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EXECUTIVE SUMMARY
Project Overview
Zambia has undergone increased infrastructure and industrial development for the last decade
which has led to increased power demand. The increased demand for electricity has led to
increased power outages and load shedding in most parts of the country. The power deficit being
experienced in the country has negatively affected homes and businesses. Therefore, the
proposed provision of 300MW of thermal power into the national grid will contribute to
reducing orgoing loadshedding and will present an opportunity for the increased availability of
power for continued productivity in Zambia.

Thermal power plants are power stations which convert heat energy into electric energy. Thermal
power plant is a collective term which includes fossil fugkothermal, thermal and nuclear
power plants as well as waste incineration plants. Thermal power plants are the most common
type of power plant in the world, accounting for about 60% of global electricity generation. They
are used to generate electricity from a variety of fuels, including coal, natural gas, oil, and
nuclear power.

In light of the foregoing, Mulungwa Power Generation Limited a Zambian registered company
registered on 26 April 2023 intends to undertake the construction and operation of a 300MW
thermal power plant within License No. 283d&-LML (African Power Coal Limited mining
license area)n Mulungwa village of Sinazongwe District in Southern Province.

Mulungwa Power Generation Limited is a Zambia registered entity (PACRA No.
120230049860) created as a Special Purpose Vehicle (SPV) for the construction and operation of
the 300MW Thermal Power Plant at Mulungwa Mine site including the power transmission line
to either Maamba or Muzuma substatidviulungwa Power Generation Limited, a Zambian
registered company is proposing the development of a 300MW coal fired power generation
facility in a key strategic location in terms of the connection to the Zambian main transmission
grid and also with regard to the favorable availability of coal reserves as fuel for the proposed
project. Mulungwa Power Generation Limited is a joint venture between two companies namely
Africa Power Coal Limited (mining license holder) and Jiangsu Etern Company Limited.

The proposed 300MW Thermal Power Plant

Mulungwa Power Generation Limited proposes to undertake the construction and operation of a
300MW thermal power plant with its ancillary support infrastructure within Mulungwa area in

the African Power Coal Limited (APCL) mining license area. ftegmal power plant will be a
largescale facility that will convert heat energy into electricity by using coal from the mining
area as the main energy source. In terms of infrastructure development at the proposed facility,
the following unit components will be key in the operation of the thermal power plant; Coal
Handling Plant, Pulverizing Plant, Draft or Draught fan, Boiler, Ash Handling Plant, Turbine and
Generator, Condenser, Cooling Tower and Ponds, Feed Water Heater, Economizer Super heater
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and Reheater, Air pre heater, Alternator with Exciter, Protection and control equipment and
Instrumentation equipment.

The proposed 300MW plant will be a conventional st@maducing thermal power plant to
generate electricity through a series of energy conversion stages: fuel(coal) will be burned in two
(02) boilers to convert water to higitessure steam, which will then be used to drive a turbine to
generate electricity. Combinexycle units burn fuel in a combustion chamber, and the exhaust
gases will be used to drive a turbine. Waste heat boilers recover energy from the turbine exhaust
gases for the production of steam, which will then be used to drive another turbine. Generally,
the total efficiency of a combined/cle system in terms of the amount of electricity generated

per unit of fuel (coal) will be greater than for other types of thermal power systems.
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The total area proposed for the project including support infrastructure such as water treatment
plant, substation and grid connection point into the transmission line, coal storage and
conveyance areas is approximately 100Ha within the Mulungwa mine site.

Project objectives
The objective of the proposed 300MW grid connected thermal power plant is to:

V Contribute to redressing the current power deficit in Zambia by developing the
proposed 300MW thermal power plant.
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Mulungwa mine in Sinazongwe.
Project Rationale
The power deficit being experienced in the country has negatively affected homes and
businesses.
Therefore, the provision of up 8&0OMW of thermal power through the operation of the plant at
Mulungwa into the national grid will contribute to reducing-gning loadshedding and will
present an opportunity for tiecreased power availability.
Project is thus undoubtedly essential for improved quality and security of supply of power for
domestic and industrial uses, among other benefits.
Prior to developing thpower plantMulungwa Power Generation Limitesl required to conduct
an ESIA study in accordance with tharovisions of the Environmental Management
(Amendment) Act No. 8 of 2023 and tEmvironmental Impact Assessment Regulations, 1997
(Statutory Instrument No. 28 of 1997), and international best practices. This document therefore
presents the ESIA report for the propoS8HMW Thermal power Plar®roject. Thethermal
power plantwill be constructed and operated Mulungwa Power Generation Limitedith
technical and financial support froAfrican Power Coal Limited
Objectives of the Terms of Reference
The Terms of Reference will provide baseline information on which the ESIA assessment will be
based upon to address the mitigation options for potential impacts and enhancement measures
for the positive impacts of the projediltimately, the main purpose of the ESIA will be to
inform the proponent, ZEMA and other relevant stakeholders as well as interested parties of the
potential environmental and social consequences of the proposed 300MW thermal power plant.
The purpose of the Terms of Reference and Scoping Report is to provide project stakeholders
(including Interested and Affected Persons and implementing agencies) with the outline for
conducting an Environmental Social Impact Assessment (ESIA) required to support the
development of the thermal power plant project.
Project location
The proposed site for the project is locatathin the African Power Coal Limited miningite
which lies in Mulungwa area of HRH Chief Mweemha SinazongweDistrict. Sinazongwas a
townin the SoutherrProvinceof Zambialaying on the north shore of Lake Kariba. Titeposed
projectsiteis locatedabout30 Km from MaambaCBD. Thesite canbeaccessedlia an unpaved
dirty road from Maamba central business aleh.e pr oposed t her mal power
within the extents of African PDOQLeMl , Cpale fleir mib
in areas away from mining activities, mi ne
installations. The nearest devel opments and |
V Maamba Collieries 30Km away towards the
V Sul wegonde Rural Health Centre 16 Km awa
V Sul wegonde Primary School 15 Km away tow
V Si apubwe Primary School 8km south of the
Pg. iii
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The identified areas within the |icensd& for t
being the most suitable site in view Tohfe si ze
pri marfyreidtod) t he proposed | o@atiimdire dohfe tchoeo rpda
tabl e bel ow;

Point No. Latitude Longitude Remark

1 17°31'30.25" S 27°02'47.41"E

2 17°31'27.53" S 27°03'15.81"E Coordinate System:

3 17°31'40.45" S 27°03'29.89" E WGS 84

4 17°32'2.33" S 27° 03'30.50" E

5 17°32'12.97" S 27°03'3.29"E
AreBa 26211l06mt ed next to the Mine entry secur
existing football field and is opposite the <c
Ar&€a 47°?258Gat ed opposite the proposed clinic
park). Areas A and B are approximately 98m ani
flows from west to east and is confluence by

site on the western side of the proposed proj
Arda 100 @e@adamed near dump No.2 (17A32'49.1"S,
approximately 120 to 200mRifvreaoam t he banks of t

Legend

Mulungwa CFTPP

2 Z : Feae |
5 F ¥ i A Be - ¥ ’ 9 Mirgwa Cod e
e (7 Mdungwa Powes Plant Sie:
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Project investment

The project development will be financed and undertaken by Mulungwa Power Generation
Limited and will be implemented upon approval by the relevant regulatory authorities.

The proponent envisages undertaking the project in a phased approach with a 24month
implementation plan commencing in tH#¥ Quarter of 2024. The total project investment
budgeted for the development, implementation and operation of the prdy&iDid50million.

Project Implementation
The implementation plan for the thermal power plant activitieMbljungwa Power Generation
Limited will be in a phased approach. Current planning includes the following phases:
V Phase 1:Site preparations and ppgoduction (Year €1);
V Phase 2:Construction and commissioning of the project will (YeaiYear 2).
V Phase 3:Thermal power generation activities (YeaR8 with a possibility for extension)
V Phase 4. Decommissioning and closure (Year28ar 30)

Legal and policy framework

This document has been prepared as arquuisite and to inform the potential scope of the
ESIA, and also, to comply with the stipulations of Zambia EIA requirements mandated by
Environmental Management Act No. 12 of 2011 in particular Statutory Instrument 28 of 1997.
The Environmental Impact Assessment (EIA) Regulations Section 3 (1) of Statutory Instrument
No. 28 of 1997 of the above Environmental Management Act stateS that d evel oper s h:
implement a project for which a Project Brief or Environmental Impact Statement is required
under these Regulations, unless the Project Brief or an Environmental Impact Statement has
been concluded in accordance with these regulations and the Zambia Environmental
Management Agency ( ZEMA) h dhe ohjestiges ofdthe &EIA de ci s
regulations are to ensure the protection of the environment by highlighting impacts and
formulation of mitigation measures to ameliorate the identified adverse environmental impacts.
The proposed project is outlined in the Environmental Impact Assessment Regulations S.I. No.
28 of 1997, Regulations 8(etlectrical generation statiorrequires that a full environmental

impact statement should be preparedTherefore, the proposed project qualifies for a full
Environmental Impact Assessment (EIA). Applicable and relevant legislation to the project
include but not limited to the legislation below:

The Environmental Management Act, No. 12 of 2011

The Zambia Wildlife Act No. 14 of 2015

The National Heritage Conservation Commission Act No. 19 of 2021

Lands Act No. 20 of 1996

Water Resources Management Act No. 28 of 2011

The Public Health Act No. 22 of 1996

Local Government Act, No. 2 of 2019

The Metrology Act No. 6 of 2017

< <LK<LK<LKLKLKKLK KL
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The Energy Regulation Act No. 12 of 2019
The Occupational Health and Safety Act No. 36 of 2010
National Council for Construction Act No.10 of 2020
The Forests Act No. 4 of 2015
The Electricity Act No. 11 of 2019
The Road Traffic Act Nol1 of 2012
The Solid Waste Regulation and Management Act, No. 20 of 2018
The Employment Code Act No. 3 of 2019
The Public Health (Infected Area) (Corona Virus Disease 2019) Regulations,
2020

V Institutional Framework

V International Conventions
ESIA Study methodology
The study approach and methodology to be adopted intkateening to determine the extent
of the project and desktop data search and analysis for the baselpkybical and social
environmental parameters of the project area. In addition, the consultant will consult with the
project design group and will be briefed and obtain design reports which will make an input in
the EIA process.
Public consultation process inclutidocal interviews, household social and environmental
surveys. Based on these findings and expert judgment, the consultant doitmgilerojected
social and environmental impacts (positive and negative) likely to emanate from proposed
project activities and also the Environmental and Social Mitigation and Management Plan
(ESMMP) which detadd how adverse impacts will be reduced or eliminatecbugh the
lifecycle of the projectin addition, the consultant would draft an Environmental and Social
Monitoring Plan (ESMP) to be implemented during construction and after project completion to
evaluate and review actual impacts as they happen and the effectiveness/appropriateness of
mitigation measures proposed. Proposed specialized studies of the EIA undertaking wiltlinclude
but not limited to the following;

1 Topography, soil survey, lan Physicalcharacteristics of soil.
landscape and evaluation Chemical characteristics of soil.
Topography.

Landscape and its features
Baseline vibration in the area.
Baseline noise levels in the area.
Sources of vibration in the area.
Sources of noise in the area
Baseline air quality in terms of pollution and potent
pollutants and their sources in the area.

Baseline soil quality in terms of pollution and potent
pollutants as well as their sources.

<LK LK <LKLKLKKLKKLK KL

2 Noise and Vibration

I<K << KK <K<K KL

3 Air quality

<

4 Soil quality
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5 Sociceconomic studies V Population and distribution.
V Existing social facilities and services.
V Sanitation services and facilities in the area.
V ldentification of major economic activities.
6 Flora and fauna study V Ecological assessments to evaluate potential for
animals.
V Tree species diversity and distribution.
V Classification of vegetation types
7 Ground water quality, quantity anf V Ground water quality and availability.
availability V Hydrology and drawdown
8. Aesthetics V General area appearances
V Predominant physical features and flora species
9 Grid Impact Study Project Report Grid impact of the transmission line from the power pla
ESIA Study Team

The Environmental Impact Assessment shall be undertaken bytetma of specialized

consultants that will undertake specialized studies of the project components. The ESIA will be

coordinated by Greenline Environmental Solutions Limited.

Eng. Gillan | Team leader, EIA advisor, Publi B.Sc., Metallurgical Engineering, University
Simfukwe Consultation, Impact Characterizatiol Zambia, (1998), Certificate in Strateg
Impact Identification and analysi§ Environmental Assessment (SEA), 201
Drawing Up the EMP. Description of th International Environmental Law.
Thermal Power Plant
Eng. Mubanga Environmental Impact specialis| Msc. Environmental Magt., B.Eng
Mwansa Characterization of Waste streams, proj| Environmental Engineering. Baseline A

EMP, SocieEconomic baseline, socia
management plan. Public consultations.
Air quality, dust and noise measuremg
studies in the project area

quality training and experience in conducti
sociateconomic impact studies, public heari
and RAP studies for project affected persg
Project impact characterization

Wisdom Chasayg

SocicEconomic baseline, SOCig
management plan. Public consultations

B. Arts Religious Studies, Dip. Soci
communication and Diploma in philosophy.

David
Agamenon
Banda

Water Resources MgtPlan, Planning,
designing, supervision of water resourd
quality assessment and monitori
activities at the project.

Surface and underground water resour
utilisation study and Water qualit
evaluation.

MSc. Environmental Engineering, Managemg
and Monitoring
BSc. in Natural Resource Management

Mulenga

Dr. Eng. Enock

Power Generation and Transmissi
Expert: Design of the Electrical gri
transmission line, Impact analysis of t
impacts of high voltage poweg
transmission. Analysis of impacts of tf
project, mitigation measures ar
implementation of the EMP. Technic
design of emergency electrical ai

safety plan. Electrical generatid

PhD. in Electric Power Engineering,

MSc. Electrical Engineering (Specialisatio
Electric Power Engineering),
Bachelor of Engineering

ElectricalElectronicEngineering.

(BEng.) i

Pg.vii



)

‘ O
- B
Specialist
Philip Chikasa Ecological studies: Identification of Flo MSc. Environmental Forestry University
and fauna species in the area includ| Wales, Bangor, United Kingdom
endangered species Bachelor of AgriculturaBciences University o
Zambia, Lusaka, Zambia
Diploma in Agriculture Natural Resource
Development College, Lusaka, Zambia.
PROJECT FEASIBILITY SPECIALISED STUDIES
Randpark Seismic Hazard Assessment studies, § Experienced entity in Energy projects a

Consultancy anc
Energy Trading

Geotechnical studies, Topography 4
Hydrology studies, grid impact study a

detailed feasibility studies.

Limited supply analysis
Eng. Julius| Design of the thermal power plal B.Eng Electrical and Electronics Engineerir
Kampamba electrical installations, transmission lin| Senior Management Development course. O

power substations. Analysis of pow
generation impacts, feasibility study teg
lead

Stakeholder consultation

Public participation was initiated as a joint effort by stakeholders, project affected households,

technical specialists, Zambia regulatory authorities and the project proponent to work together to
produce better decisions and obtain social license or community support to develop the project in
Mulungwa area of Sinazongwe district. Summary stakeholder engagement activities are

highlighted in the table below;

25years experience in electrical generation
installation projects.

06.09.2023 APCL mine site | Mulungwa Development Committes
Area Councilor, 21 headmen within tf and  disclosure  to  th
project  area, APCL,  Greenlin community on the projeg
Environmental Solutions anMulungwa ESIA commencement.

Power Geaeration Limited

Local Stakeholder engageme

04.10.2023 APCL mine site

African Power Coal, Mulungwa Powg
Generation Ltd, Randpark Consultang
Sinazongwe  District  Administratio
Project, Sinazongwe Town Council, De
of social welfare, Ministry of Agriculture
Forest Dept and Mweemba Chiefdo
Local headmen and the Mulungy
community

ESIA Scoping meeting for th
proposed waste rock dump s
and declaration of the impac
and mitigation measures of tf
impacts. Obtain views
comments and concerns fro
stakeholders for inclusion i
the ESIA TORS and Scopin
report

12.06.2024 APCL Mine

Mulungwa Development Committes
Area Councilor, 21 headmen within tk
project area, APCL, Greenlin
Environmental Solutions and Africa
Power Coal Limitedand the Mweembg
Chiefdom committee and Chig

Representative

Local Stakeholder engageme
and  disclosure to th
community on the projec
ESIA study findings,
concludeddevelopmental plar
for thePower Plant mject.

Pg. viii



—
O
\ (a4
i e
19.06.2024 APCL Mine Di strict st a k eAfrigdn ¢ ESIA Disclosure meeting o
Power Coal, Mulungwa Powg the findings of the EIA study

Generation Ltd,Randpark Consultancy for the proposed Thermal
Sinazongwe  District  Administratiol Power Planiocated within the
Project, Sinazongwe Town Council, Dg licensearea anddeclaration of
of social welfare, Ministry of Agriculture| the impacts and mitigatio
Forest Dept and Mweemba Chiefdo| measures of the impact
Local headmen and the Mulungy] Obtain views, comments ar
community concerns from stakeholders f
inclusion in theFinal ESIA

Project alternatives

The proposed implementation of the project may be undertaken considering other viable options.
The study team and the proponent will investigate a number of project alternatives for all the
project components for the 300MW thermal power plant project. Good practise within ESIA
necessitates, as part of the early concept and feasibility development stages, a comprehensive
analysis of alternative options (with regards to project design and location), geared to the
prevention and minimisation of adverse environmental and ®@aoomic impacts and the
enhancement of beneficial effects, within an overall context of economic and technical project
viability. The technical, economic and environmental analysis will consider different options and
inform the designés iteration such that t he
section of the ESIA study wild/l include a Owit
environmental and social impacts.

Site alternatives

The 300MW thermal power plant project is commercial and will be located inAaoed of the

four proposed sites within the APCL mine site. Alternative sites identified are indicated below;
Area A: ?212G¢cdt0&dn next to the Mine entry secur

existing football field and is opposite the <c
Area B: 2l407c,a5t85dm opposite the proposed clinic
park). Areas A and B are approximately 98m an:
flows from west to east and is confluence by

site on the western side of the proposed proj

Thermal power plant fuel Alternatives
Biofuel, diesel, battery storage, fuel cell, and an auxiliary line from the nearby existing

substation to supply the power needed during the construction and commissioning phases can be
alternative thermal power plant fuel.

The diesel generator operation alternative adds to the environment's carbon and other greenhouse
gas emissions. Its use will be restricted to the facility during construction, commissioning and
possibly as standy during the operation phases when there is no supply from the auxiliary
feeder for station use, especially during construction.

Pg.ix
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The use of biofuel entails the use of organic raw materials for the production of fuel. Technology
is emerging in Zambia. The privatebyvned utility company based in the Copperbelt province
has seen investment in this technology.

Alternative Thermal Power Plant technology

The alternative technology to the conventional thermal power plant is the combined
CycleThermal Power Plant These plants employ both a gas turbine and a steam turbine for
electricity generation. The gas turbine generates power in the initial phase, while the steam
turbine is responsible for the subsequent electricity generation. The heat from the gas turbine is
used to heat water and create steam for the steam turbine.

Grid System Location

Mulungwa power Generation Limited proposes to evacuate the power into the national grid
using two alternatives; connection to the Maamba Collieries existing substatioMirthmgwa

mine site and the connection to Muzuma substation in Choma District.

Power Alternatives
The principal source of electricity during the construction phase of the project will be- hydro
power energy from ZESCO main as it is available at the mine Site.

No project alternative

The purpose of the proposed project is to exploit the alternative energy sources to support the
traditional hydropower in Zambia. The implementation of the proposed project is anticipated to
contribute to the energy generation mix, help create jobs for the local people, contribute to the
payment of taxes to both the local and central government. No project option or none
implementation of the project will entail continuous reliance of the hydropower in Zambia and
none creation of jobs for the local people especially at the construction stage and a few at
operations stage.

Environmental Baselineof the proposed site

Climate: Southernprovince has a tropical climate with three distinct seasons; the-watm
season (rainy season) stretching from November through to April, theligoobld season from

May to July with meanemperatures varying between 13°C and 22°C. Temperatures in the cold
season at times drop to below 12°C especially between June and July. The third is the hot dry
season which falls during the months of August to October with temperatures ranging from 15 to
35 degrees Celsius. Warm winter days are characterized by cold nights.

Relative Humidity: Relative humidity varies throughout the year, reaching peak in the wet
season. Wet season humidity levels are about 83%, dry season humidity levels are 41%, with
mean relative humidity of the area recorded as an average of 65.0%. The relative humidity of the
project area is typical of the Southern Province climatic conditions. The annual relative humidity
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of the area is 65%, while the average monthly relative humidity ranges from 40.9% in September
to 83% in February. The relative humidity of the project site is typical of the district climatic
conditions.

Sunshine availability: The project area experiences approximately a mean sunshine duration per
day in the range of 5.6hours in December to 9.3 hours in October.

Air Quality Dust and Noise: The area is on customary land and has no significant industrial
activity except for thecoal mining activitiesbeing conducted byfrican Power CoaLimited

and small patches of subsistence farming conducted by some local residents, with most of the
land beingproposed for the dump siteevoid of significant floraOn analysis of the area, it was
concluded that the air quality generally good owing to the minimaldustrial activity likely to

cause air polluan. In view of having baseline data as a primary requirement for assessing the
impacts on air, air quality and dust sampling was conducted around the project site area to
ascertain the quality of the air prior to continuation of operafidre air quality and Noise
measurement sty was condwcted for the period of Marct2024 in which ambient air quality

data wes obtaired by way of periodicd measuremerts in the nine (9) sampled sites ambient air
andsix (6) for Noise level. Noise level measurement included determination of the Noise sources
and probable sensitive receptors considering that the area has no industrial establishments. The
nine sampled pots for ambient air wre identified and the levels of SO2, NOX, NO;, CO,

dust and noise levels rmsured in the six (6) sitesThe sample results were obtaired for eadh
sampling point and analysed for concentration of ambient dud. Potenta areas of concerns

within the site vere Fouw (4) while the other 5 sites Wwere in the nearby surrounding
community which included a school, clinic and market.

Soils: The soils of Southern Province are ferrallitic in nature and are derived from various parent
rocks, including granite, gneiss, sandstone and schist. These are old soils and are heavily leached
due to high rainfall with lower base saturation of pH between four and five, having a red or
reddishyellow colour. The clay content is generally higher: soil textures change from clays to
sandy clays or sandy clay loams, showing gradually increasing clay content from the coarse
grained surface soil to the ssbils. Although they are clagominated soils with low
permeability, they are generally well drained. They are variable in depth and frequently
underlain by quartz rubble or concretionary ironstone/laterite developed under conditions of pene
planation from the Miocene epocha about 25 million years ago. The soils described above are
typical Mopane soils that are occasionally broken by peaty clay water logged dambo soils.

Geology: The region is overlain with me&edimentary Muva Supergroup generally exhibiting a

tectonizedcontact with the Basement sequences. In central Zambia, the sequence pélitesta

and metequartzite is commonly infolded and even imbricated with the Basement rocks, the two

sequences being later folded to form the core of the Irumide Belt extendingeastitards from

Sinazongwe The proposed project site lies in the Irumide Belt (De Waele 2009). This is a

Mesoproterozoic terrane of deformed basement and folded supercrystals, which occurs along the
Pg.xi
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southern margin of an Achaean/Palaeoproterozoic unit calleththbezeanlbck in Zambia.

Hydrogeology

The proposed mine license area is traversed by stream from the eastern license boundary flowing
through the license middle point to the south west boundary of the license Taea.
hydrogeologyof the areais that of degp-seatedaquifers with an approximatewater table depth

of about 5m to 10m. The stream and other joining streams have dried up due to poor rainfall in
the last two rainy seasonBhe closest surface water body is the Lake Kariba located 17km east
of the license boundary

Topography: Generally, theSoutherrregion topography comprises a plateau that slopes gently
from 1240m in the nortlvest to 1130m ASL in south east.

The terrain of the road frorSinazongwepassing througifrican Power Coalimited License

area $ mountainous with slopes, dry ravines undulating/ cascading rocky terrain which result in
the land being highly erosive and gullies left behind bydhedup hollows. There are many
seasonal runoff gullies that develop during every rainy season as well as enlargement of existing
gullies.

Drainage: The proposed project site generally drainage from NorthBouth In the eastern part
of the licence aredhe site drains from an average elevation of 675m in the seash part to the
651m in the nortleastern

Fauna: Big animals were not encountered in the project area during the survey. A good number
of small animal species such as reptiles, bieag] insects however recorded. Feontairks and
droppings of common duikers and spring hare were recorded. Reptiles that were observed and
sighted by the local people at a few kilometers from the project site were Naja nigricollis
nigricollis (Black necked Spitting Cobra) and Python (Python sebae). Other reptiles include
representatives of lizards such as Mabuya mabuya (Common African Lizard), Geckos,
Chameleons and skinks. A number of Insects were observed and noted during the Field survey at
the project site area and the surrounding area. Insect life includes a variety of species of
dragonfly, wasp, bees, crickets, grasshoppers, termites, flies, mosquitoes, ants, lady bugs,
butterflies and moths.

Flora: The project siteind the surrounding regions are mostly composedapfane woodland
Mopane Brachystegia)is a genus of trees comprising a large number of speldiepane
woodlandis classified in the tropical and subtropical grasslands, savannas, and shrubbHands.
Mopane woodlands usually distinguished by its threlminant species, thBrachystegias
Julbernadiasandlsoberlinias

Sociali Economic studies
Built Environment: The proposed project site consists of virgin land with minimal
anthropogenic disturbance one open pit within the sindsomemine support infretructures
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within the periphery of the license area. Notable infrastructure wili@site includesworkers
compound, workshopstoreroom and some administratiofiices coal storage area and access
roads The area haso settlers witln the licersedarea

Population: The project area falls withiMwendaward of SinazongweConstituency and is
bordered byMuuka ward to the North and Namazambwe ward to the S&uthzongwehas a
population of159, 055 inhabitants of which 50@8are females and94% are males with a
populationdensity of the project aresf 33.04km?. The proposedrojectsiteis locatedabout30

Km from MaambaCBD. Thesitecanbeaccesseda an unpaved dirty road from Maamba central
businessared he propesmal pwiwelr bpel alndacated within
Power Coal Limited-HQLNML .Li cense No. 28318

Local economyi Livelihoods

Farming activities

The householdaround tle license area practice subsidence farming of crops and animal rearing
as their main economic activity. The majority of households practice subsistence crop farming
involving maize,sorghum assavaand vegetablesSome farmers also plant and harvest soya
beans on amallscalebasis. Most of the inputs used by the local farmers is accessed through
the farmer support input program (FISP) of the Zambian government. During harvest, excess
produce is sold to the local FRA.

Project Impacts
V Improvement of.ocal business opportunities,
V Increase in the contribution to taxes to the government and council and employment
opportunities for the local people;

V Potential pollution of water or Contamination of water bodies in the project vicinity
areas,

V Noise and dust pollution within the project vicinity areas;

V Soil Erosion in the project cleared with the potential to cause siltation,

V Waste generation from operations areas.

V Waste wategeneration

V Hazardous wastgeneration

V Potential pollution soils and ground water fr@ts and hydrocarbon pills

V Potential threat of modifyinthe natural drainage pattern

V Land degradation

V Explosives

V Risk of fire

V Ecological disturbance

V Public safety
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Mitigation and Enhancement Measures
V Promoting of local businesses, Time contribution of the taxes and continuous
stakehol dersd engagement to help the commu
V Site control measured such as pollution contmodl abatement from air emissiozasd
continuous environmental monitoring.

V Control of effluent from the mining and processing operations area into the waterbodies;

V Provision of appropriate PPE for the employees and controlled clearance of vegetation
barriers;

V Control of erosion.

V Proper waste management and disposal practices of site.

V Installation of proper waste water network and septic tanks to sewerage waste

V Servicing of equi pment 0s, m afcthei workshop foa nd v ¢

Mulungwa Power Generation Limitedthin the site Oil and Hydrocarbon spill kits will
be placed in strategic places throughout the minedsrer redial response in case of an
emergency.
V The mine design, installation of mining infrastructure and drainage will be done in a way
poses very minimal disturbance to the natural Drainage
V Chemicas$ will be stored and handled by qualifiéndlers in designed room, expired
chemicals and empty chemical bottles will be disposed of by a licensed Hazardous waste
collector.
Other impacts of the projectddressed in the Environmental and Social Management Plan
includeimpacts of or on

V Noise andvibration;

Air Quality;

Biodiversity;

Water Resources;

Sociceconomic;

Soils and geology;

Land Use Impacts;

Landscape and visual amenity;

Electrical and magnetic field;

Aviation and communication;

Archaeology and Cultural Heritage;

Fire extinguishers and sand buckets will be placed in strategic places throughout the

plant. In addition, employees will be trained in emergency exit procedures to the

designated fire assembly points. A dedicated firefighting team will be trained and

shall be headed by a qualified fire marshal.

