrastructure and to propose appropriate mitigation measures (Appendix G).
The presence of construction vehicles on site will have an impact on the traffic situation of
the neighbouring areas although movement outside the site will be limited. The results of
the capacity analyses indicated that the proposed development can be supported should
various routes and intersections within and surrounding Cradock be upgraded.
A large number of heavy vehicles are already passing through Cradock and an increase in
heavy vehicles through town should be avoided; especially if they are not intended to do
business in the town. The location of the proposed plant enables trucks originating from the
production areas to deliver stock via alternative routes; thereby avoiding the Central
Business District (CBD) of Cradock. The trips generated by trucks associated with the plant
are not considered passing trade as is the case with the current truck traffic on the N10
through Cradock, and should be kept out of town as far as possible.
Significance Rating:
Construction activities will result in increased traffic by heavy vehicles in the area that can
result in disruptions to traffic flow, even though only for a short period. This can lead to a
moderate negative impact during the construction phase with or without mitigation. The
impact on traffic during the operational phases are permanent and on a regional level, but it
will have a low impact with appropriate mitigation and a positive High impact on the
infrastructure upgrading and associated improvement of road and pedestrian safety.
From a traffic flow point of view the proposed plant can be supported.
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Impact: Traffic associated with the plant
Project Phase

Impact: Traffic impact
Activity

Probability

Duration

Scale

Magnitude/

Significance*

Severity

WOM

WM

Construction

Traffic impact
caused by
construction
activities

Highly
probable

Short term

Regional

Medium

Moderate

Moderate

Operational

Increased traffic
flow on the
surrounding roads

Highly
probable
(WOM)

Long term

Regional

Medium
(WOM)

Moderate

Low

NA

Moderate
(positive)

Low (WM)

Probable
(WM)
Improvement of
road safety &
Access

Highly
probable

Permanent

Regional

Medium
(Positive)

Mitigation measures: Design, Construction and Operational Phases
1. No construction vehicle allowed outside the demarcated areas on-site.
2. Construction vehicles to be checked and maintained well, drivers of construction
vehicles to be trained adequately.
3. Alternative Routes 2 and 4 should be pursued to divert the plant truck traffic around
the Cradock CBD (as detailed in the Traffic Impact Study):
a. Route 2: R390 avoid going through town by crossing the Great Fish River
north of Cradock and coming in via Marlow onto R390 and R337.
b. Route 4: N10 turn on existing gravel road south of Cradock onto R390 and
R337.
4. As part of Route 2, the intersection of Marlow Road and the R390 should be
upgraded as follows:
a. Passing lane to separate right-turn and through traffic flow; and
b. Bell mouth of the intersection on the gravel road, on both the R390 and the
extension of Church Street side.
5. As part of Route 4, the intersection of Halesowen Road and the N10 should be
upgraded as follows:
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a. A 60m left slip lane on the N10;
b. A section of this road be constructed as part of the intersection upgrade;
c. Bell mouth of the intersection on the gravel road, on the R390.
6. Once the final production areas are known, the surfacing of the Halesowen road
should be considered should this route accommodate large numbers of heavy
vehicles.
7. The following intersection upgrading be implemented to reduce conflict:
a. Intersection: N10 & Church Street/Marlow Road:
•

60m right-turn lanes on the N10 both approaches;

•

60m left slip lane on the Church Street approach.

b. Intersection: Church Street & R390:
•

30m right-turn lane on Church Street, western approach.

c. Intersection: R390 & R337:
•

45m right-turn lane on R390, northern approach.

8. The use of the access to the plant is subject to final approval from the provincial
Roads Agency.
9. Access to the plant should preferably be located opposite the access point to the
municipal nursery and waste-water works. This aspect needs to be resolved at the
detail design stage with the local authority and the provincial roads department.
10. The section of the R337 from the railway line to the plant needs to be constructed
to provincial road design standards.
11. There will be a public transport component and provision should be made at the
entrance to the plant for operators to drop off and pick up commuters.
7.6.5

Safety & Security

Impact Description:
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Activities associated with construction such as excavating of trenches, movement of
construction vehicles, the use of equipment and the congregation of workers and staff on
site increase the risk of injury. Construction activities will also result in increased traffic by
heavy vehicles in the area that may result in disruptions to traffic flow and associated
accidents. The activities of construction personnel on site may contribute an increase in the
risk of fires.
Significance Rating
Project Phase

Impact: Safety, security and fire hazards
Activity

Construction

Operational

Probability

Construction
activities
–
increased risk of
accidents.

Highly
probable
(WOM)

Risk of accidents
during operations

Highly
probable
(WOM)

Duration

Medium

Scale

Site

Magnitude/

Significance*

Severity

WOM

WM

High (WOM)

Moderate

Low

Moderate

Low

Moderate

Low

Medium (WM)

Probable
(WM)
Long term

Site

High (WOM)
Medium (WM)

Probable
(WM)
Construction
and
Operational

Fire hazards

Highly
probable
(WOM)

Long term

Regional

High

Probable
(WM)

Mitigation measures: Construction Phase and Operational phase
1. The Contractor shall conform to all the stipulations of the Occupational Health and
Safety act (Act 85 of 1993) and the Regulations applicable at the time of the
tender. The Act requires the designation of a Health and Safety representative
when more than 20 employees are employed.
2. The contractor shall provide ample warning signs, guard rails, warning tape, etc.,
around open excavations, stacks of material, debris, etc. and shall be held liable for
all claims as a result of neglect of such precautions and provisions.
3. Entrances to the construction site from the main roads should be at safe locations
where a clear view of the road and surroundings are possible.
4. Proper access control should be enforced to ensure that no unauthorised persons
enter the site.
5. Construction vehicles should be under the control of competent personnel.
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6. Ensure that persons handling equipment and materials are suitably trained,
supervised and adequately instructed.
7. No open fires should be allowed on site during the construction and operational
phases.
8. Special care should be taken to secure all loose lying materials so that cannot
easily be stolen or vandalised especially during the evenings and over weekends.
9. Ensure that the contact details of the police or Security Company, fire brigade and
ambulance services are available on site.
10. Fire breaks should comply with the National Veld and Forest Fire Act, 1998.
7.6.6

Socio-Economic and Tourism Impact

Impact Description:
The following section was completed with the assistance of the Social Impact Assessment
(Appendix K) undertaken by Ukwazi Development Facilitators. Both positive and negative
social and tourism impacts were assessed. Categories investigated included:
•

Health and social well-being

•

Quality of the living environment

•

Economic impacts and material well-being

•

Cultural impacts

•

Family and community impacts

•

Institutional, legal, political and equity impacts

•

Gender impacts

The proposed project has the potential to have a significant positive social impact in the
region, but to realize this potential it should be managed carefully. This positive social
impact must be balanced with the other potential significant impacts to ensure that the
development is sustainable and done in a responsible way. A project of this magnitude will
have both positive and negative impacts on the socio-economic character of the project
area. There will be some negative (predominantly localised) social impacts which can be
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mitigated with different degrees of success due to the pro-active engagement of
stakeholders. The proximity to the township of Lingelihle is listed as a concern and
mitigation measures will have to be strictly administered to minimise the impact on this
residential area.
The following section will assess social impacts resulting from the proposed project. These
impacts will be experienced in different phases of the project. It must be emphasised that
the assessment did not specifically include the areas where grain sorghum will be grown, as
these are not fully known yet.
Significance Rating:
This positive social impact must be balanced with the other potential significant impacts to
ensure that the development is sustainable and done in a responsible way. There will be
some negative localised social impacts which can be mitigated with different degrees of
success.
Project
Phase

Impact: Local Socio-Economic

Construction and Operation

Operational Phase

Activity

AGES

Probability

Duration

Scale

Magnitude/

Significance*

Severity

WOM

WM

Impact of project on
certain
recreational
activities

Highly
probable
(WOM)
Probable
(WM)

Long term

Site

Low

Low

Negligible

Impact of trucks on the
quality of the living
environment

Definite
(WOM)
Highly
Probable
(WM)

Long term

Regional

Medium

High

Moderate

Impact on local food
prices and availability

Improbable

Long term

Regional

Low

Negligible

Negligible

The increase of
antisocial behaviour
such as alcohol and
drug abuse

Definite

Medium
term

Regional

Medium

Moderate

Moderate

Competition for
employment and
housing

Highly
probable

Long term

Regional

Medium

Moderate

Moderate

Increased demand on
government services

Definite

Long term

Regional

Medium

High

High

Constitutional impacts

Improbable

Long term

Regional

Low

Negligible

Negligible

Impacts of project on
gender equity and
relations

Highly
Probable

Long term

Regional

Medium

Moderate
(+)

Moderate
(+)

-143-

FINAL

Ethanol Plant Cradock - EIA Report

Definite

Long term

Regional

Medium
(WOM)
Low (WM)

High

Moderate

Visual Impact on sense
of place (Lingelihle)

Definite

Long term

Regional

Medium

High

Moderate

Noise impact on sense
of place

Definite

Long term

Regional

Medium

High

Moderate

Crime and violence

Highly
probable
(WOM)
Probable
(WM)

Long term

Regional

Medium

Moderate

Low

Impacts of project on
employment creation

Definite

Long term

Regional

High

High (+)

High (+)

Impacts on economic
conditions and material
well-being

Definite

Long term

Regional

High

High (+)

High (+)

Impact on property
values

Highly
probable

Long term

Regional

Medium

Moderate

Moderate

Impact of project on
tourism

Highly
probable

Long term

Regional

Medium

Moderate
(+ and -)

Moderate
(+ and -)

Impact of project on
cultural heritage

Probable

Long term

Regional

Low

Low –
Negligible

Low Negligible

Increase
prevalence

HIV/AIDS

*(Please note that the method used in the Social Impact Assessment for determining impacts differed slightly from the
method used throughout this report)

Mitigation measures- Pre-Construction Phase
1. The following mitigation measures should be taken in advance:
a. The expectations of the community must be managed carefully. A
communication structure should be established to ensure that all the
beneficiaries are informed about the process that will be followed.
b. A community liaison forum (CLF) consisting of representatives of all
affected parties should be established to discuss acceptable ways to
implement the next phase of the project (finding areas to grow sugar beet
and grain sorghum), should the current phase be approved.
c. Workshops involving representatives from all affected parties and the key
role players should be conducted to ensure that the roll-out of the project
is done in a sustainable way
Mitigation measures- Construction and Operational Phases
1. Health impacts:
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a. A task group is established to determine the exact current status of the
HIV/AIDS in the greater project area. This task group should consist of
stakeholders such as the Project Implementers, Department of Health,
Department of Social Development, Hospice and other NGO’s and CBO’s
working in the field of HIV.
b. Funding should be made available by the project implementers to conduct
the necessary surveys to create a baseline scenario.
c. A unified strategic approach should be developed by the stakeholders to
create more awareness among the local residents of the risks and ways of
spreading HIV.
d. Awareness posters and banners should be placed at truck stops and
managed by the task group.
e. Awareness posters and material should be placed at visible locations at
the proposed plant where the truck drivers will do their delivery or
collections.
f.

