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Executive Summary

INTRODUCTION  AND PROJECT OVERVIEW

Sappi Southern Africa (Pty) Ltd (Sappi), in collaboration with an independent energy company, propose to establish a
power generation facility adjacent to the existing Sappi Sappi Lomati Saw Mill in Barberton, Mpumalanga. The
installation of a multi-fuel boiler with less than 50MWh thermal energy input will generate approximately 9.5MWe of
power, of which 1.5MWe will be used internally, and the remainder (8MWe) fed into the national electricity grid.
Approximately 12.5MWh of thermal energy will be supplied to the neighbouring saw mill in the form of steam.

Activities associated with the proposed Lomati Power Generation Project are scheduled activities in terms GN: R718
(July 2009) of the National Environmental Management Waste Act (Act 59 of 2008) (NEMWA). In order for the project
to proceed, a Basic Assessment (BA) procedure to obtain a waste management licence (WML) from the Mpumalanga
Department of Economic Development, Environment and Tourism (DEDET): Pollution and Waste Division is required.

NERP STATUS AND DOE REQUIREMENTS

The proposed Lomati Power Generation Facility is considered to be a NERP (National Energy Response Plan) project
as it will to contribute electricity to the grid. Power sales to the Central Buyer will be in accordance with the RFP tender
No DOE/001/2011/2012 issued by the Department of Energy (DOE) on 3 August 2011. The BA process needs to be
conducted and approved within a very short timeframe to be in line with the DOE RFP process. In order to comply with
the requirements of the RFP, environmental authorisation together with a utility services contracts and power
connection agreement needs to be finalised before the end of February 2012.

CONSIDERATION OF ALTERNATIVES

In terms of Chapter 3, Section 22(2)(h) of the NEMA EIA Regulations, a description of all feasible and reasonable
alternatives must be provided. WSP has considered the no-project option, site alternatives, layout alternatives and
technology alternatives, summarised below:

The 6 n-@go 6 al t eefers éotthie wption of not undertaking the proposed activity. The fAdo nothingodo sc
result in the continuation of the status quo which would have implications including a threat to Sappi of production
disruptions due to power cuts by Eskom, as well as lost opportunities associated with contribution of surplus energy to

grid and reuse of renewable fuel for electrical generation. For the aforementioned reasons, the no-go option is
considered feasible, but unreasonable and was not considered further in the report.

Site alternatives have not been identified within this application as the proposed project site has been identified as

the only reasonable location for the Lomati Power Generation facility due to its close proximity to the primary fuel

source (Sappi Lomati Saw Mill) and based on the fact that Sappi own the property.

Technological alternatives have been considered by Sappi, including:

A Cooling Systemi due to significant potenti al negative i mpacts
sy st e mithe cosisras well as questionable viabiltyoficl osed circuit dry owthnl i ng s
the ambient environment, t h e fic | o wetdooling systemd consisting of a heat exchanger and cooling
towers has therefore been selected as the preferred project cooling system option.

A Management of Ash i due to the additional research and development required for reuse of ash in nutrient
recycling, it was not deemed a feasible option for the short to medium term and has therefore been discarded
for inclusion in the current environmental authorisation process. The preferred alternative is the disposal of
ash at permitted landfills.

A Water Supply Option i although suitable quantities of treated sewage exist to meet the cooling tower water
requirements, this water supply alternative has not selected as a preferred option for the following reasons:
potentially high phosphate levels,andpot enti al fAdi sputed with I andowner of

currently discharged. The preferred option for water supply by the Municipality will be through abstraction
from the Queens River.

A Electrical Connection to Grid i the construction of a substation close to the project (site to feed energy into
the grid) with a default electrical hub capacity of 11kv was discarded as a viable project option as the system



would not provide efficient grid stability and security of supply for Eskom approval. The preferred connection
will be made at the closest point to a 22kv overhead powerline located over vacant land north-east of the

Sappi Lomati Saw Mill.

IDENTIFICATION OF POTENTIAL IMPACTS

During the basic assessment procedure, the following potential impacts were identified:

CONSTRUCTION PHASE OPERATIONAL PHASE

Decreased ambient air quality due to airborne dust
emissions

Decreased ambient air quality from release of emissions
from boilers

Increase in ambient noise levels

Decreased ambient air quality from dust emissions
associated with on-site activities (e.g biomass storage
and handling)

Downstream contamination from accidental spillage,
waste and sediment loading

Odour emissions related to storage of biomass

Soil erosion

Increase in ambient noise levels

Construction vehicles leading to congestion and safety
risk

Downstream contamination from effluents

Employments opportunities (positive)

Soil erosion

Potential disruption / damage to historical, archaeological
and cultural resources

Increase in traffic flow leading to congestion

Aesthetic disturbance to adjacent land users

Long term net reduction in movement of trucks (positive)

Additional electrification capacity within Umjindi municipal
grid (positive)

Employment opportunities (positive)

Threat to World Heritage Site application

Visual disturbance to surrounding land users

Reduction in property value

ASSESSMENT OF POTENTIAL IMPACTS

The potential impacts associated with the proposed project have been assessed and the significance of these

potential impacts evaluated with and without consideration of proposed mitigation measures.

conclusions were reached:

Construction Phase Impacts

No significant impacts are anticipated.

The following key

Impacts will be localised and will not impact on surrounding receptors.

Measures contained within the construction EMPr are to be strictly adhered to, to ensure that disturbance caused by
construction activities remain as impacts of low significance.

Operational Phase Impacts

The majority of the impacts are anticipated to have a rating of low significance. The following issues have
been identified to have potential to result in more significant negative impacts:

Deterioration in air quality T Low to medium impact is identified as it is probable that emissions from the pro-
posed boiler and dust generated from the storage and handling of biomass and other related activities on site
have the potential to decrease ambient air quality. The intensity associated with both sources however is con-
sidered low as all emissions do not exceed ambient air quality standards thereby not affecting biophysical and
social functions and processes.



Increase in Ambient Noise Levels - Medium impact is anticipated as disturbance intensity is not significant at 2
of the 3 site sensitive sound receptor sites. It is probable however that an audible variation of high intensity will
occur at Tambotie Street during the night.

Surface and Ground Water Contamination - Low to medium impact is anticipated due to a high potential in-
tensity, and the regional nature of impacts downstream. Contamination however is improbable as effluent is to
be discharged to the municipal system and a segregated flow system for stormwater control will be installed.

Visual Disturbance - Low to medium impact is anticipated due to the fact that visual disturbance is probable to
adjacent land users within the site viewshed. The intensity however can be considered as low due to local
fi f ations and processes not being potentially affectedd ( Tabl e 5: |l mpacts Assessment

Increased Vehicular Traffic i Low to medium impact is anticipated attributed to the probability of vehicular traf-
fic increase delivering biomass to the saw mill for processing at the power generation site. This however is offset
by a probable long term benefit of low to medium significance associated with the net decrease of vehicular traf-
fic on the roads within and beyond Lomati due to the use/ processing of biomass (renewable energy source) at
the boiler site which will reduce the need for removal of biomass from the saw mill.

Engineering solution recommendations and measures outlined in EMPr have been identified in order to
minimise, as far as possible, potential impacts that the operational phase would have on the surrounding
biophysical and socio-economic environment. As such all operational issues can be controlled or reduced to
result in impacts of low significance.

Engineering solution recommendations and measures outlined in EMPr have been developed in order to minimise, as
far as possible, potential impacts that the operational phase would have on the surrounding biophysical and socio-
economic environment. As such all operational issues can be controlled or reduced to result in impacts of low
significance.

Operational Phase Benefits

Socio-economic benefits are associated with both the construction and operational phase of the proposed project due
to definite employment opportunities. This is considered a benefit of medium significance during construction to local
nature of jobs created over a short period of time; and of medium-high significance for jobs created over the long-
term operational phase of the facility attracting a range of semi-skilled and skilled employees from the broader area of
Mpumalanga. In addition it is definitive that the proposed project will result in the generation of power i surplus
(approximately 8MWe) of which will be fed into the grid to provide additional electrification capacity available for
consumption within the Umjindi Municipal grid.

SUMMARY AND CONCLUSIONS

It is the opinion of WSP that the information contained in this document is sufficient to make an informed decision in
respect of the project being applied for. 't is WSP&s rec
approved.



1 Introduction

1.1 TERMS OF REFERENCE

Sappi Southern Africa (Pty) Ltd (Sappi), in collaboration with an independent energy company, propose to establish a
power generation facility adjacent to the existing Sappi Sappi Lomati Saw Mill in Barberton, Mpumalanga. The
installation of a multi-fuel boiler with less than 50MWh thermal energy input will generate 9.5MWe of power, of which
1.5MWe will be used internally, and the remainder (8MWe) fed into the national electricity grid. Approximately
12.5MWh of thermal energy will be supplied to the Sappi Lomati Saw Mill in the form of steam.

Activities associated with the proposed Lomati Power Generation Project are scheduled activities in terms GN: R718
(July 2009) of the National Environmental Management Waste Act (Act 59 of 2008) (NEMWA). In order for the project
to proceed a Basic Assessment procedure to obtain a waste management licence (WML) from the Mpumalanga
Department of Economic Development, Environment and Tourism (DEDET): Pollution and Waste Division is required.

WSP Environment and Energy (WSP) was appointed by Sappi to fulfil the role of independent environmental
assessment practitioner (EAP) to facilitate the environmental authorisation process.