V Selective clearing of flora will be practiced and oafgas wherglant machinery and
supportinfrastructure will belocated In addition, as part oplant revegetation
program, only indigenous species will be planted.

LI LKL LK LK LKL LKL
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V Theplant areawill be fenced to prevent authorizentry to the site angrotection of
the infrastructure as well as to be controlled and undertaken during the day with
maximum safety caution and warning to the employees and the public.

Schedule and life time of the project
Mulungwa Power Generation Limitezhvisagedo undertake the implementatioh the project
in a phased approach with estimated mine life of 30ytbansigh the operation of th@ant

Environmental Management Plan

The Environmental and Social Management Plan (ESMP) has teesloped to ensure
compliancewith the requirements of the Zambian regulatory requiremesitsvell as IFC
Environmental andsocial Sustainability policies, guidelines, standards d@hdraequirements.
The plan hasncorporated mitigation measures, which have been definedhén With the
predicted potentiaénvironmental and social impacts and risks. This has beenidoorder to
avoid or minimizepotential adverse environmental and social impacts and risksp @amhance
benefits arising fronproject development phases.

Mulungwa Power Generation Limitedith regard to implementation of the ESMP, will have
senior management commitment to ensutieat the level of environmental and social
performance identified in }hESMP for the proposed projast achieved while theppointed
contractos will ensure that the level of performance requidenling preparatiorphaseare
attained.The ESMP includes commitments for capacity building and techydi@nsfer to
ensure consisterind acceptable environmental and social performance during the development
and constructiophases of the Project.

Project decommissioning
The project design life is expected to extend for at |@@gkars, after which it will be
decommissionedith all infrastructure to be handed over for decommissiaoning

Conclusionand Recommendations

The project scoping meetings were held in respect of the proposed project. A number of
stakeholders were identified both at local and district level that may have interest or affected by
the project undertaking. Various specialist studies shall be conducted and consultations with the
affected people shall also be conducted through a public disclosure meeting with the community.
The proposed project will have both positive and negative impacts that may occur during the
preparation, construction and operation phases. These will be evaluated and their magnitude
determined. Realistic mitigation measures for the adverse impacts will be proposed.

It is envisaged that the project will reduce the power deficit in the country and help provide clean
energy to the local community, create employment and increase government revenue.

The findings of the scoping study indicate that the project would likely be subject to a Category
B Risk Rating for the environmental and social impacts according to International Finance
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environmental and social impacts dresubject to completion of the ESIAanticipated to be
relatively minimal, temporary, localised and largely mitigated throughout the lifespan
(construction, operation and decommissioning) of the project.

The Draft EIS reporthas been developed based on the findings oEtAeStudy to outline the
impacts of the project and assocoated mitigation measuesstoe compliance with Zambian
and I nternational | enderds requirements.

It is envisaged that the project will reduce the power deficit in the country and help provide clean
energy to the local community, create employment and increase government revenue.

John Zong Cheng

Director
Mulungwa Power Generation Limited
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AKANOMOONWA KUYAKA AKUBAMBA MAGESI KUZWA KUNGUZU ZYAMUYA
UPYA ASIKA KU MYAANDA YOTATWE (300 MEGA -WAATISI) ALAYISENSI
MWEELWE 28318-HQ-LML MUMUNZI MWA MULUNGWA MUCILITITI CA
SINAZONGWE.

MACITI MUBUEFWAAFWI

KULANGANYA MULIMO.

Kumyaaka ili kkumi yainda, kwaba kuvwula kwamayake amasena mubambilwa zyintu eeco
caleta kuti kuyandikenagesi manji. Oobu buyandisi bwapa kuti magesi akatazye kapati mucisi.
Kuceya kwamagesi kwaleta buyumuyumu mumaanda amumakwebo. Aboobo, muzeezo
wakuyaka busena bubamba magesi asika ku 300 -maegtsi kwiinda mukubelesya coal
ciyakucesya kubula kwamagesi akupa coolwe cakubamba zyintu zyinji mucisi.

Busena bwamagesi oobu buyakusandula coal yaumpwa kuti abe magesi. Busena oobu
buyakubelesya zyintu mbuli kupya kuli zyisamu zyakazikkwa kaindi munyika, kupya kulikunsi
anyika, mililo alimwi anguzu zyipya azyimvzyimwi buyo zyiyakuumpwa. Masena amagesi
wamusyobo ooyu ngajanika kapati munyika yoonse mazuba aano kumbaakani yakubamba
magesi. Alabelesyegwa kupanga magesi kwiinda mukubelesya coal, muya upya, mungwimba
anguzu zyijanwa kunsi anyika.

Mulikaako, eeyi kkampani yakasimbwa mucisi ca Zambia mu 26 Mukubwekaangala, 2023
alayiseensi mweelwe 283H8Q-LML ilijisi makanze mapati loko akubamba magesi asika ku
300 megawaatisi okuno ku Sinazongwe mumunzi mwa Mulungwa mucooko cakumusanza.

Mulungwa Power Generation Limited nikkampani yakasimbwa mucisi ca Zambia akabunga ka
PACRA amwelwe 120230049860 akaambo kamuzeezo wakuyaka akukutauka mulimo
wakupanga magesi acoal mwa Mulungwa aayo atikaswaangane ayaalya aku Maamba alimwi ali
kokuya ku Munzuma. Oobu busena bwakasalwa kuti bukabambe magesi aaya nkaambo bukkede
abusena bubotu kapati mumuzeezo wakuyungizya magesi mucisi nkaambo kuli coal. Eeyi
kkampani ililikumbatizyide akkampani ya Africa Power Coal Limited alimwi a Jiangsu Estern.

Kkampani eeeyi iyanda kubamba magesi asika ku 300 wagtsi alimwi akuyaka mayake
ambi mubusena bwa Mulungwa African Power Coal Limited moyipedwe layiseensi. Oobu
busena bunakuli bupati alimwi buyakucinca coal yaumpwa kubamba magesi. Kumakani
akusumpula mayake abusena aawa, maanda naa mayake atikayakwe ngaaya;

Ganda lyakuyobweda coal, ganda lyakuumpila coal, citontozyo, pika pati, ganda lyatwe naa
mulota, oomo munakukkala mincini izinguluka amajeniletaazi, zyitontozya muya upya kuti abe
maanzi , nédganda itontozya, zyi tangazyi ba al i
Cinosyanosya, Zyuumpa kapat. azyuumpul ul a. Z
lyamicelo aambi maanda aminchini iipa bukwabilizi.

Makanze a 300 mega waatisi anakucinca muya upya kapati kubamba magesi kwiinda
mumayalane anguzu zyinji kapati zyinakuli muzyibdstela mbuli kuumpa coal muzyipika
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zyobile kutegwa kuumpwe maanzi anguzu zyinji loko eezyo zyinakuzingulusya mincini
inoopanga magesi. Zyibedtgeela zyisangene mucikweya zyinakuumpa alimwi akugusya muya
upya kapati unikuzwa muminchini mitaanzi alimwi iyakubeleka kugaya mincini imbi.
Mulikaako, bubotu bwacintu eeci mbwakuti magesi anikubambwa anakuli manji loko kwiinda
magesi abambwa amincincini yamusyobo nguwena ooyu.

Abusena boonse oobu kuyakuba mayake mwakuyobweda maanzi, magesi alimwi acoal.
Kuzumbauzya buyo, inga busena buyakukkwana mahekitaazi aali mwaanda (100) omuno mwa
Mulungwa.

ZYILANGILWA KUCITWA KUMAMANINO.

V 300 megawaatisi yamagesi iyakugwasya kuyungizya magesi mucisi.
V Nkubelesya alimwi akuyungizya muulo waal isigwa omuno mwa Mulungwa maini
omuno Sinazongwe.
MUZEEZO MUPATI WAMULIMO OOYU

Nkusola kucesya kubula kwamagesi kuliino mucisi cesu ooko kwanyonganya maanda alimwi
amakwebo.

ZYILANGILWA MUCIZUMINANO

Kweendelanya acizuminano, kuyakuba moompoompo wakutaanguna kutegwa bubotu
bukajanwe abusena aawa. Muzeezo ngwakuzyibya basikwaanza mulimo ooyu, kabunga ka
ZEMA alimwi abaabo boonse babikkila maano kubusena oobu kweendelanya azyiyakucitika
kumaumi abantu. Muzeezo wacizuminano ngwakuzyibya bantu kuli zyiya kucitika alimwi
akukulwaizyanya kusumpula busena bwa magesi.

BUSENA BWINI ATIKACITIKILE MULIMO OOYU.

Busena bunomweedwe mboobu bugolela mumugaano wa African Power Coal Limited maini
omuno mwa Mulungwa mubusena bwa mwami Mweemba mucilikiti ca Sinazongwe kucooko
cakumusanza kubbazu lya kunyika kwa citangazyiba ca Kariba. Busena oobu ngu 30 kilomitaazi
kuzwa kudolopo lya Maamba. Kulasikwa kwiinda mumugwagwa unyongene kapati kuzwa ku
Maamba. Busena oobu buyakuyakwa kugolela biyo momuya mugolela layiseensi yaba African
Power Coal Limited maini mweelwe 28318 HQIL. Kulombozyeka nkubusena buli kulamfwu
amayake amaini kapati omuya muli mingwimba alimwi amasena amwi buyo atayandiki kuba
munsimunsi. Masena alaalusumpuko luli afwaafwi ngaaya;

V Maini yaMaamba. 30 kilomitaazi kubbazu lyakunyika.
V Kabbadela ka Sul wendgombe. 16 kilomitaazi
V Cikolo ca Siapubwe. 8 kilomitaazi kubbazu lyakumusanza abusena oobu.
Masena akalanganizyigwa kweendelanya alayiseensi kubusena bunomweedwe kubulanganya
mbobuli bupati kuzwa kumasena akabambwa kale ngaaya;
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MWEELWE | CILALAANDA MUBULAMFWU KUJWE BUSIMBO BWA MPA
KUMUSANZA
1 17316 .25 kumu|27026 47. 410 k| Mpayamweelwe
2 17316 27.530 k|27036 15.810 k|WGS84.
3 17316 40. 450 k|270306 15.810 Kk
4 173206 2.330 ku|270306 30.500 Kk
5 17326 12.9706 k|270306 3.290 ku

Busena B: 26 105 sikweya mitaazi munsimunsi anjililwa alya akkala bamalonda kubikkilizya
amomuyamusobaninwa bbola lyamaulu kubbazu lili kumbo a Zambia Kitchen alimwi a kkaampu
yakaindi.

Busena C: 47 58 sikweya mitaazi bulangene awaalya ayakuyakwa kabbadela aalya akagiletwa kuti
kakwiima magotokala mapati. Masera alimwi a B ali 98 mitaazi a 132 mitaazi kuzwa
kukalonga nkaanga Zhimu kazwa kumbo kukunkila kujwe nkaako mane mumulonga wa
Mulungwa wiinda mubusena bwa maini eeyi kubbazu lyakumbo kwabusena bunomweedwe.

Busena D: 100 000 sikweya mitaazi buli mumginsi akkomba mweelwe wabili (17 32 49.1
kumusanza, 27 2 36.9 kubbazu lya kujwe. Munyinza inga kaulampa 200 mitaazi kuzwa
munkomwe yamulonga Mulungwa.

LUBONO LWAKABIKKWA AMBALI KUMULIMO OOYU

Lubono Iwakusumpula mulimo ooyo luyakuzwa kuli ba Mulungwa Power Generation Limited

alimwi eeci ciyakucitwa kwaakumana biyo kuba kuzumizyigwa atubunga tupedwe nguzu
zyakulanganya mayalane aaya. Basikwanza mulimo ooyu balombozya kuucita mulimo ooyu
muzyigazyiga mu myaaka yobile biyo kutalikila kumamanino amwaka nguwena uno wa 2024.

MBOKUYAKUBELEKWA

Ooyu mulimo wakubamba magesi kwiinda mukubelesya muya upya a kkampani ya Mulungwa
Power Generation Limited uyakucutwa muzyiga eezyi.

V Ciga citaanzi: Nkubamba busena bunakupangilwa mdgesi.ciyootola mwaka omwe.

V Ciga cabili: Nkuyaka akujalulwa kwamulimo. Mumwaka wabili.

V Ciga catatu: Nkubamba magesi nkwiinda mukubekesya muya upya. Mwaka watatu mane
kuyakusikila kumyaaka makumi obilo alusele (28 years) alimwi akulangila kuyungizya
myaaka.

V Ciga cane: Kulibambila kujala. Mwaka wa makumi obile amfwuka kusika kumwaka
wamakumi otatwe naa mwaka wa 29 a wa mweelwe 30.

MULAWO AKUTOBELA MAYALANE AMULIMO

Eeci cipepa cakalembwa nkaamba cileelede kupa moompoompo kuli zyilangilwa kucitika
abusena alimwi akutobela malailile acisi mbuli mbobalailila bakabunga ka ZEMA acciti
mweelwe 12 yamumwaka wa 2011 kapati maccililanwa acisi 28 amu mwaka wa 1997 amba
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kulanganya busena mbobunga bulacinca kweendelana aciga catatu mumaccililanwa acisi 28 amu
mwaka wa 1997, aayo ambwa atala awa busena mbobweelede kulanganisigwa. Cciti A lyaamba
kuti sikuleta lusumpuko abusena tayelede kutalika kukutauka mulimo wakwe kusikila abaya
balanganya masena mucisi ba ZEMA bamuzumizya akumupa lugwalo lumuzumizya kucita
mulimo wakwe kweendelana amalailile acisi. Ooyu muzeezo ngwakubona masimpe kuti busena
bubelekelwa bwakwabililwa kwiinda mukutondezya alimwi akubamba ntaamu zyinga zyacesya
cesya bunyonyoozi bunga bulabonwa.

Ooyu mulimo unomweedwe ulilembedwe mumalailile akubona busena mbobunga bulacinca
mumaccililanwa acisi mweelwe 28 amumwaka wa 1997. Malailile 8 (a) amba kuti kweelede
kubona masimpe kuti abusena abambilwa magesi alanganisyigwa kubona masimpe mbobunga
bulacinca naa bulaba kabotu. Aboobo, oobu busena buyandika kubulanganya mbobunga
bulacinca kweendelana azyeezi zyilembedwe abulembo bwa mulimo kuyungizya azyimwi buyo
akati kazyintu zyiniji.

V Kubamba busena. Cciti mweelwe 12 lyamumwaka wa 2011.

V Banyama bamu Zambia. Cciti mweelwe 14 lyamumwaka wa 2015.

V Kabunga kapedwe nguzu zyakukwabilila masena abuntususu mucisi. Cciti mweelwe
19 yamumwaka wa 2021.

Cciti lya nyika. Cciti mweelwe 20 lyamumwaka wa 1996.

Kulanganya mujanwa maanzi. Cciti mweelwe 28 lyamumwaka wa 2011.

Nseba zyabanamaleya. Cciti mweelwe 22 lyamumwaka wa 1996.

Mfwulumende yamucilikiti. Cciti mweelwe 2 lyamumwaka wa 2019.

Kuunga kwaluwo. Cciti mweelwe 6 lyamumwaka wa 2017.

Kulanganya nguzu. Cciti mweelwe 12 lyamumwaka wa 2019.

Nseba abukwabilizyi bwabantu abusena abelekelwa. Cciti mweelwe 36 lyamumwaka
wa 2010.

Mbunga ilanganya mayake. Cciti mweelwe 10 lyamumwaka wa 2020.

Masamu. Ccitmweelwe 4 lyamumwaka wa 2015.

Magesi. Cciti mweelwe 11 lyamumwaka wa 2019.

Myootokala zyamumigwagwa. Cciti mweelwe 11 lyamumwaka wa 2012

Malailile akulanganya tombe lijatika. Cciti mweelwe 20 lyamumwaka wa 2018.
Kunjizya milimo mbokweelede. Cciti mweelwe 3 lyamumwaka wa 2019

Nseba zyabanamaleya. Masena ayambukilidwe. COVID 19. Malailile amumumwaka
wa 2020.

Mayalane akabunga kabeleka.

Zyizuminano zyanyika yoonse.

<K<K KKK KL
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NZILA YAKULANGAYA BUSENA MBOBUNGA BWACINCA

Nzila eeyi njillya yakubona masimpe muline@yu mpounga ulagolela, ataka anyika, kunsi
anyika alimwi abukkale bwabantu abusena aawa. Kuyungizya nkwakuti siabupampu awalo
uyakuvwuntauzya kuli basikwaanza mulimo ooyu aabo beelede kumupandulwida mubufwaafwi
mubulembo kutegwa bwiinguzi oobu bukamugwasye kuzyiba masimpe busena oobu
mbobuyakucinca.

Buvwuntauzyi kwiinda mumibuzyo kubantu bakkala mubusena oobu buyakucitwa. Mikwasyi,
banamaleya alimwi abusena oobu luzutu kubugama buyakulanganisyigwa. Kweendelana
azyiyakuvwugwa alimwi azyiyakuzubululwa asiabupampu, siabupampu uyakulemba bubi
abubotu bulangilwa kumulimo ooyu abusena mbobutiikakwabililwe ciindi cinikubelekwa
mulimo ooyu. Muzeezo ngwakujana bubi boonse mbobuyakugusigwa. Mukuyungizya,
siabupampu uyakulemba zyoonse zyinakucitwa ciindi kwanikuyakwa akwaakumana kutegwa
kukalanganisigwe bubi boonse bunga bulacitika akujana nzila mbotu zyinga zyilabeleka
kugwasya kulesya bubi oobu. Akati kazyimwi zyabu siaabupampu zyitikacitwe kuli zyeezyi;

KUJALWA KWA MULIMO OOYU.

Mulimo ooyu uyakucitwa kwa myaka ili makumi otatwe. Mpoona uyakujalwa kakuli mayake
ayakupegwa kwaakujalwa.

KUMANIZYA AMANJEZEEZYA AYELEDE.

Miswaangano yakutaanguna kuvwuntauzya yakacitwa kweendelana amulimo ooyu. Bunji bwaba
sikulikumbatizya bakkala mubusena oobu alimwi amucilikiti bayoojatikizyigwa amulimo ooyu
bakabonwa kale. Kulangamyanganya, kunji kwabu siabupampu kuyakucitwa akubdmyzya

bantu bajatikizyidwe akwalo kuyakucitwa kwiinda mumiswaangano yabanamaleya mubesena
oobu. Mulimo ooyu unakujisi bubotu alimwi abubi mu ciindi cakulibambila, ciindi cakuyaka
alimwi aciindi cakubamba magesi. Eezyi zyoonse zyiyakulanganisigwa alimwi abulemu bwazyo
buyakuzyibwa. Kucesya bubi kwamasimpe kuyakuletwa antangalala. Kulombozya nkwakuti
mulimo ooyu uyakucesya kubula kwa magesi mucisi, kuleta magesi anyina tombe omuno,
milimo kubantu alimwi akuyungizya mali ajana mfwulumende. Kweendelanya amiswaangano
yakuvwuntauzya kwakutaanguna, mulimo ooyu uli mucibeela cabili kumakani abusena amaumi
abantu kweendelana amayale abantu bapa mali nyika yoonse kumakani amaumi abantu abusena
bukkalilila. Kucinca kulangilya kubusena amaumi abantu kunakuli kusyoonto, kwaciindi
cisyoonto buyo alimwi kuya kucesyegwa kwa myaka yoonse inikubelekwa. Pepa lilanganya
busena lyakalembwa kwendelana azyakajanwa abusena kumayale, akucinca naa kutondezya
zyitikacitike amulimo amana anzila zyoonse zyakucesya mbuli cisi ababaya bagwasya nyika
yoonse mbobayanda. Cilombozyegwa ncakuti mulimo ooyu uyakucesya kubula kwamagesi
mucisi, kuleta magesi anyina tombe mubusena buno alimwi akuyungizya mali ajana
mfwulumende.
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1.0INTRODUCTION

Zambia has undergone increased infrastructure and industrial development for the last decade
which has led to increased power demand. The increased demand for electricity has led to
increased power outages and load shedding in most parts of the country. The power deficit being
experienced in the country has negatively affected homes and businesses. Therefore, the
proposed provision of 300MW of thermal power into the national grid will contribute to
reducing orgoing loadshedding and will present an opportunity for the increased availability of
power for continued productivity in Zambia.

Thermal power plants are power stations which convert heat energy into electric energy. Thermal
power plant is a collective term which includes fossil fugkothermal, thermal and nuclear
power plants as well as waste incineration plants. Thermal power plants are the most common
type of power plant in the world, accounting for about 60% of global electricity generation. They
are used to generate electricity from a variety of fuels, including coal, natural gas, oil, and
nuclear power.

In light of the foregoing, Mulungwa Power Generation Limited a Zambian registered company
registered on 26 April 2023 intends to undertake the construction and operation of a 300MW
thermal power plant within License No. 283d&-LML (African Power Coal Limited mining
license area)n Mulungwa village of Sinazongwe District in Southern Province.

Mulungwa Power Generation Limited is a Zambia registered entity (PACRA No.
120230049860) created as a Special Purpose Vehicle (SPV) for the construction and operation of
the 300MW Thermal Power Plant at Mulungwa Mine site including the power transmission line
to either Maamba or Muzuma substatidviulungwa Power Generation Limited, a Zambian
registered company is proposing the development of a 300MW coal fired power generation
facility in a key strategic location in terms of the connection to the Zambian main transmission
grid and also with regard to the favorable availability of coal reserves as fuel for the proposed
project. Mulungwa Power Generation Limited is a joint venture between two companies namely
Africa Power Coal Limited (mining license holder) and Jiangsu Etern Company Limited.

In line with the objectives to fulfill the project aims, Mulungwa Power Generation Limited plans

to develop the 300MW thermal power generation project and realizes that in accordance with
good environmental stewardship, the Environmental Impact Assessment study needs to be
undertaken.

An Environmental and Social Impact Assessment (ESIAYly for theproposed development
which includel the following component&as undertaken

V Determination of the concept to undertake the project and its subsequent impacts on
the ecological and sockeconomic status of project affected persons and the general
public.

Pg.1
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V Total Area to be covered by the construction and operation of the thermal power
Plant is 100Ha.

V Development of the site support infrastructure such as; Coal Handling Plant,
Pulverizing Plant, Draft or Draught fan, Boiler, Ash Handling Plant, Turbine and
Generator, Condenser, Cooling Tower and Ponds, Feed Water Heater, Economizer
Super heater and Reheater, Air pre heater, Alternator with Exciter, Protection and
control equipment and Instrumentation equipment.

The ESIA of theproject was conducted and incorporatestakeholderviews, concerns and
contributions from interested and affected parties (stakeholders). Site location suitability studies
for the project within the project area and surveys of the project vaeea conducted to
determine the feasible design of the proposed project.

This Environmentaland Social Impact StatemerESIS has been prepared in line with the
requirements of the Environmental Impact Assessment Regulationgo8tdhstrument No.28

of 1997 and other local applicable regulations including international best practices and
standards retang to mining. The Environmental Impact Assessment protesk into account

public views and concerns gathered through puict stakeholderonsultaive meetingsin line

with these provisions, the consulting team identified relevant stakeholders in the project area,
organized consultative meetings to get the views from the affected and interested gbarties
District and local level in the project are®roject consultative meetiagvere heldwith
interested and affected stakeholders as indicated in the table below.

Table 1. Stakeholder consultative meetings

Meeting date | Meeting Venue
06.09.2023 APCL mine site

Stakeholders present
Mulungwa Development Committes
Area Councilor, 21 headmen within th
project area, APCL, Greenlin
Environmental Solutions anulungwa
Power Geeration Limited

Summary discussion

Local Stakeholder engageme
and disclosure to th
community on the projec
ESIA commencement.

04.10.2023

APCL mine site

African Power Coal, Mulungwa Powg
Generation Ltd, Randpark Consultang
Sinazongwe  District ~ Administratio
Project, Sinazongwe Town Council, De
of social welfare, Ministry of Agriculture
Forest Dept and Mweemba Chiefdo
Local headmen and the Mulungy
community

ESIA Scoping meeting for th
proposed waste rock dump s
and declaration of the impac
and mitigation measures of tf
impacts. Obtain views
comments and concerns fro
stakeholders for inclusion i
the ESIA TORS and Scopin
report

12.06.2024

APCL Mine

Mulungwa Development Committes
Area Councilor, 21 headmen within tk
project area, APCL, Greenlin
Environmental Solutions and Africa
Power Coal Limitedand the Mweembg
Chiefdom committee and Chig
Representative

Local Stakeholder engageme
and  disclosure to th
community on the projec
ESIA study findings,
concludeddevelopmental plar
for thePower Plant mject.
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19.06.2024

APCL Mine

Di strict s t a k eAfricdn (
Power  Coal, Mulungwa  Powe
Generation Ltd,Randpark Consultancy
Sinazongwe  District  Administratio
Project, Sinazongwe Town Council, De
of social welfare, Ministry of Agriculture
Forest Dept and Mweemba Chiefdo
Local headmen and the Mulungv
community

ESIA Disclosure meeting o
the findings of the EIA study
for the proposed Thermal
Power Plantocated within the
licensearea anddeclaration of
the impacts and mitigatio
measures of the impact
Obtain views, comments ar
concerns from stakeholders f
inclusion in theFinal ESIA

EIA disclosure meeting for the proposed Thermal Power Plant 19.06.2024
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1.1 Background of the project

Mulungwa Power Generation Limited a Zambian registered company registered’ ¢xpi26

2023 intends to undertake the construction and operation of a 300MW thermal power plant
within License No. 28318Q-LML (African Power Coal Limited mining license arem)
Mulungwa village of Sinazongwe District in Southern Province.

Mulungwa Power Generation Limited is a Zambia registered entity (PACRA No.
120230049860) created as a Special Purpose Vehicle (SPV) for the construction and operation of
the 300MW Thermal Power Plant at Mulungwa Mine site including the power transmission line
to either Maamba or Muzuma substatidviulungwa Power Generation Limited, a Zambian
registered company is proposing the development of a 300MW coal fired power generation
facility in a key strategic location in terms of the connection to the Zambian main transmission
grid and also with regard to the favorable availability of coal reserves as fuel for the proposed
project. Mulungwa Power Generation Limited is a joint venture between two companies hamely
Africa Power Coal Limited (mining license holder) and Jiangsu Etern Company Limited.

Zambia is dependent on hydropower resources and is currently facing a power generation deficit
of 560 MW due to changing weather patterns (low rainfall). This has resulted in frequent power
outages negatively impacting on homes, industry and business. In an attempt to redress the
power deficit, Mulungwa Power Generation Limited intends to develop within the African
Power Coal (APCL) mulungwa coal mine site in Sinazongwe District, a 300MW Grid
Connected thermal Power Plant.
The current state of the project is greenfield as no project components have been developed or
constructed. The proposed thermal power plant major components to be constructed will include;
V Coal and ash handling arrangement: This part is existing at the current APCL mine site.
Additionally, the coal ash area will be constructed as part of the power plant.
Coal pulverization plant
Water treatment plant using water to be transported from the nearest water source (lake
Kariba)
Steam generating plant
Steam turbine
Alternator
Feed water
Cooling arrangement
Exciter
In view of the foregoing, Mulungwa Power Generation Limited undertakethe ESIA studies
and produce an Environmental Impact Statement (EIS) as required by:
V The Environmental Management Act of 2011 read together with the environmental
Impact Assessment Regulations SI No. 28 of 1997. The process of conducting an
environmental impact assessment cannot commence unless the Terms of Reference

< <
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have been submitted to the Zambia Environmental Management Agency (ZEMA) and
approved.

V The International Finance Corporation (IFC) Performance Standards (PS 1 to PS 8).
Screening of the scope of project activities against IFC international standards
(environmental and social review process) suggested that the project falls under an
environmental and social risk Category B Classification. This category is due to the fact
that the anticipated environmental and social risks and impacts are estimated to be
minimal, limited in scope and should be readily mitigated throughout the different
stages of the project by the effective implementation of an appropriate Environmental
and Social Management Plan.

1.2 Summary description of the project including project rationale
Project Overview

Mulungwa Power Generation Limited envisages to construct and operate the proposed 300MW
thermal power generation plant within mining license No. 283@(BLML for a period
minimum 30years. The proposed power generation plant will be implemented on 100ha of land
within 28318HQ-LML. The project will consist of two steam turbines that will each generate
150MW of power using coal as the main energy source from African Power Coal Mine. The
proposed power generating plant will use approximately 0.12tones of coal per day and about
1ton per week depending on the quality and efficiency of coal.