Construction workers should be exposed to awareness material on a
regular basis, especially around date of payment.

g. Farmers should be trained and equipped with material to create
awareness of HIV amongst their labourers.
h. Employees at the ethanol plant should have access to awareness material
as well as testing facilities.
i.

The project site (Ethanol Plant) should have a test centre during
construction and operational phases and test centres should be placed at
the clinics in the farming areas.

2. Sense of place:
a. Mitigation measures outlined in the sections in this report describing visual,
noise and air quality impacts should be strictly adhered to.
3. Recreational activities:
a. In order to minimize the loss of recreational space on the quieter farm
routes it is proposed that bigger shoulders be added to the routes that are
proposed to be upgraded.
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b. The project implementers should invest in sport development in the area.
Corporate sponsorship and branding of teams are commonly used ways in
which corporations contribute to the development of sport. Sport
development of previously disadvantaged groups will help to improve
relationships with poorer communities and will create the sense that all
people groups are benefiting from the project.
4. Crime and violence:
a. Should levels of crime increase community policing forums should be
formed.
b. The public should be involved in crime prevention strategies.
c. The capacity of the local SAPS should be enlarged.
d. The areas surrounding bus stops roads/paths leading to the township
should be well lit.
e. Install streetlights along the route between town and the proposed site.
5. Transport impacts:
a. Alternative Routes 2 and 4 should be pursued to divert the plant truck
traffic around the Cradock CBD (as detailed in the Traffic Impact Report)
b. Increase Traffic Police presence on the R32 through town to ensure that
heavy vehicles use the proposed bypass route.
c. Place truck stops that provide amenities for the truckers conveniently
outside of Cradock. This mitigation measure is already being adhered to
(already constructed).
6. Employment
a. Facilitate effective communication to affected communities to ensure that
the expectations for job creation do not outweigh actual job availability.
b. Set up labour policies and recruitment procedures and make these known
publicly.
c. Set up a labour office for job seekers to register and their details to be
placed on a database.
d. A database should be developed and a process put in place to facilitate
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the recruitment of local labour by the Contractors.
e. Strict protocols should apply to the secondment of labour from outside of
the area with “local” being defined as any person of South African
citizenship who resides within the Inxuba Yethemba Local Municipality.
f.

Contractors should be expected to provide on-the-job training to local
labour in order to up-grade existing skills.

g. Meetings should be held with the Department of Labour and with local
community officials to explain the processes and to alert these institutions
to employment opportunities that will come about.
h. It is strongly recommended that a “labour desk” or “labour office” should be
established on or in close proximity of the site to facilitate the process.
i.

Conduct skills audits with job seekers.

j.

Ensure fair and honest recruitment practices. Minimize corruption such as
the taking of bribes for work or cronyism.

k. Consultation with contractors and farmers to:

l.

o

Ensure fair labour practices

o

Agree on wages

o

Combine efforts to streamline recruitment process

o

Ensure local beneficiation in terms of employment creation

Involve labour union and other stakeholders from early stages.

m. Ensure equity in employment in terms of language representation.
7. Economic and material well-being
a. Ensure that farm labourers and construction workers are paid a decent
salary.
b. Facilitate life-skills training on personal finance management.
c. Ensure SMME incubators and training.
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d. Form a Cradock Development Forum that should include a broad scope of
role-players to maximize development.
8. Impact on food prices and availability
a. Farmers should be encouraged to promote biodiversity and dual crop and
sugar beet production.
b. The project implementers should initiate crop production development
projects with poor communities.
9. Tourism and cultural impacts
a. Trucks should be rerouted past town according to the routes identified in
the Traffic Impact Assessment. Heavy vehicles associated with the
proposed development should not be allowed to travel through the town
centre.
b. The Tourism Forum should form an alliance with the project implementers
in order to:
o

Make more accommodation available for business tourists.

o

Find mutually beneficial arrangements for accommodation of
contract workers and new staff needing accommodation.

o

Pro active plans to expose business tourists to cultural and heritage
products.

o

Use publicity created by the proposed ethanol plant to create
awareness of the attractions and promote the historic significance of
the area.

o

Use the proposed project to create a sense of pride in the area.

c. Mitigation measures proposed to lower the impact of emissions on ambient
air quality (Section 7.5.5) should be enforced.
d. The risk of pollution to water resources, in particular the Fish River, should
be minimized by enforcing mitigation measures proposed in the Water
Assessment as well as Section 7.5.2 of this report.
10. Family and community impacts
a. Use local contractors and labour as far as possible
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b. Integrate temporary workers with the local community as far as possible.
The norms of the community will act as a natural barrier to antisocial
behaviour and will minimize the feelings of loneliness and isolation.
c. Ensure the availability of substance abuse counselling services in order to
assist those who have an addiction problem.
d. Compile labour registers early to ensure local labour is given preference in
employment.
e. Measures should be in place to ensure fair practice in the allocation of
housing and to eliminate possible corruption. Houses must be awarded on
a first on the list, first served basis.
11. Institutional, legal, political and equity impacts (government capacity)
a. Collaboration between the project implementers and government
institutions should take place to ensure that task groups are formed to
assess capacity shortfalls in government institutions.
b. The project implementers should assist the task groups to determine
demands that will be placed on the government departments and to
quantify these in terms of expenditure and budgetary constraints.
c. The project implementers should contribute to the improvement of services
by assisting the government departments to secure grant funding to
augment the shortfalls.
12. Gender impacts
a. Employment agencies and employers should give attention to gender
distribution in employment and ensure that women get an equitable share
of the opportunities.
b. Farmers and contractors should be informed with regards to their
obligation regarding employment relations and conditions.
c. The project implementers should ensure an equitable share of work for
women and that their employment rights are upheld within the workplace.
d. Labour unions should ensure that women’s rights are protected in labour
practises.
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7.7

Summary of potential environmental impacts associated with the Construction
Phase
The following table contains a summary of the Biophysical and Socio-economic Impacts
associated with the Construction Phase of the Development.
IMPACT SIGNIFICANCE

POTENTIAL IMPACTS – Construction Phase

WITHOUT
MITIGATION

WITH MITIGATION

Fuel spillage from storage and refuelling of construction vehicles

Moderate

Low

Water pollution from inadequate sanitation facilities

Moderate

Low

Sedimentation of drainage systems

Moderate

Low

Fuel spillage from storage and refuelling of construction vehicles

Moderate

Low

Sedimentation due to vegetation clearance

Moderate

Low

Contamination of storm water run off

Moderate

Low

Excavation and clearance of site. Building of plant.

Moderate

Moderate

Re-routing of non-perennial drainage line and irrigation canal

Moderate

Moderate

Atmospheric pollution through the burning of rubble

Moderate

Low

Dust pollution from vegetation clearance, earthworks and increased
traffic: Residential Areas

Moderate

Low

Dust pollution from vegetation clearance, earthworks and increased
traffic: Houses situated directly adjacent to the plant site (property of
CR Kersop)

Moderate

Low

Negligible

Negligible

Removal of shrub and agricultural land

Moderate

Low

Change in surface cover, altering rural character and loss of open
space

High

Moderate

Moderately High

Moderate

Groundwater Quality and Quantity

Surface water Quality and Quantity

Storm water Management

Biodiversity Impact

Atmospheric pollution

Loss of Heritage sites
Disturbance of significant heritage resources due to excavation of site

Landscape impact

Visual impact
Impact on adjacent landowners
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Impact on residents within 2km from site

Low

Low

Impact on recreational users and tourists

Moderate

Low

Impact on motorists

Moderate

Low

Moderate

Low

Moderate

Moderate

Construction activities – increased risk of accidents.

Moderate

Low

Fire hazards

Moderate

Low

Competition for employment and housing

Moderate

Moderate

Increased demand on government services

High

High

Constitutional impacts

Negligible

Negligible

Impacts of project on gender equity and relations

Moderate (+)

Moderate (+)

Increase HIV/AIDS prevalence

High

Moderate

Visual Impact on sense of place (Lingelihle)

High

Moderate

Noise impact on sense of place

High

Moderate

Crime and violence

Moderate

Low

Impacts of project on employment creation

High (+)

High (+)

Impacts on economic conditions and material well-being

High (+)

High (+)

Impact on property values

Moderate

Moderate

Impact of project on tourism

Moderate (+ and -)

Moderate (+ and -)

Impact of project on cultural heritage

Low – Negligible

Low - Negligible

Noise Impact
Noise Impact associated with construction of the plant

Traffic Impact
Traffic impact caused by construction activities
Safety and Security

Socio-Economic impact

7.8

Summary of potential environmental impacts associated with the Operational
Phase
The following table contains a summary of the Biophysical and Socio-economic Impacts
associated with the Operational Phase of the Development.
IMPACT SIGNIFICANCE

POTENTIAL IMPACTS –Operational Phase

WITHOUT MITIGATION

WITH MITIGATION

Moderate

Low

Groundwater quality and quantity
Contamination due to incorrect use of mud from the mud pond

AGES

-151-

FINAL

Ethanol Plant Cradock - EIA Report
Contamination due to waste water discharge/leakage

Moderate

Low

Contamination due to effluents from the plant

Moderate

Low

Physical discharge of waste water in surface drainages

NA

NA

Leakage of mud dams.

Moderate

Low

Surface water pollution from contaminated storm water

Moderate

Low

Moderate

Low - Negligible

Moderate

Moderate

Fugitive Dust Emissions from vehicles, material handling operations
and stockpile yards

Low

Low

Vehicle-entrained Emissions from roads

Moderate

Low

Dust pollution from operational phase

Moderate

Low

Release of PM10 due to material handling and process cooling (steam
generation)

Moderate

Low

Release of SO2

Low

Low

Surface water quality and quantity

Storm water management
Contamination of storm water run off
Biodiversity impact
Establishment of sugar beet and grain sorghum fields

Atmospheric pollution

(Negligible)

(Negligible)
Release of NO2

Low

Low
(Negligible)

Release of CO

Negligible

Negligible

(Low)

(Low)

Release of CO2

Moderate

Low

Odour: VOC emissions from tank sources, transfer, and waste water
treatment.