1.2 LOCALITY AND STUDY A  REA

The proposed project site is situated within the town of Barberton, approximately 43km south of Nelspruit and 360km
to the east of Johannesburg, located in the Mpumalanga Province. The geographical coordinates for the proposed
power generation sittareL at i t ude 25A460616.250S anfigurehngi tude 31A026109.
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Figure 1: Site Locality (Source: Google Maps, 2011)

The site is located immediately northwest of the existing Sappi Sappi Lomati Saw Mill. Surrounding land uses include
municipal land and services, formal residential, rail, road, and agriculture.



1.3 SHORT PROJECT OVERVI EW

The Sappi Lomati Saw Mill utilises plantation wood to manufacture structural lumber products. The process involves
wood processing and drying which results in large quantities of bark, shavings and sawdust which is suitable as
renewable fuel for power generation. The proposed project involves the installation of a multi-fuel boiler and power
generating steam turbine on vacant ground owned by Sappi immediately northwest of the saw mill property. The
proposed site for the power generation facility is ideally located in close proximity to the proposed fuel source. The
proposed Lomati Power Generation Project will generate 1.5MWe for internal use and a power surplus of 8MWe which
will be made available to the national grid for distribution. Approximately 12.5 MWh of thermal energy will be utilised by
the saw mill in the form of steam.

1.4 PROJECT APPLICANT

The applicant for the replacement and expansion project is Sappi Southern Africa (Pty) Ltd (Table 1).

Table 1: Applicant Details

Project Applicant: Sappi Southern Africa (Pty) Ltd

Contact Person: Johan Myburgh

Physical Address: 48 Ameshoff Street, Braamfontein, 2001
Postal Address: PO Box 31560, Braamfontein, 2017
Telephone: 011 4078123

Fax: 086 673 0876

E-mail: Johan.Myburgh@sappi.com

1.5 ENVIRONMENTAL ASSESS  MENT PRACTITIONER

WSP is a leading international environmental consultancy with a broad range of expertise in the environmental sector.
WSP is a subsidiary of WSP Group plc, a global consultancy which is listed on the London Stock Exchange. WSP has
successfully project managed a number of high profile environmental projects in South Africa over the past 20 years.
Details of the EAP responsible for the coordination of the BAR and WML application is provided below in Table 2.

Table 2: EAP Details

Contact Person: Carla Elliott

Physical Address: WSP House, 1 on Langford, Langford Road, Westville, Durban, 3629

Postal Address: P O Box 1442, Westville, 3630

Telephone: 031 2408874

Fax: 031 2408861

E-mail: carla.elliott@wspgroup.co.za

Quialifications: Masters (Geography and Environmental Management), University of
KwaZulu Natal

Experience: 6 years

Industry Certification:  EAPSA
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2 Legal Framework

2.1 NATIONAL ENVIRONMENT AL MANAGEMENT ACT,1 998

The National Environmental Management Act (Act 107 of 1998) (NEMA) provides the environmental legislative
framework for South Africa. The 2010 EIA Regulations (GN: R543), promulgated under the NEMA, contain three List-
ing Notices (GN: R544, R545 and R546) of activities that require either a Basic Assessment or Scoping and Environ-
mental Impact Assessment (EIA) procedure in order to obtain environmental authorisation from the relevant authority.
WSP has undertaken a review of the applicability of the Listing Notices relative to the Lomati Power Generation Pro-
ject (and associated infrastructure), and has determined that an environmental authorisation procedure in terms of
NEMA 2010 Regulations is not required.

2.2 NATIONAL ENVIRONMENT AL MANAGEMENT: AIRQ  UALITY ACT, 2004

The Atmospheric Pollution Prevention Act (Act 45 of 1965) (APPA) was repealed in its entirety on 1 April 2010, and
replaced with the National Environmental Management: Air Quality Act (Act 39 of 2004) (NEMAQA). As a result, the
list of Scheduled Processes under APPA has been replaced by the Listed Activities under Section 21 of the NEMAQA.
Activities listed under Section 21 require an Atmospheric Emission License (AEL). WSP has undertaken a review of
the applicability of Section 21 of NEMAQA relative to the proposed project and has determined that the proposed
Lomati Power Generation project does not require an AEL.

2.3  NATIONAL ENVIR ONMENTAL MANAGEMENT: WASTE ACT, 2008

The NEMWA (Act 59 of 2008) is subsidiary and supporting legislation to the NEMA. The act seeks to give legal effect
to the White Paper on Integrated Pollution and Waste Management, and is a framework legislation that provides the
basis for the regulation of waste management. The act also contains policy elements and gives a mandate for further
regulations to be promulgated.

Of relevance to the project is GN: R718 (July 2009) which comprises a list of waste management activities that have
or are likely to have a detrimental effect on the environment. The activities contained in GN: R718 require a Waste
Management License (WML) which in turn requires that a BA (Category A activities) or Scoping and EIA (Category B
activities) in terms of the NEMA 2010 EIA Regulations. Following a review of the technical scope of the project, WSP
has identified the following listed activities as being relevant to the proposed project (Table 3).

It is noted that the biomass feedstock for the multi-fuel boiler has been determined by the Competent Authority to
comprise a waste by definition contained in the NEMWA (see Section 3.3.1), and is therefore subject to the waste
licensing provisions.

Table 3: Applicability of the NEMWA Listed Activities (GN: R718) requiring WML

ACTIVITY DESCRIPTION PROJECT APPLICABILITY

Category A (requiring a Basic Assessment procedure)

(1) The storage, including the temporary storage of  The storage activity for which a waste management
general waste at a facility that has the capacity  license is being sought in terms of this application
to receive in excess of 100m°® of general waste  process is limited to a proposed bulk storage area at
at any one time, excluding the storage of waste  the power plant which will have an estimated storage
in lagoons. capacity of 10 000m°.

It is noted that existing biomass storage areas at the
adjacent saw mill are the subject of a separate and
concurrent waste management licensing process.




(5) The sorting, shredding, grinding or bailing of Blended biomass from the power plant bulk storage
general waste at a facility that has the capacity ~ area will be processed by means of grinding,
to receive in excess of 1 ton of general waste conditioning and compacting to form suitable fuel for
per day. feeding into the combustion chamber of the boiler.
This facility will have a throughput capacity of up to
400 tons per day.

It is noted that biomass processing facilities at the
existing saw mill (e.g. chipping and shredding) are the
subject of a separate and concurrent waste
management licensing process being undertaken
concurrently by Sappi.
®) The recovery of waste including the refining, The boiler will utilise approximately 330 tons / day of

utilisation, or co-processing of waste at a facility blended biomass and forest brush for the purposes of

that has the capacity to process in excess of 3 co-generation / co-processing (i.e.: the utilisation of

tons of general waste or less than 500kg of biomass as an energy source).

hazardous waste per day, excluding recovery

that takes place as an integral part of an

internal manufacturing process within the same

premises.

(18) The construction of facilities for activities listed The project entails the construction of facilities listed in
in Category A of this Schedule (not in isolation ~ terms of GN R.718 Cat A 1, 5, and 8 as per the above
to associated activity). descriptions.

Accordingly, it will be necessary to apply for a WML and to undertake a BA as the minimum requirement for Category
A activities.

2.4  NATIONAL WATER ACT , 1998

The National Water Act (Act 36 of 1998) (NWA) aims to achieve sustainable use of water for the benefit of all users

and that the protection of the quality of water resources
resources in the interests of all water users. Section 21 of the NWA identifies water uses which require a water use

license (WUL). WSP have considered the Section 21 listed activities in terms of their applicability to the Lomati Power
Generation Project, in respect to water supply to the proposed facility. As the preferred water supply to the facility will

be municipal, no WUL requirements are applicable to the project. This will be described in Project Description (Section

4) and Identification of Alternatives (Section 5).

3  Approach and Methodology

3.1 BASIC ASSESSMENT PROCEDURE

The Basic Assessment procedure has been undertaken in accordance with NEMA and the 2010 EIA Regulations (GN:
R543). The process requires both technical and stakeholder inputs (Figure 2).The Basic Assessment procedure has
been undertaken in accordance with GNR: 543 (Part 3), and has culminated in the compilation of the Draft Basic As-
sessment Report (BAR) (this document). The objectives of the Basic Assessment procedure can be summarised as
follows:

A Identify feasible and reasonable project alternatives;
A Identify any potential environmental impacts associated with the proposed project and assess significance;

A Propose measures that avert or minimise environmental risk, and enhance positive aspects;



A Provide transparency by involving the public, authorities and interested organisations; and,

A Provide the DEDET with sufficient information to make an informed decision.

Current Stage

Figure 2: Schematic lllustration of the Basic Assessment procedure

3.2 SUMMARY OF LICENSING REQUIREMEN TS

In terms of the above legal review, the proposed power generation project will require the following (Table 4):

Table 4: Summary of Licensing Requirements
STATUTE REQUIREMENT COMPETENT AUTHORITY

NEMWA Waste Management licence Mpumalanga Department of
Economic Development,
Environment and Tourism
(DEDET)

3.3 METHODOLOGY

3.3.1 Authority Pre-Application Consultation

Over and above the authority consultation undertaken by WSP typical of an environmental authorisation process of
this nature, Sappi has had two specific listed activity and threshold interpretation issues clarified by DEA prior to sub-
mission of the application form. These are summarised below:

Biomass Defined as a Waste

Within the paper and pulp industry, the storage and handling of biomass requires a WML as current regulations and
norms and standards view biomass as a waste, not a by-product. This is particularly applicable to the fact that the bi-
omass is not produced as part of a process primarily intended to produce another substance or product (DEA Chief
Director Legal Opinion, June 2010).