The thermal power plant will be a largeale facility that will convert heat energy into electricity

by using coal from the mining area as the main energy source. In terms of infrastructure
development at the proposed facility, the following unit components will be key in the operation
of the thermal power plant; Coal Handling Plant, Pulverizing Plant, Draft or Draught fan, Boiler,
Ash Handling Plant, Turbine and Generator, Condenser, Cooling Tower and Ponds, Feed Water
Heater, Economizer Super heater and Reheater, Air pre heater, Alternator with Exciter,
Protection and control equipment and Instrumentation equipment.

The proposed 300MW plant will be a conventional stgmaducing thermal power plant to
generate electricity through a series of energy conversion stages: fuel(coal) will be burned in two
(02) boilers to convert water to higitessure steam, which will then be used to drive a turbine to
generate electricity. Combinaycle units burn fuel in a combustion chamber, and the exhaust
gases will be used to drive a turbine. Waste heat boilers recover energy from the turbine exhaust
gases for the production of steam, which will then be used to drive another turbine. Generally,
the total efficiency of a combined/cle system in terms of the amount of electricity generated

per unit of fuel (coal) will be greater than for other types of thermal power systems.

The proposed 300MW power plant is a conventional (coal) thermal power plant in which
chemical energy (in coal) will be converted into heat energy, which will in turn be converted into
electrical energy. The energy will be extracted through coal ignifiba.working principle of
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thermal power plant will involve using heat to produce kpgéssure steam, which drives
turbines connected to generators. The steam will then be condensed back into water and reused
in a cyclic system.

1.2.1 Project Rationale
The proposedestablishment of ghermal power planaims to ensuréo add value to the coal

mined at Mulungwa through continually using the coal to generate power to help mitigate the
power deficits within the country for both domestic and industrial use.

1.3 Objectives of the project

The objective of the proposed 300MW grid connected thermal power project is to contribute to
redressing the current power deficit in Zambia by developing and installing the power plant. The
extent of the study area for the proposed project is divided into two;

VThe 300MW t her mal power pl ant wi || be I n
chiefdom area in Mulungwa Village of Sinazongwe District with allocated land of 100Ha
in extent.

V The Grid connection point is located about 36km east of the site boundary to Maamba
Collieries connection poin#nother option for power evacuation to the ZESCO grid is
connecting to the Muzuma 330/88/33Kv Substation located in Choma district. This will
require construction of a 330kV overhead transmission line of approximately 60km
(distance subject to confirmation) double bison conductor on steel structures

V The transmission line to the grid connection point will be along the existing access road
that will be upgraded and levelled to the enable the connection with minimal ecological
disturbance.

1.4 Brief description of the location

The proposed site for the project is locatathin the African Power Coal Limited miningite
which lies in Mulungwa area of HRH Chief Mweemha SinazongweDistrict. Sinazongwas a
townin the SoutherrProvinceof Zambialaying on the north shore of Lake Kariba. Titeposed
projectsiteis locatedabout30 Km from MaambaCBD. Thesitecanbeaccesseglia an unpaved

dirty road from Maamba central business aleh.e pr oposed t her mal power
within the extents of Afirciecnasne PMNQAeM2,8C3qla8e f leir raib
in areas away from mining activities, mi ne
install ations. The nearest developments and |
V Maamba Collieries 30Km away towards the
V Sul wegonde Rur al Health Centre 16 Km awa
V Sul wegonde Primary School 15 Km away tow
V Si apubwe Primary School 8km south of the
The identified areas within the |icensdé& for t
being the most suitable site in view Tohfe si ze
pri manWreidtodd) t he proposed | ocation of the po
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GREENLINE

(B8]

O

RANDPARK CONSULTANCY .
AND ENERGY
TRADING LIMITED

Eavironmental Soutions Limited

Prasly Bunbian

tabl e bel ow;

Table 2: ProposedSite for Thermal Power PlantCoordinates

Point No. Latitude Longitude Remark

1 17°31'30.25" S 27°02'47.41"E

2 17°31'27.53" S 27°03'15.81"E Coordinate System:

3 17°31'40.45" S 27°0329.89"E WGS 84

4 17°32'2.33" S 27°03'30.50" E

5 17°32'12.97" S 27°03'3.29"E
AreBa 2672lIl06mt ed next to the Mine entry secur
existing football field and is opposite the c
Ar&€a 47°?258Gat ed opposite the proposed clinic
park). Areas A and B are approximately 98m an:
flows from west to east and is confluence by

site on the western side of the proposed proj
Arda 100 @e@adamed near dump No.2 (17A32'49.1"S,
approximately 120 to 200mRifvream t he banks of t

Legend
> 2 % Feare 1
P - o Be » 3 . 9 Miungwa Cod Mre:
» 7 Msungua Power Plart Ste

Mulungwa CFTPP

Google Earthy

The area proposed for the thermal power plant has been sited awa from any settlements or mine
establishments to ensure operational safety of the project
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Plate 1-2: Current status of the site for the proposed waste rock area, Field Reconnaissance survey, 2024
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Proposed Project Site

Figure 1. General location of the project area in Sinazongwe district.
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Table 3: Contact Details of the Developer
Proponent MULUNGWA POWER GENERATION LIMITED
Contact person John Zong Cheng
Designation Director
Mobile number +260 961 508 888
Email zongcheng@ccceng.cn
Postal address P.O Box 50006 Lusaka
Physical address Plot No. 11835 Light Industrial Area, Mungwi Road Lusaka

1.6 Particulars of Shareholders/Directors
Table 4: Particulars of Shareholders and Directors

NAME POSITION NATIONALITY | No. of SHARES
Weng Zongyun Director Chinese PP No. EJ3341334 | 7200
Huang Jibo Director Chinese PP No. EJ6547471 | 4800
Zong Cheng Director Chinese PP No. EH1209498 | 3000
Total | 15000

1.7 Track Record/PreviousExperience of Enterprise Elsewhere

Mulungwa Power Generation Limited in which the directors are also directéfsicdn Power

Coal Limited has been undertaking prospecting and mining activities in various areas of the
country the project area from 2009 and has vast experience in the opeiragions.

1.8 Total Project Investment
The project development will be financed and undertakerMbjungwa Power Generation
Limited and will be implemented upon approval by the relevant regulatory authorities.

The proponent envisages undertaking the project in a phased approach with a 24month
implementation plan commencing in t# Quarter of 2024. The total project investment
budgeted for the development, implementation and operation of the prdj&iDid50million.

1.9Proposed Project Implementationschedule

The implementation plan for thoposed Thermal Power Plaanttivities byMulungwa Power
Generation Limitedwill be in a phased approach. Current planning includes the following
phases:

Phase 1:Site preparations (YearD);

Phase 2:Commissioning of the project (Yeaii Year 2).

Phase 3:Operation of the dump site (Yea28 with a possibility for

Phase 3:.Decommissioning and closure (Year28ar 30)

< << KL<

1.10Approach and methodology of the study
This EIA study was undertaken through desk review of the relevant literature and specialized
study of the various components of the project i.e. water, air, soil, noise, ecology, flora, fauna,

Pg.11
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climate and geology. Other studies included secionomicand cultural related studies. The
baseline field surveys of the area of direct land take by the propogjedt and of immediate
surrounding areas were conducted. The baseline surveys were used to collecsiteigeetific

data and to supplement secondary data gathered during desk study ofgbi@gomining
activities. Communities likely to be potentially affected were consulted. The field surveys
provided an updated understanding of the prevailing baseline environmental and social
conditions of thehermal power plant in the gect area. The baseline data was used to assess
the potential impacts on the physical, biological, human and wider environment, within the
projectdos area of influence.

Desk study of the project included review of available background information about the project
proponent, the project operation and its nature, environmental and legislation information.
Literature review concerning the project site, collection of secondary data and analysis of survey
plans was also undertaken coupled with stakeholder medfmggct scopingconsultative
meetingsand disclosure meetingnd interviews with concerned and affected people within the
projectarea.

1.101 Data collection methodology

Air Quality

Collection of ambient air quality measurements, the Accliagger pump was used to capture
guantitative levels of gases and dust emissions. Historical data was also reviewed. A field
survey on the project site was conducted to determine the Potential Areas of CORAE 8BS

for Air quality and Dust sampling poinia the license No28318HQ-LML (African Power

Coal Limited)

Ground and surface water quality

The project area hake Zhimu river traversing the Easiide of the license are#/ater sources

in the project area at study time included growrader sources which are boreholes located and
drilled within the site Ground wateilborehole) and surface water (Zhimu Riveampling was
undertaken from these boreholes and analysed for potable water parameter standards.

Noise measurement

The noise level metdtoptronic T325IEC651 type ) was used to measure noise levels within
and around the proposed project site to determine the noise levels and the fierseobe
within project area.

Geology
Available historical data and information on the geology ofgleposedhermal power plant
sitewithin the project area was reviewatiydied and interpreted accordingly.

Pg.12
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Soils

The soil typein the mining areas light sandy whichweredry after a pexd of heavyheatwave
at the time of the surveyGenerally,the surrounding areas near the sitave a similar soil
characteristic. Theroject site is located in an area of intermediate to mafitamaphosed
sedimentary geology

Ecology

An ecological study was conducted on the project site and surrounding areas. This was done
through physical inspections to determine available flora and fauna at the project site.

A floristic Survey was conducted to determine the flora type and population by making transects
in the proposed site area to cover 30% of the area. This was done in order to collect population of
trees if any given that the langhere the mining activity iproposed is a brownfield with
previousmining activity.

The Fauna assessment was to determine population if any and availability of the animal species
including rear and endangered species on the project site. Flora and fauna assessment also
included desk study of relevant information, habitat characterization, interviews with local
people and actual findings in the proposed project site area. Vegetation structure and
composition due to historical land use practices was used to determine and identify endangered,
nonrendangered and invasive species.

Socioeconomicsurvey

The socieeconanic status ofthe surrounding land occupants was studied. Local community
consultations were undertaken by the social expert and included their land occupancy status and
their mode of income generation.

Pg.13
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2.0 POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK

The development and operation of the proposed grid connected thermal power plant generation
project will be undertaken under the guidance of the relevant pieces of legislation applicable to
environmental management related to energy generation in Zambia and other international best
practices. Mulungwa Power Generation Limited will adhere to the cited regulations below in the
implementation of the project.

2.1 History of the Environmental regulatory framework in Zambia

Due to the need for balancing environmental requirements, economic activities and social needs,
the Government of the Republic of Zambia (GRZ) adopted the National Conservation Strategy
(NCS) in 1985. This was upgraded to the National Environmental Action Plan (NEAP) in 1992
with the same aim of fostering sustainable development. The NCS and NEAP are the foundation
pillars of environmental laws in Zambia.

The NCS facilitated development of the Environmental Protection and Pollution Control Act
(EPPCA) in 1990 which also facilitated formulation of the Environmental Council of Zambia
(EC2Z) in 1992. The EPPCA was repealed in 2011 into the Environmental Management Act No.
12 of 2011, which is the current supreme environmental management law. Consequently, the
name of the mother environmental regulatory body changed from ECZ to Zambia Environmental
Management Agency (ZEMA).

2.2 The Environmental ManagementAmendment) Act No. 8 of 2023
This Actan Act to amend the Environmental Managem&citNo. 12 of2011.This Act may be
cited as the Environmental Managemg@aiendment) Act, 2023, and shall be read as one with
the Environmental Management Act, 2011, in this Act referred thaprincipal ActProvisions
of the Environmental Management Act require that all new projects begin with an Environmental
Impact Assessment (EIA) and thereatfter, licensing, auditing and compliance inspections follow.
Applicable Regulations under the Environmental Management Act No. 12 of 2011 are described
below.
a) Environmental Impact Assessment Regulations, SI No. 28 of 1997These
Regulations provides the main framework under which EIAs are conducted, submitted to
ZEMA and considered for either approval or rejection.
These regulations are relevant as a guide to Mulungwa Power Generation Limited as to
what is supposed to be done at every stage of the EIA process. The requirements of
conducting an EIA are all stipulated under these regulations and the developer shall
ensure compliance at every stage. The EIA regulations also give a guide line as to how
much review fee will be paid to ZEMA for the purpose of reviewing the EIS for the
proposed project and that development shall not be undertaken by a developer without an
approval letter from ZEMA.

Pg.14
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b) Statutory Instrument No.112 of 2013/ Environmental Management (Licensing)
Regulations. These Regulations provide standards and guidelines for mitigating air,
waste water, hazardous waste, pesticides and toxic substances and ozone depleting
substances.
Mulungwa Power Generation Limited will adhere to the provisions of the regulations during all
the phases of the project.
The provisions of the Environmental Management Act will be adhered to by Mulungwa Power
Generation Limited and is currently being used for the preparation of the Terms of Reference
and the follow up EIA for the proposed developmental project.

2.3 The National Heritage Conservation Commission Act No. 19 of 2021

The National Heritage Conservation Commission Act No. 19 of 2021 stipulates preservation and
protection of ancient cultural and natural heritage resources and objects of aesthetic, historical
and archaeol ogi cal val ue. I n this Act, AAnci e
any structure, settlement previously inhabited, land mark, burial place or any other item
designated by the commission which is known or believed to have been erected, constructed or
used before 1st January 1924. The Act also provides for the formation of the National Heritage
and Conservation Commission which is the responsible institution.

Relevance: This act is relevant since bush clearing; construction of thermal power plant
infrastructure may alter and/or damage heritage sites if there are any.

Compliance there ofThis act will guide Mulungwa Power Generation Limited on the reporting,
preservation and protection of heritage sites within and beyond the project area.

2.4 The Forest Act No. 4 of 2015

An Act to provide for the establishment and declaration of National Forests, Local Forests, joint
forest management areas, botanical reserves, private forests and community forests; provide for
the participation of local communities, local authorities, traditional institutions,- non
governmental organizations and other stakeholders in sustainable forest management; provide
for the conservation and use of forests and trees for the sustainable management of forests,
ecosystems and biological diversity; establish the Forest Development Fund; provide for the
implementation of the United Nations Framework Convention on Climate

Change, Convention on International Trade in Endangered Species of Wild Flora and Fauna, the
Convention on Wetlands of International Importance, especially as Water Fowl Habitat, the
Convention on Biological Diversity, the Convention to Combat Desertification in those
Countries experiencing serious drought and/or Desertification, particularly in Africa and any
other relevant international agreement to which Zambia is a party; repeal and replace the Forests
Act, 1999; and provide for matters connected with, or incidental to, the foregoing.

Relevance:The area under consideration for the development of the thermal power plant is
partly disturbed due to land clearance for mining activities within license No. 28Q18VIL

Pg.15
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by African Power Coal Limited. The area is left witl eneration Mopani woodland and some
baobab species; thus, this Act is vital in ensuring protection of the flora species in the project
area.

Compliance there of:Mulungwa Power Generation Limited will endeavor to act within the
provisions of this law in the implementation of the project to protect forest resources within the
project area.

2.5 The ZambiaWildlife Act No. 14 of 2015

An Act to provide for the winding up of the affairs of the Zambia Wildlife Authority; establish
the Department of National Parks and Wildlife in the Ministry responsible for tourism; provide
for the appointment of a director and other officers responsible for National Parks and Wildlife;
Provide for the transfer of the functions of the Authority to the Ministry responsible for tourism,
Department of National Parks and Wildlife and Director of National Parks and Wildlife;
establish the Wildlife Management Licensing Committee; provide for the establishment, control
and management of National Parks, bird and wildlife sanctuaries and for the conservation and
enhancement of wildlife eesystems, biological diversity and objects of aesthetichmteric,
historical, geological, archaeological and scientific interest in National Parks; provide for the
promotion of opportunities for the equitable and sustainable use of the special qualities of public
wildlife estates; provide for the establishment, control andnanagement of Community
Partnership Parks for the conservation and restoration of ecological structures for non
consumptive forms of recreation and environmental education; provide for the sustainable use of
wildlife and the effective management of the wildlife habitat in Game Management Areas;
enhance the benefits of Game Management Areas to local communities and wildlife; involve
local communities in the management of Game Management Areas; provide for the development
and implementation of management plans; provide for the regulation of game ranching; provide
for the licensing of hunting and control of the processing, sale, import and export of wild animals
and trophies; provide for the implementation of the Convention on International Trade in
Endangered Species of Wild Fauna and Flora, the Convention on Wetlands of International
Importance especially as Waterfowl Habitat, the Convention on Biological Diversity, the Lusaka
Agreement on Cooperative Enforcement Operations Directed at lllegal Trade in Wild Fauna and
Flora and other international instruments to which Zambia is party; repeal the Zambia Wildlife
Act, 1998; and provide for matters connected with, or incidental to, the foregoing.

RelevanceThe project site for the proposed project is located within a mine area and is not in a
GMA or game park. The site does not fall within a forest protected area and thus the species of
trees in the area are not endangered nor rare species although the area has undergone years of
anthropogenic activities through mining activities.

Compliance there ofMulungwa Power Generation Limited will follow the requirements of this

Act in the operations of the thermal power plant.
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2.6 The Metrology Act No. 6 of 2017

Enacted on 12 April, 2017, An Act to continue the existence of the Zambia Weights and
Measures Agency, rename it as the Zambia Metrology Agency addfine its functions;
establish the Board of the Agency and provide for its functions; provide for the designation,
keeping and maintenance of national measurement standards; provide for the use of
measurement units of the International System of Units and other units; provide for consumer
protection, health, safety and environmental management through legal metrology measures;
repeal the Weights and Measures Act, 1994; and provide for matters connected with, or
incidental to, the foregoing.

RelevanceThe operation of the thermal power plant and related power regulatory gadgets will
require calibration and registration with the Zambia Metrology Agency.

Compliance there of:The project shall abide by the regulations and other related measuring
regulations by ensuring calibration of the equipment other measuring instruments with the
Zambian Metrology Agency during construction.

2.7 The Employment Code Act No. 3 of 2019
This Act provides conditions under which employees should work in Zambia. The Act covers
both temporary and permanent employees. Generally, this Act stipulates employee protection
and social security requirements. Major provisions include:

a) Minimum contractual age;

b) Establishment of employment contracts;

c) Settlement of disputes arising from such contracts of employment;

d) The appointment of Labour Officers and other staff for the administration of the Act;

e) Certain conditions of employment such as ordinary leave, sick leave, maternity,

redundancy and welfare of employees.

Relevance:The project will create employment in form of shoand longterm contracts
throughout the implementation period.

Compliance thereof:Mulungwa Power Generation Limited will comply with this act by not
employing people under the minimum contractual age, by establishing contracts, conditions of
service and settling disputes in accordance with this act. The relevance of this Act to the project
will serve as guide to equal and formidable employment conditions.

2.8 Workers Compensation Act No. 10 of 1999

This is a Social Security Act which has provisions for employee compensation in case of injury
or death of an employee whilst at work. It is a requirement under this Act that all employers
register their employees with the Workers Compensation Fund and make periodic subscriptions
for compensation of their employees.

Pg.17
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The employe(Mulungwa Power Generation Limiteaill remit subscriptions and will reward
compensation to its workers in accordance with this act. The Act is relevant to the project in that
Mulungwa Power Generation Limited will employ people that need to be rewarded in
accordance to the Act.

Relevance:Mulungwa Power Generation Limited employees risk incurring injuries or death
during the discharge of their duties due to occupational accidents at the workplace. The workers
who will be employed by the project developer, should they be suffer disabilities or contract
diseases or die during the course of employment, will be entitled to the payment of compensation
in respect of total disablement, permanent disablement and death.

Compliance there ofMulungwa Power Generation Limited will comply with the provisions of

the Act by registering with the Workers Compensation Fund Control Board and complying with
any requirements as provided for in the Athe company management will reach a legally
binding agreement pertaining to the issue of the compensation fund in case of such eventualities

2.9 The Water Resources Management Act of 2011
The Water Resources Management Act of 2011 regulates the use of surface and ground water for
any of the following purposes; environmental, training and research, municipal, agriculture,
industrial, hydreelectric, mining, navigation and any other activity that may be specified by the
water resources management board.
Activities under these purposes may include but not limited to the following;
a) Use water for purposes specified under section sixty, other than for domestic purposes
specified under section seventy of the Water Resource ManagemehNoA&1 of
2011;
b) Construct, acquire any water works, impound, supply or distribute water from any water
or borehole to any other person;
c) Dewater any mine, quarry or water works;
d) Drain any swamp, marsh, dambo, wetlane;hrarge area or other land;
e) Construct or acquire any water works for the purpose of draining into, conserving or
utilizing, in any manner whatsoever, water from a water resource;
f) Construct water works necessary to restore the course of a water resource that has
changed its course;
g) Harvest of any rainwater by means of a dam, weir or barrage that is on a water resource;
h) Conduct any operation that would interfere with the bank or course of a watercourse;
i) Sink, deepen or alter any borehole for any purpose in a water shortage area; or
j) Carry any activity in relation to a water resource as may be prescribed.

Relevance:The relevance of this act is that it will regulate how Mulungwa Power Generation
Limited will utilize the surface water resources, protect both surface and ground water from

contamination.
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Compliance thereofMulungwa Power Generation Limited will put in place measures to ensure
protection against pollution and conservation of water resources when found within the site. A
borehole permit will be required for the water sources that will be drilled on site.

2.10 The Water Supply and Sanitation Act No28 of 1997

The Water Supply and Sanitation Act provides for the regulation and standards applied in the
provision of public water and sanitation services. It also provides for permitting of water supply
and sanitation service provision. Water supply and sanitation at the site will follow the guidelines
and standards as stipulated in this act. The administration site office will be supplied with
potable water from a borehole and sanitation will employ septic tank system. Water quality of
the portable water will be monitored as required by the water supply and sanitation act to make
sure potable water is supplied.

Relevance:Sanitation of the area will depend on the current management of sewer waste and
Mulungwa Power Generation Limited will at all costs follow the guidelines and requirements of
this act to make sure that the health of the workers and the communities around the project area
are safe guarded.

Compliance thereofThe proposed site is hot connected to any waste water reticulation system
and therefore Mulungwa Power Generation Limited will construct sewer waste management
systems for the waste water from the ablution during operation of the thermal power plant.

2.11The Public Health Act of 1996

The Act empowers a Coundisinazongwe Town Counctl) prevent unhealthy activities at the
project site. It provides for the prevention of disease and provision of drainage, latrine and
disposal of sewerage and treatment systems.

Relevance: The activities to be undertaken will entail public interaction through workers and

other visitors to the project area. This will require adequate public health facilities and

conditions.

Compliance there ofThe project proponent shall comply with the provisions of the Act in order

to safeguard human life. The project shall also ensure that measures are put in place to prevent
diseases and pollution dangerous to human health and to any water supply on site.

2.12 Lands Act No. 20 of 1996

The Department of Lands administers the Lands Act for alienation of land under statutory
leaseholds. Under the Land Act of 1995, land has been divided into the following categories:
State, Local Authority and Traditional land. The proposed developments fall under state
Authority.

RelevanceThe Act is relevant because all land in Zambia is vested in the state and the project
site falls within customary land.
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Compliance thereaf Mulungwa Power Generation Limited will utilize the land in accordance
with the intended purpose and provisions of this Act. The developer has so far complied with this
act by applying for the change of land use, conversion from customary to title leasehold and
obtaining of title and will further strive to comply with any provisions under this act.

2.13 Local Government Act, No. 2 of 2019

An Act to provide for an integrated local government system, give effect to the decentralization
of functions, responsibilities and services at all levels of local government; ensure democratic
participation in, and control of, decision making by the people at the local level; revise the
functions of local authorities; provide for the review of tariffs, charges and fees within the area
of a local authority; provide for the proceedings of the council and committees; provide for the
role of traditional leadership in democratic governance and provide for matters connected with,
or incidental to, the foregoing.

RelevanceMulungwaPower Generation Limited shall abide by the Bye Laws established by the
Local Authorities.

Compliance there of:Acquisition of Local Authority permits and compliance with other
environmental regulations shall be as stipulated therein.

2.14 The Energy Regulation Act No. 12 of 2019

An Act to provide for licensing of enterprises in the energy sector, continues the existence
Energy Regulation Board and redefine its functions and powers; to provide for the licensing of
undertakings for the production of energy or the production or handling of certain fuels; to
repeal Energy Regulation act of 1995, and to provide for matters connected with or incidental to
the foregoing.The Energy Regulation Board (ERB) was established through the Energy
Regulations Act No. 16 of 1995. The ERB is the sole licensing authoity for operatas in the

energy sector andis responsible for close monitoiing and supervisionof suchoperators It

seeks to promote competition and ease of ertry into the enemy sector as well as
sdeguarding consumerintereq.

Relevance The generation of electric energy through thermal generation at the facility will be
regulated by Energy Regulation Board (ERB).

Compliance thereof Mulungwa Power Generatiobimited will ensue that a license for the
generation of poweis obtained.

2.15 The Solid Waste Regulation and Management Act, No. 20 of 2018

An Act to provide for the sustainable regulation and management of solid waste; general and
self-service solid waste services; the incorporation of solid waste management companies and
define their statutory functions; the licensing and functions of solid waste service providers,
operators and seffervice solid waste providers and provide for their functions; the regulation,
operation, maintenance and construction of landfills and other disposal facilities; the setting and
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approval of tariffs for management of solid waste and provision of solid waste services; and
matters connected with, or incidental to, the foregoing.

Relevance:Construction activities of th&lulungwa Power Generationimited will generate

solid waste that if not properly handled can disturb public health at the site and surrounding
areas.

Compliance there ofMulungwa Power Generatiokimited will store, manage, transport and
dispose solid waste in accordance with the guidelines of this act.

2.16 The Electricity Act No.11 of 2019

An Act to regulate the generation, transmission, distribution and supply of electricity so as to
enhance the security and reliability of the supply of electricity; provide for the sale and purchase
of electricity within and outside the Republic; facilitate the achievement of the efficient,
effective,

sustainable development and operation of electricity infrastructure; provide the roles and
responsibilities of various participants in the electricity sector; facilitate adequate levels of
investment in the electricity sector; provide for a myédar tariff framework; promote
transparency in the identification and allocation of risks, costs and revenues within and between
participants in the electricity sector; ensure the protection and safety of consumers of electricity
and the public; repeal and replace the Electricity Act, 1995; and provide for matters connected
with, or incidental to, the foregoing.

Relevance: The regulation is relevant to the project as the developer intends to generate
electricity using thermal power for the supply to the national grid to facilitate the achievement of
the efficient, effective, sustainable development.

Compliance thereofMulungwa Power Generatidamited will adhere to the provisions of the
electricity act in the production of the required power and subsequent supply thereof.

2.17 The Road Traffic Act No. 11 of 2012

An Act to make provision for the care, maintenance and construction of roads in Zambia, for the
control of motor traffic, for the licensing of drivers and motor vehicles, for the compulsory third
party insurance of motor vehicles, for the licensing and control of public service vehicles and
public services, and for other miscellaneous provisions relating to roads and motor traffic.
Relevance: Deliveries of materials especially for the construction phase will result in a
considerable amount of additional traffic on local roads and present on site. Further, The Act is
relevant to the project as the expected impacts of the project undertaking include increased
traffic levels during delivery of materials during construction.

Compliance thereof: Signs and directions to control traffic movement to ensure a safe
environment both in proximity to and within the site will be put in place. The developer will
make sure that there are designated routes to and from and within the site, built to national and
international specifications and standards. The ESIA shall include an assessment of traffic
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impacts, and also, shall inform the development of Construction and Operational Traffic
Management Plans.

2.18 The Occupational Health and Safety Act No. 36 of 2010

Provides for the establishment of health and safety committees at workplaces and for the health,
safety and welfare of persons at work; provide for the duties of manufacturers, importers and
suppliers of articles, devices, items and substances for use at work; provide for the protection of
persons, other than persons at work, against risks to health or safety arising from, or in
connection with, the activities of persons at work; and provide for matters connected with, or
incidental to, the foregoing.

Relevance: The project will employ people during its development phases (construction,
operation and decommissioning phases). Other persons other than persons at work might be
exposed to environment at the project site. The health, safety and welfare of all persons at work
places at the project site should be taken into account. The environment and workers shall be
managed based on the Occupational and Health Act.

Compliance thereof The project shall comply with the provisions of the Act in order to
safeguard the health of workeTde project developer shall comply with the Act by ensuring, so

far as is reasonably practicable, the health, safety and welfare of all the employees. It shall place
and maintain employees in an occupational env
as required under the Act. The developer shall further provide, among other provisions, systems
of work that are safe and without any risks to human health as required under the Act.

2.19 The Public Roads Act No. 12 of 2002

The Act to establish the existence of the Road Development Agency (RDA) and to define its
functions; to provide for the care, maintenance and construction of public roads in Zambia. To
regulate maximum weights permissible for transmission on roads and to provide for matters
connected with and incidental to the foregoing.