Moderate

Moderate (Low)

NA

NA

Impact on adjacent landowners (Lingelihle in particular)

High

Moderate

Impact on residents within 2km from site (e.g. Cradock CBD)

Low

Low

Impact on recreational users and tourists

Moderate

Low

Impact on motorists

Moderate

Low

Day-time noise impact associated with operation of the plant: Impact
on dwellings in Cradock

Negligible

Negligible

Night time noise impact associated with operation of the plant: Houses
adjacent to plant (Kersop property)

High

Moderate

Loss of Heritage
The footprint of the disturbance would be established during
construction phase and therefore the Operational Phase would not
have an impact different from the Construction Phase.

Visual Impact

Noise Impact
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Night time noise impact associated with operation of the plant: Part of
Lingelihle closest to plant

Moderate

Low

Night time noise impact associated with operation of the plant:
Cradock Central Business District

Negligible

Negligible

Impact associated with increased train traffic

Negligible

Negligible

Impact associated with increased road traffic

Moderate

Low

Increased traffic flow on the surrounding roads

Moderate

Low

Improvement of road safety & access

NA

Moderate (positive)

Risk of accidents during operations

Moderate

Low

Fire hazards

Moderate

Low

Impact of project on certain recreational activities

Low

Negligible

Impact of trucks on the quality of the living environment

High

Moderate

Impact on local food prices and availability

Negligible

Negligible

The increase of antisocial behaviour such as alcohol and drug
abuse

Moderate

Moderate

Competition for employment and housing

Moderate

Moderate

Increased demand on government services

High

High

Constitutional impacts

Negligible

Negligible

Impacts of project on gender equity and relations

Moderate (+)

Moderate (+)

Increase HIV/AIDS prevalence

High

Moderate

Visual Impact on sense of place (Lingelihle)

High

Moderate

Noise impact on sense of place

High

Moderate

Crime and violence

Moderate

Low

Impacts of project on employment creation

High (+)

High (+)

Impacts on economic conditions and material well-being

High (+)

High (+)

Impact on property values

Moderate

Moderate

Impact of project on tourism

Moderate

Low

Impact of project on cultural heritage

Low – Negligible

Low - Negligible

Traffic Impact

Safety and Security

Socio – Economic Impact
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8

CUMULATIVE AND REGIONAL IMPACTS
Cumulative impacts can arise from one or more activities. A cumulative impact may result
from an additive impact i.e. where it adds to the impact which is caused by other similar
impacts or an interactive impact i.e. where a cumulative impact is caused by different
impacts that combine to form a new kind of impact. Interactive impacts may either be
countervailing (net adverse cumulative impact is less than the sum of the individual impacts)
or synergistic (net adverse cumulative impact is greater than the sum of the individual
impacts).
The assessment of cumulative impacts on a study area is complex; especially if many of the
impacts occur on a much wider scale than the site being assessed and evaluated. It is
often difficult to determine at which point the accumulation of many small impacts reaches
the point of an undesired or unintended cumulative impact that should be avoided or
mitigated. There are often factors which are uncertain when potential cumulative impacts
are identified.
The anticipated impacts resulting from the construction and implementation of these
developments could potentially result in cumulative effects when taking the following into
consideration:

8.1

•

Regional social impact

•

Water quantity for feedstock.

Regional Social impact
The proposed development will make a contribution towards local economic development of
the surrounds in terms of job creation, and also in terms of spin-offs which would stimulate
the local economy. From a strategic perspective the project aligns with the Accelerated and
Shared Growth Initiative of South Africa (ASGISA) where the government has identified biofuels, along with tourism and business process outsourcing, as a key focus area for
development under which they seek to created the platform for economic growth of 6% or
higher as from 2010. A key challenge for the Cradock Ethanol project would be to
implement the bio-fuel project successfully in the long term without impacting on the social
environment or tourism industry. The careful placing of the areas where the sugar beet and
grain sorghum will be grown, and the issues regarding the availability of water would be an
important consideration to ensure that the sense of place and tourist attractions are not
negatively affected. All these impacts will occur in the medium to long term during the
operational phase of the project.
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Project Phase

Impact: Regional Socio Economic
Activity

Operational

Probability

Duration

Scale

Magnitude/

Significance*

Severity

WOM

WM

Diversification of
economic
activities in a rural
area leading to
economic
development in
the region.

Highly
probable

Long term

Regional

High

Medium
Positive

High
positive

Creation of wealth
in
rural
communities
through
the
creation
of
economic
opportunities.

Highly
probable

Long term

Regional

High

Medium
Positive

High
positive

Decrease
in
pasture
and
animal feed for
livestock as a
result of an
increase in the
production
of
feedstock for biofuel.

Highly
probable
(WOM)

Long term

Regional

High

Moderate

Low

Decrease in food
production as a
result of an
increase in the
production
of
feedstock for biofuel.

Highly
probable
(WOM)

Long term

Regional

High

Moderate

Low

Probable
(WM)

Probable
(WM)

Mitigation measures: Operational phase
1. Economic development:
•

The economic development should be coupled with social development
initiatives

•

A specific economic and social development plan, which could be monitored
and audited, should be developed for the implementation of the project.

2. Creation of wealth in rural communities:
•

The economic development should be coupled with social development
initiatives to ensure wealth is created. The creation of wealth does not only refer
to income, but also to skills development.

3. Impact on animal feed availability for livestock:
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•

As stated in previous sections the plant will produce a high grade animal feed as
a co-product. The animal feed plant will produce dried beet pulp with vinasse
concentrate during the beet campaign and DDGS during the sorghum
campaign. Dairy farms in the area are therefore not expected to be replaced by
beet farms, and a portion of the animal feed will be made available to local
farmers participating in the beet supply.

4. Impacts on food security
•

Government guidelines will be adhered to that determine that food security will
not be jeopardized should a 2% penetration level of biofuels in the national
liquid fuel supply not be exceeded. This will be part of a 5 year pilot period after
which the impact on food security will be assessed (Industrial Biofuels Strategy,
2007). Due to the fact that this project will only account for approximately 1% of
the national liquid fuel supply food security should not be jeopardized.

•

8.2
8.2.1

Crops used for in the production of food will not be used as feedstock for the
bio-ethanol plant.

Feedstock water
Background

A regional assessment was added to the original scope of the project, to evaluate the
sufficiency of the irrigation areas and the availability of water to support the planned plant
feed. This section was included in the Water Specialist Assessment (Appendix E).
Two major aspects determining the feasibility of this project are whether there is sufficient
irrigation land available, and whether there is enough sustainable water available for
irrigation of the feedstock within the economical radius for sugar beet cultivation.
The availability of water and the authorization of allocations are important environmental
controlling aspects. The availability of water to support the growing of sugar beet and
sorghum as opposed to the existing crops is verified on a pre-feasibility level in this section.
8.2.2

Irrigation land availability

The characteristics and water demand of sugar beet were used for the regional water
assessment as this is the main feedstock and requires the highest water demand; and
hence irrigable land within the area covered by the economic radius (Lampets, 2009).
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Sugar beet yields during a trail period of 10 years ranged between 44 t/ha and 213 t/ha.
Recent commercial trials yielded minimum 75 t/ha and 120 t/ha. The conservative yield
assumed for the purpose of this study, is 95 t/ha per season of 8 months in the year. The
plant will require an input of 588 400 tonnes sugar beet per 8 month cycle (102 t/h) (PGBI,
2008).
In order to supply the 588 400 tonnes of sugar beet within an 8 month, 240 day cycle, at a
95 t sugar beet per hectare, an area of 6200 ha would be required to supply in the plant
feed.
The key factor distinguishing sorghum from sugar beet is the hauling distance from the farm
to the plant. Grain sorghum can be hauled from greater distances compared to sugar beet
and hence, if necessary, grain sorghum may be bought within the open market from farmers
not within the economic radius of the plant. Outside the economic radius there is sufficient
dry and irrigable land to sustain the demand of 63 600 t/a grain sorghum.
The rainfall for the Great Fish River Valley ranges between 320 mm and 450 mm per
annum, with the supplementary water allocated from the water schemes of a minimum at 12
500 m³/ha/a and maximum 13 500 m³/ha/a (totalling 1570 - 1800 mm/a). The allocated
water is supplied via a combination of the Great Fish River and its tributaries and/or the
irrigation canals all known as the Orange-Fish-Sundays River Government Water Scheme
(OFSS) (PGBI, 2008).
The irrigable land available depends on the allocated volumes of water. Since the allocated
volumes of water in the Orange-Fish-Sundays River Government Water Scheme (OFSS) is
fixed and in balance i.e. no more allocations are freely available, the only way of expanding
the existing irrigable land is to develop and expand the efficiency by which the water
volumes are transported, and land irrigated. This can occur by lining the canals to limit
losses and by substituting flood irrigation with centre pivot systems etc. It must be kept in
mind that these operations have a capital expenditure nature which may delay any such
decisions and implementation. Thus, for the purpose of this study, the irrigable land was
taken as fixed with no option to assume expansion for feasibility purposes.
For sugar beet cultivation there should be an allowance for crop rotation. This rotation
prevents the spread of diseases associated with sugar beet and is the most natural way of
preventing such outbreaks. Pesticides can be used to reduce the crop rotation to one in
two years or even cultivation of sugar beet every year. This was however not investigated
during the 10 year pre-feasibility trial period and hence is not advisable. The pesticides
would have negative impacts on the soil chemistry and may be reflected in the water
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chemistry should this reach the local drainage systems or the irrigation canal.
According to a financial model an average economic haulage distance of 70 km was
calculated by PGBI as being feasible.
The evaluation from four independent sources showed that the Great Fish River Valley and
hence Orange-Fish-Sundays River Government Water Scheme (OFSS) have a detailed
minimum of 32 625.1 ha of land available under gravity command and expanding overhead
irrigation. The irrigable land available for an average economic haulage distance of 70 km
or less would be 28943.5 ha. Due to the high concentration of irrigable land closer to the
site, travelling distances as far as 125 kilometres can be accommodated. This would be
feasible as the costs for haulage would be averaged according to the total number of
kilometres travelled as long as the average economic radius of 70 km is not exceeded.
The minimum irrigation area required of 62 00 ha represents 21.4% of the maximum
available irrigation surface area available within the Orange-Fish-Sundays River
Government Water Scheme (OFSS). This figure is less than the allotted 33% which is
necessary for one in three year crop rotation. Based purely on the availability of the
irrigation areas; there is sufficient irrigation land available to support the current designed
Ethanol Plant with sugar beet.
8.2.3

Water availability for irrigation

The current state of the OFSS regarding availability of water is that it is ‘in balance’
(according to the DWAF, 2009). No additional water can be made available from the
scheme, however this does not imply that no new irrigation land can be formed.
Water allocations can be obtained by means of:
•

Acquiring the irrigation land to obtain the allocated water rights.

•

Water rights could be transferred from one lawful user to another interested
party.

•

More efficient irrigation systems would enlarge the area under irrigation.