NEMAQA

Category 8: Disposal of hazardous and Solid Waste was considered as a potential trigger for an AEL due to the fact
that the boiler processing capacity (of biomass) would exceed the threshold of 10kg / hour. This activity however is not



triggered as it was confirmed by DEA (Department of Atmospheric Norms and Standards) on the 19 September 2011

that a boiler is not viewed as an incinerator. The NEMAQAfAiCat egory 8 onl y r eandnbtdoswasteo fii nc
being burned in boilers to generate steam and / or electricityo (pers. comm. Dr Thulie Mdluli (Director) and Olebogeng

Sydney Matshediso (Deputy Director)).

WSP undertook a preliminary review of the applicability of Section 21 of NEMAQA relative to the proposed project and
identified Subcategory 1.3 i Solid biomass combustion installations (within Category 1: Combustion Installations), as
a possible trigger for an AEL application. However following initial design phase, it was determined that the proposed
new solid biomass boiler will have a design capacity of less than 50 MW heat input.

3.1.2 Application for Environmental Authorisation

The prescrcaedomApPpoet i Authorisationodo f ornmOcwles20ld.u DEDETt ed t
acknowledged receipt of the application form in a letter dated 2 November 2011 and provided the following official EIA
reference number: 17/4/WL/MP323/11/01 (Appendix A).

3.1.3 Stakeholder Engagement Process

The stakeholder engagement process was initiated in August 2011. The process employed a number of techniques to
establish contact and raise awareness amongst stakeholders with regard to the proposed project. The objectives of
the stakeholder engagement process included:

A Facilitation of a focussed stakeholder engagement process to enable stakeholders to provide input into the
Basic Assessment procedure and share information.

A The identification of issues and concerns regarding the project to ensure that all relevant issues are
addressed as part of the Basic Assessment procedure.

A summary of the stakeholder engagement process undertaken to date is provided in Appendix B.

3.1.4 Assessment of Alternatives

In terms of Chapter 3, Section 22(2)(h) of the NEMA EIA Regulations, a description of all feasible and reasonable
alternatives must be provided. WSP has considered the no-project option, site alternatives, layout alternatives and
technology alternatives (Section 5).

3.1.5 Technical Project Description

A technical review of the proposed project was undertaken to develop an understanding of the technical aspects of the
various project components. Correspondence with the client, technical design team, Umijindi Municipality, and other
Sappi project advisors was undertaken. This was accompanied with the review of technical documents, process flow
diagrams and project alternatives.

3.1.6 Specialist Input
The following specialist studies were undertaken as part of this basic assessment procedure:

A Heritage Impact Assessment (Appendix C)

Wetland Screening and Watercourse Assessment (Appendix D)
Air Quality Impact Assessment (AQIA) (Appendix E)

Noise Survey (Appendix F)

> > > >

Ash Screening and Waste Classification (Appendix G)



3.1.7 Environmental Description and Identification of Issues and Potential Impacts

Collection of baseline information was undertaken in order to establish the sensitivity of the environment to potential
project impacts, and to determine constraints that the environment may have on the project. Information was obtained
from existing reports, aerial photography, and 1:50 000 topographical maps for the area.

Using the information from the technical review in the context of the receiving environment the environmental aspects
of the project and the resultant potential 1impacts wer

A Environmental Issue: - Element of the project and associated activities that can interact with the environment
and.

A Environmental Impact: - Any change to the environment, whether adverse or beneficial, wholly or partially
resulting from an environmental aspect.

3.1.8 Environmental Impact Assessment

The methodology applied to the assessment of the significance of potential impacts is based on the assessment crite-
ria provided within the 1998 DEAT guidelines and the 2002 DEAT Information Series document (Impact significance,
Integrated Environmental Management, Information Series 5). This methodology includes a description of the nature,
extent, duration, intensity, probability of the impact. The significance of the impacts is determined through a synthesis
of these criteria, ranking them as: low, medium or high significance (Table 5).

Table 5: Impact Assessment Criteria

NATURE OF THE QUALIFIER | DESCRIPTION OF THE EFFECT, AND THE AFFECTED ASPECT OF
POTENTIAL IMPACT THE ENVIRONMENT

Extent Site Impact will be limited to within the site boundaries
Local Impact will affect surrounding areas/communities
Regional Impact will affect areas far beyond the site boundary but limited to the Province of
Mpumalanga
National Impact will affect areas far beyond the site boundary within South Africa
Global Impact will affect areas far beyond South African borders
Duration (time scale) Short-term Impact restricted to construction and early operation (e.g. 0-1 years)

Medium-term | Impact restricted to operational phase (e.g. 1 - 3 years)

Long-term Impact will cease after the operational life of the activity either by natural processes
or by human intervention
Permanent | Where mitigation either by natural processes or by human intervention will not oc-
cur in such a way or in such a time span that the impact can be considered transi-

ent.
Intensity (sensitivity of Low Where the impact affects the social and biophysical environment in such a way that
impact) functions or processes are not affected
Medium Where the affected social and biophysical environment is altered, but functions or
processes continue albeit in a modified way
High Where social and biophysical functions or processes are altered to the extent that it
will temporarily or permanently cease.
Probability Improbable | Possibility of the impact to materialise is very low, either because of design or his-

toric experience
Probable There is a distinct possibility that the impact will occur

Highly prob- | Where it is most likely that the impact will occur

able
Definite Where the impact will occur regardless of any mitigation measures
Significance Low Where the impact will not have an influence on the outcome
(Se)::rt];hersoﬁfgetg?nafe-rms Medium Where it should have an outcome on the decision unless it is mitigated
P P High Where it would influence the outcome regardless of any possible mitigation

of their nature, duration,
intensity, extent, and
probability)

Mitigation Summary Summary of recommendations for minimising or eliminating negative impacts




4 Project Description

4.1 PROJECT MOTIVATION

The project is consistent with Sappiés aim of reducing

biomass generated in its operations. With the current electricity crisis and rising energy costs, exploring the
opportunities for independent power generation, particularly involving the reuse of renewable material, is on the
increase.

Biomass is generated not only in the saw milling operation but also through the felling of the saw logs in the forests
which is currently not utilised and remains as forest slash in the plantations. Efficient use of these natural resources
can make the mill energy independent from both a thermal (steam), and power point of view. Replacing the current
inefficient boilers (used exclusively to generate steam), with a purpose built biomass boiler and extraction turbine on
an adjacent site would make use of all the renewable biomass generated on site more efficiently thus avoiding the
need to dispose of surplus biomass and would attract revenue through the sale of renewable power under the REBID
scheme launched by DOE.

The primary project driver is therefore the identification of opportunities to improve operational efficiencies for Sappi as
well as avoiding power disruptions related to Eskom power shedding and general power disruptions. This in turn will
facilitate more stable production. In addition, the project will attract revenue from the sale of surplus power and carbon
credits based on the displacement of power generated from coal at Eskom. Benefits to the broader public will result
through the provision of energy net surplus which will allow for the provision of electrification to people and businesses
currently without electricity. The South African energy crisis which manifested itself through rolling black-outs country
wide prompted the Mill to reconsider its energy supply policy and make better use of the vast amounts of biomass
generated by its operation.

4.2 REGISTRATION AS INDEPENDENT POWER PR ODUCER (IPP) UNDER THE REBID PROT O-
COL

In response to the South African electricity crisis, a formal National Electricity Response Plan (NERP) was released by
the Department of Minerals and Energy, Department of Public Enterprises, and Eskom in January 2008. The NERP
requires the short term acceleration of electricity generation, transmission and distribution projects. The Department
of Environmental Affairs (DEA) produced a guidelinef or EIl A6s for facilities to be
in February 2010 (GN 162 of 2010). The guideline provides the mechanism for streamlining the environmental
authorisation.

The Lomati Power Generation Project is considered to be a NERP facility as it will to contribute electricity to the
national grid. Power sales to the Central Buyer will be in accordance with the RFP tender No DOE/001/2011/2012
issued by the Department of Energy (DOE) on 3rd August 2011. National Energy Regulator of South Africa (NERSA)
confirmed the REBID status of the proposed project, under the REBID 2 Protocol, in August 2010 (Appendix H)
although this has been superseded by the Request for Proposal (RFP) tender.

The proposed Lomati Power Generation Project however only triggers the need for BA as per NEMWA. As such, no
special mechanisms are available for the current authorisation to be processed according to the fast tracked
timeframes allowed for in the national guideline. The BA process needs to be conducted and approved within a very
short timeframe to be in line with the DOE RFP process. In order to comply with the requirements of the RFP,
environmental authorisation together with a utility services contracts and power connection agreement needs to be
finalised before the end of February 2012. With regards to service agreement with Umijindi, in the absence of signed
contracts, approval in principal by this time and proof of progress will suffice to qualify for bid by 4 March 2012.
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4.3 PROJECT DESCRIPTION

4.3.1Process Overview

PROCESS FLOW DIAGRAM
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Figure 3 Process Overview of Co-generation Facility (Sappi, October 2011)

The following is a brief process description of what is represented in Figure 3 above. Saw mill offcuts, saw dust and
bark will be collected at a rate of approximately 13 tons per hour and stored at the saw mill site in open biomass
storage bays before being transferred via conveyor to the power generation site to be stored in facility with design
capacity of 10 000m°. Additional biomass (3 tons per hour) will be delivered to the mill from sources such as forest
residue, alien vegetation removal and bark or saw dust from other local milling operations and transferred via conveyor
to the power generation storage facility. This biomass will be shredded, blended and compacted into the main biomass

storage facility.