Relevance The proposed project will require the diversion of the existing road that traverse the
middle of the site to the periphery in order to implement the project.

Compliance thereofMulungwa Power Generation Limited will abide by provisions of the Act

in the development and maintenance of the road.

2.20 The Urban and Regional Planning Act No. 3 of 2015

An Act to provide for development, planning and administration principles, standards and
requirements for urban and regional planning processes and systems; provide for a framework
for administering and managing urban and regional planning for the Republic; provide for a
planning framework, guidelines, systems and processes for urban and regional planning for the
Republic; establish a democratic, accountable, transparent, participatory and inclusive process
for urban and regional planning that allows for involvement of communities, private sector,
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interest groups and other stakeholders in the planning, implementation and operation of human
settlement development; ensure functional efficiency and ®mtinomic integration by
providing for integration of activities, uses and facilities; establish procedures for integrated
urban and regional planning in a devolved system of governance so as to ensuseataulti
cooperation, coordination and involvement of different levels of ministries, provincial
administration, local authorities, traditional leaders and other stakeholders in urban and regional
planning; ensure sustainable urban and rural development by promoting environmental, social
and economic sustainability in development initiatives and controls at all levels of urban and
regional planning; ensure uniformity of law and policy with respect to urban and regional
planning; repeal the Town and Country Planning Act, 1962, and the Housing (Statutory and
Improvement Areas) Act, 1975; and provide for matters connected with, or incidental to, the
foregoing.

RelevanceThe Act is relevant to the project because the site is located in local authority (state)
land of Sinazongwe District in which planning and building permission must be sought.
Compliance there ofMulungwa Power Generation Limited will comply with the conditions set

by the local authority in the construction and operations of the infrastructure by obtaining
building permits.

2.21 National Council for Construction Act No.10 of 2020

The National Council for Construction Act No.10 of 2020 was established to provide for the
promotion and development of the construction industry in Zambia; provide for the registration
of contractors; provide for the affiliation to the Council of professional bodies or organizations
whose members are engaged in activities related to the construction industry; provide for the
regulation of the construction industry; provide for the establishment of the construction schooal,
provide for the training of persons engaged in construction or in activities related to construction;
and to provide for matters connected with or incidental to thegoirgg.

Further to its regulatory functions and provisions, the NCC is mandated by the National Council
for Construction Act No.13 of 2003 under Section 5(t) to standardize codes of practice, quality
control, contract documentation, and procurement processes as well as legal and contractual
processes.

Relevance: Mulungwa Power Generation Limited will undertake the construction of the
infrastructure and will require to adhere to the construction standards as stipulated in the NCC
Act.

Compliance there ofMulungwa Power Generation Limited will comply with the provisions of

this act through its construction activities of the project.

2.22 International Conventions andagreements
Zambia is a signatory to a number of international conventions. Conventions of significance to
the proposed project are briefly described below.
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a) Ramser Convention:- The general objective of the Ramser Convention is to curtail
the loss of wetlands and to promote wise use of all wetlands. The convention addresses
one of the most important issues in Southern Africa, namely the conservation of water
supplies and use of the natural and the human environments in an intergenerational
equitable manner.
b) African Convention on the Conservation of Nature and Natural Resources
(Algiers,1968), (Maputo, 2003):- The objective of the convention is to encourage
individual and joint actions for the conservation, utilization and development of soil,
water, flora and fauna for the present and future welfare of mankind. This must be done
from an economic, nutritional, scientific, educational, cultural and aesthetic point of
view.

c) Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES): - The objective of this agreement is to ensure that international trade
of wild flora and fauna does not endanger their existence. The convention is customized
through the Zambia Wild Life Act No. 12 of 1998 and the implementing body is Zambia
Wildlife Authority.
d) Kyoto Protocol to the United Nations Framework Convention on Climate
Change: - The aim is to further reduce greenhouse gases by enhancing the national
programs of developed countries aimed at this goal and by establishing percentage
reduction targets for the developed countries.
e) Convention on Biological Diversity (CBD):- The major aim of the CBD is to effect
international cooperation in the conservation of biological diversity and to promote
sustainable use of living natural resources worldwide. It also aims at bringing about
sharing of the benefits arising from utilization of natural resources. A number of plans in
this convention fall under the Department of Agriculture, Forestry, Fisheries and ZAWA.
f) Basel Convention on the Control of TransBoundary Movements of Hazardous
Wastes and their Disposal- The objective is to control import and export of hazardous
wastes. It also aims at ensuring that any ttamshdary movement and disposal of
hazardous waste, when allowed, is strictly controlled and takes place in an
environmentally sound and responsible manner.
g) Convention on Migratory Species and the AfricaniEurasian Water Bird
Agreement: - Like other migratory species, water birds cross several international
borders during their migration, facing a wide range of threats. Without international
cooperation, conservation efforts of one country can be meaningless if these birds are not
protected in another country.
h) The United Nations Framework Convention on Climate Change (UNFCCC): It
was signed by Zambia in 1992. The main objective is to achieve stabilization of
greenhouse gas concentrations in the atmosphere. Zambia recognizes that the largest
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source of one of the main greenhouse gases, carbon dioxide, is from burning wood fuel
and the use of coal and oll.

2.23 International Standards

This ESIS makes due reference to internationally recognized standards in order to establish a
transparent regulatory framework for the Project which is in line with both national requirements
for Zambia and the international lenders requirements. Therefore, whilst complying with national
legislations, Mulungwa Power Generation Limited will also comply with additional international
lender requirements (EPs, IFC Performance Standards and EHS Guidelines) in the
implementation of the proposed Project. The social and environmental impact assessments that
have been carried out for the Project also involved public consultation with interested and
affected parties, formulation of environmental and social management plans and mechanisms for
redress of grievances associated with the Project. The IFC Performance Standards and EHS
Guidelines relevant to the Project are briefly outlined in the subsections below:

2.23.1 International Finance Corporation Performance Standards

The | FCOs Sustainability Framewor k and Per fc
responsibilities for managing their projects and the requirements for receiving and retaining IFC
support. A summary of the performance standards and requirements relevant to this Project is
provided below.

The IFC PS on Environmental and Social Sustainability, which were published in January 2012,

are recognized as being the most comprehensive standards available to international finance
institutions working within the private sector. The principles provide a framework for an
accepted international approach to the management of social and environmental issues.

The eight IFC PS are:

A IFC Performance Standard 1: Assessment and Management of Environmental and Social
Risks and Impacts: Establishes requirements for social and environmental performance
management throughout the life of a project through initial baseline studies and
identification of risks and impacts, establishment of management programmes that
describe mitigation and performance improvement measures and actions to address
identified risks and impacts, stakeholder engagement and application of management
system to monitor and improve performance.

A IFC Performance Standard 2: Labour and Working Conditions: Highlights the need for
wor ker so rights regarding i ncome gener at
management, commitment to staff, retention and staff benefits. It identifies and outlines
the need to provide workers with a safe and healthy working environment. This
Performance Standard is guided by international conventions.

A IFC Performance Standard 3: Resource Efficiency and Pollution Prevention: Defines an
approach to pollution prevention and abatement in line with current internationally
disseminated technologies and good practice. It deals with ambient and cumulative
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considerations, resource conservation and energy efficiency, hazardous materials and
waste management, pesticide use and management, and emergency preparedness and
response provisions.

A IFC Performance Standard 4: Community Health, Safety and Security: Specifies
requirements for mitigating any potential for community exposure to risks and impacts
arising from equipment accidents, structural failures and releases of hazardous materials.
In addition, communities may be affected by impacts on their natural resources, exposure
to diseases, and the use of security personnel.

A IFC Performance Standard 5: Land Acquisition and Involuntary Resettlement: Outlines a
policy to avoid or minimize involuntary physical resettlement as a consequence of the
project. Where it is unavoidable, it requires suitable measures to mitigate adverse impacts
on affected stakeholders, including appropriate compensation for any economic
displacement such as loss of subsistence or commercial livelihood.

A IFC Performance Standard 6: Biodiversity Conservation and Sustainable Management of
Living Natural Resources: Sets out an approach to protect and conserve biodiversity,
including habitats, species and communities, ecosystem diversity, and genes and
genomes, all of which have potential social, economic, cultural and scientific importance.

A IFC Performance Standard 7: Indigenous Peoples: Recognizes that Indigenous Peoples
can be marginalized and vulnerable (such as, if their lands and resources are encroached
upon by or significantly degraded by a Project). Their languages, cultures, religions,
spiritual beliefs, and institutions may also be under threat.

2.23.2 World Bank Environmental, Health and Safety Guidelines

The World Bank EHS Guidelines (30 April, 2007) are technical reference documents with
general and industrgpecific examples of Good International Industry Practice (GIIP), as
defined in IFC's PS3 on Resource Efficiency and Pollution Prevention. The World Bank EHS
industryspecific guidelines that would be relevant and applicable to the proposed Project
include the EHS Guideline for Electric Power Transmission and Distribution (2007). The EHS
Guidelines contain the performance levels and measures that are normally acceptable to IFC and
are generally considered to be achievable in new facilities at reasonable costs by existing
technology. For IF@inanced projects, application of the EHS Guidelines to existing facilities
may involve the establishment of sgpecific targets with an appropriate timetable for achieving
them. The environmental assessment process may recommend alternative (higher or lower)
levels or measures, which, if acceptable to IFC, become projesitespecific requirements.

2.23.3 Equator Principles (EPs)

The Equator Principles (EPs) are a financial industry benchmark for determining, assessing and
managing social and environmental risk in project financing. They are currently in their third
iteration (EPIII) since they were launched in June 2003. The EPIIl has ten principles and are
adopted voluntarily by international financial institutions to ensure that projects financed by
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these institutions are developed in a manner that is socially responsible and reflect sound
environmental management practices. They are intended to provide a minimum standard for due
diligence to support responsible risk decisinaking. The EPs are based on and implemented in
accordance with World Bank Groupds I nternat.
Standards on Social and Environmental Sustainability and the IFC Environmental Health and
Safety (EHS) Guidelines. The IFC standards and guidelines define both a robust approach to
managing risks and impacts, and determine good international industry practice for significant
project components. The application of EPIIl is global. They are applicable to all industry
sectors and to the four financial products listed below:

V Project Finance Advisory Services where the total Project capital costs are US$10 million
or more;

V Project Finance with total Project capital costs of US$10 million or more;

V ProjectRelated Corporate Loans (including Export Finance in the form of Buyer Credit)
where all four of the following criteria are met: (i) the majority of the loan is related to a
single Project over which the client has Effective Operational Control (either direct or
indirect); (ii) the total aggregate loan amount is at least US$100 million; (iii) the Equator
Principles Financi al I nstitution 6s (EPFI)
sell down) is at least US$50 million; and, (iv) the loan tenor is at least two years; and,

V Bridge Loans with a tenor of less than two years that are intended tefibaneed by
Project Finance or a ProjeRelated Corporate Loan that is anticipated to meet the
relevant criteria described above.

Whilst there are countries that are deemed to have suitable domestic legislative requirements,
termed Designated Countries, for which the EPs are not applicable; Zambia is not listed as a
Designated Country, and as such, an EPFI who forms part of the project development would
apply EP requirements to the project in Zambia. Therefore, EPs will also be considered in

implementing the overall Project.

2.24 INSTITUTIONAL FRAMEWORK

2.24.1 Water Resources Management Authority
The Water Resources Management Authority functions and powers include; management,

development, conservation, protection and preservation of the water resource and its ecosystems;
provide for the equitable, reasonable and sustainable utilisation of the water resource; ensuring
the right to draw or take water for domestic and-nommercial purposes, and that the poor and
vulnerable members of the society have an adequate and sustainable source of water free from
any charges; creation of an enabling environment for adaptation to climate change; provision for
the constitution, functions and composition of catchment councilsgaighment councils and

water users associations; provide for international and regional cooperation in, and equitable and
sustainable utilisation of, shared water resources;

Pg.27



[—
GREENLINE 1T

Emiosnenl o Linied
Y
\ (a4

.
PRy | RANDPRRK CONSULTANCY
AND ENERGY
G L

TRADING LIMITED

RelevanceThethermal power plant project will require the use of water for the steam turbines
that will be used in the thermal power generation processpildject will be utilizing water
resources from the streaandnearbyKariba.

Compliance thereof:Mulungwa Power Generation Limiteaslill comply with the authorityby
applyingfor a water abstractiopermitfrom theWater Resources Management Authority

2.24.2 Zambia Environmental Management Authority

The Zambia Environmental Management Agency (ZEMAdreviously known as the
Environmental Council of Zambia (ECZ) was established under the Environmental Management
Act of 2011. The role of the Agency is, amongst other things, to: advise on policy formulation
and make recommendations for the sustainable management of the environment; ensure the
integration of environmental concerns in overall national planning through coordination with
appropriate authorities; review environmental impact assessment (EIA) reports; monitor trends
of natural resources, their use and impact on the environment and make necessary
recommendations to the appropriate authority; and publicise information on any aspects of the
environment and facilitate public access to information on the environZEMA also oversees

the activities of all industrial, mining and agricultural. ZEMA requires the development of
Environmental Impact Assessments for all new and existing projects.

Relevance: The thermal power generation activities have the potential to impact on the
environment and therefoneature pose a lot of environmental concerns that are regulated by
ZEMA, including air, soil and ground and surface water pollution as well as effluent and solid
waste.

Compliance thereof:Mulungwa Power Generation Limitedill comply with the Agency by
ensuring no development takes place on site before ZEMA approves the project. Further the
companywill seek ZEMA guidanceapply for the relevant licensesid engage ZEMA certified
hazardous waste collectors.

2.24.3 Ministry of Mines and Minerals Development

The Zambian Ministry of Mines and Minerals Development (MMMD) is responsible for the
management of artisanal, exploration and mining activities through the Cadastre Office. The
ministry also hashe mines safety department whiwhv e r ssafetyrindmsning sector.

Relevance:The mining operations/hich are the sources of the coal to be used in the thermal
power plantoy nature pose a lot of occupational health and safety hazardous which the ministry
regulates.

Compliance thereofMulungwa Power Generation Limitealill comply with the ministry and
ensure adheres to all the requirements from the ministry.
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2.24.4Ministry of Energy

The Ministry of Energy is responsible for the development and management of energy resources
in a sustainable manner for the benefit of the people. The mandate and portfolio functions of
MoE as outlined in the Government Gazette Notice N0.836 of 2016 are as follows:

Development of Renewable Energy Sources;

Electricity;

Energy Policy;

Nuclear Energy Policy;

Oil Pipeline and Refineries;

Petroleumand

Petroleum Storage and Pricing

<LK <LKKLKLK KL

The Energy Regulation Board (ERB)

The adoption of thdiberalisation policy in the 1990s in Zambia brought major changes in the
institutional and legal framework, the energy sector, which was previously characterised by
monopolies operating under extensive government control. This did not allow competition as it
stifled growth, denying the sector capital that is vital for its growth.

The first initiative at liberalising the Energy sector was the creation of a ministry responsible for
energy. This was followed by the formulation of the National Energy policy to guide
developments in the energy sector.

It was during the National Energy Policy development initiative that extensive consultations with

stakeholders indicated the need for an autonomous Energy Regulatory Authority for fruitful

liberalization and private sector participation in the energy sector. The Energy Regulation Board
(ERB) was consequently created under the Energy Regulation Act of 1995 Chapter 436 of the
Laws of Zambia following the issuance of Statutory Instrument number 6 of 1997, the Energy

Regulation Act (Commencement Order) of 27th January 1997.

The role of the ERB is that of balancing the needs of undertakings with the needs of energy
consumers. The Board has the responsibility to ensure that utilities earn a reasonable rate of
return on their investments that is necessary to provide a quality service at affordable prices to
the consumer. In order to carry out this role, the ERB, among other functions, ensures that all
energy utilities in the sector are licensed, monitors levels and structures of competition,
investigates and remedies consumer complaints (Source: ERB).
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3.0PROJECT DESCRIPTION
3.1 Project Overview
There is serious need for di versification of
while at the same timeontrolling pollution and minimizing health impacts due to spontaneous
combustion. Th proposedpr oj ect wi | | be beneficial to the

reliability and ultimately developmenf the sector in Sinazongvet large. The power generated

by this plant will be utilized to meet local energy demand and the surplus energy will be
evacuated to the ZESCO system through a proposed 330kV switchyard which will be connected
by a 330kV transmission line to the nearby existing substation, either Maamba or Muzuma
substations.

The EIA study wichi will extend to thgrid connection of the projedonsiders two connection
options for the Mulungw&ower Plant to identify the technically preferred solution, taking grid
security, grid connection cost, constructability, and grid losses into consideration.

Mulungwa Power Generation Limited envisages to construct and operate the proposed 300MW
thermal power generation plant within mining license No. 283@BLML for a period
minimum 30years. The proposed power generation plant will be implemented on 100ha of land
within 28318HQ-LML. The project will consist of two steam turbines that will each generate
150MW of power using coal as the main energy source from African Power Coal Mine. The
proposed power generating plant will use approximately 0.12tones of coal per day and about
1ton per week depending on the quality and efficiency of coal.

The thermal power plant will be a largeale facility that will convert heat energy into electricity

by using coal from the mining area as the main energy source. In terms of infrastructure
development at the proposed facility, the following unit components will be key in the operation
of the thermal power plant; Coal Handling Plant, Pulverizing Plant, Draft or Draught fan, Boiler,
Ash Handling Plant, Turbine and Generator, Condenser, Cooling Tower and Ponds, Feed Water
Heater, Economizer Super heater and Reheater, Air pre heater, Alternator with Exciter,
Protection and control equipment and Instrumentation equipment.

The proposed 300MW plant will be a conventional stgmoducing thermal power plant to
generate electricity through a series of energy conversion stages: fuel(coal) will be burned in two
(02) boilers to convert water to higitessure steam, which will then be used to drive a turbine to
generate electricity. Combinaycle units burn fuel in a combustion chamber, and the exhaust
gases will be used to drive a turbine. Waste heat boilers recover energy from the turbine exhaust
gases for the production of steam, which will then be used to drive another turbine. Generally,
the total efficiency of a combined/cle system in terms of the amount of electricity generated

per unit of fuel (coal) will be greater than for other types of thermal power systems.
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The proposed 300MW power plant is a conventional (coal) thermal power plant in which
chemical energy (in coal) will be converted into heat energy, which will in turn be converted into
electrical energy. The energy will be extracted through coal ignitiba.working principle of

thermal power plant will involve using heat to produce kpgbssure steam, which drives
turbines connected to generators. The steam will then be condensed back into water and reused
in a cyclic system.

3.2 Main Project Activities

Theproposed project is 2x 150MWhdthe nature of the proposed project idlaa-supercritical
Bituminous or Subituminous coal based thermal power Plant. EEB@MW Plant will consist

of one ultrasupercritical balanced draft pulverized coal fired Boiler with built in Dry Low NOx
burners suitable for outdoor installation with a stack of 275 meter high and a tandguound,

multi cylinder design condensing type steam turbine directly coupled with hydrogen cooled
generator suitable for indoor installation.

The proposed 300MW grid connected thermal power plant will be implemented using the
standard implementation schedule to include the following phases;

3.2.1Preparation phase

Mulungwa Power Generation Limited will undertake the obtaining of all necessary and relevant
approvals from various regulatory authorities such as ZEMA, the Ministry of Energy (ERB),
NCC and other local authorities in Sinazongwe (this phase is currently underway).

3.2.2 Construction phase

The project construction phase will be undertaken upon the approval of the ESIA and fulfilment
of otherrequirements relating to the undertaking. It is envisaged that the project construction
phase will be completed in 24months from the date of commencement. It is expected that
approximately 200 people or more will be on site for at the peak of construction activiges
workforce will be reduced to 5Q00 people during operations. The phase will entail the
following activities;

V Site clearance and levelling of the proposed project site area to create a geotechnically
suitable development platform for the construction of base areas, compact slabs and
other masonry works, footings and other supporting structures.

V Transportation of the plant components to site.

V Construction of an equipment and materials storage area and room to be used during
construction and operation.

The proposed thermal power plant components to be constructed will include;
V Coal and ash handling arrangement: This part is existing at the current APCL mine site.
Additionally, the coal ash area will be constructed as part giagher plant.
V Coal pulverization plant
V Water treatment plant using water to be transported from the nearest water source (lake
Kariba)
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V Steam generating plaand turbine

V Alternator

V Feed wateandCooling arrangement

V Exciter

3.2.2.1Process of SitdDevelopment

The proposed site and area for the 300MW thermal power plant will require substantial amount
of back filling to achieve the final grade level which will be minimum 1.5 m higher than the
highest flood level (Highest flood level 4.86m MSL) at the proposed location. The topographical
survey report and soil investigation report for this project indicate adequate soil back filling in
the area to stabilize the soils on the site. Fine adjustment in the suggested plant grade levels may
be done during that stage.

3.2.2.2Project Layout

The proposedmpject layout plaras per thdeasibility studyreport will include allof the major
components like boiler, turbine hall, HCSD places, ETP, FGD, residential buildihgsverall
planning of the planand general plan of the plaatcording to the topographic and geological
conditions, combined with the requirements of flood control and drainage, coal mining sequence
and the distribution of fault zones, the power plant is initially arraageddicated below;

Located in the open area southwest of the coal mine, the power plant wall is about 350m away
from the coal mining boundaryhe plant adopts the "thre®lumn” layout mode, from south to

north is successively

The longitudinal axis of the main workshop is in the @eesst direction, located in the middle of

the site, and is arranged from south to north

Warehousair supply fan bracketlectrostatic precipitatanduced draft fan brackethimney.
Column A of the main workshop faces south and expands to the Tyestcooling tower is
arranged outside column A of the steam engine room; denitrification and ash removal facilities
are arranged after the chimney; and 330kV outdoor power distribution device is arranged in
south side of the main plant.

The coal yard of this project is arranged in the north side of the plant, and the coal conveying
trestle is connected from the coal mine on the northeast side to the plant, and then diverted
through the storage and transportation of the coal yard south, after the coal crusher room to the
coal bunker transfer station.

Auxiliary and auxiliary production facilities are arranged at the fixed end side of the main
workshop, with maintenance room, material storage, public water pump room and water storage
Pool, boiler supply water and industrial wastewater treatment facilities, coal transport complex
building, air compressor room, sewage treatment station and other facilities.

The factory has a main entrance and an entrance and exit to transport ash and stamjn The
entrance and exit are arranged on the south side of the plant; ash and slag cloth located on the
west side of the plant areBhe layout of the site presented in fig@rbelow;
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Figure 3: 2*150MW Thermal Power Plant Layout design
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3.2.2.3 Thermal Power plant components to be constructed

The Mulungwa Thermal Power Plaptoject is a green field project which will require a total of
100Haof land for construction/installation of Boiler structure, Turbine, Generator, Control room
buil ding, Transformer yard, switch yard, coal
dyke, conveyor belt, greenbelts, roads, security post, FGD and ESP system, ETP and WTP,
water intake and out fall, compressor house, fire station, laboratories, workshops, security office,
Admin building, canteeandboundary wall The construction procedure will include;

Civil construction and technological installation work

Post erectiomheck & pre commissioning test

Monitoring of mitigation measures for Environmental impact of the plant

Commissioning test

Reliability test run

Commercial operation of the plant

Overall project management

Post construction

Commercial operation of the plant

Monitoring of EMP

Proper O & M of the plant for efficient running

3.2.30peration Phase

The operation phase of the project is expected to extend for at least 30years. During this phase it
is estimated that about 50100 people will be employed. The operational phase of project
development will comprise various activitiésiel is blown into the combustible chamber of the
boiler where it is burnt at high temperatuvbere Heat energy converts water into steam. High
energy steam is passed through the turbine and the steam creates force on the turbine causing the
shaft to rotate at high speed. A generator is coupled at one end of the turbine shaft which
generates powerSupervision of the electricity production; functioning of coal heaters,
conveyors, steam generators, turbines and substation operations. The typical process of the
thermal power activities is summarized below;

3.3 Process Description and Technology

The typical process of power generation through the use of coal at the plant will be undertaken
through operation process of unit components of the plant as described below;

3.3.1 Fuel type and source

The annualestimatedcoal consumption of the project in this perisdbetweenl.26to 1.84

million tons, and it is plannethat the main source of the coal will be African Power Coal
Limited Mulungwa mine site in Sinazongwe District (actual location of the thermal power. plant)
The mining area has been registered under AfriR@amer Coal Limited since September 2017,

with a mining area of about 44.96km

In terms of Coal quality to ensure the required Calorific value and Ash content, APCL coal has
been classified to meet the thermal power generation requireribetsoal quality of the coal

<LK KK LK LK LK KLK LK KLK KL
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mine is in the industrial classification of deteriorated bituminous coal, mainly for coking coal but
also suitable for power, thermal power generation, industrial boiler and civil coal. It is estimated
that the total coal resources in the mining area are 216.59 million tons, of which the inferred
intrinsic economic resources are6@29 million tons, and the predicted intrinsic economic
resources are.473 million tons, and the distribution range of layers, thickness and main coal
seams is preliminarily identified. The area of the inferred intrinsic economic resources is 4.364
Km?2,
The estimated resource amount 6929 million tons, and the estimated area of accumulated
economic resources is 7.593 Krthe estimated resource amount is 147.3 million té¢imem the
above data, the mining area can meet the coal demand of the power plant in terms of geological
reserves.
Coal conveyancePulverized coal will be transported via a conveyor belt from the existing coal
bank within the license area to the high temperature coal fired boilers for the generation of
steam.
3.3.2 Water Source
All the water source of the project shall corftem the Kariba Reservoir, and the annual
guarantee rate of dry water is not less than 97%, which can meet the water consumption of the
power plantThe requirement of the linear distance between the water intake points and the plant
is about 12km, whiclill be transported by pipelinefom the main pump station on the Kariba
Each machine is equipped with two electric speed regulating feed pumps of 100% capacity, and
the two pumps are standby for each other. In normal operation, the boiler feedupatgr
The section completely depends on the speed regulating pump, no main water supply pipe
regulating valve, considering the electric speed regulating water pump regulation has a certain
range (30%~100%), supplemented by DN100 (30% load) electric control valve, used for boiler
start and stop and low load conditions. This system is basically universal in the main water
supply system of 150MW unit, and practice has proved reliable operation, excellent adjustment
performance and energy efficiency.
3.33 Power Generation
The propose®00MW power plant will have a pulverized coal fired uisaper critical boiler
with auxiliaries and ancillaries like feed water pump, FD Faoal crasheand séam turbines
coupled with hydrogen cool generators suitable for indoor installation. There will be 400 KV
GIS substation for power evacuation.
In addition to coal, light diesel fuel oil will be used to stgstas well as flame stabilization and
during lowload operation. The maplantwill consist of three interconnected structures:

(i) Boiler structures,

(i) turbine building, and

(i) an integrated control and electrical building
The ratingof thepower plant is as detailed below;
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V Rated power: 150MW

V Ratedvoltage: 15.75kV

V Power factor: 0.85

V Rated frequency: 50Hz

V Efficiency (guaranteed value): 98.4%

V Cooling mode: doublevater internal cooling

V Excitation mode: seltombined excitation and static excitation
Generating Electricity:Mechanical Energy to Electrical Energy: As the turbine blades rotate,
they transfer their mechanical energy to a generator. The generator converts this mechanical
energy into electrical energy using electromagnetic induction principles.
Turbine and itsAuxiliaries: The steam turbingenerator converts the heat energy of steam into
electrical energy. The steam after releasing most of its energy is discharged to the condenser to
condense. The steam turbine is a tandempound, condensing, multi cylinder design, directly
coupled with the generator suitable for indoor installation. It has its integral systems and
auxiliaries like HP/MP/LP parts, Hydrogen cooled Generator, lube oil system, efhitiol
system, condensers, condenser air evacuation system, HP&LP Bypass system, condensate
polishing system, condensate pumps along with their drives, automatic turbiop aystem,
instruments, turbine protection and interlock system, automatic turbine testing system and
turbine hall EOT crane3.he highpressure steam will be directed towards a steam turbine. This
turbine consists of mul tiple blades attached
turbine blades to spin rapidly to generate the heat.
Heat Generation:The process will be attained through the us2X80Mt boilers to generate the
required heat that will generate the required steam at the plant using coal as the main energy
source. The produced heat will be transferred to a boiler, where feed water will be converted into
steam through a process known as steam generation. The steam produced in the boiler will be
under high pressure and temperature.
Fuel Oil Burning System/Firing systemHeavy Fuel Oil (HFO) would be used for stag and
low load operation and Light Diesel Oil (LDO) will be usedlight up and warm up of unit.
Boiler will be designed in such a way that oil firing for flame stabilization will not be required
beyond low load. For coal firing the entire operation of purging, insertion, air and fuel
sequencing, removal and blow off shall be automatic.
Soot Blowing SystemSoot blowers are designed to clean soot and slag from the heat transfer
surfaces of the boiler and air gneater. A fully automatic, sequentially controlled,
microprocessebased steam soot blowing system, complete with provision for individual or pair
operation with facility to bypass any soot blower shall be provided. Steam will be supplied at a
constant pressure from the cold reheat system. The system shall have short retractable rotary wall
blowers for the furnace and long retractable rotary blowers for the super hedieatee and
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economizer. The number and location of the soot blowers shall be determined by the boiler
supplier.