As mentioned above; the current state of the OFSS is that it is in balance. This would
suggest that water rights could only be obtained by means of acquiring the land on which
the water right is allocated or by purchasing the water right from a lawful water user.
If the capital is available to invest and expand irrigation systems to increase the efficiency
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by which water is applied to existing irrigable land, then the fixed total volume of water
available in the OFSS would be able to irrigate a larger portion of land.
The traditional crops cultivated in the GFRV are maize, lucerne, pasture grass and to a
smaller extent wheat. Thus, the feasibility of planting sugar beet and sorghum instead of
these traditional crops will be verified according to their water demands. The consumptive
water use requirement for grass pastures, maize, potatoes and lucerne are 900 mm, 900 –
1 000 mm, 1 200 mm and up to 1 800 mm respectively. The water use of sugar beet
varies between 900 mm and 1100 mm per annum. The sugar beet water use in terms of
yield for this project compares to the current water use based on maize, lucerne and
pasture grass. This means that the same extent of area would be available for sugar beet
judged upon water volume allocations.
The 588 400 t/a sugar beet needed for the planned volumes of ethanol production requires
an area of 6200 ha at 95 tb/ha. Because the water demand remains the same between the
sugar beet and original cultivated crops, there is no reduction in irrigation area. In a
scenario where compulsory licensing could be implemented by the DWAF, a reduction of
10% irrigable land was assumed. This resulted in a decrease of 2 894 ha irrigation area.
The irrigation area required increased by 2.6% from 21.4% to 24% taking into account only
available area due to the reduction in irrigation area from a scenario that includes
compulsory licensing.
The water use/ availability for the available 28 944 ha equals a maximum of 391 Mm³/a
(Table 9). Data obtained from DWAF regarding the releases from Gariep Dam via the
Oranje-Visrivier Tunnel (Ovis) measured at the Teebus tunnel, equals an average of 680
Mm³/a measured every year since 2000. Deductions should be made for the irrigation
areas between the Teebus tunnel and Grassridge Dam. This, however, will not influence the
fact that there is sufficient water in the Great Fish River Valley to support the 28 944 ha with
allocated water rights.
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Table 9
Influence of crop water use and potential reduction due to compulsory
licensing on availability of water and irrigation areas.

No

1
2
3
4
5

Component
Total irrigation area within 70 km radius of
the Ethanol Plant as per Great Fish River
Water Users Association
Assumed 10% reduction due to compulsory
licensing
Total irrigation area available for plant feed at
a yield of 95 t/ha/a sugar beet
Irrigation area required for plant feed of 588
400 t/a at a yielf of 95 t/ha/a sugar beet
Irrigation area required as % of total
available irrigation area

Irrigation
Surface
Area (Ha)

Water
Use
(m³/ha/a)

Water use
/
Availabilit
y (Mm³/a)

Resultant
Irrigation
surface
area (Ha)

28944

13500

391

17446

-2894

13500

352

15702

26049
6200
24%

The Ethanol Plant is well within the parameters of the area regarding feedstock supply.
Calculating the minimum obtained value of irrigation area i.e. 9 648 ha sugar beet (a third of
28 944 ha to comply with crop rotation), yields of 95 t/ha and average sucrose yield of 17
t/ha corresponding to a probable value of 18% sucrose (PGBI, 2008). The resultant mass
of feedstock supplied to the Ethanol Plant may reach as high as 916 560 t/a, which in turn
will produce 164 980 t/a of sucrose.
The evaluation showed that the 6 200 ha required for the plant feed of 558 400 tonnes per
annum (95 t/h) should be feasible. It represents 24% of the available irrigation land after
allowances were made for the assumed 10% reduction of water allocations should DWAF in
the future follow the compulsory water use licensing process. Based on this assessment,
there could be future room for expansion of the plant feed. Whether the farmers will switch
from the existing maize, lucerne, pasture grass and wheat production to sugar beet and/or
sorghum would be an economic decision.
Furthermore it is clear that the impact on a regional level on water resources is mitigatable
and would render a low impact as long as the mitigation measures are adhered to.
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Project Phase

Impact: Feedstock water quality and quantity
Activity

Operational

Impact on Quality of
groundwater

Probability

Highly
Probable
(WOM)

Duration

Scale

Magnitude/S
everity

Significance
WOM

WM

Long term

Regional

Medium

Moderate

Low

Long Term

Regional

High(WOM)

High

Low

Probable
(WM)
Impact
on
availability
of
irrigation water

Highly
Probable
(WOM)

Medium (WM)

Probable
(WM)

Mitigation measures: Operational phase
1. No virgin land should be used, only existing irrigation land and water allocations
can be used.
2. All water used should be legally licensed and registered, and licensing conditions
should be adhered to.
3. Mud from the mud pond should be classified before it can be used for any
purpose.
4. Mud from the mud pond should be not be used as topsoil on any land were sugar
beet is cultivated.
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9

AUDIT PROTOCOL
It is essential that during the construction and operational phase of the plant of the
proposed project the monitoring and auditing of certain elements are carried out to ensure
compliance with regulatory bodies. An Audit Protocol for both the construction phase and
the actual operational phase will be required. This section should also be read in
conjunction with the detailed EMP (Appendix M).
Construction phase

9.1

The following audits need to be completed:
1.

All installations must comply to required standards as set out by regulatory
authorities and include:
•

Tank Specification to set standards:
o

SABS 089, 1535 and 0131 relating to tank installation;

o

SABS 0108 relating to classification of hazardous locations and selection
of apparatus for such installations; and

o

SABS 0400 relating to building regulations.

•

Secondary containment of tank and piping;

•

Certification of tests carried out on completion of tank installation to ensure they
don’t leak; and

•
2.

EMP compliance (on at least a bi-weekly basis): to be checked by an Environmental
Auditor.

3.

Noise and / or Light Monitoring
•

4.

A record of complaints must be kept on the premises which will record all noise
and / or light complaints as well as the measure taken to address these
complaints.

Occupational Health and Safety Act Compliance
•
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•
5.

Accident records must be kept, as per the Act.

Water monitoring
•

It is proposed that an aquatic biomonitoring programme should take place on a
six monthly basis during the construction phase of the proposed development.
Biomonitoring in the Maraiskloofspruit should take place up and downstream of
the proposed plant. All assessments should be undertaken by an accredited
RHP (South African River Health Program) Practitioner.

Operational Phase

9.2

The following audits must be compiled:
1.

Fuel Tanks
•

These systems are daily procedures that involve taking accurate opening and
closing daily measures of tank dips, pump sales, deliveries and stock transfer.
This will ensure:
o Preventing spillage due to overfill;
o Leak detection; and
o Product and client turnover.

2.

Water Monitoring
•

The Monitoring Protocol as described in Appendix G of the Water Specialist
Assessment (Appendix E) must be adhered to.

•

Monthly audits must be done by the plant manager as well as the clients
monitoring team. Log sheets must be filled in and actions noted according to the
policies.

•

Domestic and process water entering the plant should be sampled where it
enters the site, as well as at strategic points within the pant. All water leaving
the plant should be sampled at the point of exit, and were applicable, up and
downstream sampling should be conducted in the receiving body whether it be
groundwater or surface water. Water entering the plant, process water, change
house water and discharge water should be sampled at monthly intervals.
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•

A continuous monitoring system should be installed where the canal exits the
plant area. This point should take real time pH, temperature, TDS and EC
readings. An early warning system should be in place should any significant
changes be detected.

•

Surface water quality should be monitored. The Great Fish River should be
sampled at the upstream (SW1), middle stream (SW2) and downstream (SW3)
positions used in the Hydrocensus. The Marais Spruit, the drainage line from
the south and the canal should be sampled at positions upstream and
downstream of the ethanol plant. Surface water features should be sampled
monthly.

•

Upstream and downstream boreholes should be drilled to monitor possible
qualitative and quantitative changes in the aquifer due to the ethanol plant. At
least two boreholes should be drilled at strategic points upstream (to the south)
of the site and at least two boreholes at strategic points downstream (to the
north) of the site. Borehole positions should be sited using geophysical methods
and geological structures/weathering should be targeted where possible.

•

Pumping tests should be conducted at all boreholes directly after completion of
drilling and samples should be taken at the end of the pumping tests. These
samples will then serve as baseline data for the boreholes.

•

Quarterly water levels should be taken at all four boreholes at dates that
coincide with the quarterly water sampling runs.

•

A monitoring borehole should be drilled inside the plant at the fuel storage area
to timely detect spills or other pollution sources.

•

Should discharge from the facility take place, a 6monthly sampling for toxicity
tests should take place during the operational phase of the proposed
development.

3.

Air Quality
•

Compliance monitoring assessments for PM10 and VOC have to undertaken for
the first year of operation. Data from these assessments should be used to
validate the findings of the Air Quality Impact Study (Appendix D) and to confirm
the effectiveness of control measures. Should the mitigation measures
proposed not be effective in mitigating air quality impacts, alternative mitigation
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measures must be sought. In addition to this technical benefit, monitoring will
also aid public discernment and open communication to stakeholders.
4.

Equipment Noise Audits
•

Standardised noise measurements should be carried out on individual
equipment at the delivery to site to construct a reference database and regular
checks carried out to ensure that equipment is not deteriorating and to detect
increases which could lead to increase in the noise impact over time and
increased complaints.

5.

Environmental Noise Monitoring
•

6.

Waste Management
•

AGES

Noise monitoring should be carried out regularly at specific positions to detect
deviations from predicted noise levels and enable corrective measures to be
taken where warranted.