Stored biomass will be extracted mechanically from the biomass storage at an approximate rate of 16 ton per hour and
prepared through grinders and screens to make it suitable for combustion in a the multi-fuel boiler to produce high

pressure steam.



The boiler will use biomass and water to generate approximately 46 ton per hour of steam generate stream resulting in
an power output of approximately 9MW to be fed into the grid. Some low pressure steam will be extracted from the
turbine to heat the water used in the boiler and for heating of kilns for wood drying. The residual steam not used for
heating will be condensed in a cooling system consisting of a heat exchanger and cooling towers. The condensed
water from the steam is then returned to the boiler as boiler feedwater. There will be some losses to the steam and
water circuit and this will be replenished continuously with purified water.

The plant will generate approximately 2-4 tons of ash per day. This will vary due to seasonal variations in feedstock.
This ash will be stored in a primary silo and excess in a skip when full, and removed off-site for disposal to appropriate
landfill sites based on minimum requirement as contained in DEA Draft Guidelines of Waste for Landfill Disposal. The
storage of ash at any one time will not exceed 35m°.

4.3.2 Project Development Footprint and Layout
The layout presented in Figure 4 shows the location of the following project components:

A Fuel collection conveyor (linking saw mill and power generation site through the transfer of biomass) and pro-
_ cess steam piping;

A Gantry to support conveyor and piping;

/A Biomass delivery and storage area (storage area will located on an impermeable layer connected to a water
_ retention system);

A Boiler, turbine and ancillary equipment / civil engineering works;

A Power connection and feed-in point via mini substation on site (containing control, switching and measure-
~ ment devices) linked to the Eskom grid at 22kv power-line via an overhead line;

A Cooling tower; and

A Pipeline for the transfer of non-potable water to service cooling towers.

The project site will have an area of +1.90ha (19000 m?). The planned power generation facility footprint will not
exceed 9 245 m” The proposed size of project components to be located on the power generation site is detailed
below in Table 6. As part of the project, purpose-built improvements will be made to the property to house the energy
generating and ancillary equipment.

Table 6: Equipment Schedule and Breakdown of Project Footprint (JT Atcom, October 2011)

- m M @bovegroundlevel \

Boiler (Roof) 1800 26m
Genset and workshop 800

Cooling Tower 600 10m (including concrete base)
Fuel Storage 3500 8m
Fuel Processing 525

Office 240

Roads 1000

Parking 180

Electrical Transmission /Switching | 100

Other 500

Total 9245
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Figure 4 Layout of Propose Lomati Power Generation Project (JT Actom, October 2011)



4.3.3 Multi-Fuel Boiler and Turbine Generator Set

Conventional steam-producing thermal power plants generate electricity through a series of energy conversion
stages: fuel is burned in boilers to convert water to high-pressure steam, which is then used to drive a steam turbine
to generate electricity. Heat for the system is usually provided by the combustion of fuel such as coal, natural gas, oil,
or biomass to produce high energy superheated steam. The high energy, high-temperature, and high-pressure steam
generated in the boiler is then passed through and let out at a low pressure and low temperature. The turbine
converts the thermal energy of steam to kinetic energy which then drives a generator to produce electricity.

Low-pressure steam exiting the turbine can be used for low energy heating applications such as pre-heating boiler
combustion air, cold boiler feedwater to improve boiler efficiency or in other processes such as wood drying. Surplus
low pressure steam has to be condensed back to water in a condenser so that the water can be returned to the
boiler. The residual energy removed in the condenser is dissipated through a conventional water cooling tower
system.

A continuous ash discharge (CAD) stoker boiler has been selected by the engineering design team for its ability to
handle a wide range of solid fuels with various ash contents and particle sizes. This type of multi-fuel boiler is
illustrated in Figure 4 below. The boiler will have a roof (approximately 26 m from ground level) and the fuel handling
side of the building will be covered. The boiler will be designed for optimum combustion efficiency, with appropriate
particulate abatement equipment should this be required to meet the required emission standards.

Fuel Storage Area

[ / Boiler Stack

—
- T
| | «.

| Ny

Figure 5 Facility Illustration of CAD Multi-Fuel Boiler (JT Actom, November 2011)

4.3.4 Fuel Description

Fuel for the biomass boiler (sawdust, bark and shavings) will be generated in the process of producing lumber
products from logs harvested in tree plantations and transferred from the saw mill site to the power plant via



conveyor. In order to make the project viable, additional biomass in the area would be collected and brought into the
saw mill through the existing weighbridge to complement the biomass generated by the saw mill.

The boiler will be designed to burn 75 000 bone-dry tons (BDT) per annum of woody biomass which includes bark,
wood chips, saw dust. This will be sourced from Sappi Lomati Saw Mill and from forestry activities in surrounding
areas. There is an opportunity for local community members to supply the balance as small business opportunities. In
times of unreliability of supply from the latter, back up supply will be sourced either in the form of return bark from
Ngodwana or forest slash from surrounding Sappi operations (e.g. forest slash residue from local felling operations
and alien plant control activities). These ratios will likely fluctuate with the seasons. The findings and
recommendations of the study conducted by the Sappi Forestry team to investigate viability of back-up supply option
confirmed that the delivery of forest slash material of up to 32 000 wet ton per annum at 30% moisture can be
collected and delivered without changing current harvesting operations (operation to be outsourced from a radius up
to 30km).

Table 7: Proposed Fuel Input (Sappi, September 2011)

Bark 9998
Wood 43 301
Slash 13 906
Total 67 205

4.3.5 Water Supply

The power plant will be operated independently and separately from the saw mill and will therefore require separate
service contracts for domestic water and sewerage connections. Approximately 7.5m3 per day of potable water will
be required during the construction period whereas 2.25m3 will be required during operation. During construction and
annual shutdowns, there will be approximately 50 people on site whilst during normal operation there will be an
average of 15 people spread over three shifts per day.

In addition to this the plant will require a non-potable water supply of approximately 840kl per day during normal
operations as make up water for the cooling tower (preferred water cooling option). Both potable and non-potable
water will be supplied by the Umjindi Municipality.

Water supply to Barberton is derived from two sources, the Lomati Dam and through abstraction from the Queens
River (Figure 6). Due to vandalism and associated maintenance cost issues abstraction from the Queens River has
been temporarily suspended. The site will tie into an existing pipeline approximately 40m southwest of the site.
Existing pipeline from water treatment works routed past the existing saw mill in shown below as Route 1 in Figure 7
below.

The plant will generate between 60 and 75m3 per day of industrial effluent comprising reverse-osmosis plant
concentrate, boiler and cooling tower blow-down and condensate loss. This effluent will be characterised by elevated
total dissolved solids (TDS) and salt concentrations. In addition, approximately 2-3m3 of sewage will be generated
per day. Both industrial effluent and sewage will be discharged to the municipal sewer for treatment.

It is noted that this is a low volume in respect of the total sewage system therefore the elevated concentration will not
result in downstream impacts.

p=WSP
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Figure 7 Google Map Showing Location of Existing Pipeline (Route 1, WSP, 2011)



4.3.6 Electrical Connection

The power plant will sell approximately 8MW electrical power to the central buyer (in future to be known as the
Independent Systems and Market Operator). The Sappi Lomati Saw Mill will continue to draw power via its existing
connection to the Umijindi Municipality electrical network. An electrical tie-in point however needs to be identified in
order to feed power produced by the IPP (Sappi / independent energy company) via the municipal grid to the national
grid. It is proposed that the power connection is made at the closest point to the 22kV overhead line which runs
between ACA SS sub-station and the Coloured SS sub-station (Figure 8) situated in municipal owned land. The
switching and control equipment will be housed in a purpose built new mini sub-station located on the proposed
power plant site close to the North East boundary. New overhead lines will be installed by the Municipality between
this sub-station and the existing 22kV overhead lines.
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Figure 8 Aerial View proposed overhead power line from project site to Proposed Connection Point (Sappi,
September 2011)

5 Identification of Alternatives

The identification of alternatives is a requirement of the EIA Regulations and provides the basis for choice among
options available to the decision making authority. This section of the report discusses the potential feasible and rea-
sonable alternatives considered for the proposed project.

51 NO-PROJECT OPTION

The6ngnd alternative refers to the optiofheffidotnandengaksao
result continuation of the status quo which would have the following implications:

A Sappi would face the threat of production disruptions at the Sappi Lomati Saw Mill due to power cuts in the
current uncertain period leading to the commissioning of additional power plants by Eskom. It is expected

p=WSP |
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that the planned power stations of Medupi and Kusile will start delivering incremental power from 2014 on-
wards but will only reach full capacity by 2020. In the interim additional power will need to be obtained from
private producers and t he Aaduced by thdse neans goald sevierelsharhperi ci e nt
the operation of Sappi Sappi Lomati Saw Mill.

It is also understood that there are no short or medium term plans to strengthen the grid supply to Barberton
which leaves the saw mill and town vulnerable in terms of security of supply.

A lost opportunity to contribute the national grid through co-generation for the provision of additional electrifi-
cation capacity.

Lost opportunity for the reuse of renewable fuel (biomasss) for purposes of electrical generation.

Lost opportunity to implement energy efficiencies which would result in reduction of operation costs in the
long term.

For the aforementioned reasons, the no-go option is considered feasible, but unreasonable, due to potential lost op-
portunities for additional electricity generation benefits.

5.2  SITE ALTERNATIVES

The proposed project site has been identified as the preferred location for the Lomati Power Generation facility due to
its close proximity to the primary fuel source (Sappi Lomati Saw Mill) and based on the fact that Sappi own the
property. As no critical flaws have been identified associated with the proposed site, Sappi has not considered any
site alternatives.