Electrostatic Precipitator (ESP)An electrostatic precipitator consists of a box with metal plates

and hanging electrodes parallel to flow. The electronic components set the power to high voltage
and apply between the plates and the electrodes, such that the electrodes charge the particles,
then the particles are attracted to the oppostterged platesA highly efficient electrostatic
precipitator (ESP) having efficiency to limit outlet particulate emission will be installed. The
ESP will collect fly ash and other air borne particulate matters from flue gas. The electrostatic
precipitator (ESP) will have a dust collection efficiency of not less than 99.9% while firing coal.
The ESP will be provided with gas tight dampers at inlets and outlets so as to allow safe
maintenance during operation. The ESP will be provided with programmable wrapper control
system and management system to ensure safe and optimum operation of ESP. Periodically, the
plates are wrapped with automatic hammer assemblies, which causes the ash to fall into hoppers
below the plates.

Flue GasDesulfurization SystemLime operated Flue Gas Desulfurization (FGD) system will

be installed in the flue gas path before Chimney. This system should have the facility to operate
as and when required based on Sulfur content in the coal to meet the ground lgvel SO
concentration within the standardtbé Zambia Environmental Management Agency (ZEMA).

Steam Generator and AuxiliariesThe steam generators shall be a once through, water tube,
direct pulverized coal fired, top supported, balanced draft furnace, single reheat, dry bottom type,
suitable for generation of steam at ustgoercritical pressure and temperature with built in dry

low NOx burner for NOx reduction. Boiler will be designed in such a way that oil firing for
flame stabilization will not be required beyond low load. For coal firing the entire operation of
purging, insertion, air and fuel sequencing, removal and blow off shall be automatic. The furnace
should be suitable for outdoor installation.

Cooling and Recyclingin the condenser, the hot steam is cooled down, turning it into water
again. This condensed water is then sent back to thephégisure vessel to begin the cycle
anew.

Ash handling: Ash is the solid wastes resulting from the combustion of coal in the boiler. It will

be managed through collecting, conveying and interim storing. Ash is of two types (i) Bottom
ash and (ii) Fly ash. The heavier one known as Bottom ash is collected from boiler furnace and
the lighter one called Fly ash is collected at ESP ash hoppers and Economizer hoppers. The total
handling process will employ pneumatic or mechanical conveyors. A cyclonic separator will
separate the bottom ash of each unit in dry form which ash will be collected by ash collection
hopper and will be transported by the pneumatic/mechanical ash conveying system to the ash
silo. The Fly ash will be separated by electrostatic precipitator (ESP) and transported through the
same pneumatic/mechanical conveying system. This dry ash will be collected and transported in
dry form to storage silo for utilization in land development, brick manufacturing, clinker
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industries, cement industries, compaction purposes, etc. In case-ofiliaation, this dry ash
will be converted to high concentration slurry and will be disposketb@sh disposal pond.

DIAGRAM OF A TYPICAL COAL-FIRED
THERMAL POWER STATION

-

a =

. j— h Daa—

-

1. Cooling tower 10. Steam Control valve 19. Superheater
| 2. Cooling water pump 11, High pressure steam turbine  20. Forced draught (draft) fan

3. transmission line (3-phase) 12. Deaerator

4. Step-up transformer (3-phase) 13. Feed water heater
5. Electrical generator (3-phase)14. Coal conveyor

6. Low pressure steam turbine 15, Coal hopper

7. Condensate pump 16. Coal pulveriser

8. Surface condenser 17. Boiler steam drum

:t::::;m‘:diam pressure steam . s. Bottom ash hopper 27. Flue gas stack

Figure 4: Process flow diagram of the coal based thermal power plant

21. Reheater

22. Combustion air intake

23. Economiser

24. Air preheater

25. Precipitator

26. Induced draught (draft) fan

Central control and Monitoring:A central control room for controlling and monitoring of plant
process using SCADA system at operating floor will ibstalled. The boiler, turbine and
generator along with their associated auxiliaries would be controlled and monitored from the
common control room. All effluents and pollutants (SOx, NOx, ©0;, CO) generated from

the plant will be monitored using dime electronic monitors and will be controlled by the built
in DCS controllers.

3.3.4 Power Evacuation OptionsMulungwa 300MW CFTP

The Mulungwa coal firedhermal power plant has two connectiagrid connectionoptions

These options consider 38V transmission line, double bison conductors (2xACSR381, Bison)

on steel structures to either Maamba Substation or Muzuma substation. The limitations of these
options depending on the design of equipment and system condisistoslied
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Connection option 1Connection to Maamba Collieries Substation

This connection option proposes the connection of Mulungwa CFTP to the national grid through
Maamba Collieries limited 330kV generation substation, located approximately 33km from the
project area. For this purpose, a 330kV transmission line will be constructed to facilitate the
evacuation of power to the ZESCO grid. The point of connection (POC) will thus be at the
330kV busbar at Maamba Collieries limited 330kV generation substation. A Single Line

Diagram (SLD) of the connection option and the substation general layout at Maalinta

used
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Figure 5: Grid connection option 1 to Maamba Collieries substation in Maamba

Connection option 2: Connection to Muzuma Substation Choma

Another option for power evacuation to the ZESCO grid is connecting to the Muzuma
330/88/33Kv Substation located in Choma district. This will require construction of a 330kV
overhead transmission line of approximately 60km double bison conductor on steel structures.
The POC will be 330kV busbar at Muzuma substation.
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Figure 6: Grid connection option 2 to Muzuma substation in Choma

3.3.5Decommissioning and closuré®hase

The project design life is expected to extend for at least 30years, after which it will be
decommissioned. The main activity during the decommissioning phase is the removal from site
of all thermal power plant components, associated electrical components and cabling for disposal
or recycling and demolition of site buildings. The buildings may not be demolished if alternative
use for them is agreed upon with other stakeholders. The site will need to be restored te near pre
project conditions by rehabilitating the site.

3.3.6 Anticipated wastesfrom the project cycle andwastemanagementmeasures

Anticipated waste from the proposed thermal power generating plant:

Thermal power generating plants typically produce several types of waste, and waste
management measures are crucial to mitigate their environmental impact. Anticipated wastes
include:

1. Ash and Solid ResiduesCoal combustion produces ash and solid residues, including
bottom ash and fly ash. Waste management measures: Recycling and reusing ash in
construction materials like concrete within the mine and proper containment and disposal
in lined landfills to prevent leaching into soil and water.
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2. Emissions and GasesCombustion generates emissions like sulfur dioxide (SO2),
nitrogen oxides (NOx), carbon dioxide (CO2), and particulate matter. Waste management
measures: Installation of emission control technologies like scrubbers and selective
catalytic reduction systems to reduce pollutants. Carbon capture and storage (CCS)
technologies to capture CO2 emissions.

3. Wastewater: Thermal power plants produce wastewater from cooling systems and flue
gas desulfurization. Waste management measures: Treatment of wastewater before
discharge to remove pollutants. Recycling water where feasible and implementing zero
liquid discharge systems.

4. Hazardous Materials: Chemicals used in plant operation, such as lubricants, cleaning
solvents, and certain metals, can become hazardous waste. Waste management measures:
Safe storage, handling, and disposal of hazardous materials following regulatory
guidelines. Implementing recycling or proper disposal methods for hazardous waste.

5. Noise and Thermal Pollution: Operational noise and heat released by the plant can
impact the environment. Waste management measures: Sound barriers or landscaping to
mitigate noise and installation of heat recovery systems to minimize thermal pollution.

To address these wastes, waste management plans shall prioritize reduction, recycling, treatment,
and safe disposal in compliance with environmental regulations. Regular monitoring, audits, and
continuous improvement in waste management practices will be prioritized to minimize the
environmental footprint of thermal power plant.

The progct under review is Brownfield project ascoal mining activitiesare been undertaken in
theLicense N028318HQ-LML. Additionally, License 283181Q-LML is surrounded by other
exploration licenses that other companies are interested to explore.
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4.0PROJECT ALTERNATIVES

The proposed implementation of the project may be undertaken considering other viable options.
The study team and the proponent will investigate a number of project alternatives for all the
project components for the 300MW thermal power plant project. Good practise within ESIA
necessitates, as part of the early concept and feasibility development stages, a comprehensive
analysis of alternative options (with regards to project design and location), geared to the
prevention and minimisation of adverse environmental and ®@coomic impacts and the
enhancement of beneficial effects, within an overall context of economic and technical project
viability. The technical, economic and environmental analysis will consider different options and
inform the designés iteration such that t he
section of the ESIA study wil!/l include a Owit
environmental and social impacts.

4.1 Site alternatives

The 300MW thermal power plant project is commercial and will be located in area C out of the
three proposed sites within the APCL mine site. Alternative sites identified are indicated below;
Area A: ?212G¢cdt0&dn next to the Mine entry secur

existing football field and is opposite the <c
Area B: 2l407c,ab5t85dm opposite the proposed clinic

park). Areas A and B are approximately 98m ani
flows from west to east and is confluence by

site on the western side of the proposed proj

4.2 Thermal power plant fuel Alternatives

Biofuel, diesel, battery storage, fuel cell, and an auxiliary line from the nearby existing
substation to supply the power needed during the construction and commissioning phases can be
alternative thermal power plant fuel.

The diesel generator operation alternative adds to the environment's carbon and other greenhouse
gas emissions. Its use will be restricted to the facility during construction, commissioning and
possibly as standy during the operation phases when there is no supply from the auxiliary
feeder for station use, especially during construction.

The use of biofuel entails the use of organic raw materials for the production of fuel. Technology
is emerging in Zambia. The privatebyvned utility company based in the Copperbelt province

has seen investment in this technology.

4.3 Alternative Thermal Power Plant technology

The alternative technology to the conventional thermal power plant is the combined
CycleThermal PowerPlant These plants employ both a gas turbine and a steam turbine for
electricity generation. The gas turbine generates power in the initial phase, while the steam

Pg.42


https://www.thermodyneboilers.com/components-working-thermal-power-plant/

GREENLINE T

Environmeatal Solutions Limited L
O) Y

\ (24
M Y | RANDPARK CONSULTANCY
Gabias AND ENERGY
G LI

TRADING LIMITED

turbine is responsible for the subsequent electricity generation. The heat from the gas turbine is
used to heat water and create steam for the steam turbine.

4.3.1Grid System Location

Mulungwa power Generation Limited proposes to evacuate the power into the national grid
using two alternatives; connection to the Maamba Collieries existing substation from mulungwa
mine site and the connection to Muzuma substation in Choma District.

4.5 Power Alternatives
The principal source of electricity during the construction phase of the project will be- hydro
power energy from ZESCO main as it is available at the mine Site.

4.6 No project alternative

The purpose of the proposed project is to exploit the alternative energy sources to support the
traditional hydropower in Zambia. The implementation of the proposed project is anticipated to
contribute to the energy generation mix, help create jobs for the local people, contribute to the
payment of taxes to both the local and central government. No project option or none
implementation of the project will entail continuous reliance of the hydropower in Zambia and
none creation of jobs for the local people especially at the construction stage and a few at
operations stage.

4.6 Environmental Impact
The developer considered investing in renewable energy sources like solar, wind, hydro, or

geothermal, which have lower environmental impacts. The developer chose to invest in thermal
power plant that will use coal as material due to the already existing Mulungwa Coal Mine. The
other options were not considered to low wind speed, water leveldoaedsure energy
efficiency in order to protect the environment, the developer chose to invest in technologies that
improve the efficiency of the proposed thermal plants, reducing their environmental footprint.

4.7 Capital and Operating Costs

In order to ensure efficiency of the proposed plant, the developer intends to invest in upgrades
and retrofits to improve the efficiency of tpeoposed thermal plant in relation to the existing
plants in Maamba, which will be cesffective compared to building new plants. The developer
also considered smallscale plant (300MW) that might have lower initial capital costs.

4.8 Suitability under local conditions

The developer assessed and leveraged locally available resources such as wind, sunlight, or
water to determine the most suitable energy source. The local conditions are suitable for the
proposed project due to the presence of coal and distance to the Zesco national grid.

The local climate considerations were accounted for and their impact on the efficiency and
output of different energy sources. The thermal plant outweighed the other forms of energy
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production as wind and hydro. The developer also considered the infrastructure compatibility of
the proposed project. The developer chose thermal power plant due the already existing
infrastructure such as the Mulungwa Coal Mine.

4.9 Institutional, Training, and Monitoring Requirements:
Training and Skill Development: Invest in training programs to equip local communities with the

skills needed for operating and maintaining the plant. Monitoring Technology: Implement
advanced monitoring systems to tradavironmental impacts and plant performance.
Collaboration and Partnerships: Form partnerships with local institutions and organizations to
streamline institutional support and ensure compliance with regulations.

4.10 Additional Considerations:
The developer explored decentralized energy systems that involve multiplessatallpower

generation units, offering more resilience and flexibility.
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5.0 ENVIRONMENTAL BASELINE STUDY
This section presents the general predomichmtatic conditions of the project license aiga
Sinazongweistrict of southern Province

5.1 Location

The proposed site for the project is locatéthin the African Power Coal Limited miningite
which liesin Mulungwaarea of HRH ChieMweemban Sinazongweistrict. Sinazongwas a
town in the SouthernProvinceof Zambia laying on the north shore of Lake Kariba. The
proposedgrojectsiteis locatedabout30 Km from MaambaCBD. Thesitecanbeaccessedia an

unpaved dirty road from Maamba central business drédae priolporsmeal psaweer pl
wi || be |l ocated within the extents ofH@Qfri can
L ML, preferably in areas away from mining act
sensitive installations. Thermaht salwel o gad tairednno |

by the coordinates 17A32'25.89"S and 27A 3'29

Figure 3: Location of Sinazongwein relation to other districts in Southern Province

5.2 Climate
The Southern Province has a tropical climate with three distinct seasons: thevetacold and
hot season. foSinazongwé s c ol de st mo PACt oh average and the/ hoteest dryl 4 . 8
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season is experienced during the months of September and October, with October being the
hottest month of the year with an average of 23.@nd the annual average temperature of
20.0°C. The annual averages rainfall f8ihazongweis 840mm, most of which falls in the
months of December to February. The driest month is July.

Rains in Southern Province like the rest of the country are caused by the convergence of the
North-east and Southast Trades that form the Ir{€ropical Convergence Zone (ITCZ). The

rainy season of therovinceis relatively long and the mean annual rainfall is relatively high. The
average length of the rainy season is just over five months with the December, January and
February period experiencing greatest rainfall while NovemhdrMarch have les§Source;
https://en.climatedata.orgaccessed on 4January, 2@0).

Table 5: Southern Province Temperatures

SEASON MONTHS Min Temperature{°C} Max Temperature{°C}
Cool dry season May to July 8 21
Hot dry season August to October 21 32
Hot wet season November to April 16 24

(Source;https://en.climatedata.orgaccessed on f4January, 2@3).

Zambia is divided into three major ageoological regions (Regions | , Il and Ill), which are
primarily based on rainfall amount but also incorporate soils and other climatic characteristics.
The proposed project is lated in agreecological region.

Semtarid Region | includes areas of southern, eastern and western Zafabmia's valleys at
300-800m altitude mostly lie in Region 1. Mean annual rainfall in Region | ranges from 600 to
800mm. The growing season is relatively short180 days) and risky for crop production, as
poorly distributed rains result in crops enduring frequent dry spells. Region | contains a variety
of soil types, ranging from slightly acidic loamy and clayey soils with loam topsoil, to acidic
sandy soils. Characteristics of these soils which have significant constraints for crop production,
include: erosion, limited soil depth in hilly and escarpment areas, poor physical properties that
make it difficult to till especially on cracking clay soils, crusting, and low water holding
capacities in sandy soils.

Table 6: Geological and Agraecological location ofSinazongwearea
PROVINCE AGRO-ECOLOGICAL ZONE PLUVIOMETRY

Southern I {Low rain fall zone} Less than 1000mm per annum
Pluviometer= Total rainfall regardless of distribution

.3 Relative Humidity

Relative humidity varies throughout the year, reaching peak in the wet season. Wet season
humidity levels are about 83%, dry season humidity levels are 41%, with mean relative humidity
of the area recorded as an average of 65.0%. of the Lusaka climatic conditions. The annual
relative humidity of the area is 65%, while the average monthly relative humidity ranges from
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40.9% in September to 83% in February. The table below shows the summary of relative
humidity of the project are@ource;https://en.climatedata.orgaccessed on 4January, 2020)

Table 7: Relative Humidity

Month Jan | Feb | Mar | Apr | May | Jun | Jul Aug | Sep | Oct | Nov | Dec
Relative humidity % | 82.5 | 83 | 79.7 | 73.4 | 65.9 | 61.1 | 54.6 | 46.6 | 40.9 | 47.3 | 64.9 | 80.4
(Source;https://en.climatedata.orgaccessed on MJanuary, 203).

Wind directions are dominated by winds from the northeast through to the southwest with
maximum gusts ranging from 30 m/s in summer to 22 m/s during the winter months.

5.3.1 Sunshine availability

The projed area experiences appraximately a mean sunshine duration per day in the range of
5.6hours in Recanber to 9.3housin October

5.4 Air Quality, Dust and Noise

License No0.2831&-HQ-LML lies within Mulungwa Coal Minewhich is predominantly
customary land under HRH Chidweemba The area haso industrial activitywithin and
outside of the proposed mine license aegaept for the coal mining activitie®Predominant
economic activity in the area is arable agriculture and animal rearing particularly Cattle and
goats with seasonal fishingtavities in theZambezi Rive(locals seasonally engage in fishing as

a source of livelihood in thesiarby Zambezi and Lake Kariba).

In view of the above activities, the proposed mine area in terms of air quality was generally
deduced to be good owing to the lack of industrial activity likely to lead to compromised air
guality. In view of having baseline data as a primary requirement for assessing the impacts on
air, air quality and dust sampling was conducted around the project site area to ascertain the
quality of the air prior tgroject implementation

The air quality sampling made during day time wki@narea is active with various activities by

the local people. Sampling methodology involved sampling from different powitin the
License areaThe sampling device was positioned at a sampling position of 1.2m above ground
level. Visibility was predominantly clear and no foul smell was observed. Some individuals
working in the environs of the project siteereinterviewed whether they have been affected by
any form of air pollution and the answer was that they have not been aféectbéére is no
industrial activity in the ared& he main ambient air parameters considered during the survey are;

V Carbon monoxide

V Sulphur dioxide

V Nitrogen oxides (NOXx)
In accordance with the guidelines, sampling for each gas was done over a period of 60 minutes.
A maximum of four trials/ sample tests were conducted on each sampling point (SP) in order to
obtain an average reading of the ambient air gas concentrations. The SKC air check personal
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aerial dust sampler was used to detect the dust levels at the project site. This is a portable device
that specifically measures occupational dust and dust fall out during normal operations in
potentially hazardous work environments. A reading of each gas component was taken after a
20-minutes interval for a duration of 60 minutes at each sampling point and readings recorded.

Further,air quality and Noise measurements weoadiwctedin April 2024 in which ambient air

quality data wes obtaired by way of periodicd measuremerts in the six (6) sampled sites
ambient air and six (6) for Noise level. Noise level measurement inctietedmination of the

Noise sources and probable sensitive receptors considering that the area has no industrial
establishments. The nine sampled poifior ambient air wre identified and the levels of SO2,

NOX, NOz, CO, dust and noise levels eseired in the six (6) sitesThe sample results were

obtaired for eaty sampling pointand analyzed for concentration of ambient dug. Potenta areas

of concens within the site vere Four (4) while the other 2ites where in the nearby
surrounding community which included a sofy mosqueandsome villagesSummary results

of the Air quality analysis arpresented in the table below:

Table 8: Project Sampling Sites for Gases andmbient dust

Sampling Coordin ates| Ar ea Description Atmospheric conditi on

Point South East

SP1 17°32'21.23"S 27° 3'31.93"E License Area Surroundin{Normal

SP2 17°32'31.25"S 27° 3'18.44"E License Area Surroundin(Normal

SP3 17°32'47.12"S 27° 2'49.54"E License Area Surroundin{Normal

SP4 17°32'2.87"S 27° 3'44.44"E License Area Surroundin{Normal

SP5 17°32'7.25"S 27° 3'57.12"E License Area Surroundin{Normal

SP6 17°32'59.98"S 27° 2'26.13"E License Are&Surrounding|Normal
: e

Onsite air quality monitoring systems used to monitor the ambient air quality within the mine site
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Table 9: Ambient Air quality measurement results in the project area
L ocation Parameter ResuUts (ug/m?) ZMAC Duration (min) Remark
CcO 14.3 100mg/m?3 60 Low levels
02 16.2 500ug/m> 60 Low levels
SP1 NOX 19.3 400ug/m? 60 Low levels
(Surrounding) Ambient Dust 11.7 50mg/Nm3> 60 Below limit
CO 17.6 100mg/m? 60 Low acceptable levels
SO2 15.3 500ug/m> 60 Below limit
SP2 NOX 12.4 400ug/m3 60 Below limit
(Surrounding) Amrbient Dust 10.7 50mg/Nm?3 60 Below limit
SP3 CO 19.3 100mg/m? 60 Low levels
(Surrounding) 02 15.6 500ug/m3 60 Low levels
NOX 16.3 400ug/m? 60 Low levels
Arrbient Dust 13.2 50mg/Nm?3 60 Below limit
CO 20.1 100mg/m? 60 Low acceptable levels
SP4 02 17.2 500ug/m3 60 Low levels
(Surrounding) NOX 18.8 400ug/m? 60 Low levels
Arrbient Dust 14.6 50mg/Nm3 60 Below limit
CO 17.2 100mg/m? 60 Low acceptable levels
02 22.4 500ug/m3 60 Below limit
SP5 ) NOX 13.7 40Qu Low levels
(Surrounding) Anbient Dust 17.5 50mg/Nm3 60 Below limit
CO 13.1 100mg/m? 60 Low acceptable levels
SP6 S02 19.3 500ug/m?3 60 Below limit
(Surrounding) NOX 122 400 50 Below limit
Arrbient 16.1 50mg/Nm3 60 Below limit
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Dust Analysis

A SideKick®singlepump dust sampler was placed at specified locations and was made to run for
a specified period after which it was removed and readings obtained. The results are quoted in
parts per million (ppm) then converted mg/Nm3. The obtained figures were extrapolated to
24hrs.

Noise levels

The project eea has nandustrial activitieswith potential togenerate noise above the industrial

set limit The sourceof noiseexperienced in the project area is the soundimfs and people

near the school and clinielowever, noise level measurements at various points on site and the
surrounding areas when noise levels were taken during the day time indicated acceptable noise

levels as shon in the table below.
Table 10: Ambient Noise level measurement

Sampling | Noise level | Duration IFC Remarks Noise Source & Receptor
Location dB(A) (min) Standard
Min | Max (Industrial) Source Receptors

SP1 53.4| 57.2 12 85dB Normal People, and Birds| Nearby communities

SP2 60.5| 65.4 12 85dB Normal Schoaol, Nearby Communities
Automobiles

SP3 62.8 | 80.1 12 85dB Normal School, Nearby Communitieg
Automobiles

SP4 51.5| 57.8 12 85dB Normal Birds Nearby communities

SP5 41.3| 60.8 12 85dB Normal Birds Nearby communities

SP6 42.6 | 53.2 12 85dB Normal Birds Nearby communities

........

Noise level monitoring at the site
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5.5 General Geological outlay of the area

The geology of the Southern Provinces is of a complex nature. The basement rocks are overlaid
by the Muva, Lower and Upper Roan, Mwashia Upper and Lower Kundelungu series. Large
parts of these have been irregularly deposited and irregularly eroded over time.

The Basement complex and the Muva system comprise a series of Schist, Quartzites, Gneisses
and intrusion of Granite. On the Muva and Basement rocks are sedimentary rocks of the Katanga
system which are considered to be of the late-Reambrian age. The rocks of the Katanga
System are widespread on the Kafue and parts of the Mazabuka District and are divided into
three groups, which have a faithell-definedsequence throughout the study area. The lowest of

the three is predominantly arenaceous and is formed of conglomerates, sandstquestziteks

where all the mineral ore deposited are said to occur. The second and upper group comprises
dolomites, shales and limestones with thin beds of sandstones while the uppermost group
comprises intebedded argillites and dolomite§.he abovementionedrock groups have
undergone the process of structural folding forming a series of-wedtisoutkeast trending
anticlines and synclines plunging generally to the rosit. The subsequent erosion has
removed the higher parts of these structures and the Katanga sedimentary rocks are now
represented by a series of pethins composed of synclinal basins and anticlines.

5.5.2 Geology of the Project License area

Coalmineralization occurs as fracture fillings in granitic gneisses and marbles. The mineralizing
fluids started crystallizing from the walls of the open cavities inwards, as can be observed from
the increasing size and development of the crystals. In the license area, the host rocks were
exposed to tensile fracturing, creating an extensive network ofcemefiected cavities. The
fractures occurred in weak zones, which were opened during deformation. Earlier fractures also
expanded, creating larger openings, #nd formthe most economically significant mineralized
zones.

The aea north of the proposed project aigsaunderlain by igneous rocks (pegmatite and
dolerite) and metasedimentary rock units that have been ascribed to the Basement Complex
Supergroup and Muva Supergroup. The rock units ascribed to the Basement Complex
Supergroup include gneiss and marble whilst schist belongs to the Muva Supergroup. It is not
clearly known whether amphibolite is of sedimentary or igneous origin and thus it has not been
ascribed to any formation but it has been placed in Muva Supergroup. There is strong evidence
that the marble is of magmatic origin and this ideology is based on the fact that marble contains
xenoliths of assimilated country rock. The lithologies have been metamorphosed to upper
almandine amphibolite facies and equally show evidence of retrogressive metamorphism though
the grade has not been determined due to lack of indicator minerals in arllgzsgttions
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Figure 4. Detailed geological Map
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5.6 Hydrogeology

The proposed mine license area is tragdrgyRiver from the easterficense boundary flowing

away from the license and flowing to the east of the licefise hydrogeologyof the areais that

of degp-seatedaquifers with an approximate water table depth of about 5m to 10m. The

stream and other joining streams have dried up due to poor rainfall in the last two rainy seasons.
Apart from Zhimu River which is about 500m from the area of operatienclosest surface

water body is théake Kariba located 2&n southeast of the license boundafor more than a
decade Siazongwe District and Southern Province in general has suffered a reduction in
rainfall, which has impacted on farming, nutrition, surface water, groundwater supyli¢isea
economy in general. SinazongWiéstrict has an average annual rainfall of about 700 mm, and
suffers from water shortages and droughts. Surface water is the oumoes of water in the
district. However, all the inland streams are nperennial as such the only way water is being
harvested is through dams which usually dry out in dry season and boreholes of which these are
not present in every community. And most dams were built in 1960s and have since silted up and
their holding capacity has reduced. Sedimentation is one of the factors that directly affect the
performance of dams due to the resultant reduction of storage cag@&tiogmba and
Sichingabula, 2015).

&? , x S5O0 ;“ g “. A “\‘ : % !

Current status of the stream Riverbed near theproject area (source: field survey 204)
In terms of ground water resources, while rainfall is the primary contributor, it is the lithology
(or rock type) and the structural character (porosity, clay content, folding, faulting, jointing and
foliation) that are relevant with respect to water availability at the site. The rainfall regime has
remained reasonablynstable in the Zambezi Valley for the last 3seasons leading to drying up of
most surface water bodies including stream in the project @ezeerally, ground water levels go
down between May and November and rise between December and April during the rainy
season.
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Ground Water sources
The project area hasvod central boreholes used by thwrkersas the main source of water.
While the central Dolomite Formation normally provides the best aquifer in the region, the
schists associated with the beds below, especially within the Cheta Formation give relatively
poor yieldsin the Zambezi ValleyThis is indicative of the structural character of the geological
environment which, as reflected by the geophysical investigations of the area, should be
relatively conducive to water production.