Weekly monitoring of waste sites and waste management to be implemented.
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10 CONCLUSIONS AND RECOMMENDATIONS
10.1 Introduction
The Environmental Impact Assessment (EIA) process for the proposed establishment of a
Bio-Ethanol Plant has been undertaken in accordance with the National Environmental
Management Act: NEMA, 1998 (Act No. 107 of 1998), as amended and the Environmental
Impact Assessment Regulations of 2006 (Government Notice No’s R385, 386 and 387 of
2006).
The essence of any EIA process is aimed at ensuring informed decision-making and
environmental accountability, and to assist in achieving environmentally sound and
sustainable development. In terms of NEMA (Act No. 107 of 1998), the commitment to
sustainable development is evident in the provision that “development must be socially,
environmentally and economically sustainable and requires the consideration of all relevant
factors”. NEMA also imposes a duty of care, which places a positive obligation on any
person who has caused, is causing, or is likely to cause damage to the environment to take
reasonable steps to prevent such damage.
In terms of NEMA’s preventative principle, potentially negative impacts on the environment
and on people’s environmental rights (in terms of the Constitution of the Republic of South
Africa, Act No. 108 of 1996) should be anticipated and prevented, and where they cannot
be altogether prevented, they must be minimised and remedied in terms of “reasonable
measures”.
In assessing the environmental feasibility of the proposed project, the requirements of all
relevant legislation has been considered. This relevant legislation has informed the
identification and development of appropriate management and mitigation measures that
should be implemented in order to minimise potentially significant impacts associated with
the project. The conclusions of this EIA are the result of comprehensive studies and
specialist assessments. These studies were based on issues identified through the EIA
process and the parallel process of public participation. The public consultation process has
been rigorous and extensive, and every effort has been made to include representatives of
all stakeholders within the process.
10.2 Evaluation of the Project
The preceding chapters of this report provide a detailed assessment of the predicted
environmental impacts on specific components of the social and biophysical environment as
a result of the proposed project. This chapter concludes the EIA report by providing a
AGES
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holistic evaluation of the most important environmental impacts identified through the
process. In so doing, it draws on the information gathered as part of the EIA process and
the knowledge gained by the environmental consultants during the course of the EIA and
presents an informed opinion about the proposed project.
10.2.1 Site Alternatives

The EIA involved various screening exercises to identify a suitable location for the Plant.
Three alternative site localities were evaluated during the Scoping Phase of the
Environmental Impact Assessment process. Two site options were considered on the
remaining extent of Erf 1 of the town Cradock. The other site option was situated on Erven
31, 32 and 33, as well as the remaining extent of Erf 1 of the town Cradock.
General coordinates for the three alternative sites are:
Alternative Site A
Latitude:

-32°11'34.18"S

Longitude: 25°37'24.89"E

Alternative Site B
Latitude:

-32°10'43.60"S

Longitude:

25°35'55.85"E

Longitude:

25°35'55.85"E

Alternative Site C
Latitude:

-32°10'43.60"S

10.2.1.1 Discussion

The assessment of location alternatives undertaken during the Scoping and EIA process
identified Alternative Site A as the only feasible alternative for the Plant. Table 10 provides
a summary of the comparative assessment undertaken during the EIA process.
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Table 10

Plant Location Evaluation

Criteria

Alternative Site A

Alternative Site B

Alternative Site C

Topography and

Site area is constrained

Ample area for plant.

Area constrained by proximity

Site Area

by surrounding hills, but

Ground generally sloping

to the quarry, the Transnet

is

and

property as well as the ridge to

sufficient

to

accommodate the plant
and

levelling

will

be

required.

the north. The topography is

infrastructure.

Minimal

levelling

sloping and levelling will be

is

required.

required.
Environmental

An

irrigation

canal

Two large non-perennial

A small

drainage channel

bisects the area to the south of
Concerns:
Hydrology

passes through factory

drainage

site. This canal will have

through the centre of the

Nek (proposed for the mud

to

to

site. These drainage lines

ponds).

accommodate the plant.

have a high ecological

undergone extensive erosion,

sensitivity.

and development might cause

be

re-routed

lines

It

is

pass

also

subject to erosion that

road leading to Moordenaars
This

area

has

even further degradation of
eroded areas.

could

lead

to

further

degradation of the eroded
areas.
Environmental

According

Concerns:

prevailing

to

During the months of May to

the

According to the prevailing

wind

wind directions the town of

directions the town of

Cradock is not downwind

ethanol plant. Alternative Site

Cradock

is

not

from the plant.

C would be least preferable

downwind

from

the

August the town of Cradock

Air Quality

would be downwind of the

from an air quality perspective.

plant.

Environmental

The vegetation varies

The vegetation is natural

The vegetation is natural but in

Concerns:

between totally modified

but in a disturbed state

a

cultivated

due

erosion

Vegetation

AGES

fields,

to

erosion

and

disturbed

state

due

and

to

previous

disturbed shrubland and

previous overgrazing. The

overgrazing.

encroached

adjacent dumping sites,

dumping sites, quarry and

lowlands. The impact to

quarry

mining

mining

the vegetation will be

activities

further

contributed to disturbed state

low as most of the

contributed to disturbed

of

natural vegetation has

state of the vegetation.

areas occur throughout the site

riverine
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already been modified or

Eroded

areas

occur

and the areas available for the

heavily disturbed. The

throughout the site and

development are limited in

overall ecological impact

the areas available for the

between drainage channels

will be Moderate to Low.

development are limited in

and sensitive rocky ridges and

between

outcrops.

drainage

channels and sensitive
rocky ridges and outcrops.
Environmental

The overall ecological

The

overall

ecological

The overall ecological impact

Concerns

impact will be Moderate

impact will be Moderate to

Summary

to Low.

high.

Access to

Very good road access.

Poor Road Access. Far

Good road access. Far from

Infrastructure

Excellent Rail Access.

from Rail Access. Far from

Rail

and Utilities

Adjacent to sewerage

electricity sub stations.

electricity sub stations. Far

handling plant. Adjacent

Far from municipal water

from municipal water supply.

to Eskom’s Kwagga sub

supply.

will be Moderate to high.

Access.

Far

from

station. Relatively close
to

municipal

water

supply.

10.2.1.2 Conclusion

It was therefore concluded that:
•

Alternative Site C is least preferable from a topographical perspective.

•

The two large drainage lines passing through Alternative Site B make this site
unfavourable for the placing of the plant. Alternative Site C is also sensitive due to
the erosion present on the site. The irrigation canal and drainage line on Alternative
Site A can be considered sensitive, but this can be mitigated for by re-routing the
canal and drainage line. The Ecological Classification Assessment by SAS
(Appendix F2) indicated that the diversion alternatives can be supported.
Alternative Site A is therefore most suitable from an ecological perspective.
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•

Alternative Site C is unsuitable from an air quality perspective as the town of
Cradock would be downwind of the plant for 4 months of the year.

•

Alternative Site A is most suitable from an infrastructure perspective. An electricity
substation and sewerage treatment works might need to be constructed for
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Alternative Sites B and C. Rail access and water supply also poses a problem for
these sites. An access road will have to be constructed for Alternative Site B.
•

Alternative Site A is thus the most suitable site from an environmental and
infrastructure perspective. Due to the unsuitability of Alternative Sites B and C; only
Alternative Site A was considered during the EIA phase.

10.2.2 Technology Alternatives

The forms of energy that we make use of everyday, e.g., petrol, diesel and electricity among
others are derived from another source of energy, referred to as a primary energy source.
The natural resource base from which secondary forms of energy are derived include
among others coal and oil (fossil fuels), water, natural gas, sunlight and wind etc.
A range of technologies exist by which these primary energy sources can be converted into
a more convenient form of energy like fuel and electricity. These technologies are often
categorised into renewable energy technologies and non-renewable energy technologies.
Renewable energy technologies make use of a natural resource base which, for all practical
purposes, cannot be depleted. Examples of these technologies include bio-fuels, wind
turbines, solar thermal panels etc. Non-renewable energy technologies rely on sources of
energy which can ultimately be depleted including fossil fuels and uranium.
Section 6.4 provides a summary of the various technology components.
10.2.2.1 Plant Technology Alternatives

10.2.2.1.1 Discussion
There are various technological options that are considered for the Cradock ethanol
production facility.
The envisaged boilers will be low pressure package boilers with limited emissions. The
boilers are of packaged 3 pass fire tube design, comprising a horizontal furnace, fully-wet
back reversal chamber and 2 convection tube passes. The first and second tube passes
incorporate spiral tube technology which increases heat transfer due to turbulent gas flow.
This allows for reduced fuel usage, and down time due to the self cleaning nature of the
spiral tubes.
A chain-grate stoker incorporating motorised under-grate dampers and an electronic fuel
trim micro-processor is fitted to each boiler. This equipment is programmed to predict fuel
AGES
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bed status with repeated oxygen analysis of the flue gas which results in continual
adjustment of the dampers and fuel trim. This results in optimised combustion efficiency,
reduced fuel consumption and minimal smoke emissions.
The stoker, forced draught fans and induced draught fan are fitted with variable speed AC
drives. Effective speed control ensures accurate air/fuel ratios and draught control resulting
in reduced power and fuel consumption under varying load conditions.
All boiler stacks will be fitted with modern efficient scrubbers to comply with atmospheric
discharge requirements. A carbon dioxide scrubber is being investigated as an alternative
whereby carbon dioxide is removed and sold to other industries such as beverage
manufacturers.
The plant will be designed to have a high overall recovery efficiency (compared to world
standards) whilst also focusing on energy efficiency and high environmental standards.
10.2.2.1.2 Conclusion
Based on the aforementioned advantages of the technology proposed in the plant design, it
is favoured as the equipment and technology design of choice. It is concluded that the
technologies mentioned here are preferred based on the optimised combustion efficiency,
reduced power and fuel consumption, high overall recovery efficiency and minimal smoke
emissions. The carbon dioxide scrubber will furthermore aid in limiting carbon dioxide
emissions.
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10.3 Recommendations and Conclusions: Biophysical Environment
10.3.1 Groundwater Quality and Quantity associated with the Plant

The following conclusion was reached with input from the Water Specialist Assessment (Appendix
E) and an analysis of impacts as assessed above.
Conclusions:
 The site is characterised as being a Minor aquifer.
 During a hydrocensus conducted during November 2008 twelve boreholes were sampled
within a one kilometre radius from the proposed site. Seven of the twelve boreholes are


used for domestic purposes and one borehole is used for livestock watering.
Impacts that may occur:
o Fuel spillage from storage and refuelling of construction vehicles
o Water pollution from inadequate sanitation facilities
o Contamination due to incorrect use of mud from the mud pond (when returning to
the fields)
o Contamination due to waste water discharge/leakage
o Contamination due to effluents from the plant



The magnitude of the impacts state above is rated as medium, because although the
affected environment will be altered it will still be able to function in a modified way. Impacts
during the construction phase will be medium term, but can be mitigated by direct human
action. Impacts during the operations phase will be long term impacts. The impacts

identified have a high probability of occurrence in the absence of any mitigation measures.
The mitigation efficiency will however be effective in reducing the impact significance to low.
Recommendations:
 Drilling of upstream and downstream monitoring boreholes.




Drilling of a monitoring borehole at the fuel storage area.
The use of all materials, fuels and chemicals which could potentially leach into underground
water must be controlled.
Design and construction of waste water containment dams (e.g. mud dams) such that
seepage would not occur.

10.3.2 Surface water Quality and Quantity

The following conclusion was reached with input from the Water Specialist Assessment (Appendix
E) and the detailed analysis of surface water impacts as discussed above.
Conclusions:
 The Great Fish River is located approximately 430m northeast of the site and flows in a
south-eastern direction. The perennial Maraiskloofspruit is situated about 150m to the north
of the site and flows into the Great Fish River just a few hundred meters downstream.
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A non-perennial stream flows from the south diagonally through the proposed site in a



northerly direction before it enters into the Maraiskloofspruit about 200m downstream from
the site. This stream will have to be re-routed as part of the proposed development. An
irrigation canal passes through the centre of the site.
A hydrocensus was conducted during November/December of 2008 during which five
surface water features were sampled including an upstream, middle stream and
downstream sample of the Great Fish River, a sample of the upstream tributary stream
feeding into the Great Fish River (Marais Spruit) and one of the canals where it enters the
site.