5.3 TECHNOLOGY /DESIGN  ALTERNATIVES

5.3.1 Technology Options

A number of technology options were considered by Sappi during pre-feasibility investigation into alternative /
additional energy generation. These included:

Gasification Route - Biomass can be successfully gasified in a vertical retort to produce a producer gas that
can be fired in either a boiler to generate steam or in a reciprocating generator. A desktop study included the
feasibility and cost estimate for this route. The additional cost of preparing the biomass, (briquetting and dry-
ing), resulted in a total cost in excess of that for the boiler/turbo alternator option.

Install power generation equipment only - This exercise was done in 2008 and was re-assessed at cur-
rent prices. This proposal is feasible but has a much lower return and provides none of the socio-economic
benefits associated with the proposed project.

Both these options have been discarded as feasible alternatives due to the questionable economic viability and tech-
nological challenges they pose.

5.3.2 Cooling System

Steam turbines associated with boilers and heat recovery steam generators (HRSG) used in combined cycle gas
turbine units require a cooling system to condense steam used to generate electricity. Typical cooling systems used
in thermal power plants include: (i) once-through cooling system where sufficient cooling water and receiving surface
water are available; (ii) closed circuit wet cooling system; and (iii) closed circuit dry cooling system (e.g. air cooled
condensers)l.

! International Finance Corporation (IFC) (2007) Environmental Health and Safety Guidelines for Thermal Power Plants.



Combustion facilities using once-through cooling systems require large quantities of water which are discharged back
to receiving surface water environment with elevated temperature. Water is also required for boiler makeup, auxiliary
station equipment, and ash handling. The withdrawal of such large quantities of water has the potential to compete
with other important water uses such as agricultural irrigation or drinking water sources. Withdrawal and discharge
with elevated temperature and chemical contaminants such as biocides or other additives, if used, may affect aquatic
organisms, including phytoplankton, zooplankton, fish, crustaceans, shellfish, and many other forms of aquatic life.

Due to the above potential impacts to the aquatic ecosystem, the once-through cooling system is not considered a
suitable cooling system option. Sappi has therefore only considered a closed circuit dry cooling system ( fiai r

as a possible alternative. Althougha n i a i ris nocore aUitable option for project sites in water scare regions, the

technology is not considered feasible in this instance for a number of reasons which affect the overall viability of the
project including:-

An approximate10% reduction in power output due to the intense energy requirement of the cooling system.

High ambient temperatures and large ambient temperature swings result in significant efficiency fluctuations
and associated control issues

Capital costs are approximately four times than the preferred water cooling tower.
Possible noise impacts.

The air cooling option does not reach ideal low temperatures for optimum turbine efficiency.
The closed circuit wet cooling system consisting of a heat exchanger and cooling towers has therefore been selected
as the preferred option.

5.3.3 Management of Ash

Ash will be disposed by waste contractors to existing permitted landfills. Initially investigations were made into re-
using the ash in the process of nutrient recycling within Sappi Nurseries. This however will require time for extensive
research and development and is being viewed as a long term option. Potential implications associated with this

alternative option would be addressed in a separate WML application as per NEMWAGN R 718 Categ
recycingorreeuse of general waste of more than 10 tons per
recycling of hazardous wasted. Thi dromwmulti-fuel boder dnee Dmedhtioran

Due to the additional research required it was agreed that this option is premature for inclusion in the current
authorisation process and will not be assessed further as part of this application.

5.3.4 Water Supply Options

The primary water requirement for the proposed project is as make up water for the cooling tower. The initial option
investigated for the supply of water to the cooling tower was the provision of treated sewage from the Barberton
Sewage Works located approximately 2 km north of the proposed power generation site (currently being discharged
into Nels Creek). This treated sewage would need to be filtered piped to the project site along one of two existing
servitudes shown within Figure 7 as Route 2 and Route 3. The main sewer route depicted as Route 3 passing im-
mediately north east of the saw mill was initially considered as the favoured servitude for routing a treated water re-
turn line from the sewerage plant. Although the Umijindi Municipality confirmed that sufficient quantities exist to meet
the cooling tower water requirements (800-840kl / day), this water supply alternative has not been selected as the
preferred option by Sappi for the following reasons:

Potentially high phosphate levels associated with treated sewage supply requiring additional treatment prior
to use in the cooling towers to prevent algae and organic fouling.

There is an existing agreement between the Municipality and a landowner for the utilisation of the treated
sewage. Should this change, then the option may be considered in future and will therefore require its own
environmental screening and authorisation process (if required).

For reasons outlined above, this alternative water supply option is not assessed further in this report.

p=WSP
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5.3.5 Electrical Connection to the Grid

Figure 9 Initial project layout (subsequently changed) showing location of alternative electrical feed in point
(Sappi, August 2011).

It was determined in 2010 that the existing saw mill connection has inadequate capacity and that alternative tie-in
points for connection to the municipal grid close enough to the proposed project do not exist. A proposal was
investigated by both the Umjindi Municipality and Sappi for the construction of a new 11 kv substation close to the
power project (Figure 9). Support for this project was envisaged as it could be presented to council as a substitute in
the absence of an Eskom concession (for a new substation to connect to Eskom grid and electrify the town further)
that the council members had agreed to this in principal.

This substation with a default electrical hub capacity typical of municipal reticulations was discarded as a viable
project option as the system would not provide efficient grid stability and security of supply for Eskom approval and
will not be assessed further in this report.

5.4 LAYOUT ALTERNATIVES

The Wetland Screening and Watercourse Assessment (Appendix D) identified the upper reaches of a watercourse
to the north of the proposed energy generation development site (Figure 10). The watercourse identified consists of
the upper extremity of a non-perennial watercourse. The constructed platform on which the proposed multi-fuel boiler
and biomass storage area were planned to be located according to the preliminary layout (superimposed on Google
Map in Figure 10) borders this watercourse.

As a result it was recommended that the site layout be modified to ensure that all development (buildings,
infrastructure and structures) lie outside of the 32m buffer area in order to ensure watercourse protection which
required amendment to the location of the multi-fuel boiler. Refer to modified layout plan (Figure 4) which shows the
infrastructure out of the watercourse area.
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Figure 10 Preliminary site layout provided by Sappi (September 2011) superimposed with identified watercourse
and 32m buffer (WSP, October 2011)

6 Description of the Receiving Environment

6.1 METEOROLOGY

No meteorological monitoring is conducted at the existing Sappi Lomati facility, so the nearest, reliable source of me-
teorological data was incorporated. This data was sourced from the South African Weather Services (SAWS) mete-
orological station in Nelspruit, while the cloud cover was sourced from the SAWS meteorological station at the Kruger
International Airport.

The Nelspruit meteorological station is located approximately 32km north-north-west of the proposed power genera-
tion site, while the Kruger International Airport is located 41km north-north-east. Table 8 indicates the site specific
details regarding the meteorological stations compared to the project site, especially with reference to the elevations
of each site, therefore the data from the regional meteorological stations is indicative. The SAWS station in Barberton
was investigated, although this station only recorded rainfall, and has been offline since 2009.

BsWSP |
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Table 8: Site of Meteorological stations in relation to proposed power generation project (WSP AQIA, 2011)

LOCATION DISTANCE ELEVATION (M) MAX ELEVATION (M) MAX ELEVATION DIF-
FROM & DISTANCE FROM FERENCE (M)
SAPPI SAPPI (KM)
Project Site - 760m -
Nelspruit Station 32km NNW 857m 1,070m @ 23km 310m
Kruger Airport Station  41km NNE 864m 1,240 @ 20km 480m

Meteorological data was selected for the period 2008 i 2009 and included wind speed, wind direction, ambient tem-
perature, relative humidity, rainfall and cloud cover.

Lakes Environmental Wind Rose software was used to generate a representative wind rose for the site. In the Bar-
berton area, winds during the sample period are predominantly from the east-south-east (17% of the time), east (12%
of the time) and west (11% of the time), with calm conditions being recorded 23% of the time (Figure 11). Winds are
moderate, with a few periods during which winds exceeding 3.6m/s, especially from the east.
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Figure 11: Surface Wind Rose Plot for the Period 2008 i 2009 (SAWS 2008-2009 Meteorological Data)

Variations in seasonal winds occur. During spring (Sep i Nov) and summer (Dec i Feb), winds are similar, with
winds predominantly originating from the east-south-east and east. Winds are moderate, with a few winds exceeding
3.6m/s, with calm conditions being recorded 19% of the time. During autumn and winter, there is a slight shift in
winds. Winds still originate from the east-south-east and east, although there is a significant increase in winds origi-
nating from the west. Winds are relatively calmer, with the majority of winds occurring between 0.5 7 2.1m/s, with
calm conditions being recorded 24% of the time.

Night-time winds (18:00 i 06:00) are characterised by winds originating predominantly from the west. Winds are
slow, with the majority of winds occurring between 0.5 7 2.1m/s, and calm conditions being recorded 29% of the time.