Boreholes within the license area for the local community use as main ground water source
The quality of the ground water associated with the three significant lithologies present in the
area may be characterized as@oo

Available data that is been collected for groundwater monitoring on the existing observation
borehole is only limited to groundwater lév&he demand for water in Sinazongdistrict is
increasing, proportional to population growth and increased economic activities. Groundwater
development intervention to improve the management and efficiency of wedeurces
development in Sinazongwall require sufficient groundwater monitoring network data.
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Figure 5: Sinazongwedrainage System

5.7 Topography

Generally, théSoutherrregion topography comprises a plateau that slopes gently from 1240m in
the northwest to 1130m ASL in south eaSouthern Province an8iinazongweDistrict are

situated at an average elevation of about 1200m above sea level. The area forms a gently
undulating plateau rising to low hills of about 1400m in Kafldazabuka and dropping area to
about 1,130m to the south. The plateau is broken by isolated low ranges of granite or quartzite
hills rising to heights of 100m above the general level of the plateau. A widely occurring and
very noticeable characteristic of the greater part and one arising from a combination of
topography and hydrology are the flood plains and dambos. The headwater dambos are a very
common feature occurring on all gently sloping valleys. The headwater dambos are significant
for the hydrology of the project area. The area has steep sided valley of high relief and represents
the topographic boundaries between the plateau and the Zambezi Rift valley. The plateau area
has elevations ranging from 1000m and 1100m above sea level.
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5.8 Soils

The soils ofSoutherrProvince are ferrallitic in nature and are derived from various parent rocks,
including granite, gneiss, sandstone and schist. These are old soils and are heavily leached due to
high rainfall with lower base saturation of pH between four and five, having a red or reddish
yellow colour. The clay content is generally higher: soil textures change from clays to sandy
clays or sandy clay loams, showing gradually increasing clay content from the-ganssl

surface soil to the sufoils. Although they are clagominated soils with low permeability, they

are generally well drained. They are variable in depth and frequently underlain by quartz rubble
or concretionary ironstone/laterite developed under conditions of pene planation from the
Miocene epocha about 25 million years ago.

Mulungwa area and Sinazongwein particular hasslightly acidic Nitosols with pockets of
Vertisols, Arenosols, Leptosotsd, Solonetz. According t&ichinga. $2019), this type of soil
exhibitsthe following properties:

limited soil depth in the hills and escarpment zones,

presence of hardpans in the pan dambo areas,

poor workability in the cracking clay soils,

problems of crusting in most parts of the Southern province,

low waterholding capacities and the problem of wetness in

the valley dambos, plains and swamps.

\%
\%
\%
\%
\%
\%

Soils within the crusher area(i) and the proposed project site for thermal power plant(ii)

These are vertisols derived from siliceous parent material. They are characterized by a peaty
organic horizon, ranging from under 25 to over 180cm in thickness. The black top soil horizon is
sometimes underlain by quartz sands ranging in colour from dark grayish brown to pale gray.
The peat horizon usually has a pH of 3.5 to 4.5 if not drained Due to the gently undulating
topography, the vegetation and soils show a regular gegaence, with the Mopane woodland
areas having the ferrallitic soil type while the depressions of dambos are characterized by water
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logged grasslands usually devoidtides having peaty vertisolEhe License Areacorridor has
Mopane woodland soils and dambo characteristic soils as a nunirgrdaimbos are traversed.

5.9Land tenureand land use

All land in the country is vested in the hands of the president who holds it on behalf of the
citizens. The Commissioner of Lands administers land on behalf of the president of the republic
of Zambia.

There are two main forms of land tenure in thstrict, which are Trust and Traditional Land
tenure systems. Trust Land is state land under the control of the President through the
Commissioner of Lands, leased to various establishments. The Traditional Land tenure is the
dominant system in thdistrictwhere Chiefs allocate occupancy and use rights.

However, since all land is vested in the President, this land can still be converted to state land
through consultations with the Chiefs. Mountains dominate the land so much that land for
settlement is only found in isolated pockets. However, most of the habitable land is used for
agriculture. Traditionally, men control most of the land. They decide on the use of the land.
While women have limited say over what to do with the land. Land uses include mining,
individual/residential, industrial and commercial, parks and open spaces and urban agriculture.

The abovementionedand uses, with the exception of reserve land, can be leased to individuals
for a period of ninetynine years. The president reserves the right to allocate and withdraw rights
to own land in the country.

The area proposed for thmower plant is within License area No28318HQ-LML which is
located on customary landhe license area falls within Chidflweemb&® <Lhiefdom of
SinazongweDistrict.

The Land use in the proposed site comprises of mining activities which are holding pending
renewal of the mining license. There are no activities at the site except for workforce protecting
the infrastructure. The surrounding areas of the proposed project are involved in cattle rearing
andsmallscalefarming.

5.10 Built Environment

The proposed project site consists of virgin land with minimal anthropogenic disturbance and
therefore has built structures are found within the periphery of the license aredoleNot
infrastructure within the license area includes a fully operating coal withestructures such as
workers compound houses, mechanical workshop, officggen pit, coal storage area,
weighbridgeand an above ground fuel tank
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Built environment within the broject site and along the main access road to the mine license
5.11 Fauna

Animals

Big animals were not encountered in the project area during the survey. A good number of small
animal species such as reptiles, birds, insects and fish were however recordedarfkecind
droppings of bush pigs, common duikers and spring hare were recorded.

Reptiles

Reptilesthat were observed and sightedby the locad people at a few kilometrs from the project

site were Naja nigricollis nigricollis (Blacki necked Sptting Cobra) and Python (Python sebaé).

Other reptiles include representatives of lizards such as Mabuya makuya (Common African

Lizard), Geckos,Chamdeonsand skinks.

Inseds

A numberof Insects were observed and noted during the Field suvey at the projed site area

and thesurounding area. Insed life includesa variety of species of dragonfly, wasp, bees,

crickets, grasshoppes, ermites,flies, mosquites, ants, lady bugs, buttefli es and moths.
Table 11: Common Insect species observed in the area

1 Apis mellifera Hymenoptera Honey bee
2 Microtermes goliath Isoptera Termite

3 Dorylushelveolus Formicidae Ants

4 Solenopsis spp Formicidae Red ant

5 Belonogastarjunceus Vespidae Wasp

6 Helicopris spp Scarabaeidea Dung Beetle
7 Anopheles spp. Culicidae Mosquito

8 Muscadmestica Diptera House fly

10 Brachypasmembraneus Orthoptera Giant cricket
11 Cicadetta spp Cicadidea Cicada
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Aquatic Fauna

Table 12 Aiuatic siecies in iro'lect area

Tilapia rendalli Redbreast tilapia Mpende
Clarkias ngamenis Clariidae Akabukula
Ctenopo mamultispinis. Anabantidae Nkomo
Avifauna

The project area has a disturbed fauna habitat due to human settlements and their associated
anthropogenic activities including aralagriculture which led to most of the birds to migrate to

far areas that exhibit reduced human activities and settlements. However, interviews of the local
inhabitants, area measurements per square meter and field observations reveal species as
indicated in the table below:

Table 13; Bird siecies in iroject area

Otus sengalensis African Owl Kanzindzi/ Tumba
Coturnix coturnix Quail Icipingila
Platalea alba African Spoonbill Icipungu
Meropspersicus Buullockoide Bee Eater Umulumbelumbe
Pelecanus onocrotalus White Pelican Nkondonkondo
Acrocephalus baeticatus African Reed Warblar Lukoma
Melierax metabates Dark Chanting GeHawk Kakoshi Kanika
Caprimuligusnigriscapularies Black shoulderd Night Jar Tondwe
Coracias Spactulatus The racketailed roller Mulowa
Euplectes Redcollared widowbird Muleya

NB: no endangered bird species was observed by the ESIA team nor reported to have been seen by the locals.

Table 14: Rare fauna siecies

Ctenopo mamultispinis. Anabantidae Nkomo
Helicopris spp Scarabaeidea Dung Beetle
Brachypasmembraneus Orthoptera Giant cricket
Cicadetta spp Cicadidea Cicada
Caprimuligus nigriscapularies Black shoulderd Night Jar Owl
Loxodonta africana African Elephant Njovu
Ceratotherium simum WhiteRhinoceros Rhino
Lycaon pictus African Wild Dog Bush do
Acinonyx jubatus Cheetah Kaingo
Panthera leo Lion Mkungo
Panthera pardus Leopard Ingwe
Syncerus caffer African Buffalo Njati
Giraffa camelopardalis thornicrofti Thornicroft's Giraffe Nyamalikiti
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5.12 Flora
Thedistrictlies in the Southern Province of Zambia and is covered by Miombo woodland, some
relic gallery of Riparian vegetation, Munga woodlands in various forms, and Chipya or
seasonally burnt woodlands. Some of the common tree genera found in the district Anclude
haematoxylon, Acacia ataxacantha, A. erioloba, A. galpinii, A. xanthophlBeanari,
Marquesia, Brachystegia, Burkea, Syzygium, Isoberlinia angoleasts Julbernardia asas

canopy dominants amficacia fleckij A. nebrowniij Cryptosepalumrehmanniana Guibourtia,
Combretum, Ficus, Khaya, Pericopdiliostigmaandthonningiiassub-canopy dominants.

Within the broad Miombo Woodland in the area are woodland and foresysed that are
specialized in occurrence, composition and structure. The distinctive woodlattgpesahare:
Riparian, Chipya woodland and various assemblages of the dominant tree genera of
Brachystegia, Julbernardia and Isoberlinia with otheda@minants such ag&rythrophleum
africanum Marquesia macrourgParinari curatellifolia, Pericopsis angolensignd Pterocarpus
angolensis The major factors influencing their general malpe are: the moisture regime
prevailing in the area, including annual rainfall, surface and underground water; elevation and
exposure to prevalent winds and seasonal temperatures; soil types, depth and rockiness; and
anthropogenic influences such as woodland clearance for cultivation, settlemdntsiltural
practices such as woodland burning

§ 8 : P
Flora speg;s Within‘the proposed project site in Mulungwa Mine License area
This feature resulted in sparse undergrowth or absence altogether for most woodland areas
surveyed. Butdespitesome parts being well wooded and apparently forming good habitat, no
wildlife was sighted except for avifauna, Rodents, reptiles such as lizards and a good number of
insects. These aspects make the conservation value of the area high for vegetation, high for avi
fauna and very low for wildlife in general.
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Table 15: Vegetation types in the license area
Vegetation Type Plot Identification
Numbers
A. galpinii, A. xanthophloe&®iliostigma andPericopsis angolensis VSP 1
Brachystegiabussei,Securidaca, Julbernardipaniculata Anisophyllea boehmii VSP 2
Dicrostachys cinerea, Securidaca longipendiculaa A. erioloba
Acacia fleckii,A. galpinii,, A. nebrowniii andhonningii VSP3

Common shrubs and small trees throughout the woodland were in the following ¢dbizia;
Hymenocardia Lippia, PseudolachnostylisPsychotria Swartzia and Uapaca These were
occasional to locally common in most of the woodlandtsples found in the mine license area.
On the anthills, the common ones w&w®scig Diosypros Lannea Markhamig Steganotaenia
and occasionallganzoxylemThe followingvegetationsvere found in thé&/egetation sampling
plots of thearea during the field survey

Vegetation Sampling Plot 1(VSP1):

The vegetation in the second sampling plot typically composed tree species of Miombo
woodlands such a&. xanthophloeaPiliostigmaand Pericopsis angolensisvith A. antunesiana
being the dominant speci€he pattern of occurrence for the tree species appeared to be defined
by soil type, depth and rockiness. The assessed area hedody stems (sptem per
hectare=10000+400=25%%425 stems) in it with an average diameter 6€rh and an average
height of D.7m. The understorey was made of small trees and shrubs inclddinizia amara,

A. antunesiana, Anisophyllea boehmii, Boscia albitrunca, Combretum mechiowanum,

Dicrostachys cinerea.
Table 16: Plant Species list andAbundance in Plot 1

Vegetation Type Number Abundance
A. xanthophloea 2 11.7
Piliostigma 1 5.9
Pericopsis angolensis 3 17.6
Albizia amara 1 5.9
A. antunesiana 4 23.5
Anisophyllea boehmii 3 17.6
Boscia albitrunca 2 11.7
Combretunmechiowanum 1 5.9
, Dicrostachys cinerea 1 5.9
Table 17: Plant Species Diversity in Plot 1
Vegetation Type n n/N Pi Pi2
A. xanthophloea 2 2/17 0.117647 0.013841
Piliostigma 1 17 0.058824 0.003460
Pericopsisangolensis 3 3/17 0.176471 0.0311419
Albizia amara 1 117 0.058824 0.003460
A. antunesiana 4 4/17 0.235294 0.055363
Anisophyllea boehmii 3 3/17 0.08333 0.0311419
Boscia albitrunca 2 2/17 0.04167 0.013841
Combretum mechiowanum 1 viv 0.08333 0.003460
Dicrostachys cinerea 1 1/17 0.04167 0.003460

Species Diversity=1/(sum of values in column ofP=6.28
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Vegetation Sampling Plot 2(VSP2)

The vegetation in the second sampling plot typically composed tree species of Miombo
woodlands such a®rachystegia bussei, Julbernardia paniculata Anisophyllea boehmii,
Dicrostachys cinerea, Securidaca longipendiculatand A. eriolobg with Securidaca
longipendiculatabeing the dominant speci&@he pattern of occurrence for the tree species
appeared to be defined by soil type, depth and rockiness. Julbernardia paniculata on the assessed
site appeared to grow on deep sandy soils while Brachystegia bussei seemed to prefer shallow
soils on rocky sites. The assessed area hal wWoody stems (sptem per
hectare=10000+400=2582550) stems in it with an average diameter 8trh and an average

height of14m. The site had some grass suchiggerthelia dissoluteand juvenile plants.

Table 18: Plant Species list and Abundance in Plot 2

Vegetation Type Number Abundance
Brachystegidussei 3 13.6
Julbernardiapaniculata 5 22.7
Anisophyllea boehmii 1 4.5
A. erioloba 1 4.5
Dicrostachys cinerea 2 9.1
Securidaca longipendiculata 9 40.9
Hyperthelia dissolute 1 4.5
Table 19: Plant Species Diversity in Plot 2

Vegetation Type n n/N Pi Pi2
Brachystegiadbussei 3 3/22 0.13636 0.018594
Julbernardiapaniculata 5 5/22 0.22727 0.051651
Anisophyllea boehmii 1 1/22 0.04545 0.00207
A. erioloba 1 1/22 0.04545 0.00207
Dicrostachys cinerea 2 2/22 0.09090 0.008263
Securidaca longipendiculata 9 9/22 0.40909 0.167355
Hypertheliadissolute 1 122 0.04545 0.00207

Species Diversity=1/(sum of values in column ofP=3.97

Vegetation Sampling Plot 3(VSP3):

The vegetation in the first sampling plot typically composed tree species of Munga and Miombo
woodlands such assoberlinia angolensis Strychnos spinosaAlbizia antunesianaAcacia
ataxacantha, Imperata cylindica, Canthium crissum, Combretum collinum, C. mole,
Dalbergiella nyassaeand Diplorhynchus condylocarpgorwith Imperata cylindicabeing the
dominant specieThe pattern of occurrence for the tree species appeared to be defined by soll
type, depth and rockiness.

The assessed area had 16 woody stems (sptem per hectare=10000-2B&52Z55tems),

shrubs and grass suchAsalypha welwitschianaZombretumcollinum andImperata cylindica

in it. The average diameter for trees in the plot was 9.4cm and an average height of 10.7m. Most
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of the stems in the sapling and juvenile stages were either of coppice origin or had regenerated at
the edge of the stand.

Table 20: Plant Species list and Abundance in Plot 3

Vegetation Type Number Abundance @)
Isoberlinia angolensis 1 4.8
Strychnos spinosa 2 9.5
Albizia antunesiana 3 14.3
Acacia ataxacantha 3 14.3
Imperata cylindica 4 19.0
Canthiumcrissum 3 14.3
Combretum collinum 1 4.8
C. molle 1 4.8
Dalbergiella nyassae 2 9.5
Diplorhynchus condylocarpon 1 4.8
Species Diversity=1/ (sum of values in column o0f#=4.30

Table 21: Plant SpeciedDiversity in Plot 3

Vegetation Type n n/N Pi P2
Isoberlinia angolensis 1 1/21 0.047619 0.0022676
Strychnos spinosa 2 2/21 0.095238 0.0090703
Albizia antunesiana 3 3/21 0.142857 0.0204082
Acacia ataxacantha 3 3/21 0.142857 0.0204082
Imperatacylindica 4 4/21 0.190476 0.0362812
Canthiumcrissum 3 3/21 0.142857 0.0204082
Combretum collinum 1 1/21 0.047619 0.0022676
C. molle 1 1/21 0.047619 0.0022676
Dalbergiella nyassae 2 2/21 0.095238 0.0090703
Diplorhynchus condylocarpon 1 1/21 0.047619 0.0022676

Species Diversity=1/(sum of values in column ofP=8.02

Exotic Species
There were no exotic woody or herbaceous species seen within the license area
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Table 22: Plant Species List for the License Area

Figure 6: Vegetation sampling points
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) Legend
# & Access Road to Mulungwa Coal Mine
B8 4 Access to License Number 22474-HQ-SEL

& Sinazeze Maamba Road
¥ vsp2
(J vsp3
L 7 vspt

S/IN FAMILY NAME OF SPECIES COMMON NAMES
1 Mimosaceae Albizia antunesiana Musase
2 Eurphorbiaceae Acalypha Acalypha angolensis
welwitschiana
3 Fabaceae A. galpinii Monkey thorn
4 Fabaceae A. xanthophloea Fever Tree
5 Capparaceae Boscia albitrunca Willow-leaved shepherd
tree
6 Fabaceae Piliostigma Camelfoot
7 Fabaceae Brachystegigbussei Escarpment
Brachystegia
8 Passifloraceae Adenia gummifera Baobab (Muuyu)
9 Fabaceae Julbernardia Mutondo
paniculata
10 Fabaceae Pericopsis angolensis Ormosia
11 Fabaceae A. erioloba Vachellia erioloba
12 Anisophylleaceae Anisophyllea boehmii Mufungu
13 Polygalaceae Securidaca Violet tree (Kapapi)
longipendiculata
14 Fabaceae Cryptosepalum Kakubi
15 Fabaceae A. nebrowniii Mukomba
16 Combretaceae Combretum collinum Combretum
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17 Fabaceae Thonningii Bauhinia
thonningii Schumach
18 Dipterocarpaceae Marguesia macroura Musesye
19 Fabaceae Dicrostachys cinerea Glomerata
20 Phyllanthaceae Hymenocardia acida Cipundu
21 Cyperaceae Papyrus nilotica Luko
22 Strychnaceae Strychnos spinosa Strychnos tonga
23 Anacardiaceae Lannea discolor Calesiam
antiscorbuticaHiern
24 Poaceae Imperata cylindica Imperataangolensis
25 Ebenaceae Diospyros Maba mualala
mespiliformis
26 Caesalpinaceae Erythrophleum Mukoso
africanum
27 Dipterocapacea Monotes adenophyllus Citowe
28 Euphorbiaceae Bridelia micrantha Rorippa humifusa
29 Poaceae Hyperthelia dissoluta Andropogon

w

ea (source: field reconnaissance survégtobe

3

Flora sp

ecies in the project ar r2023)
Table 23: Flora Rare/ Endangered species

S/IN FAMILY SCIENTIFIC NAMES COMMON NAMES
1 Amaryllidaceae Crinum papillosum African onion plant
2 Amaryllidaceae Crinum subcernuum Posion Bulb

3 Asteraceae Criscianthus zambiensis Criscianthus

4 Fabaceae subfamily Papilionoideae| Crotalaria criniramea Silver rattlepod
5 Fabaceae subfamily Papilionoideae| Crotalaria cylindrostachys cylindrical spike
6 Fabaceae subfamily Papilionoideae| Crotalaria goreensis gambia pea

7 Fabaceae subfamily Papilionoideae| Crotalaria involutifolia Devil-bean

8 Zamiaceae Encephalartos schmitzii Wood's cycad

9 Fabaceae subfamily Mimosoideae | Entada arenaria subsp. microcarg Arenaria

10 Fabaceae subfamily Mimosoideae | Entada arenaria subsp. arenaria Arenaria

11 Rchidaceae Habenaria velutina Velvety

12 Rosaceae Hagenia abyssinica African redwood
13 Phyllanthaceae Phyllanthus caespitosus Wallflower

14 Phyllanthaceae Phyllanthus friesii Potato plant
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5.13 Archaeological and cultural envronment
Southern Province has a diverse mix of ethnic or tribal groupings with their corresponding
Bantoid languags. The principal ethnic growgmd their languages are given in the table below;

Table 24: Ethnic Groups of Southern Province
Ethnic Group Language
TONGA There are two distinctive dialects of Tonga; Valley Tor
The Tonga people are found in Mazabuka, Cho| and Plateau Tonga. Valley Tonga is mostly spoken in
Monze, Pemba Namwala, Sinazeze and Livingstg southern areas of southern province (Tonga people) V
Also spoken in Zimbabwe and to a lesser exten Plateau Tonga is spoken more aroiimhze District
Mozambique
The main tribe in the area is Tonga and to a less extent lozi. The main language spoken is Tonga.
The Tonga language is officially taught in schools. It is also used in literacy campaigns,
agricultural extension services, newspapers and radio programmes. Tonga is also widely used.

Intermarriages across tribal lines are common and people usually live together in harmony.

The Lwiindi Traditional ceremony of the Tonga people is an annual festival of thanks giving
which is held in Monze district of the Southern Province. The Ceremony is the main annual
ceremonial event observed in to thank God and ancestors for the land and harvest. The Lwiindi
traditional ceremony encompasses several ceremonies; all of them are connected to praying for
rain. The main ones are the Lwiindi Gonde, held southwest of Monze town, and the Maanzi
Aabila Lwiindi, in Chief Siachitimads area
Iwiindi ceremony are performed at the shrines called Gonde, which means thick bush. The Tonga
visits these shrinet ask for rains from their ancestors or assistance with eliminating disease.

At the shrines there are two huts built on top of the graves of the sacred Tonga chiefs, Mayaba
and Nchete Illya Mabwe. In praying for thens,the Tonga brew beer, slaughter a black goat or
chicken or even a cow.

While in shrines there are rules to follow such as: Women are not allowed if they have their
menstrual period, an animal slaughtered at the shrine should be roasted and eaten without adding
salt, and consumed right at the shrine, everybody must remove their shoes and socks, any person
going to the shrines must be clean of mind and body, one should not have sex the night before
going to the shrine and a thousand and one rules! This is the main ceremony which takes place in
July. The Reason is that chief Monze is considered to be the most senior leader. The ceremony is
held at Gonde, where it is claimed the first Chief Monze just disappeared but did not die. The
place became the burial place for all chiefs but so far only two have been buried there.

Lwiindi means thanks giving for the harvests. These thanks are directed to Tonga ancestors,
especially the first Chief, Monze Mukulukulu. It is believed that Monze Mukulukulu was blessed
with wisdom, was a rain maker and could eradicate diseases. The Tonga people would travel
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long distances to come and seek his advice. Before they spoke to him, they would present him
with traditional hoesriaamba) made from smelted iron.

There are no weknown archaeological sites in Sinazonguistrict. The province however, has

| ngo6ombe Thd \dctbea Falle cegion of southern Zambia is rich in archaeological
material, particularly of the Early Iron Age. Excavations at Chundu and Zambezi Farm
uncovered large collections of pottery, iron objects and other material culture:ractabgular

hut plan was discovered at Zambezi Farm.

5.14 Population

Southern Province has a population of 2, 381, 728 accounting to 12.15% of the total Zambian
population of 19, 610, 769 (CSO 2022nsus). There were 1, 163, 754 males and 1, 217, 974
females. The literacy rate stood at 71.20% against a national average of 70.2%. The rural
population constituted 75.33%, while the urban population was 24.67%. The total area of the
province was 85,283 khand the population density was 27.93 pef.km

The project area falls within Mwenda ward of Sinazongwe Constituency and is bordered by
Muuka ward to the North and Namazambwe ward to the South. Sinazongwe has a population of
159, 055 inhabitants of which 50.8% are females and 49.2% are males with a population density

of the project area of 33.04/KnThe proposedrojectsiteis locatedabout30 Km from Maamba

CBD. Thesitecanbeaccesseda an unpaved dirty road from Maamba central businessharea
propoésedmal poiwteg willalntbe | ocated within the
Limited Mine LHQ@LeMLse No. 28318

The proposed Mine Licers$seéel ar s a widda®finietest.B a e n
When theAPCL develops interest in the section of mine license that has settlers, the developer
will engage the settlers in a compensation process during that phase of the project.

Social Services and Amenities in The Project Area

Economy: Like the rest ofSinazongwalistrict, the proposed project site and surrounding areas

are largely dependent drishing It provides a significant part of the income to a considerable
number of households it the residents of the project site and surrounding afdesfishing

industry, particularly Kapenta fishing, provides employment to a large number of pedpée

district. hence has helped in the alleviation of poverty and improvement of living standards. The
fishing sector wild|l continue to play an i mpot
and sustainable fishing practices are encourage

Agriculture : Agriculture is another major source of living for a considerable number of the
Sinazongweal i st ri ct 6 s Mwemdanardipclugive.Howwever agriculture production

is generally low due to low rainfall and frequent droughts, very high temperatures, poor and thin
soils, rugged terrain and poor feeder roads among other constiidiotsthe contribution of

agriculture to the economy of the district is insignificant. Subsistence farming is the most widely
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practised type of agriculture. The main crops grown are Sorghum, Maize and Millet which are
the staple food for the rural people. Subsistence farmers also keep livestock of which the major
ones are indigenous breeds of cattle and goats.

Education

Siapubwebasic schoois the only schoahearby tahe license aredt serviceggrades 1 t® with

pupils coming from the surrounding villages within the area as well as settlers across the license
area.The project area has no secondary school offering higher education.

Health

There is one clinic in the project aréaulwegondeHealth Centre provides access to primary
health cae services to the local people which 15km from the proposed project site.

The market availability fowvarious commodities in the projestte and surroundingrea is
mainly influencedby the availability of commodities.The most commaodities such as fuel and
groceries are bought from Sinazongwe town sonkenéfsom the site.

Water and Sanitation

There is no piped water system in the area. Local people draw water from communal boreholes
in strategic area of the proposed license area suSltapabweBasicschool,SulwegonddHealth

Centre and shallow wells dug near the households. ¢folds concentrated on the east
boundary utilise water from Zhimu Rivésr their domestic applications including cooking and
washing.

The informal trading sector is an important sector ofMlweendaward and Sinazongwaedistrict

economy and a major source of living for a large number of people. It is a major source of
revenue for the district council. Most people in this sector are involved in the running of grocery
shops, selling of new argkconehandclothes, vegetables and fish. The sector has potential to
contribute more to the districtds economy i f
revenue collection is enhanced.

Tradition and religious practices

Tradition

Primarily the Tonga people populakwendaward and SinazongweDistrict in generalThe
project area falls under ChigfweembaChiefdom. The prominent socigultural practice is
polygamy. It is not uncommon for a man to have three or four wiMest females are married

during their adolescentyear€ hi | dr e n, a womanébés sole means o
husband and the community are considered the property of the mdthey. results in
extraordinarily | arge family sizes as wives ¢

Another largely negative result is that a large number of households in the valley are primarily
femaleheaded with all of the inherent barriers to development. These suffer from poor health
due to a physically exhausting workload and frequent pregnancies, lack of vital resources such as
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land, lack of sekconfidene, inability to access creditese available, and little opportunity for

formal education.

Women carry out the majority of agricultural and all domestic wdrend however, is the
property of the husbaWiena hudband dies, therefere, his Wivies f ar
and children are immediately disenfranchised as his immediate family members gain control

over his land and resourcésrge villages are rareRather, extended households comprised of

three to four families and two to three generations, are randomly scattered throughout the valley
making any type of service delivery expensive, Labotensive, and time consuming (source,
http/southern province administration website; accessed

Religion

Sina?zongwearea is predominantly a Christian community with various churches of diverse
denominations existing. The majority of the population is religious and a large number of
denominations can be found in the area, amongst which are Seventh Day Adventist, United
Church of Zambia and Pentecostal Assemblies of God.

Administration of the area

The Southern Province of Zambia is overseen by a Permanent Secretary, with fifteen districts
each headed by a councillor. These councillors are elected and serve for three years, overseeing
local tax collection and budget audits. The councils manage a wide range of functions, including
infrastructure, community centers, parks, and collaborating with government departments on
various services. They also promote community engagement through various schemes.

The districts are predominantly rural, and thus lack city or municipal councils. The
administrative staff is selected by the Local Government Service Commission. It's worth noting
that elected council members receive allowances but not salaries. Overall, the province's
administrative structure is decentralized, with local councils playing a significant role in
governance and community development in the area surrounding the proposed project.