The water quality off all the surface water features is very similar, with moderately soft
water, very low (<30 mS/m) electrical conductivity values, negative LSI values indicating the
water is under saturated with regards to CaCO2, and close to neutral pH measurements.
The surface water samples have a bicarbonate nature with bicarbonate, sulphate and
chloride as the major anions, and calcium, sodium and magnesium as the major cations.
The ion balance for the surface water samples is less than 5%, indicating good chemistry
results.



Micro biological analysis was conducted on water samples from the canal, discharge water
from the sewage treatment plant and the Great Fish River. The results indicated pollution
from a faecal origin with noticeably higher concentrations detected directly downstream of
the sewage discharge point.



A sample was taken of the sewage works effluent water before it enters the Marais Spruit.
The effluent water is slightly hard, has a neutral pH, with a moderately low EC and TDS
concentration. The dominant anion in the sewage discharge water is bicarbonate and the




dominant cation is sodium giving the water a sodium bicarbonate nature. Other major
anions present in this sample are chloride and sulphate and phosphate to a lesser extent.
Surface water in the area is mainly used for agricultural purposes.
Impacts that may occur:
o Sedimentation of drainage systems
o Fuel spillage from storage and refuelling of construction vehicles
o Surface water pollution from contaminated storm water
o Physical discharge of waste water in the surface drainages.



o Leakage of mud dams.
Activities that may result in surface water pollution include spillages from refuelling of
construction vehicles and inappropriate toilet facilities for construction workers. The areas
cleared of vegetation and impacted on by excavation must be managed to prevent
sedimentation. The location of stockpiled or excavated soil material must be done in such a
way as to prevent siltation of drainage systems.
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The impacts have a regional extent during the operational phase as well as medium
severity. Even though the mitigated probability of occurrence has been rated as low – there
still is a probability that it may occur in the absence of appropriate mitigation measures,
rendering this impact moderate. Mitigation measures proposed will however reduce the
impact to low.



The no-go alternative will result in no impacts to surface water as there will be no
construction, commissioning, operational or decommissioning phase to the project, however
due to the erosion of the drainage line on site taking place, surface water deterioration
(although limited) will take place on this site even under the no-go alternative.

Recommendations:
 Conduct an awareness program to reinforce sound environmental principles with regard to
littering and water pollution for construction workers.
 The construction camp must be adequately managed to avoid surface water ponding.



Chemicals, fuel and oil storage facilities should be bunded and paved.
Surface water draining of contaminated areas containing oil and petrol should be
channelled towards a sump to separate hydrocarbons and water.



Aquatic biomonitoring of the Maraiskloofspruit should take place on a six monthly basis
during the construction of the proposed development.
The Great Fish River should be sampled at the upstream (SW1), middle stream (SW2) and
downstream (SW3) positions used in the Hydrocensus.




The Marais Spruit, the drainage line from the south and the canal should be sampled at
positions upstream and downstream of the ethanol plant. Surface water features should be
sampled monthly.

10.3.3 Storm water impacts associated with the Plant

The following conclusion was compiled through the detailed assessments in prior sections above
and in recognition of Appendix E.
Conclusions:
 The construction phase and operational phase will have an impact on how storm water is
managed.






AGES

The main activities that impact upon storm water are clearance of vegetation, stockpiling of
excavated soil, contamination of storm water during construction and operation, and the
activities (re-fuelling, handling of chemicals etc) in the construction camp.
Impacts that may occur:
o Sedimentation of drainage systems
o Contamination of storm water runoff
The impact on stormwater management could be mitigated to low for all the identified
impacts during the construction and operational phases.

-174-

FINAL

Ethanol Plant Cradock - EIA Report

Recommendations:








No permanent or temporary structures or infrastructures, or camps or storage areas or
chemical toilets etc. may be positioned in any water course or in any 1:100 year flood line.
The excavated and stockpiled soil material must be stored and bermed on higher lying
areas of the site and not in any storm water channel or steep gradients.
All spillages from any potential contaminants such as lubricants and hydro-carbon based
fuels must be safely and immediately removed and disposed of at an appropriate site.
Surface water draining of contaminated areas containing oil and petrol should be
channelled towards a sump which will separate these chemicals and oils.
Particular attention will have to be paid to discharge points of all storm water channels,
where flow of water is concentrated. If these points are not sufficiently stable for the
increased flow rates anticipated, stabilization measures must be designed.
Efficient and effective storm water management structures to be applied near all storage
facilities of chemicals and hazardous material.

10.3.4 Ecological impacts associated with the Plant

The following information was obtained from the Ecological study undertaken by AGES
(Appendix F1) as well as the Riparian Zone and Drainage Line Functional Assessment by
SAS (Appendix F2).
Conclusions:
•

The vegetation on the proposed site (Alternative A in the report) varies from totally
modified cultivated fields and old cultivated fields, to vegetation associated with
drainage channels and lowlands (sweet thorn dominated), to disturbed, overgrazed
shrubland areas more to the west. In areas where cultivation does not take place
various exotic weeds and trees dominate the site.

•

The ecological impact to the site would vary from Moderate to Low.

•

The koppies (outcrops) to the south-east and south-west of the proposed site are
considered to be sensitive. A buffer zone of at least 30m should be kept from the
900m elevation contour of the outcrop to the south-east of the site. A further 30
meter buffer is necessary from the 920 m contour of the koppie to the south-west of
the site.

•

AGES

According to the study by Van Staden (2009) (Appendix F2) the drainage line can
be diverted as long as the stormwater management function of the drainage line is
conserved. The diverted drainage channel should be constructed as a ‘Green
Channel’, with natural, indigenous vegetation allowed to extend from the southern
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drainage line areas.
•

No virgin land will be recommended for conversion to sugar beet or grain sorghum.

•

Impacts that may occur:

•

o

Excavation and clearance of site with construction of the plant.

o

Re-routing of non-perennial drainage line and irrigation canal

o

Establishment of Sugar beet and sorghum fields.

This establishment of sugar beet and grain sorghum has a regional extent as well
as medium intensity. The probability of occurrence has been rated as definite but
the severity as low due to the fact that existing disturbed land will be utilized.

•

The no-go alternative will most probably result in lower levels of negative impact on
the receiving ecological environment; even though the proposed site has been
disturbed by overgrazing, housing and agricultural activities.

Recommendations:
•

Development shall be restricted to the proposed site.

•

Construction teams and machinery should not be allowed outside the boundaries
of the footprint of the development. Access to the site should be clearly
demarcated.

•

A buffer zone of at least 30 meters should be kept from the rocky outcrops.

•

No snaring of animals allowed.

•

As much natural vegetation should be retained as possible. Careful pre-planning of
trees that should be retained should be done. Existing indigenous trees should
rather be retained, or replanted on-site.

•

As far as possible construction work should be restricted to one area at a time on
the site. By doing so mammals, smaller birds and reptiles will have sufficient time to
weather the disturbance and move into undisturbed zones.

•

Prior to construction, fences should be erected in such a manner to prevent access
and damage to any sensitive areas.

•

AGES
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paved areas such as parking lots, driveways, pavements and walkways should not
be permitted. Permeable material should rather be utilized for these purposes.
•

No trees may be cut inside or outside the site for firewood.

•

Only low lightening streetlights will be mounted, with fittings shining down so as to
minimise disturbance on biodiversity.

•

The use of pesticides and herbicides to be minimised.

10.3.5 Air Quality impacts

The following conclusions and recommendations was reached with input from the Air
Quality Assessment (Appendix D) undertaken by EHRCON.
Conclusions:
•

The following activities associated with the plant is expected to have an impact on
air quality:
o

Raw material handling

o

Beet and sorghum preparation.

o

Fermentation.

o

Distillation.

o

Dehydration.

o

Evaporation.

o

Drying

o

Cleaning and disinfection

o

Combustion

o

Anaerobic digestion

•

It is expected that criteria pollutants will account for less than 5% of atmospheric
emissions from the process. Carbon dioxide is the major pollutant emitted and
PM10, the criteria pollutant of consequence.

•

More than 70% of emissions are expected from controllable sources; in particular
the steam generation process. Anticipated sources of fugitive PM10 emissions are
process cooling and material handling. VOCs (Volatile Organic Compounds) will
mostly be emitted uncontrollably during storage, transfer and waste water
treatment.
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•

Dust deposition is expected to be a visible nuisance during the construction and
rehabilitation periods. The impact is expected to be limited to the areas downwind
of the plant. The impact is predicted to be limited to an area 900m in a north
westerly and 400m in a south easterly direction. Dust pollution is especially
expected to be a nuisance at the farmhouse residences situated between the plant
site and the Lingelihle community.

•

Dust generated during the construction period is expected to be a temporal
nuisance only and will not significantly impact the health of the surrounding
communities.

•

Ground level concentrations of PM10 in excess of the 24-hour national standard of
75µg/m3 are possible over an isolated area directly beyond the north western
boundary during plant start-up. However, daily maximum and annual average
PM10 concentrations are not expected to exceed the respective standards at the
nearest formal residential areas.

•

Ground level SO2 concentrations are expected to be below 50% of the relevant
standard for all the reference periods.

•

Hourly NO2 concentrations could exceed the national standard during poor boiler
plant performance. The excessive ground level concentrations are expected
immediately beyond the south eastern process boundary (top of the koppie to the
south-east), an area currently uninhabited.

•

Ground level carbon monoxide concentrations will not pose a health risk to the
surrounding communities.

•

Predicted annual VOC concentrations are below the adopted guideline at the
nearest sensitive receivers and not expected to pose a health risk to the
surrounding communities. A subjective estimation indicates that 50% of the
population may detect the presence of an “uncommon smell”, in this case a unique
olfactory sensation which could be related to the process under investigation, in
large parts of Cradock. Such VOC ambient concentrations are expected only
during extreme pollution spells associated with poor dispersion conditions.

•

AGES

The impact on air quality will have a regional extent and the intensity of the impact
will vary according to the type of emission that is released. Every significant
emission could be mitigated to a significance of low to negligible, except for VOC
emissions which is rated as having a moderate significance.
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•

The no-go alternative does not imply that the potential for impact on air quality will
not occur. The air quality of the surrounding area is currently being jeopardised by
practices such as the burning of the refuse dump to the north-west of the proposed
development area, as well as the burning of coal stoves in the suburbs of Lingelihle
and Michausdal.