Day-time winds (06:00 i 18:00) are characterised by winds predominantly originating from the east-south-east and
east. Winds are slow to moderate, with a slight increase in wind speeds, especially originating from the east-south-
east and east in the mornings (06:00 1 12:00). Figure 12 illustrates the average temperatures experienced in the
Nelspruit / Barberton area. The maximum temperature recorded during the sample period was approximately 37°C in
October 2008, while the minimum temperature recorded was approximately 3.5°C in June 2009. Average tempera-
tures remain relatively stable throughout the year, with an average summer temperature of 23°C and an average win-

ter temperature of 14°C.
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Figure 12: Hourly Average Temperature for the Period 2008 7 2009 (SAWS 2008-2009 Meteorological Data)

Monthly rainfall recorded at the South African Weather Service (SAWS) Nelspruit station is illustrated in Figure 13.
Highest rainfall was experienced during December and January, while June, July and August experienced the lowest
rainfall events. Rainfall has the potential to remove pollutants from the air, especially particulates, thereby improving

the air quality in high rainfall areas.
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Figure 13: Monthly rainfall recorded at the SAWS meteorological station for the period 2008 i 2009 (SAWS

2008-2009 Meteorological Data)
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6.2 AMBIENT AIR QUALITY

Air quality of the site and surround areas is affected by a number of factors including existing emissions sources both
domestic and industrial as well as topographic and climatic characteristics of the area.

Seasonal climatic variation results in significant changes in emissions dispersion. Air pollution during the winter
months could be potentially more severe due to the low rainfall and generally calmer winds conditions, combined with
high domestic fuel burning experienced during these months. The summer months experience the highest wind
speeds, with emissions being dispersed in a westerly and easterly direction. During winter months, wind speeds are
calmer, so more stable conditions will be experienced in the Barberton area. The dispersion of pollutants in these
conditions is low, which can potentially lead to a greater impact of emissions in close proximity to Sappi Lomati.
These calm conditions can also potentially lead to the creation of inversion layers, which further inhibits the
dispersion of emissions.

Air quality issues may be exacerbated by the steep topography surrounding the study site which inhibits the
dispersion of pollutants, especially during winter months when stable conditions and temperature inversions are
prevalent, which, depending on the severity, potentially limit the vertical dispersion of pollutants.

In the light of the above, air quality monitoring was carried out to determine the background/baseline air quality in the
area and determine the potential impact of the proposed facility on the existing conditions.

Ambient Passive Emissions

To determine the ambient air quality situation at the proposed power generation site, a passive sampling campaign
was implemented by WSP as part of the specialist Air Quality Impact Assessment (AQIA) (Appendix E). This
campaign made use of Radiello passive samplers for sulphur dioxide (SO,) and nitrogen dioxide (NO,)
concentrations, which were located at four predetermined locations: two along the north-western fenceline of Sappi
Lomati, one at the railway station and one at the water tower to the north-west of the proposed site illustrated in
Figure 14.

® Passwe Sites
—IMulti-Fuel Boundary
o1 C)SappiLomati

Figure 14: Passive sampler monitoring locations (WSP, 2011)



Results of the passive sampling campaign indicate that SO, concentrations remained low at all sites, well below the
Annual National SO, Standard (50pug/m®). NO, concentrations were more elevated, although still remained below the

Annual National NO, Standard (40pg/m®). Highest SO, and NO, concentrations were recorded on the Lomati
fenceline (the latter at the truck weigh bridge) (Figure 15).
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Figure 15: NO, and SO, concentrations (WSP, 2011)

Dust Fallout Monitoring

In order to get an understanding of the dust fallout baseline from the existing Sappi operation, two dust fallout (DFO)
monitoring campaigns were conducted at the site, over the July and August 2011 periods. Ten, predetermined moni-
toring sites were identified, each receiving one, single dust fallout sampler. Eight sites were selected within the Loma-
ti fenceline, with seven being installed along the fenceline, and one installed at the Lomati offices. Additionally, two

dust fallout samplers were installed in residential areas, one to the south of Sappi Lomati, and one across the road to
the west of Sappi Lomati in Extension 6 (Figure 16).
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Figure 16: Dust fallout monitoring locations

Figure 17 presents the dust fallout results obtained during the July and August 2011 monitoring campaigns. All
monitoring locations recorded extremely low dust fallout levels, with no sites (including industrial sites) exceeding the
SANS residential guideline of 600mg/m2/day (which is a more stringent threshold than the industrial guideline).

Loemati Dust Fallout July and

August 2011
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Figure 17: Dust fallout results for the monitoring periods July and August 2011

The ash content analysis provides an indication to the total amount of organic content of the samples, potentially
indicating the contribution of dust fallout to the area by Lomati. The highest percentage of organic content was
recorded (Figure 19) (81% in both July and August), on the fenceline alongside the saw dust plant. Particles



associated with saw dust have a high potential to become entrained, as the particles can be particularly fine and light,
resulting in high fallout of organic particles. High organic percentages were recorded alongside the trucks entrance to
Sappi Lomati and alongside the on-site log stockpile near the conveyor, respectively. These areas are also potentially
associated with fine organic particles, contributing to the high organic content at these samplers. Generally, all on-site
samplers recorded high organic contents, with both residential sites recording significantly lower organic contents.
The high organic contents of the on-site samplers and low contents of the residential samplers indicate that impacts
from Sappi Lomati Saw Mill are extremely localised’.

6.3 AMBIENT ENVIRONMENTA L NOISE

A noise survey was undertaken by Sound Research Laboratories South Africa (SRL) on Sunday 13-14 November
2011 (Appendix F). Ambient noise measured in the surrounding areas ranging from 75-550m from the proposed site
boundary indicated the following noise rated districts as per SANS 10103: 2008 (Standard for the measurement and
rating of environmental noise annoyance and to speech communication) (Table 9):

A Position 1: North of Generaal Street i Urban district with a main road (day time); and suburban district (night
time)

A Position 2: End of Schutters Walk i Rural district (day and night time)

A Position 3: Tambotie Street i Rural district (day and night time)

Table 9 Measurement and rating of environmental noise annoyance and to speech communication (SANS
1013: 2008)

\ Equivalent Continuous Rating Level for Noise (Lreq, T) (dBA)

Type Outdoors Indoors (with windows open)
Of
District s : Ni : Night-
Night Day-Night Daytime time
(Lreq,d) (Lreq,d)
(LR,dn) (Lreq,n) (LR,dn) (Lreq.n)
Residential Districts
a) Rural 45 45 35 35 35 25
b) Suburban (with little road traffic) 50 50 40 40 40 30
c¢) Urban 55 55 45 45 45 35
Non-Residential Districts
d) prban (some workshops, businesses and 60 50 50 50 50 40
main roads)
e) Central Business Districts 65 65 55 55 55 45
f) Industrial Districts 70 70 60 60 60 50

Noise dominated at position 1 was dominated by traffic on local roads during the daytime. At positions 2 and 3 there
was less traffic noise during the day and plant noise was more evident but not excessive. At night, some noise from

2 This indicates that wood dust constitutes a large portion of the fenceline samples and a significantly lower percentage of the community
samples (i.e. Sappi is the likely soufitlegbb t het felome referbto peenthgesft hebut

sample, rather than absolute mass or fallout rate).
5 S
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33|77



the plant was audible at position 1 but at all three positions the main noise source was crickets and roosters. This
increase in night-time noise is seasonal as the crickets are quiet during dry (winter) months.

6.4 WATER RESOURCES

6.4.1 Surface Water

The town of Barberton and the power generation site are located within the X23F quaternary catchment. The Kaap
River drains into a dam (less than 1km north-west of the project site) and later contributes to the Crocodile River.
Watercourses identified in proximity to the site are non-perennial, and contribute to the perennial Suidkaaprivier lo-
cated 6km north of the site.

The watercourse assessment identified two water features (Figure 10) within close proximity to the proposed devel-
opment site, namely:

A A man made stormwater canal bordering the northi west of the site (Figure 18).

A The upper extremity of a non-perennial watercourse situated to the north of the site (Figure 19).

Figure 18 Culvert (WSP, September 2011) Figure 19 Watercourse headland indicating ero-
sion into the embankment (WSP, September 2011)

Two wetlands were identified during the Wetland Screening and Watercourse Assessment (Appendix D) located
outside the power generation site but within close proximity to the proposed alternative water supply routes (Route 2
and 3 on Figure 7). The current sewer servitude (Route 2) servicing the Umjindi Settlement crosses the upper por-
tions of a wetland area marked as Site 3 on Figure 22 (photo as Figure 20). The wetland was identified based on
selected soil samples which displayed gleying and mottles. This identification was supported by the presence of wet-
land vegetation observed (including Typhaceae (Bullrushes) and Phragmites sp.)

Due to the presence of a raised railway siding north of Site 4, water has been allowed to collect prior to discharge via
a culvert under the railway siding (Figure 21). This has led to the formation of wetland conditions as confirmed by the
presence of soil wetness indicators and wetland vegetation.




Figure 20 Wetland at Site 3 (Barberton Figure 21 Wetland and culvert at Site 4 (WSP,
Abattoir in background) (WSP, September September 2011)
2011
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Figure 22 Approximate wetland boundaries incorporating 32 m buffer (WSP, September 2011)

6.5 GEOLOGY AND SOILS

The geology of the study area is dominated by granite rock (Hornblende-biotite) which leads to the creation of well
drained soils, red in colour, with a high base status. Typically, soils identified at the site were dominated by well
drained sandy clay soils.

The Barberton and surrounding area is well known for a rich geological historical background and as a result an
application has been forwarded to South African World Heritage Convention Committee proposing that the area is
listed of World Heritage Significance.

6.6 TOPOGRAPHY

The site is located in a valley, at an elevation of approximately 765m asl. A large mountain range is located to the
south of the site, with an approximate elevation of 1 500m (Figure 23), while the range also extends to the west of
the site, with an elevation of approximately 1 000m. The site is located 5km and 7km from mountain ranges to the
south and west respectively, with an additional range 22km to the north.