5.16 Resettlement and compensation

There are naettlements within the boundary of thproposedrhermal Power Plant are@he
site is on astomary status under Chief Mweerdbss Ch i e f d o rAfridam Rower @ohlo m
Limited have obtained consent forining and other relateakctivities.
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6.0 PROJECT IMPACTS

The proposed major activities will involve construction of labor camp, site preparation,
transportation of machinery and ancillaries, storage of equipment and materials for construction,
erection of all equipment and machineries, construction of temporary jetty. These activities will
have diversified impacts on the environment and the ssmoomic conditions of the local
people with various natures and magnitudes. Among the impacts from the proposed activities,
some are temporary in nature and limited teqoestruction and construction period, and others

are permanent in nature during the operation period. Based on the experience of other similar
power generation projects, many of the environmental issues are mainstreamed in the project
design. Clearing of bushes and felling of trees during site preparation and labor camp induced
sanitation and social stress are the most significant impacts of the construction works. Emission
of pollutants from flue gas, thermal plume, coal transportation and accidental events are the key
concerning issues during operation of thermal pwer Plant. The overall positive impacts of

the project are as follow: the enhancement of the generation capacity of the electricity and
improving the socig@conomic conditions and lifestyle of the local as well as of country people.

6.1Impact Assessment and Evaluation Methodology

Potential environmental and social impacts were identified on the basis of the review of
Feasibility Report, field visits, and stakeholdawnsultations. The significance of potential
impacts was assessed using the criteria and methodology given step byhstdpllowing
criteria were used:

Nature of impact

This is an appraisal of the type &ffect the proposed activity would have on the affected
environmental component. Its description should include what is being affected and in what way.
Direct Impact

This is an impact that appears immediately as a result of an activity of the project. E.g. Loss of
ecological habitat during exploration operations.

Indirect Impact

An impact that is related to the project but it is of secondary nature. It only shows in an indirect
way. For example, themallscaleexploration exercise may cause indirect impacts on the local
economy of a community by increasing accessibility to other markets.

The indirect impacts are primarily soegonomic and extend beyond the project
implementation. The indirect impacts include changes in economic activities antetong
changes, such as increased land degradation due to increased settlement and development at and
around the project site.

Unlike the direct impacts, which occur in the immediate environment, the indirect impacts would
have effect on adjacent regions.
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Spatial Extent
The physical and spatial size of the impact is a description of whether the impact would occur on
a scale described as follows:
V Site, the impact could affect the whole or measurable portion of the site. Whether it is
limited to the immediate area of the proposed project
V Local, the impact could affect the extended area adjacent to the site perhaps a
neighbouring or small town. Whether it would affect environments up to 15 km
outside the immediate environments.
V Regional, that impact could affect the area including the outlying areas of the city, the
transport routes and the adjoining towns.
V National, the impact could be as far as reaching international boundaries

Frequency
Frequency is the incidence, occurrence, regularity, rate or rate of recurrence of the source of
impact that will affect the proposed prospecting activities. This is measured by the number of
times of occurrence of the source of impact due to the proposed development.
V Occurs once, where the source of impact will either occur once or disappear with mitigation
or will be mitigated through natural process after occurring once due to the proposed project.

V Occurs twice, where the source of impact will occur twice at any given phase of project
implementation and thereafter it will be entirely negated and,;

V Occurs more than twice, where the source of impact will continuously occur more than two
times for the entire operational life of the development, but will be mitigated by direct
human action or by natural processes thereafter.

Duration
The lifetime of the impact; this is in the context of the-tifee of the proposed development.

V Short term, the impact will either disappear with mitigation or will be mitigated
through natural process in a span shorter than the preparatory phase

V Medium term, the impact will last for the period of the preparatory phase, thereafter it
will be entirely negated,

V Long term, the impact will continue or last for the entire operational life of the
development, but will be mitigated by direct human action or by natural processes
thereatfter,

V Permanent, the only class of impact which will be-tramsitory. Mitigation either by
man or natural processes will not occur in such a way or in such a time span that the
impact can be considered transient.

V schedules; the affected environment akered; however, function and process
continue, albeit in a modified way,
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V High, where it could have significant influence on the environment but cannot be
mitigated or be accommodated by the project environment by introducing alternative
mitigation measures such as realignment of a particular stretch or adoption of different
design measures. Function or process of the environment is disturbed to the extent
where it temporarily or permanently ceases.

This will be a relative evaluation within the context of all the activities and the other impacts
within the framework of the project. Note that some impacts have a high intensity and a short
duration with no permanent audio effects.

Severity

This describes whether the severity (harshness/gravity) of the impact would be high, medium,
low or negligible (no impact). The severity of the impact will be qualitatively determined on the
components of the environment to be affect by taking into consideration the following questions.
"These are rated as follows:

V Low applies where the impact is very little and will not have significant influence on
the environment. This will not be required to be significantly accommodated in the
project design or implementation and the impact changes the affected environment in
such a way that natural processes of functions are not affected in any significant way;

V Moderate, applies where the impact could have an adverse influence on the
environment and would require some modification of the project design or alternative
implementation schedules. In this regard, the affected environment is altered while the
function and process continue, albeit in a modified way; and

V High, applies where the impact could have significant influence on the environment
but cannot be mitigated or be accommodated by the project environment by
introducing alternative mitigation measures such as realignment at a particular stretch
or adoption of different design measures. In this regard, the function or process of the
environment is disturbed to the extent where it temporarily or permanently ceases.

Probability

This describes the likelihood of the impacts actually occurring. The impact may occur for any
length of time during the life cycle of the activity, and not at any given time. The classes are
rated as follows:

V Unlikely, the probability of the impact occurring is very low, due to the circumstances,
design or experience.

V Possible, the impact could possibly happen, and mitigation planning should be
undertaken.

V Probable, it is most likely that the impact will occur at some or other stage of the
development. Plans must be drawn up before the undertaking of the activity.

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

The sensitivity of the element being impacted would be regarded as being high, medium, low or
negligible (no impact). An effort will be made to determine the quantitative sensitivity of the
element of the environmental components being impacted upon due to the proposed
development.

This section describes and lists the criteria for impact's assessment and the potential
environmental and socioeconomic impacts of the proposed project to which much attention will
be paid during the implementation process of the project. §éution also includes a brief
discussion on the mitigation and enhancement measures for the identified impacts both of the
existing mining activity and the proposed expansion of pits in the license area.

It is essential to forecast the impendirgvironmental conditions of the project area that might

be expected to occur because of the construction and operation of the proposed project. An
attempt was made to forecast forthcoming environmental conditions quantitatively to the extent
imaginable. However, for intangible impacts, qualitative assessment has been made so that
planners and decisiemakers are aware of their existence as well as their potential implications.
The impacts are discussed during the site preparation and operations phases closure phase as
well (after ceasing mining operationsMweemba. The impacts on the following aspects of the
environment have been covered as a part of this Report:

Land Environment;

Hydrology and Water quality;

Terrestrial Ecology;

Aquatic Ecology;

Noise Environment;

Air quality and;

Socioeconomic.

6.2 Environmental Impacts during Pre-Construction phase

Impacts on water quality

Land development works in the project area is important to the project activity and sustainability.
The dumping soil will be importedithin the Mulungwa mine siteéThe potential environmental
effects of maintenance dredging are generally-fiold, firstly as a result of dredging and
secondly the dredged material. At the dredging location, water quality may deteriorate from its
baseline situation. It becomes turbid and bed poisonous materials get mixed with surface water.
Moreover, at the dumping location, thése naturalwater bog existing in the project area, may

get mixed with the spoil surface runoff and also may create the surface water pollution. Metal
and solid wastes from the river / channel bed may deteriorate the surface and groundwater
guality in and around the project area.

On the other hand, in considering the environmental effects of maintenance dredging and
disposal, the potential benefits of these operations should not be overlooked. These include the
removal of contaminated sediments and their relocation to safe, contained areas and the possible

<K<K K LKL KL
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improvement of water quality made by the restoration of water depth and flowithe and
Mulungwa Rivers

Impacts on Natural Drainage System

The natural drainage system within the project area is a very much important environmental
component. During this phase, lots of onsite activities will be implemented during the
construction works and land filling like as vegetation clearance and site development with minor
dressing and leveling. Since the internal drainage system supports the smooth passing of storm
water during the monsoon it may create some drainage congestion if the activities under this
phase are not done properly. For thegifi, the activities will be limited to construction of
labour shed on the leased land. Unplanned disposal of waste material or unnecessary/unused
materials/waste from the worker colony may cause unhealthy environmernwita natural
drainage system, especially during the monsoon season creating nuisance to the local inhabitants.

Impacts on Erosion and Accretions
Erosionr accretion ratein the Maamba area (Mulungwa hilly areas) are veyymamic.Annual

average rates may be-8bla During the construction phasepachinery and equipment
movement, soil reprofiling and levelling, and carryinbe construction materials for
implementation othe thermapower plant project. The movement will create huge wave action
besides the bank line of the channel, which creates threats for the settlements near the
embankment side.

Impact on terrestrial vegetation

The proposed area ismining area within an established mining license although some areas
have undisturbed terrestrial floreio prepare land to commence construction works shaving or
removal of terrestriategetation is a must. In addition, this vegetation would face damage in this
phase due to construction of labor shed and movement of vehicles as well as transmission line
and power plant bases construction. pipeline installation. Moreover, stockpiling of construction
materials requires some space and it would damage herbs and shrubs on site and periphery of the
project area. By clearing the vegetation coverage, wildlife habitat would be destroyed and they
might be displaced from their habitat. Hence, such clearing/damage vegetation imposes high
environmental impacts especially ecological functions.

Impact on Land

Natural landform of the proposed Project site and adjoining site is mining and some of it
previously agricultural land. This land would be affected due to excavation of trenches,
construction of buildings and sheds, movement of traffic, widening and improvement of existing
muddy road, etc. The platform of the Power plant would be raised up to higher than the
maximum flood level.
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Impact on Soil Quality

During earthworks such as leveling and compaction ofwgould be done for construction of
power plant. This would degrade the top soils that are enriched with nutrients required for
afforested and naturally grown plant growth. This might be occurred in the Project site where
construction will be done.

6.3 Environmental Impacts during construction phase

Impact on Ambient Air

Fugitive dust particles may be generated due to site preparation, material transport, piling up of
construction materials, excavation of trenches, batch mixing plant, etc. In addition to these,
operation of construction equipment and vehicles may generate PM, CO, CO2, NOx, SOx, etc.
Prolonged inhalation of dusts by the site engineers and workers might suffer from lung diseases
with symptoms of shortness of breath, coughing, wheezing; chest pain; loss of appetite; tiredness
etc.

Impact on Ambient Noise

Noise is often defined as unwanted sound. Sound is defined as any pressure variation heard by
the human ear. Human ear is sensitive to a wide range of Sound Pressure Levels (SPL) which is
measured on a logarithmic scale with units of decibels (dBA). At present the noise level of
project area is about3-56 dBA during day.Mining operation noise from the APCL Mulungwa

Coal mineis contributing the major and main reasons for this noise level.

Noise pollution during construction phase will be caused by the equipment and process such as
operations of construction machines and equipment: trucks, bulldozer, excavator, air compressor,
Concrete mixing station, Pile drivers, Earth leveling and Generator operation etc. Noise pollution
will directly cause health hazards to construction workers on the site as well as to the residents
living nearby the construction site. The construction activities must be regulated within the
standard limit othelFC, 2008.

Impact on Water Resources

Water quality

Infrastructure development and other project development activities include equipment or
machineries transportation, machineries installation produce liquid wastes as byprbdreis

a possibility to mix the liquid wastes mixed with local channels due to runoff washout and
eventually mixed with the major rive(Zhimu and Mulungwdivers) in the study area. On the

other hand, the liquid waste mayiltrate to the surface soil and finally mixed with the ground
water table.

The riverbank protection works and intake and out channel construction works includes huge
volume concrete consequent of mixing cement and other toxic material with channel water,
which may impact the aquatic environment and may change the ambient status of water quality.
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Impact on Land Use

During construction phase, the present agricultural land use as crop production would be
changed into a different land use as industrial set up with power plant. This change of
agricultural land use in the project site is permanent in nature.

Impact on Soil Quality
During site preparation, earthworks will impact the top soil quality that are enriched with
nutrients required for afforested and naturally grown plant growth.

Impacts on SocieEconomic issues

Labour inrmigration may be increased due to the increased opportunities of employment in the
power plant. A number of local people will be engaged in project related activities and may have
employment opportunity. A segment of traditional occupation/resource user groups have to adopt
alternative occupation. The mode of livelihood will be impacted due to creation of the facilities
of new business and services sectors. Contamination of water and sanitation system. Handling of
heavy construction machineries may create health injury in the project sites. Accidental events
during construction. Unsafe and unhygienic labour shades may create a very hazardous health
problem.

Impacts of Solid Waste

During construction, large amount of construction waste that includes unused construction
materials, construction debris, excavated spoils, abandoned or broken machine parts, debris,
kitchen wastes from labor sheds, packaging materials, used home appliances, etc will be
produced. Moreover, food waste, plastic, papers, cock sheet, cartons, metal or plastic binders,
etc. may be produced as solid waste during this stage. If these wastes are not disposed and
maintained properly, these would have impact on surrounding environment. Space for storage
and disposal of stuffs and materials generated along with old and used equipment and materials
is limited.

Unarranged piling up and disposal of construction waste will cause unhealthy situation in the
area and become visual tiring. If not properly managed, this impact would remain during the life
span of the Project but would be extendeithin the plant premises only. The impact is
reversible. It is very likely to take place if proper management is not adopted which is the
requirement of national and international environmental regulations. Considering all of these, it
can be assumed that the magnitude of the impact would be moderate. Sensitivity of this impact
would be medium

Liquid Waste and Sewerage

It is assumed that during construction phaseincreased number of employees will be engaged

at the Mulungwa Sitéor construction related activitiel.is estimated that significant amount of
sewerage would be generated fravarkforce and miimg operations A small portion of this
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sewerage may escape sewerage collection and disposal system. The fecal sludge would go to the
existing septic tank and septic tanks of the temporary toilétis. added sewerage would not

have any significant impact on the existing sewerage system. The magnitude of the impact would
be moderate and sensitivity would also be medium.

6.4 Environmental Impacts during operation phase

Impact on Air Quality

Impact assessment of the ambient air quality is one of the key issues tmathasedpower

plant Project. This study provides detail emission estimates and air quality dispersion modeling
output/result to assess the air qualitfMalungwa area considering the existing mining activities
and proposed thermal power plafonstruction activities will cause temporary increase in
pollutant emission while operation of power plant will be causing emission of pollutants during
the Project life leading to increase the ground level concentration of air pollutants. The air
pollutants considered in the air quality analysis include Sulfur dioxide (SO2), Oxides of nitrogen
(NOX), carbon monoxide (CO), and particulate matters less than 10 microns and 2.5 microns in
diameter (PM10 and PM2.5).

Pollutants of Concern

The 300MW thermalpower plant will beoperated from local coal mined at the APCLs
Mulungwa mine in Sinazongwe district amdll be transported by covered conveyer belt from

the crushing plant to the coal sheBEmissions from the power plant are a serious concern
especiallyfor thecoalbasedpower plant project.

In addition, the proposed other cdimed power plants will also be a significant source of
emissions in the ashed. Potential pollutants of concern released from the proposefiredal

power plant are Sulfur Dioxide (SO2), Nitrogen oxides (NOx), Particulate Matter (PM2.5 and
PM10) and Carbon Monoxide (CO). The amount of SO2 released is dependent on the properties
of the fuel, the higher the sulfur content of the fuel, higher the amount oivli(be released.

High levels of SQ@ can lead to acid rain, which damages crops, forests, and soils, and acidifies
lakes and streams. Combustion of coal can also be a significant source of particulate matter. Ash
is the main source of particulate maters.

Coalfired power plants also tend to release a significant amount of particulate matter in the form
of soot and fly ash. The formation of thermal NOx is dependent on 3 factors during combustion;
(i) oxygen concentration, (ii) peak temperature, and (iii) time of exposure at peak temperature.
Fuel combustion releases NOx which is composed of NO and NO2. NO2 is of particular concern
and is considered a criteria pollutant. NO2 is used as the indicator for the larger group of
nitrogen oxides (NOx). In addition to contributing to the formation of grdawdl ozone, and

fine particle pollution, NO2 is linked with a number of adverse effects on the respiratory system.
Significant health risks are associated with high levels of ambient NO2, CO and PM2.5
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concentrations. Emissions from the power plant are estimated for two scenarios (i) Baseline
scenario and (ii) project case scenario.

6.4.1Pollution Abatement Measures

Abatement of Particulate Matter

Handling andstorage facilities of coal shall be equipped with dust suppression system. The
conveyor belt shall be covered and the transfer point shall be equipped with dust suppression
system. Hence, dust generation from coal handling and storage activities shall be minimum and
within the standard limit. Nevertheless, sometime, within the close proximity of the handling and
storage facilities, SPM of the local air might rise but automatic dust sensor and suppression
system shall control the generated dust.

The options of removing particulate matter from exhaust gases using cyclones, bag houses
(fabric filters), and ESPs have been reported. Bag houses can achieve removal efficiencies of
99.95% or better for particulate matter of all sizes. ESPs are available in a broad range of sizes
for power plants and can achieve removal efficiencies of 99.7% or better for particulate matter of
all sizes. The choice between a bag house and an ESP will depend on fuel and ash
characteristics, as well as on operating and environmental factors.

As per feasibility study, the coal combustion process will produce maximum 12.77% ash (design
specification) from the total coal inflow. In order to maintain the standard linpedfculate

matter (e.g. PM10& PM2.5) controlling devices must be added before the flue gas emission.
Based on technical and economic analysis, Electrostatic Dust Precipitator (ESP) has been
selected for each of the unit.

Abatement measures for emission of SOx

The range of options and removal efficiencies for SOx controls is wide. Selection of coal on the
basis of sulfur contain is the one of the key ways of reducing SOx emissieBSPreorbent
injection can remove 300% of sulfur oxides, at a cost of US$$200 per kW. PosESP
sorbent injection can achievei®D% SOx removal, at a cost of US$8270 per kW. Wet and
semidry FGD units consisting of dedicated SOx absorbers can remo98%Qat a cost of
US$80 $170 per kW.

The operating costs of most FGDs are substantial because of the power consumed (of the order
of 11 2% of the electricity generated), the chemicals used, and disposal of residues. However,
approximately 85% of the flue gas desulfurization units installed are wet scrubbers, 12% are
spray dry systems and 3% are dry injection systems. The highest SOx removal efficiencies
(greater than 95%) are achieved by wet scrubbers and the lowest (less than 80%) by dry
scrubbers.

A coaHfired power plant utilizes coal (main fuel) and oil (auxiliary fuel for startup). Since the
planned output of each of the power plant8a8MW, the emission standard limit is needed to
comply for all the regulation for greater thadOMW coalbased power plant. However, a single
stack is confirmed with 275m height for this power plant project.
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Abatement of Nitrogen Oxides

The mainoptions for controlling NOx emissions are combustion modifications:-Nax
burners with or without over fire air or-turning, water/steam injection, and selective catalytic

or noncatalytic reduction (SCR/SNCR). Combustion modifications can remove78% of
nitrogen oxides, at a capital cost of less than US$20 per kW and a small increase in operating
costs. SNCR systems can remové B of nitrogen oxides, at a capital cost of US4 per

kW and a moderate increase in operating cost. However, plugging of thegisx because of

the formation of ammonium {sulphate may pose some problems. SCR units can remdve 70
90% of nitrogen oxides but involve a much larger capital cost of USB@per kW and a
significant increase in operating costs, especially for-ficead plants. Moreover, SCR may
require low sulfur fuels (less than 1.5% sulfur content) because the catalyst elements are
sensitive to the sulfur dioxide content in the flue gas. Both plants will adogti@xvburner and

keep the provision of SCR if the level of NOx may breach the emission standard.

GHG Emission

Since the onset of the industrial age, CcCOo2
increased about-2 ppm per year. Electricity generation using carbased fuels is responsible

for a large fraction of carbon dioxide (CO2) emissions worldwide. Among all the fossil fuels,
coal is much more carbon intensive than oil or natural gas, resulting in greater volumes of CO2
emissions per unit of electricity generated.

The coal fired power plants generate the majority of the electricity and produce the highest rate
of CO2 per kilowatt hour(Department of Energy and Environmental Protection Agency,
Washington DC, 2000).
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6.5 AREA WHERE INFORMATION IDENTIFIED IS INCOMPLETE

The Major areas of concern that proved to have some information gabs during ESIA data
collection included the identification of fauna. there are no published data on the exact types and
number of fauna species found $inazongweand particularly the project area. This led to the
team depending on the local knowledge of the birds, snakes ardfaina species observed in

the project area in the most recent past. This information was difficult to prove as despite the
ESIA team spending over 10 days on site, some of the species thatélseclaimed existed
onsite vere not observed. However, the ESIA team only included fauna species that the majority
of thelocalsclaimed to have seen in the proposed project site and surrounding areas
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Project Description of Impact Environmental Impact Characterisation
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Type of Spatial | Freque | Duratio | Reversi | Residua | Acumul | Intensity | Severity | Likelihoo | Sensitivit | Significanc
impact extent ncy n bility I ative d y e

POSITIVE ENVIRONMENTAL AND SOCIO -ECONOMIC IMPACTS
Increased Contribution to the Mining Sector
Construction | The operation of théhermal | Direct On site | Ongoing | Long irreversi | non yes Moderate | Moderat | Probable | High High

power plantsite will make a term ble e

positive contribution to the

local and national econom

through its multiplier effect

Increase Mineral reserve
Operation | Increase sustainablel Direct Local Once Long irreversi | non yes Moderate | Moderat | Probable | High High
management of waste rock Off term ble e
Capacity building and Mining technology transfer

Operation Training will be provided to| Direct Local Ongoing | Long irreversi | non No Moderate | Moderat | Probable | High High

permanenmmaintenance staf term ble e

at the ongoing mine site t

maximize of the benefits

Local economy support

Construction | Local purchase of rav Indirect Local Ongoing | Long irreversi | non yes Moderate | Moderat | Probable | High High

material andservices term ble e

Local purchase of rav Indirect Local Ongoing | Long irreversi | non yes Moderate | Moderat | Probable | High High

material and services term ble e
Operation

Increased Government revenue

Increase in revenue ar Direct/ Local Ongoing | Long irreversi | non yes Moderate | Moderat | Probable | Moderate | High
Operation taxes for both central an| Irreversible term ble e

local government in

Sinazongwe

Employment creation

Employment of local skilled Direct Local Ongoing | Short irreversi | non yes Moderate | Moderat | Probable | Moderate | High
Construction | and unskilled labour term ble e

Employment of local skilled Direct Local Ongoing | Long irreversi | non yes Region Moderat | Probable | Moderate | High
Operation andunskilled labour term ble e

NEGATIVE ENVIRONMENTAL AND SOCIO -ECONOMIC IMPACTS
Air pollution and dust generation

Construction | Temporary air pollution dug Direct Local More Short irreversi | Highly Yes local Low Probable | Low Medium
& operation | to vehicular emission ani than term ble likely
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dust generation by twice
excavation & transportatiol
of ore and raw materials.
Noisepollution and Vibrations
Site Noise generated durin{ Direct Site More Short irreversi | non No Moderate | Low Probable | Low Medium
preparation & | operations at the min| than term ble
Construction | activites by vehicles| twice
earthmoving equipment
excavation of constructiol
materials and  genersd
construction activities
Landscape and Visual Amenity
The creation of visua| Direct Local More Long irreversi | Highly | yes Moderate | Low Probable | Low Medium
Operation intrusion and disruption t¢ than term ble likely
aesthetic quality from ming twice
dumps and pits
Impact from Land degrading resulting from mine pits
Impact emanates from evel Direct Local Twice Long irreversi | non yes Moderate | Low Probable | Low Medium
Operation irreversible lad deration term ble
from thermal power plani
siteactivities
Changes in Biodiversity
Impact arising from theg Direct Local More Long irreversi | non No Moderate | Low Probable | Low Low
Construction | removal of tree species frof than term ble
& Operation | the project footprint. twice
Changes in Soil and Geology
exposure of the rock, so| Direct Local More Long irreversi | non No Moderate | Low Probable | Low Medium
Construction | and rock breaking cavitie than term ble
) & during excavations twice
Operation
Land Use Impacts
Land degradation due t| Direct/Irreve| Local One Short irreversi | non No High Medium | Probable | Medium Medium
Construction | |and clearing. rsible phase | term ble
Changes in land use Irreversible | Local On Long irreversi | non No High Medium | Probable | High High
Operation going term ble
Solid, Liquid and Hazardous Waste generation
Generation of solid wast| Direct Local Twice Short irreversi | non yes Moderate | Medium | Probable | Medium Medium
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Construction | from construction activities term ble

liquid waste from humar

waste and hazardous wasg

from machinery ang

equipment

Physical Injuryrisk due to construction activities

Civil works public and| Direct Site More Short irreversi | non Moderate | Moderat | Probable | High High
Site occupational safety risk than term ble e
preparation | would arise from various twice

constructions activities suc

as foundation, operation ar]

movement of heavy

equipment and vehicles

Storage and improper use | Direct Site More Medium | irreversi | non Moderate | Probable | Moderate | Low Moderate
Construction | mining equipment. than term ble

twice
Impact on historical & archaeological sites

Disturbance to historical an| Direct Site More Short irreversi | non Moderate | Probable| Moderate | Low Low
Construction | archaeological sites due than term ble

excavation works twice
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7.0 ENVIRONMENT AND SOCIAL MANAGEMENT PLAN

For sustainability of the environmerie 300MW Mulungwa Power Generation Limitgdoject

will be implemented in line with the develop&MP, which addresses environmentapauts
associated with thénermal power plandite activities responsibly and effectively. To accomplish

that objective, the environmental management plans below have been developed to enhance the
positive impacts and mitigate the negative impacts of the prdigsuringthat the EMP is
adhered to in all the phases of the prgjptanning, construction, operation and decommission
phases will be the sole responsibility of B&fetyHealth & Environmental§HE) Office, which

will also be responsible for accident prevention, mine safety, and environmental awareness and
training programmes.

7.1 Impact on landscape and aesthetics
a) Less well vegetated areas shall be preferred for work installations and the company will
ensure that only the sites where construction will take place will be cleared.
b) Landscaping and planting of flowers will be practiced to improve the appearance of the
surrounding.
c) In order tominimize visual impact, the color of the structures shall blend in with the
natural environment and the height of structures shall not extend beyond tree canopy.

7.2 Ecological disturbance and imbalance

a) Cutting of trees will be limited so as to provide a windshield against soil erosion.

b) Mulching on destabilized soils will be practiced and sides of the drainage channels shall
be planted with grass or stone pitched to prevent soil erosion.

c) Drain systems shall have scour checks.

d) Topsoil stripping will bepracticedand this will be stockpiled for use when rehabilitating
the site. When rehabilitating, the topsoil shall bespeead and, where appropriate, the
area revegetated with species consistent with the surrounding vegetation.

e) Felled timber will be used in the construction work.

7.3 Soil Contamination

Soils in the areaweredigging and/or drilling will be undertaken may be contaminated with oils
from the machinery to be used. This impact will be minimal given that the drill holes will only

be placed on the rocks to be blasted. Rarely the presence of chemically active mineral phases in
the dust (e.g. sulfides occasionally present at hard rock ore) may alter soil chemistry and
suitability for the fauna and flora that the soil supports. Dust impacts of such nature are relatively
limited in most cases.
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7.4 Vibrations and Noise
Impact of vibrations and noise on air quality

a) Operation of equipment with potential to generate high levels of noise will be limited to
day time.

b) Workers assigned to jobs with high prolonged exposure to highly pitched noise will be
provided with personal protective gear such as ear plugs or muffles as appropriate.

c) Equipment will equally be serviced to improve efficiency and reduce friction of moving
parts which may generate noise to limit noise levels to less than 85 dB.

d) The blasting operation will be done by experienced employees, who are quite adept with
handling and use of explosives.

e) Adequate warning will be carried out before blasting.

f) The mine site will be fenced off to prevemtauthorizedccess.

g) Cutting of trees will be limited so as to provide a windshield against noise pollution.

h) All construction works will be done during the normal working hours of the day to avoid
or to keep noise pollution to a minimum level that may disturb the animals, birds, insects
etc within the locality of the project site.

i) Water sprinkler systems will be installed in the crushing plant and at bulk ore transfer
locations to suppress dust.

j) Air quality control equipment will be installed in critical areas to assess the performance
of the dust suppression systems.

7.5 Air quality and Dust generation
Haulage trucks will be regularly cleaned and maintained to reduce exhaust emissions.
a) Access tracks and cleared areas will be regularly watered down to reduce emissions of
dust.
b) In the event of excess dust being generated, personal protective equipment (dust masks)
will be used.
c) Employ appropriate measures to reduce dust by: Keeping disturbed areas to a minimum,
and revegetating bare areas, as soon as possible;
d) Minimizing vehicle movements and speed.