Recommendations:
•

The management and monitoring of fugitive emissions, both during construction
and operation, will be of critical importance.

•

Damping down of access roads, stockpiles and cleared areas must take place to
minimize dust pollution.

•

Hard surface the site roads at the earliest stage in the construction phase.

•

Impose speed limits (25 km/h in all areas within the site boundaries).

•

Ensure that no refuse wastes are burnt on the premises or surroundings. Refuse
wastes should be removed by an official contractor and dumped at a registered
site.

•

Proper rehabilitation of disturbed areas is required in order to minimize bare
patches.

•

Vehicles to be used during the construction phase are to be kept in good working
condition and should not be the source of excessive fumes.

•

Transported materials must be done in such a manner that they do not fly or fall off
the vehicle by covering or wetting friable materials.

•

The site and crew are to be managed in strict accordance with the Occupational
Health and Safety Act, 1993 (Act No.85 of 1993).

•

An effective air quality management programme should be compiled for the
operations (as stipulated in the Air Quality Impact Study by EHRCON).

•

Mandatory monitoring should be undertaken; which may be supplemented by
modelling techniques to provide an adequate level of information on ambient air
quality. This method should be implemented where the upper assessment
threshold for a specific pollutant is exceeded.
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•

A combination of measurement and modelling techniques should be implemented
in areas and for pollutants for which concentrations are between the upper and
lower assessment thresholds. The sole use of modelling or objective estimation
techniques is permissible for pollutant concentrations below the lower assessment
threshold.

•

Compliance monitoring assessments for PM10 and VOC will be required for the
first year of operation. Data from the assessments should be used to validate the
findings of the impact study and confirm the effectiveness of control measures. This
will assist effective air quality management, public discernment and open
communication to all stakeholders.

AGES

•

An optimal stack height of 40m will be required.

•

All boiler stacks must be fitted with modern efficient scrubbers to comply with
atmospheric discharge requirements. Allowance must be made for:
o

Obtaining atmospheric discharge licenses and subsequent compliance
monitoring.

o

Documentation of operating procedures and proper training of operators
in the use and maintenance of the equipment.

•

Wet suppression will be required to reduce emissions from materials handling
operations. The application of liquid sprays to off-loading points and storage areas
should be considered.

•

Graveling, paving and/or tarring of main access roads will be done.

•

No refuse wastes will be allowed to be burned on the premises or surroundings.

•

In order to curb the impact of emissions by heavy vehicles; heavy vehicle traffic
should directed past town according to Alternative Routes 2 and 4 as stipulated in
the Traffic Impact Assessment (Appendix G).
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10.4 Recommendations and Conclusions: Socio-Economic Environment
The following conclusion was reached with input from the Social Related Studies (Appendix
G-K) and an analysis of impacts as assessed above.
10.4.1 Heritage impacts associated with the Plant

The following information was obtained from the Heritage study undertaken by Dr Johan
Binneman and Ms Celeste Booth from the Department of Archaeology at the Albany
Museum in Grahamstown. This study is included in Appendix I to this report.
Conclusions:
•

The houses on the property were not fountd to have any significant heritage value.

•

A few Middle Stone Age (older that 30 000 years) and some Later Stone Age
(younger than 30 000 years) stone tools were located in previously ploughed fields
and in the area surrounding the shooting range. These stone tools were observed
to be in secondary context and it was not necessary to collect the stone tools as
the Albany Museum already houses similar artefacts from the region.

•

The heritage study concluded that the proposed development site is of low
archaeological sensitivity, and that the development may proceed as planned.

•

This impact is expected to have a local extent. The probability of disturbing
features of heritage value is rated as improbable, while the severity rating is
considered to be low rendering this impact of negligible significance.

Recommendations:
•

It should be kept in mind that archaeological deposits usually occur below ground
level. Should archaeological artefacts or skeletal material be revealed in the area
during construction activities, such activities should be halted, and the Albany
Museum and/or the South African Heritage Resources Agency should be notified in
order for an investigation and evaluation of the find(s) to take place.

•

The proposed development will take place within a few hundred metres of the
banks of the Great Fish River. It falls within the range where fresh water shell
middens could be expected. Should such features be exposed during construction,
work should be stopped immediately and the matter should be reported to the
Albany Museum and/or the South African Heritage Resources Agency.
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10.4.2 Visual impacts associated with the Plant

The following information was obtained from the Visual Impact Assessment undertaken by Axis
Landscape Architects (Appendix H).
Conclusions:
 The site proposed for development is characterised by derelict land, cultivated fields and
disturbed overgrazed shrubland. Low mountains and outcrops are to be found to the south
and southwest of the site; with the gentle slopes of Maraiskloof southwest of the site. The
Great Fish River runs through the study area creating a geographical boundary between the
residential character of Cradock and rural character of the area to the south. A greater





concentration of farming activities can be found next to the river and therefore also more
areas of disturbance.
The site is currently being used for farming activities. Two homesteads are present in the
south-eastern and central part of the site; with a shooting range on the south-western
boundary. Stands of exotic trees and other alien vegetation on the northern boundaries and
around the homestead give the site a degraded character.
Visual Impacts that may occur, include:
o Landscape impacts due to the removal of shrub and agricultural land, as well as
change to the surface cover, altering the rural character of the site.
o Impacts to adjacent landowners, in particular Lingelihle due to the alteration of the
visual character of the site.








o Impacts to recreational users, tourists and motorists.
The visual impact during the construction phase and operational phases will be high for
residents living within 2km from the site (in particular Lingelihle). Mitigation measures
proposed will however reduce the impact to moderate.
Residents living further than 2km from the site (e.g. Cradock CBD) will not experience the
full extent of the development and may only be exposed to fragmented views of the
construction phase and completed development due to the topography that screens most of
the site. The impact is expected to be moderate.
The impact on recreational users, tourist and motorists is expected to be low with mitigation
measures being adhered to.
The ‘No-go’ Option will result in the visual character not being altered and the site will

maintain its current rural character.
Recommendations:
 All project facilities, fences and sign boards should be painted with a muted earth-toned
colour that will blend with the background colour of the vegetation.
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All surface treatments must be non-reflective.
Be sensitive towards the use of glass or material with a high reflectivity in building designs
which may cause glare in order to avoid visual discomfort for residents, tourists or motorists.
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Avoid light trespass and glare originating from street and security lighting. Fit “full cut-off”
luminaires to limit the amount of light trespass and to control light output and restrain glare.







When vertical structures or surfaces are lit such as building facades or signs, direct the light
downwards if possible.
Keep the construction sites and camps neat, clean and organised in order to portray a tidy
appearance.
Rehabilitate or vegetate disturbed areas as soon as practically possible after construction.
This should be done to restrict long stages of exposed soil and possible erosion that will
result in indirect landscape and visual impacts.
Dust suppression techniques should be in place at all times during the construction and
operational phases.

10.4.3 Noise impacts associated with the Plant

The following information was obtained from the Noise Impact Assessment undertaken by JH
Consulting (Appendix J).
Conclusions:
 The noise environment of the surrounding area is typically rural, with the activity in the area
being predominantly farming. A developing suburban area exists on the eastern side of the






Great Fish River.
Noise Impacts that may occur include:
o Noise Impact associated with construction of the plant
o Noise Impact associated with operation of the plant (night time vs day time)
Construction activities associated with the new infrastructure are unlikely to increase the
noise level by more than that experienced for the operational phase. This impact is likely to
span a relatively short time period.
The noise impact from the plant is generally rated as none to low at residential areas
beyond the boundary of the site. The impact will be ‘none’ beyond a distance of 530m from
the plant (1.7km at night), and ‘moderate’ at 230m from the plant (730m at night). There are
a number of dwellings within this distance from the plant. The nearest residences in
Lingelihle are located approximately 560m from the plant. A high noise impact is expected
within a distance of 550m from the plant. Complaints of noise intrusion may be expected
from the nearest residences (southern parts of Lingelihle) during the night-time period.
Lingelihle is the only suburb in Cradock that is expected to be impacted by noise. The
impact is not expected to reach the CBD of Cradock.



A number of farm houses are situated between Lingelihle and the plant. During the day the
nearest houses are expected to experience a high impact, while the furthest houses will
experience a low noise impact. However, the noise impact is expected to increase at night.
The noise predictions at the nearest houses is 65 dB(A), which is 10 dB greater than
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the recommended rating level for a suburban area with little road traffic, and 5 dB increase






on the existing noise level, which is classed as moderate. This is a noticeable increase and
therefore may give rise to complaints.
Noise from increased rail transport, predicted as one extra train per week, was found to be
insignificant.
Noise from the increase in road traffic on the access roads in the immediate vicinity of the
plant is predicted to have a low impact.
Mitigation measures are proposed to reduce the impact to low.
The no-go alternative would, result in lower levels of negative impact on the receiving noise

environment and the status quo will be maintained.
Recommendations:
 Silencers on equipment such as turbines, pumps, generators, and fans should be properly
designed.


An engineer specializing in acoustic and noise control should be consulted and the plant be
designed to ensure that a low to very low impact is experienced at the nearest dwellings in
Lingelihle.



Proper design and maintenance of silencers on equipment such as turbines, pumps,
generators, and fans shall take place.



Noise reduction can be achieved by fitting individual steam vents with silencers, and the
cumulative noise reduction can be significant.



Standardised noise measurements should be carried out on individual equipment at the
delivery to site to construct a reference database and regular checks carried out to ensure
that equipment is not deteriorating.



Environmental noise monitoring should be carried out regularly at specific positions to
detect deviations from predicted noise levels and to enable corrective measures to be
taken.



In order to curb the noise impact by heavy vehicles; heavy vehicle traffic should directed
past town according to Alternative Routes 2 and 4 as stipulated in the Traffic Impact
Assessment (Appendix G).

10.4.4 Traffic impacts associated with the Plant

The following information was obtained from the Traffic Impact Assessment undertaken by C
Havenga Engineers (Appendix G).
Conclusions:
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Traffic counts indicate that a large number of heavy vehicles are already passing through



Cradock on a daily basis (between 16% to 18% of traffic passing through town). A further
drastic increase in heavy vehicles through town is therefore not ideal, especially if they do
not do business in the town.
The location of the proposed plant enables trucks originating from the production areas to
deliver stock via alternative routes; thereby avoiding the Central Business District (CBD) of
Cradock. The trips generated by trucks associated with the plant are not considered
passing trade as is the case with the current truck traffic on the N10 through Cradock, and
should be kept out of town as far as possible.



Activities impacting on traffic include:
o Traffic impact caused by construction activities
o Increased traffic flow on the surrounding roads
o Improvement of road safety & access



There will be an escalation in traffic flow to and from the development during the operational
phase. This could result in a significant impact should the specific mitigation measures and
recommended road and intersection upgrades not be adhered to.