Figure 23: Image depicting the steep terrain to the south of the site, with Sappi Lomati indicated in red, the
proposed power generation site in green, the modelling domain in light blue and the terrain domain in dark
blue (WSP, 2011)

6.7 SURROUNDING LANDUSE

The proposed power generation site is zoned industrial. Both rail and road infrastructure separates the site from
nearby residential areas. The primary land use types around the study area include open municipal land, formal res-
idential, road and rail.

The areas surrounding the site can be described as follows (Figure 24):

A Rail and open municipal land is situated directly adjacent to the northern boundary of the site. The private
farmland, municipal landfill site, and the R38 are located beyond this.

A The Sappi Lomati Saw Mill is situated directly adjacent to the eastern perimeter of the site, followed by rail
and open municipal land, and formal residential about 800m from the boundary of the site.

A Rail and road (Sappi access road and Generaal Street) is located directly south of the site, beyond which lies
a New Village Extension 6 (formal residential) approximately 300m f rom t he siteds souther

A To the west of the site is vacant land, beyond which lies a local business (Ginosi Building Construction); and
beyond 1km lies a substation and an abattoir.

p=WSP
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Figure 24: Primary land uses surrounding the project site (Google Earth, 2011)
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6.8 FLORA AND FAUNA

No sensitive ecological receptors or habitats are associated with the power generation site as the proposed project is

to be located on an already disturbed site which consists of a previously constructed platform utilised in the past as a

soccer field and to temporarily store logs in transit (Figure 25) as well as hosts a contractors camp on south east

boundary (Figure 26). In additon, iunaut hori sedo mar k art taking pladecon lamdglong sawmill i t i e s
boundary fence (Figure 27). Photos contained in Appendix | illustrates disturbed status with presence of typical in-

vader species.



Figure 25 Stockpiling of logs on proposed site (WSP,
August 2011)

Figure 26 Contractors camp on SE boundary of
proposed site (WSP, August 2011)

Figure 27 Market gardening actitivities on
proposed project site (WSP, August 2011)

Figure 28 Existing disturbed groundcover (WSP,
August 2011)

6.9 CULTURAL HERITAGE RESOURCES

The Barberton Town and surrounding mountain areas consists of a significant heritage background in terms of the
evidence of Iron Age Settlement patterns, the Anglo-Boer War event and the Gold Rush. All these time periods are
an example of the rich human history that occurred at the small town. Currently the town still shows the resemblance
of economic developments that occurred when gold resources were discovered. The existence of old structures that
vary from residential areas, businesses, and the old block house display the rich history that is part of the historical

town, and surrounding areas.
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A rich cultural background in terms of the existence of the San people and stone tools have been identified by
prominent researchers in the surrounding areas. The project is supported by the National Heritage Council, The
South African Heritage Agency, and The Department of Sport, Culture and Recreation. The map (Figure 29) below is
an indication of the protected areas and broader regions that are included in the World Heritage Site Proclamation
process. The project siterotsentedi ace¢ase@deammdpked for as
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Figure 29 Map indicating Proposed World Heritage Site Area (Mpumalanga Province, 2007)

6.10 SOCIO -ECONOMICS

The proposed power generation project is located within Ward 9 of the Umijindi local municipality which is located
within the Ehlanzeni district municipality, Mpumalanga. In accordance with the 2007 community census, the local
municipality has a total population of 60 475, with 21 074 households and covers an area of approximately 1740m>.
No information is available on Ward 9 as this was only formed after the 2001 national census.

The population within Umjindi local municipality comprises of 87% Black African, 10% White, 3% Indian/Asian and
1% Coloured. In terms of the age profile of Umjindi, 66% of the population are between the ages of 20 and 60 years
(i.e. economically active age group), 8% of the population is older than 60, and 25% is younger than 20, potentially
indicating a substantial younger, dependant population.

The employment rate within the local municipality is relatively low at 25.1%°, with only 12% of the population being
directly unemployed and a large proportion being uneconomically active (27%)*. Statistics indicate that the employed
population works within a variety of sectors, including elementary occupations (20%), agriculture (skilled), craft and
related trades workers, and plant and machine operators and assemblers. Employment and occupation are directly
related to the education level of a population group. According to statistics, only 4% of the population over 20 has
some form of tertiary education and 44% do not have matric, hence the large percentage of elementary occupations
within this population group. The agricultural and mining sectors contribute the most towards economic activity (42%
of GGP) in the region. With regard to the agricultural sector there is a shift taking place towards the cultivation of
sugar cane in the valley. Cattle farming also take place in the valley and the town has strong linkages with the forest-
ry industry in the mountain areas between Barberton and Swaziland. The farms obtain most of their water from the
main rivers in the municipality i.e. the Noordkaap, Suidkaap, Queens and Kaap River. Boreholes are mainly used for

® Umijindi Local Municipality Integrated Development Plan (2006-2011 IDP Cycle) 2011/12

* Statistics South Africa i Community Census 2007 http://www.statssa.gov.za
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primary and domestic use while the surface water abstracted from the rivers is used for irrigation. The Low's Creek
irrigation scheme uses the water from the Shiyalongubu dam for irrigation.

The forestry villages are not served with water and sanitation services by the Municipality. Sappi is responsible for
these services as they are the current owners and operators of the villages. Some of the villages use a borehole i
septic tank system and other draws water from the mountain streams and use a septic tank system”.

The Umijindi Municipality is the owner of the water and the sanitation bulk and link infrastructure. The bulk and link
infrastructure have been built and are operated and maintained by the municipality. Hence there are no schemes to
be transferred from the Department of Water Affairs (DWA). The Umijindi Municipality has the institutional and finan-
cial capacity to operate and maintain the existing water and sanitation infrastructure. The service level targets have
been set for the Municipality. The municipality will endeavour to provide basic water services to all its consumers
within the next 5 years. Several rural areas have been identified for and actions have been taken to ensure that water
is provided to them®.

The following water supply schemes are located in the Umjindi Municipality region7:

The Barberton water supply scheme provides potable water to Barberton, Emjindini, Verulam and the Prison
Farm from the Lomati dam and the Suid Kaap River;

The Sheba siding water supply scheme provides potable water to the Sheba Siding community from the Fig
tree Creek;

The Low's Creek irrigation scheme that gets water from the Shiyalongubu Dam and the Water supply
schemes for the Agnes, Fair View, Consort and Sheba gold mines; and

River pumping installations of several farmers associated with the Noord Kaap, Suid Kaap, Queens River,
Eureka and Low's Creek Irrigation Boards.

Umijindi Municipality experiences acute water shortages during drought periods. Further to this, like many towns with-
in South Africa, Barberton and its residents are subject to frequent load shedding power cuts by the national provider,
Eskom. In 2008 Umjindi reported that load-shedding can take place anytime between 06:00 and 18:00 every day and
this could be the case for the next 10 years.

6.11 TRAFFIC

A traffic assessment study was undertaken by WSP SA Civil and Structural Engineers (Pty) Ltd in July 2011 (Ap-
pendix K) which provides a description of the existing road networks surrounding the Sappi Lomati Saw Mill (Figure
30) and detailed below:

Generaal Street

This is a minor arterial road running in a north / south direction, connecting the R40 with townships to the
northwest of Barberton and passing numerous smaller townships. The road has one lane in each direction
with a wide surfaced shoulder and short turning lanes at significant intersections. This road carries low to
medium traffic volumes of between 350 and 450vph per direction during the weekday morning and afternoon
peak periods accgssargat. Sappi 0s

Emjindini Road

This road functions as a class U4 collector street running in an east/west direction from Generaal Street into
Emjindini X9. The road has one lane in each direction with an additional short left-slip lane and forms a sig-
nalised intersection (2 phase) with Generaal Street. Manually undertaken traffic counts indicated that this

° Umjindi Municipality Water Services Development Plan, 2006
® Umijindi Municipality Water Services Development Plan, 2006

7 Umjindi Municipality Water Services Development Plan, 2006
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road carries volumes of between 250 and 380vph per direction during the weekday morning and afternoon
peak periods.

A Sappi Lomati Access Road
This road is a short, surfaced access road serving mainly the Sappi Lomati Saw Mill. The road is 7m wide
and carries low traffic volumes of between 5 and 50vph per direction during the weekday peak periods.

The project site is therefore accessible along an established road network.

Sapge Lomat Access Road
Frayjindini Road

Genuraal Seeet

e .‘.‘C.‘o‘oglc

Figure 30: Surrounding Road Network

7 |dentification of Potential Environmental Impacts

7.1  AIRBORNE EMISSIONS

Potential Construction Phase Impacts

The movement of construction vehicles has the potential to generate dust and lead to a localised deterioration of air
quality resulting in nuisance factor to receptors adjacent to the site. Minimal excavation activities are proposed during
the phased construction period. As such potential ambient air quality impacts will be negligible and limited to vehicle
emissions associated with construction activities, and are therefore considered to be of low significance.



Construction Phase Mitigation

Dust prevention and minimisation measures contained within EMPr (Appendix J) will reduce the impact of this
nuisance to a level of no to low significance.

Potential Operational Impacts

The following section is based on the investigations and finding of the AQIA (Appendix E). The potential exists for a
number of emissions to be released from the multi-fuel boiler. These include nitrogen dioxide (NO,), sulphur dioxide
(SO,), carbon monoxide (CO), and particulate matter (PMy,). Increased emissions in the atmosphere have the
potential to contribute to the deterioration of air quality on site and surrounding areas. These air borne pollutants have
the potential to impact on certain activities, such as agriculture, as well as affect human health.