Construction activities will result in increased traffic by heavy vehicles in the area that can
result in disruptions to traffic flow, even though only for a short period. This can lead to a
moderate negative impact during the construction phase with or without mitigation. The
impact on traffic during the operational phases are permanent and on a regional level, but it



will have a low impact with appropriate mitigation and a moderately positive impact on the
infrastructure upgrading and associated improvement of road and pedestrian safety.
Should the plant not be constructed various upgrades to the road infrastructure will not be

done and the road condition will remain unchanged. The number of heavy vehicles within
and surrounding Cradock will continue to increase (natural growth in number of heavy
vehicles), but not to the same extent as with the ethanol production facility.
Recommendations:


Alternative Routes 2 and 4 should be pursued to divert the plant truck traffic around the
Cradock CBD (as detailed in the Traffic Impact Study):
o Route 2: R390 avoid going through town by crossing the Great Fish River north of
Cradock and coming in via Marlow onto R390 and R337.
o Route 4: N10 turn on existing gravel road south of Cradock onto R390 and R337.



As part of Route 2, the intersection of Marlow Road and the R390 should be upgraded as
follows:
o Passing lane to separate right-turn and through traffic flow; and
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o Bell mouth of the intersection on the gravel road, on both the R390 and the
extension of Church Street side.


As part of Route 4, the intersection of Halesowen Road and the N10 should be upgraded as
follows:
o A 60m left slip lane on the N10;
o A section of this road be constructed as part of the intersection upgrade;
o Bell mouth of the intersection on the gravel road, on the R390.



Once the final production areas are known, the surfacing of the Halesowen road should be
considered should this route accommodate large numbers of heavy vehicles.



The following intersection upgrading be implemented to reduce conflict:
o Intersection: N10 & Church Street/Marlow Road:


60m right-turn lanes on the N10 both approaches;



60m left slip lane on the Church Street approach.

o Intersection: Church Street & R390:


30m right-turn lane on Church Street, western approach.

o Intersection: R390 & R337:


45m right-turn lane on R390, northern approach.

10.4.5 Socio–economic impacts associated with the Plant

The following information was obtained from the Social and Tourism Impact Assessment undertaken
by Ukwazi Development Facilitators (Appendix K).
Conclusions:


A project of this magnitude is expected to have both positive and negative impacts on the
socio-economic character of the surrounding area.



Approximately 167 jobs will be created at the plant itself. The majority of jobs will be created
in the agricultural sector as part of the larger ethanol project, which should benefit the more
unskilled people in the project area. The agricultural sector is expected to create an
additional 1500 jobs due to the large labour requirement for manual beet harvesting. It is
estimated that a further 1000 indirect jobs will be created, giving a total of 2565 jobs
created.
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o The proposed project is expected to increase the incidence of migration, in and out
as new employment opportunities are created. It is also expected to slow down the
rate of urbanisation by creating a strong economy in a rural area.
o Changes to the community composition are expected due to an influx of skilled
workers at the plant.
o
o
o
o

Impacts to the health and social well-being (HIV/AIDS)
Impacts to recreational activities, crime levels, etc
Sense of place changes from rural area to industrial area.
Creation of employment in area with high unemployment rates + limited

opportunities.
o Better economic conditions and material well-being
o Increase in heavy vehicles- deterioration of the current road infrastructure, safety
risk.
o Property value increases
o Tourism impacts (positive and negative)
o Lack in government capacity to provide services







The proposed project has the potential to have a significant positive social impact in the
region, should it be managed carefully. This positive social impact must be balanced with
the other potential significant impacts to ensure that the development is sustainable and
done in a responsible way. There will be some negative localised social impacts which can
be mitigated with different degrees of success.
The most significant negative impact will be experienced by the residents living within close
proximity to the plant (Lingelihle).
However, these individuals will also be those that will probably benefit the most from the
significant increase in job opportunities.
The proposed project will place a high demand on government services.
The socioeconomic study highlights that should the no-go alternative be selected, the
positive impact of the Bio-Ethanol Plant on a macro-economic scale as well as the local
community will be lost.

Recommendations:
 A community liaison forum (CLF) consisting of representatives of all affected parties should



be established.
Workshops involving representatives from both sides and the key role players should be
conducted to ensure that the roll-out of the project is done in a sustainable way.
Strict protocols should apply to the secondment of labour from outside of the area with
“local” being defined as any person of South African citizenship who resides within the
Inxuba Yethemba Local Municipality.
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Meetings should be held with the Department of Labour and with local community officials
to explain the processes and to alert these institutions to employment opportunities that will
come about.
It is strongly recommended that a “labour desk” or “labour office” should be established on
or in close proximity of the site to facilitate the process.
Consultation with contractors and farmers will be necessary to:
o Ensure fair labour practices
o Agree on wages
o Combine efforts to streamline recruitment process
o Ensure local beneficiation in terms of employment creation
The Tourism Forum should form an alliance with the project implementers in order to:
o Make more accommodation available for business tourists.
o Find mutually beneficial arrangements for accommodation of contract workers and
new staff needing accommodation.
o Pro active plans to expose business tourists to cultural and heritage products.
o Use publicity created by the proposed ethanol plant to create awareness of the



attractions and promote the historic significance of the area.
o Use the proposed project to create a sense of pride in the area.
A task group is established to determine the exact current status of the HIV/AIDS in the
greater project area. This task group should consist of stakeholders such as the Project
Implementers, Department of Health, Department of Social Development, Hospice and
other NGO’s and CBO’s working in the field of HIV.
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10.5 Environmental Impact Statement
An assessment of potential impacts identified for the Bio-Ethanol Plant was undertaken.
The impacts identified for further assessment were assessed within numerous specialist
studies. The specialist studies undertaken to this effect are listed in Table 11.
Table 11

Specialist studies undertaken for this EIA

Specialist Study

Company

Relevant Appendix

Air Quality Assessment

EHRCON (Pty) Ltd

Appendix D

Water Specialist Assessment

AGES Gauteng

Appendix E

Aquatic Ecological
(Biomonitoring)

Scientific Aquatic Services

Part of Appendix E

Ecological Assessment

AGES Limpopo

Appendix F1

Riparian Zone and Drainage
Line Functional Assessment

Scientific Aquatic Services

Appendix F2

Traffic Impact Assessment

Corli Havenga Traffic Engineers

Appendix G

Visual Impact Assessment

Axis Landscape Architects CC

Appendix H

Heritage Impact Assessment

Department of Archaeology, Albany
Museum

Appendix I

Noise Impact Assessment

JH Consulting

Appendix J

Social and Tourism Impact
Assessment

Ukwazi Development Facilitators

Appendix K

Stormwater Management Plan

ILISO Consulting

Appendix L

Study

The specialist studies recommended mitigation measures in order to reduce or eliminate
any impacts were identified.
The EIA has concluded that the legislative requirement to consider alternatives during the
EIA process is focused strongly on feasible and reasonable alternatives that meet the same
need and purpose as the originally proposed project.
All impacts identified were also analysed according the following key considerations, a
description of which is included in Section 7 of this report:
Probability: This describes the likelihood of the impact actually occurring.
Duration: The lifetime of the impact
Scale: The physical and spatial size of the impact
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Magnitude/ Severity: Does the impact destroy the environment, or alter its function.
Significance: This is an indication of the importance of the impact in terms of both physical
extent and time scale, and therefore indicates the level of mitigation required.

The impacts that were rated as having a high significance, should no mitigation be taken
were as follows:
Construction Phase:


Biodiversity Impact
o Re-routing of non-perennial drainage line and irrigation canal



Visual Impact
o Change in surface cover, altering rural character and loss of open space
(Landscape Impact)
o Impact on adjacent landowners within a 2km radius



Socio-Economic impact
o Increase in demand for government services
o Increase in HIV prevalence
o Impact on sense of place
o Impacts of project on employment creation (positive)
o Impacts on economic conditions and material well-being (positive)

Operational Phase:


Visual Impact
o Impact on adjacent landowners (Lingelihle in particular)



Socio – Economic Impact
o Impact of trucks on the quality of the living environment
o Increased demand on government services
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o Increase in HIV prevalence
o Impact on sense of place
o Impacts of project on employment creation (positive)
o Impacts on economic conditions and material well-being (positive)


Feedstock water quality and quantity
o Impact on availability of irrigation water

The impacts that were rated as having a high significance even after mitigation measures
will be taken were as follows:
Construction Phase:


Socio – Economic Impact
o Increased demand on government services
o Impacts of project on employment creation (positive)
o Impacts on economic conditions and material well-being (positive)

Operational Phase:


Socio – Economic Impact
o Increased demand on government services
o Impacts of project on employment creation (positive)
o Impacts on economic conditions and material well-being (positive)
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10.6 Overall Conclusions and Recommendations
The Environmental Impact Assessment (EIA) process for the proposed establishment of a
Bio-Ethanol Plant has been undertaken in accordance with the National Environmental
Management Act: NEMA, 1998 (Act No. 107 of 1998), as amended and the Environmental
Impact Assessment Regulations of 2006 (Government Notice No’s R385, 386 and 387 of
2006).
The findings of the specialist studies undertaken within this EIA provide an assessment of
both the benefits and potential negative impacts anticipated as a result of the proposed
project. The findings conclude that provided that the recommended mitigation and
management measures are implemented there are no environmental fatal flaws that should
prevent the proposed project from proceeding.
In order to achieve appropriate environmental management standards and ensure that the
findings of the environmental studies are implemented through practical measures, the
recommendations from this EIA have been included within an Environmental Management
Plan (EMP) which has been included in Appendix M.
This EMP will form part of the contract with the contractors appointed to construct and
maintain the proposed plant and associated infrastructure. The EMP would be used to
ensure compliance with environmental specifications and management measures. The
implementation of this EMP for key cycle phases (i.e. construction and operation) of the
proposed project is considered to be fundamental in achieving the appropriate
environmental management standards as detailed for this project.
It is also recommended that the process of communication and consultation with the
community representatives is maintained after the closure of this EIA process, during the
Permitting Processes (WULA, Biofuels, Waste) and, in particular, during the construction
phase associated with the proposed project.
Therefore, based on the results of the EIA Report, AGES recommends for this report to be
accepted by the competent authority.
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Proof of Delivery – Notification Letters
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12.5 Appendix A3.2

Proof of Site Notices

Alternative site A:

Alternative Site C:
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Alternative Site B:
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Appendix A6 (1) Issues and Response Report Scoping phase
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Appendix A6 (2) Comments on Scoping Issues and Response Report
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Appendix A6 (3) EIA Issues and Response Report
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Appendix A6 (2) Comments on EIA Report Issues and Response Report
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APPENDIX E
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