Dust fallout is not associated with the proposed multi-fuel boiler itself however, the potential exists for dust emissions
to be generated from the storage and handling of biomass, solid fuels, additives, and solid wastes (e.g. ash). Dust
has the potential to impact surrounding residents as a nuisance factor and may contain potentially harmful
substances that may affect the health of staff if exposed over long periods of time®.

Depending on particle size of the biomass, fugitive particulate emissions may occur. Generally these emissions
consist of course wood dust that may be generated during the placement / movement of material, or as a result of
pile erosion from wind. Potential points of particulate generation associated with the power generation activity include
the unloading / loading of trucks (at the saw mill), the movement of material along conveyor belts, processing and
screening equipment and partially open planned stock pile / storage area.

These emissions which are transboundary in nature will be released throughout operation of the plant. Exceedance
of national standards will result in an impact of medium significance.

Summary of AQIA Key Findings

Receptors were identified as areas that may be negatively impacted on due to emissions from the power generation
plant. Historically, receptors may be identified as schools, shopping centres, hospitals, office blocks and residential
areas. In order to understand the possible cumulative effect of air emissions associated with existing (saw mill) and
planned (power generation facility), monitoring and dispersion modelling was conducted for both. A status quo of the
ambient environment was established by monitoring and modelling emissions associated with saw mill activities. The
emissions from the proposed multi-fuel boiler were determined through four scenarios; three of the scenarios
accounted for a different fuel type (dry sawdust, wet sawdust and bark) without abatement technologies, while the
last scenario accounted for the fuel type with the highest emissions, namely bark, with abatement techniques (e.g.
scrubber). Table 10 provides a description of sensitive receptors.

8 Ontorio Forest Industries Association (September 2008) Biomass Storage Environmental Best Practice.

p=WSP

43177



Table 10 Location and description of sensitive receptors from source

. Direction from Distance from
Nearest Boundary Boundary (m) ‘
S\ 120

Residential Boundary
Residential Boundary SSE 225
Residential Boundary E 425
Scenario 1, 3, 4,5 | Lomati Offices N/A N/A
and 6 School ESE 760
School WSW 410
Dust Fallout Sampler (SL09) SSE 325
Dust Fallout Sampler (SL10) WNW 515
Residential Boundary SW 110
Scenario 2 School SwW 410
Residential Boundary SW 810

To fully understand the existing air quality situation at the site, ambient air quality monitoring was conducted for dust
fallout, NO,, SO, and benzene, toluene, ethyl-benzene and xylene (BTEX). The dust fallout monitoring indicated dust
fallout concentrations associated with the saw mill activities were low, with no exceedances being recorded.
However, when considering the low specific gravity of wood, specifically pine wood, dust fallout is potentially higher
than indicated by the gravimetric weights; this is supported by the high organic content of the dust fallout samples,
indicating the majority of dust fallout is of an organic origin. The highest level recorded was in July, near the Sappi
access road alongside the existing log storage area and proposed conveyor. The high organic contents of the on-site
samplers and low contents of the residential samplers indicate that impacts from existing Sappi operations are
extremely localised.

The passive monitoring indicated that background NO,, SO, and BTEX concentrations were low, with no
exceedances being recorded.

Although the AQIA modelled five scenarios, only three have been summarised below as they have direct bearing to
the proposed power generation activity seeking authorisation.

A Scenario 3: Modelled emissions from the proposed multi-fuel boiler, assuming the fuel to be dry sawdust,
Scenario 4: Modelled emissions from the proposed multi-fuel boiler, assuming the fuel to be wet sawdust,
Scenario 5: Modelled emissions from the proposed multi-fuel boiler, assuming the fuel to be bark,

Scenario 6: Modelled emissions for the proposed multi-fuel boiler, assuming the fuel to be bark, with
abatement technologies.

> > >

Scenario 3 - Modelled emissions from the proposed multi-fuel boiler, assuming the fuel to be dry sawdust

Figure 31 presents the modelled outputs for long term daily PM;, emissions from the proposed multi-fuel boiler if dry
saw dust is used as a fuel. PMy, concentrations disperse in a westerly direction, correlating to the predominant wind
directions of the area. Highest PM,, concentrations are experienced at the residential area to the west of Lomati,
although these concentrations are extremely low (2.06pg/m3), with no exceedances of the Daily PMy, Standard of
120pg/m3. PMj, concentrations from the proposed boilers are very similar to those from the existing boilers at the
saw mill.

Figure 32 presents the modelled outputs for the long term daily SO, emissions from the proposed boiler if dry saw
dust is used as a fuel. SO, emissions from the boiler disperse in a westerly direction, correlating to the predominant
wind directions of the area. Long term concentrations are extremely low, with the highest concentrations recorded in
the residential area (0.14pg/m3), to the south-west of the Lomati boundary, well below the Daily National SO,
Standards of 125pg/m3. SO, emissions from the proposed boiler are significantly lower than the emissions modelled
for the existing boiler.
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Figure 31 PM,, emissions from the proposed multi-fuel Figure 32 SO, emissions from the proposed multi-fuel
boiler burning dry sawdust, indicating long term daily boiler burning dry sawdust, indicating long term daily
(24hr) concentrations concentrations

Figure 33 presents the modelled outputs for the long term hourly NO, emissions from the proposed boiler if dry saw
dust is used as a fuel. NO, emissions from the proposed boiler disperse in a westerly direction, correlating to the
predominant wind directions of the area. Long term concentrations are extremely low, with highest concentrations
recorded in the residential area to the south-west of the Lomati boundary, although the concentrations were only
between 1.71 i 2.45ug/m3, well below the hourly national NO, standard of 40ug/m3. NO, emissions from the
proposed boiler are slightly elevated compared to emissions from the existing boilers, although concentrations still
remain well below all relevant standards. Figure 34 presents the modelled outputs for the long term eight hourly
running averages for Carbon Monoxide (CO) emissions from the proposed multi-fuel boiler. CO emissions from the
proposed boiler disperse in a westerly direction, correlating to the predominant wind directions of the area. Long term
concentrations are extremely low, with highest concentrations recorded in the residential area to the south-west of
the Lomati boundary, although only with concentrations between 2.5 i 4.08ug/m3, well below the eight hourly running
average national standards for CO (30,000ug/m3). CO emissions from the proposed multi-fuel boiler are slightly more
elevated when compared to CO emissions from the existing boilers, although concentrations still remain well below
the relevant standards.
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Figure 33 NO, Emissions from the proposed mul-
ti-fuel boiler burning dry sawdust, indicating long
term hourly concentrations

Figure 34 CO Emissions from the proposed multi-fuel
boiler burning dry sawdust, indicating the long term
8 hourly running

Scenario 4 - Modelled emissions from the proposed multi-fuel boiler, assuming the fuel to be wet sawdust

Figure 35 presents the modelled outputs for long term annual PM;, emissions from the proposed multi-fuel boiler if
wet saw dust is used as a fuel. PMyq concentrations disperse in a westerly direction, correlating to the predominant
wind directions of the area. Highest PMj, concentrations are experienced at the residential area to the west
(Extension 6) of Lomati, although these concentrations are extremely low (1.66ug/m3) with no exceedances of the
Daily PM, Standard (120 pg/m®). PMy, concentrations from the use of wet sawdust are similar to concentrations from
the existing boilers, and slightly lower than emissions from the proposed boiler when dry burning sawdust.

Figure 36 presents the modelled outputs for the long term annual NO, concentrations from the proposed boiler. NO,
emissions from the boilers disperse in a westerly direction, correlating to the predominant wind directions of the area.
Long term concentrations are extremely low, with highest concentrations recorded in the residential area to the south-
west of the Lomati boundary, although only with concentrations between 0.77 i 1.11pg/m3, well below the hourly
national NO, standard of 4Oug/m3. NO, emissions from the proposed boiler are slightly lower than the existing boilers,
when burning wet sawdust.
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Scenario 5 and 6 (Modelled emissions from the proposed multi-fuel boiler, assuming the fuel to be bark; Modelled
emissions for the proposed multi-fuel boiler, assuming the fuel to be bark, with abatement technologies)

Figure 37 presents the modelled outputs for long term annual PMy, emissions from the proposed multi-fuel boiler.
PMy, concentrations disperse in a westerly direction, correlating to the predominant wind directions of the area.
Highest PM;, concentrations are experienced at the residential area to the west of Lomati, although these
concentrations are extremely low, with no exceedances of the annual PM, Standard (2.86ug/m®). PMyq
concentrations from the use of bark, unabated, indicate the highest PM;o, emissions, when compared to the existing
boilers, and the proposed multi-fuel with the use of dry or wet sawdust as fuel.

Scenario 6 modelled the proposed multi-fuel boiler for long-term PMy, concentrations, assuming the fuel to be bark
with abatement technology factors being applied to the emission rate, while the statistics for worst-case short-term
concentrations are also calculated. Only PMy, results are presented in this section, as the abatement emission
factors for NO,, SO, and CO did not exist. It has been assumed the abatement technology that will be commissioned
on the new boiler will have an extremely high capacity for removal of particulate matter.

Figure 38 presents the graphical output of the modelled long-term concentrations. Long-term annual PMy,
concentrations are extremely low, with the highest concentration being recorded at residential area north west of
Sappi (Extension 6) although only with a concentration of 0.37ug/m3' This is well below annual PMy, Standard
(2.86ug/m3). Short-term worst-case daily concentrations are slightly elevated, although these represent the highest
daily value recorded at a point for all days in a single year, and remain well below the daily PMy, standard
(120pg/m3). PM;, concentrations from the use of bark, with the use of a scrubber, indicate significantly lower
concentrations when compared to concentrations from the existing boilers (1.14pg/m3).
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