7.6 Public safetyduring construction of power plant

Blasting activities to be undertaken on site using explosives may create a risk to the public and
employees through fly stray stones. Explosive handling may also be a potential high risk of

injury and death. Rock falls from the weaken rock strata at the site may also be another potential
public safety concern. Blasting of the rocks will be controlled and undertaken during the day

with maximum safety caution and warning to the employees and the public. The project site is

located away from residential establishments and thus the risk of injury or damage through stray
fling stones is insignificant.
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7.7 Ground and surface water contamination

The proposed project site has one stream, on the Southern bordeonstrectiorand operation
activities will not result in the release of any effluent. Dust depositions on surface water bodies
may increase the presence of Total Suspended Solids (TSS) and Total Dissolved Solids (TDS).
Active minerals in the dust may dissolve and alter the pH and chemical composition of the water
and make it unsuitable for fauna and flora to inhabit. The depth of the blasting of the rocks and
excavation will not reach ground water level. Therefore, the impact of surface and ground water
contamination is insignificant. Runff from copper ore waste tips or copper ore fines stockpiles

can cause erosion and contaminate local watercourses. Suspended solids (and acid drainage) may
harm freshwater ecosystems and impact on other water users. Waste may also create problems if
dumped on flood plains where it may exacerbate flooding. Settled silt and clay can also be
washed out and displaced from settling ponds and lagoons during storm events.

7.8 Vegetation Clearance

Clearing of the project area for establishment ofttleemal poweplantsite will be restricted to

the allocated land only. The project area is mostly covered by rock bed and has no major trees of
rear or endangered species that will be highly impacted by the clearing activities.

7.9 Impact of abstraction of water on local water resources

a) Careful use of water resources will be implemented to reduce wastage arising from spills
and leaks.

b) Awareness will be created among the work force on the need to conserve water.

c) Regular monitoring of the water pipe network for leaks will be undertaken.

d) Reuse of water during construction and operational phases will be instigated. This
includes use of dirty water for dust suppression.

e) The boreholes to be sunk will be regularly monitored to verify any impact on water
levels.

f) Mulching on destabilized soils will be practiced and sides of the drainage channels shall
be planted with grass or stone pitched to prevent soil erosion.

g) Drain systems shall have scour checks.

h) To limit, contain, and manage the impact of spillages, fuel tanks and drums will be
contained in a bund of sufficient capacity and will stand on an impervious surface.

i) To limit the quantityof spills during transfer from drums to vehicles, hand pumps will be
used.

]) The open storm water drainage system shall be designed by utilizing a series of French
drains around the roads and buildings.
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Table 25: ESMP for MPGL Operations
Impact Enhancement Mitigation Frequency of Monitoring Time Performance | Responsible Cost
measures What to | Frequenc frame indicator person (USD)
monitor y
Enhancement measures for Positive Project Impacts
Increased To maximize this benefit, wher] Amount of | Monthly Mine Increased Plant Manager 2,000
Contribution to the possible procurement of servic( revenue lifecycle | revenue to the
EnergySector from local contractors anidcally | contribution to national treasury
produced raw materials during th the  national and contractorg
construction phase should I economy engaged on th¢
done. project.
Capacity building| Training will be provided tg Policy Weekly Mine A policy in place | Plant Manager 1,200
and technology permanent maintenance staff | activities lifecycle
transfer the existing mine to maximize (
the benefits
Local economy| Where possible procurement | Number of| Bi-annual | Operatio | Employees  on Plant Manager 7,000
support services from local contractol people n phase | site
and locally produced ray employed at
materials during the constructig the mine and
phase should be done contractors
working
onsite.
Increased Where possible procurement | Tax remissiong Annual Construc | Tax remittance Plant Manager -
government services from local contracto tion and| receipts/records
revenue and locally produced raw operation
materials during the constructig
phase should be done.
Employment APCL will employ about 200 Number of Monthly Construc | No. employed in | Plant Manager 25,000
creation and permanent workers for the minin people tion project
contribution to project. employed by phase construction
poverty reduction the project phase
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Capacity building
and skills
development

Workers that shall be enmpled
shall acquire skills inmining
sector

Wor ker 6

skills

Monthly

Level
acquired

Construc
tion &
operation
phases.

of skills

Plant Manager

2,000

Subtotal costs

46,200

Mitigation measures for Negative Project Impacts

Impacts on the

existing flora

Clearing of the site will howeve
be confined to the projeg
boundaries. Soll erosio
processes by wind and rain due
vegetation cover clearance w
increase but these will b
controlled by: Restricting
vegetation clearance ar
excavations activities within th
footprint of the project site; an
Construction of an effective stor
water drainage network and usi
other well engineering

Construction
activities

Daily

Construc
tion between

Mine site

Alignment

actual

MPGL

5,000

Impacts associate
with  health and
safety risks,
exposure to
hazardous
conditions

1 Hazardous material will b
managed in accordance wi
Waste Managemer
Regulations. Adequat
protective equipment shall b
provided to the person
handling hazardous materig
and those who are likely to 4
exposed to such conditions.

9 The developer will not allow
any developments around tl
mine that could put the worke

and the local community at rish

Accidents with
proposed

the
project site

Daily

Construc
tion and
Operatio
n

Records

Accidents

Plant Manager

5,000
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1 In the event of exposure f
hazardous conditionsAfrican
Power Coal imited first aiders
will attend to the patient prior t
immediate relocation of th
patient to the nearest medig
facility in Sinazongwe
Impact on| Land degradation due to th Construction | Monthly Construc | Presence o] MPGL -
Landscape an( creation of land overburde activities; tion & | overburden
Visual Amenity material and dumps on the mif Operatio | material
site. n
Impact on Diversity| 1 Monitor the Mine site invasior Invasive Daily Construc | Free from| MPGL, 2,000
by native and alien species a| species tion & |invasive  alien| ZEMA
employ mitigation measures. Operatio | species.
9 Adhere to strict conservatio n
practices. And limit vegetatio
clearance to the critical areas.
Mining, 1 Use the existing roads to accg Access roads | Daily Construc | Only existing| MPGL 35,000
Construction ang the mine site to reduce th tion & | access roads af
maintenance impacts on the surroundin operation| used
related impacts flora.
Monthly Operatio | Records/reports | MPGL
n on monitoring
Soil and Geology | Slippery ground during wel Exposure off Daily Construc | Records/reports | MPGL 8,000
months. This will be mitigated b) rocks, soil ad tion and| on monitoring.
avoiding resuming work rock breaking Operatio
immediately after the rains and | n

applying blast on road networks.
Floating rock boulders in sub sg
i This can present a high ris
during the  construction

operation stages of the project.
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can result in unstable structure

Detailed mapping of subsurfag

should be carried out as

mitigation measure.

Vegetation shall be cleared on| Vegetation Daily Construc | Records/reports | MPGL

in area that shall be inundated tion & | on monitoring.

prevent soil erosion in the are Operatio | Vegetation is

adjacent to the specific area th n cleared only in

shall be inundated. area that shall b
inundated.

To reduce soils contaminatio| Hazardous Daily Operatio | Records/reports | MPGL

hazardous fuels and oils and so| fuels and oils, n on monitoring

waste shall be managed | solid waste.

accordance with the provisions

relevant Zambian environment

regulations.

In case the contamination occu| Contaminated | Daily Construc | Records/reports | MPGL

the contaminated soil shall f soil tion & | on monitoring.

treated appropriately using th Operatio | Containment

best soil treatment methods, n soils are

per recommendations  frof adequately

ZEMA. treated.

To prevent soil compaction, th Soil Daily Construc | Records/reports | MPGL

activities likely to compact th¢ compaction tion & | on monitoring.

soil shall be restricted to the ar Operatio | Soil compaction

that shall be inundated as much n is restricted to

possible. the area tha
shall be
inundated

Noise pollution &| Activities involving noisy| Activity Daily Construc | No noise| MPGL 5,000
vibration machinery or activities shall b duration tion generating
restricted to between 07:4®:00 activities are
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to minimize disturbance to th conducted beforeg
nearby community. 07:00 or after
18:00
Noise levels for shall be kef Noise Daily Construc | Noise levels kepi MPGL
below 80dB. tion below 80dB.
Air pollution and| The dusty portions of the site Dust Daily Construc | Dust is MPGL
dust generation shall be watered regularly, and tion adequately
reasonable vehicular speed limit suppressed.
shall be adhered to.
Limit machinery and vehicula Traffic flow | Daily Construc | Dust and C® | MPGL 2,000
movement to essential work only and speed tion nuisance kept
limits
Machinery shall be maintaing Machinery &| - Construc | CO, (or soot)| MPGL
regulary to reduce Cg| vehicle tion nuisance reduce
emissions. maintenance
Risk of | The local community will bg No. of | Weekly Construc | Community MPGL
construction informed of construction dange| reported tion knows and can
activities prior to commencement of th incidents in relate the
activities. community dangers
Increased SSPL will use the existing Sensitization | Daily Construc | Sensitization MPGL, 1,000
HIV/AIDS company policy on HIV tg activities and tion & | activities Sinazongwe
transmission sensitize workers and communi| materials operation| conducted DHMT
on the disease.
Total costs (USD) 83,000.00
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7.6 Emergency Response and Preparedness Plan
This Emergency Response and preparedness Plan is a guide to respond to emergency
situations which may arise during t@eration of thepower plant The plan identifies
likely emergency situations together with their causative factors followed by an
elaboration of the proposed response. The plan finally identifies the respondents in order
of priority. It is anticipated that implementation of the plan would help minimize the risks
associated with implementation of the proposed project within acceptable levels. The plan
is however subject for review each time there is a new, unforeseen emergency situation
and incorporates all causative factors resulting in such emergency situations for improved
future response performance.
The primary ainof the Plan is to:
V Safeguard lives of peopleorking withinthe project site that may be caused as a result

of theoperations.
V Lessen property damage of peopléniyin the surrounding areas of the project.site

7.6.1 Categorization of Emergencies

Emergencies shall be categories in three lexethiown below:

(a) First Level: Non-emergencybut unusual

First Level describes a n@mergency but unusual event and slowly developing and may
not yet be a threat to the operatwinthe mine Nevertheless, itnay continue to worsen.

The mine Manager and his team shall investigate the situation and recommend actions to
be taken.

(b) Second Level: Potentiahine wallfailure situation

This level describes a situatittmat may eventually lead taine pt wall failure.

7.6.2 Emergency Response Team

African Power Coal Limitedshall constitute an Emergence Response Team comprising
relevant stakeholders. Its primary role will be to attend to emergencies resulting from the
project undertaking within the required time, using the available resources.

7.6.3 Stakeholder Notification

The Mine manager shall be responsible for notification of staff, the public and relevant
authorities using effective means of communicaiiorthe event of an emergencyhe
following telephone numbers, for example, shall be used during an emergency:

General Emergency Line911

Medical services/ Ambulande991

Police- 992

Fire Brigade 993

< <<<K<KL

Pg.93



1

GREENLINE o

Environmeatal Solutions Limited

Proadly 5 RANDPARK CONSULTANCY
3 bi AND ENERGY
TRADING LIMITED

7.64 Measures for Prevention of potential accidents and incidents

During the operation of thethermal power plantsensitizationwill be undertaken and
induction of all employees including contractors will be conducted in line with the safety
policy of Mulungwa Power Generation Limiteddll employees will be issued with
appropriate PPE when undertaking construction and earth works incledaayation
activities at themine on the project site.Work areas will be restricted to authorized
personnel onlyand all work areas will be placed with appropriate signage to ensure no
accidents occur during tloperationphase.
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Table 26: Emergency Preparedness and Response Plan

EmergencySituation Likely Cause Proposed Response Respondents
1.Road traffic |a) Speeding motor and| | Create speed limit signs on the road and sensitiad users in the proje( Plant Managey Zambia Police
accidents (RTA) construction vehicles il area of construction vehicles risk of accidents and injury. and  Sinazongwe District
the project area roads. |  Construct speed humps to control speed of vehicles. Hospital.
b) Lack of speed contrg q R T A il be reported to the Police station within the boundarieshef
humps & signs. Mine.
1 Victims will be treated using first aid sldlbn site prior to reference to th
nearest health centre.
2. Occupational | a) Unskilledlabour 1 Apply appropriate First Aid. Plant Manager First Aid
injuries b) Neglect of safety| § Document incidence. Attendant on  Duty, an(
procedures  Treat minor injuries using first aicEvacuate to hospital if necessary. | SinazongweHospitalStaff.
c)Faulty equipment an{ q |nvestigate causative factor aimdtitute appropriate measures to preven
tools similar occurrence.
d)Sheer Accidents
e) No safety induction
3. Oil and Fuel a) Neglecof safety 1 Containspillages by applying suitable material to stop material flow and Plant Managey Emergency
Spillages procedures spread (e.g. Spill Kits). Response Team, ZEMA,
b) Equipmenimachinery | { Inform ZEMA and other relevant agencies.
malfunction 1 Clean up affected areasd remediate contaminated soils
1 Document incidence.
4., Soil contamination a) Poor chemical handlin¢ 1 Preventwater runof from themine andaffect aquatic species Plant Manager ZEMA,

with chemicalsand
effluent

and
failure.
b) Neglect of chemical
handling procedures.

dfluent  system

9 Clean up the affected areas.
9 Chemical neutralization d@ffected areas of thaine

SinazongweCouncil

NB: The above proposed Emergency Response Plan will be reviewedireachn emergency situation occuosincorporate any missing

causative factors and review response mechanisms for enhanced effectivenése inciturrences within theaine siteand surrounding
community inlocal Village area.
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7.7 Enhancement plan for environmental, soci@conomic and cultural impacts

Mulungwa Power Generation Limitedill implement a Plan that will seek to enhance the
positive environmental, economic and social cultural benefits of its presence in the operational
area ofSinazongweandthe surrounding areas. The focus of the plan is to prevent the occurrence
of negative effects on residents in the project area of influence while maximizing their benefits.
Mulungwa Power Generation Limitedill implement the following programs as part of its
socioceconomic management plan. The proposed interventions are aimed at broadening the
beneficiary base for the companyd6s business
groups of shareholders, employees and tax/levy collectors by including the public especially
those closest to the operational area.

7.7.1 Employment action Plan

Mulungwa Power Generation Limitethas given priorityto local residents in offering
employment opportunities. Employment will only be offered to outsiders if the required skills,
work ethic and experience could not be found locally. Further, the company will provide equal
opportunities to both males and females provided they meet the education and skills/experience
criteria. The company wilendeavorto institute a counseling program to help prepare all
employees scheduled for retrenchment or retirement prior to the effective dates on finance
management and investmenkulungwa Power Generation Limitedvill ensure that
casualization of labour is minimized by offering employees fixed term contract type of
employment if this is suitable.

7.7.2 Educational and training support plan

Training of enployees regarding specifinining skills will be undertaken and this will benefit

both the company and individual employees. Community support may also be offered where
applicable and if funding is available.

7.7.3 Local economic development

Where relevant, priority will be given to local suppliers of goods and services as a way of
empowering the local economy. This will be done with a view to supporting local economic
development. Information on how to conduct business Wthlungwa Power Generation
Limited will equally be communicated to help would be local contractors and suppliers.

7.7.4 Community Support Plan

Mulungwa Power Generation Limitedill periodically liaise with local communities in the
project area in identifying development programs reflecting major community needs and work
with them in supporting the community provided the community will have demonstrated the
willingness to help themselves with the company providing supplementary support. As part of
its policy on corporate citizenshigviulungwa Power Generation Limitedill inform the
community in which it operates and get themtojolate with devalpments taking place at the
thermal power plantThis will facilitate community participation in decision making on major
developments. This process as withnessed during this EIA preparation process will continue
throughout project implementation phase by calling the public and consulting them on major
decisions with a bearing on the local and wider environment.
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8.0DECOMMISSIONING AND REHABILITATION PLAN
The proposedhermal power planlife is expected to extend for at least $8ars. It is expected
that there will be varioupowerdevelopmentsvithin the area ragting from the implementation
of the300MW thermal power plant site SinazongweDistrict.
Economic sustainability and technological changes / advances as well as climate change will be
the key factors that will influence any decision to decommissionntime As these factor
dictate, as specific closure concept and plan will be developed.
Generally, decommissioning and closure principles require that a project is decommissioned and
the site rehabilitated in a socially responsible manner that reflects sound environmental
management practices. The decommissioning and closure phase of a project should be
implemented to achieve the following objectives:

V To protect public health and safety;

V To reduce or prevent environmental degradation; and

V To allow for the continued productive use of the project site, similar to its original use

or to an acceptable alternative use.

In respect of the operation of thpant and related infrastructurdecommissioningand site
reclamation activities that may cause environmentapairts include facility removal,
progressive rehabilitation of pitend recontouring, and revegetation. The typical activities tha
will be undertaken during thmine decommissioning and site reclamation phase will include the
following:

V Breaking up of concrete pads dodndations;

V Rehabilitation of the pits and soil-pgofiling;

V Removal of access roads that will not be maintained for other uses;

V Re-contouring the surface and revegetation; and

V Reestablishment of the natural drainage pattern of the site.
In respect of the operation of tMine, decommissioning and site reclamation activities that may
cause environmental impacts include facility removal, lancbreouring, and revegetation.

8.1 Closure objectives

Theclosure ofthe plantoperationon successful achievement of the project objectauas at the
exhaustion of the mineral resources at the miilebe done at the close of thoject lifecycle

The closure objective will be to restore the site to its natural state. This will be a transitional
change over a period of time in order to restore thegéandonmento its original state. The site

will have to be restored to a condition which is safe, stable and minimizes environmeatasimp
on the flora, fauna, watemnd soil The area must as a minimum not negatively affect the socio
economic status of the local residents in the project area.

In the event that the project is abandop&dr to its lifespan being over,decommissioning and
closure plan will be instituted to ensure all the potential negative effects arising from the
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| be addressed in totality taking into consideration the cost attached to the

ectives

Aspect

Obijective

Final land use

Maximizethe beneficial use of thmine siteafter closure.

Safety and public
health

Leave the site in a condition that reduces adverse effects on people and the enviro
generally acceptable by stakeholders.

Vegetation Revegetating the site @llowing the site to naturally reegetate to meet the regd
condition prior tathermal power plargite activities and land acquisition BPCL.
Ground watell Achieve a condition where contaminants on site are below acceptable standards. N

contamination
Soil contamination
Sociceconomic

potential of offsite pollution.

Achieve a condition where contaminants on site are below acceptable standards.
Enable all stakeholders to have their interests considered during the closure phas
project as explained in the project disclosure meeting.

8.2 Decommissioning during construction (project abandonment)

Prior to project completiorMulungwa Power Generation Limiteday consider abandoning the
project atoperation stage having realizesome resources from th@ant site activities. A
decommissioning and closure plan will be instituted to ensure all the potential negative effects
arising from the abandonment will be addressed in totality taking into consideration the cost
attached to thenineundertaking.

8.2.1 Potential effects

Negative environmental impacts

During the closure phaseshabilitation of thelant infrastructurgits, removal of infrastructure,
aceess routes used to relocaténe machinery and other equipment may be sources of dust due
to vehicle movement. This will result into dust generation that may affect the vegetation by
settling on thdeaves of flora around thaine site Settlements in the viaity of theminewill be

affected by dust resulting from the gravel roads due to their distance from the haul roads.
Increased noise levels may be experienced by residents near the access routes during removal of
equipment. The fuel storage facility used for refuelingopérationalvehicles and machinery

may lead to underground and surface water contamination if not properly managed at project
abandonment stage.

Negative Physical impacts

Negative physical effects of the premature abandonment of the project will irgguéeation

and noncollection of construction waste materials such as sandrygdast, blocks, scaffolds,
cementand mounting systems (piles and support raburielations dug up during construction

may lead to physical injuries if warning signs and security are not pobeaickbe site during this
phaseA lack of security fencing of the area will lead to loaadidents trespassing in thene

siteand vandalizing the incomplete structuaesl increased risk of safety at the mine.pits
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Negative ecological impacts

Most of the trees thahat have beeout down during th@perationphase will completely be lost
resulting into water runoff and erosion during rainy season. Once trees are lost, this will change
the biodiversity of the project area as the indigenous tree population will be reduced.
Socioeconomic negative impacts

The potential employment opportunities for the local people will be lost due to the project
abandonment. This may lead to increased crime rates in the area as the potential economic
activity will no longer be attainabl&his in turn will lead to loss of economic value that would

have been realized if the project was implemented.

All these effects are deemed potentially negative during the closure phase of the project. The
potential effect, its class, score in terms of extent of the effect, occurrence frequency and the

responsible personnel to ensure mitigation measures are implemented are summarized in the
table below.
Table 28: Project abandonment potential Impacts

POTENTIAL EFFECT | CLASSIFICATION EXTENT SCORE| FREQUENCY | RESPONSIBILTY
L M | H

Soil erosion/water run of Environmental Medium O EHS manager
Solid waste generation | Environmental Low 0 EHS manager
Ground watg Environmental/public | Low 0 EHS manager
contamination health.

Air quality pollution Environmental/occupat Low 0 EHS manager

onal health.

Deforestation Ecological. Medium O EHS manager
Loss of fauna habitat Ecological Medium O EHS manager
Employment loss Socioeconomic. High 1| EHS manager
Increased Crime rates | Socioeconomic. High 1| EHS manager

8.2.2 Mitigation measures

Warning signs around the project area will be erected to warn potential trespassers of the
physical danger posed by the abandoned project.buifieup area will be fenced off during
construction and fence will act as barrier tetat illegal entry into thenine area. All the
materials that will remain unused at the project site will be taken away to avoid posing a
physical hazard. Sampling of water will be conducted and sanaplalyzedas part of the
closure plan and results presenteddlevant authorities such ZEMA and Sinazongwelown
Council. Corrective action will be taken depending on the outcome of the water sample results.

8.3 Decommissioning after ceasing operation

Mulungwa Power Generation Limiteidtendsto undetake the dump sit®perations project

through the30year resource estimated time for doal mining activitiesand/or when it reached

the storage capacityAll relevant local and regional regulatory bodies suchhasMinistry of

Energy and Ministry oMines and Minerals Developme@tambia Environmental Management
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Agency (ZEMA), Sinazongwel own Council, government departments and other relevant local
authorities and/or interested and affected parties will be informed beforehand in the event that
the developer decides to abandon the implementation of the project for any predicted or
unforeseen circumstances. A detailed final closure plan will be submitted for approval to ZEMA
and Ministry of Mines and Minerals Development

The following sections describe the activities to be undertaken by the developer to successfully
bring the project to a close taking into consideration all the environmental, physical and socio
economic impacts that may arise during this phase.

8.4Environmental closure plan budget

An estimatedJS$ 48,3300 will be usedfor the decommissioning amdhabilitation plan of the

Mine Site The amount will be disbursed on need basis during the period of closure and post
closure monitoringMulungwa Power Generation Limitesll expend the above stated amount

in accordance with the activiti@sdicated in the tdb below.

Table 29: Proposed Closure Budget Estimate

Activity Rate/ Unit measure(USD) Quantity Cost (USD)
Equipment /infrastructure dismantling

Un-installation of mounting system 6,200.00
Demolition ofoffices,houseand other concrete 3,600.00
infrastructure.

Burying of pits on the mine site 2,000.00
Disposal of demolition waste 1,300.00
Grading, levelling and clearing of demolished 2,300.00
areas

Demolition offuel storagedfacility and 2,200 2,200.00
related structures

Treatment of contaminated soils 2,300.00
Re-vegetation costs

Supplying anglanting trees 3.00 1,800 M 5400.00
Vegetation care anghaintenance20% of cost) 1080
Installation of warning signage 10 1000
Subtotal (for pre closure activities) 27,380.00
Post closure monitoring

Collection and analysis of ground water samp 6,000.00
(monthly)

Collection and analysis of surface water samg 6,000.00
(monthly)

Collection and analysis of s@ample i i 3000.00
annual)

Noise/Air qualitymeasurement${ annual) 1250.00
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Public consultations 1,200.00
Summary reports(kannual) 2,000.00
Detailed reports (annual) 1,500.00
Subtotal (for post closure monitoring) 20,950.00
GRAND TOTAL 48,330.00

Certain components of the project site buildings and infrastructures could be adapted for
sustainable use including use as small business enterprise themmne area. These buildings
include stores, workshopsifices etc. The local community and businesses will be consulted in
this regard prior to closure.

8.5 Stakeholder consultation

Relevant stakeholders and prospective affected people and other interested parties were invited
for the project scoping meeting. The stakeholders identified both at local and district level that
may have interest in the project undertaking and those directly affected by the proposed
development. Two consultative stakeholder meetings were held in respect of the proposed
thermal power plansite activities. Stakeholder engagement included disclosure of the proposed
mining activities through invitations to the scoping meetings. Summary details of the stakeholder

engagement meetings are presented below;
Table 30: Stakeholder engagement record

Meeting date | Meeting Venue
06.09.2023 APCL mine site

Stakeholders present
Mulungwa Development Committes
Area Councilor, 21 headmen within tk
project area, APCL, Greenlin
Environmental Solutions anulungwa
Power Geeration Limited

Summary discussion

Local Stakeholder engageme
and disclosure to th
community on the projec
ESIA commencement.

04.10.2023

APCL mine site

African Power Coal, Mulungwa Powg
Generation Ltd, Randpark Consultang
Sinazongwe  District ~ Administratio
Project, Sinazongwe Town Council, De
of social welfare, Ministry of Agriculture
Forest Dept and Mweemba Chiefdo
Local headmen and the Mulungy
community

ESIA Scoping meeting for th
proposed waste rock dump s
and declaration of the impac
and mitigation measures of tf
impacts. Obtain views
comments and concerns fro
stakeholders for inclusion i
the ESIA TORS and Scopin
report

12.06.2024

APCL Mine

Mulungwa Development Committes
Area Councilor, 21 headmen within tk
project area, APCL, Greenlin
Environmental Solutions and Africa
Power Coal Limitedand the Mweembg
Chiefdom committee and Chig

Representative

Local Stakeholder engageme
and disclosure to th
community on the projec
ESIA study findings,
concludeddevelopmental plar
for thePower Plant mject.

Pg.101



RANDPARK CONSULTANCY
AND ENERGY
ING LIMITED

Praudly Banbian

19.06.2024 APCL Mine Di strict st a k eAfrigdn ¢ ESIA Disclosure meeting o
Power Coal, Mulungwa Powg the findings of the EIA study
Generation Ltd,Randpark Consultancy for the proposed Thermal
Sinazongwe  District  Administratiol Power Planiocated within the
Project, Sinazongwe Town Council, Dg licensearea anddeclaration of
of social welfare, Ministry of Agriculture| the impacts and mitigatio
Forest Dept and Mweemba Chiefdo| measures of the impact
Local headmen and the Mulungy] Obtain views, comments ar
community concerns from stakeholders f
inclusion in theFinal ESIA

= =

P

ESIA scoping meeting (04.16.2023) \Mulungwa Min rict

—

\ < b d - - & XL

Sia S

i B A Y
Consultative meeting with the headmen and Mulungwa communi

ty development committee (06.09.2023)

EIA disclosure meeting for the proposed Thermal Power Plant 19.06.2024
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8.5.1 Other Stakeholders in Environmental Monitoring

Stakeholders that may be interested in the environmental monitoring of the project impacts apart
from Mulungwa Power Generation Limiteduring the design and developmamid operation of

the mine projectinclude, among otheiBEMA; Ministry of Mines and Minerals Development,
Ministry of Agriculture, Department of Social Welfare, Forestry Department, Ministry of Lands,
Chiefs and Traditional AffairandSinazongwél own Council.

Furthermore, Zambia Policdocal authorities, health and other public authorities as well as
various utility and service providers will also monitor some of the effects of the project during
their day-to-day work responsibilities. The resultant data collected from monitoring should be
analyzedand the information generated used to improve the implementation of the project. The
analysis of this data should be done on a regular basis, preferably by those institutions with
formal monitoring responsibilities.
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9.0DECLARATION OF AUTHENTICITY OF REPORT CONTENTS
To the best knowledge dflulungwa Power Generation Limitethe content of this report is the

work of the consulting team and any work done by others have been quoted and referenced
accordingly.

Yours faithfully,

John Zong Cheng

Director
Mulungwa Power Generation Limited
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10.0CONCLUSION

This Environmental Impact Assessmerdsasmeant to objectively assess and evalumpacts
that may arise because @posedhermal power plangite operationsat Mulungwa Coal Minge
The project aims asustainably managing waste rock and overburdéh environmental
planning and mitigation of negative impacts of the proposed activities onZ&EMA approval
is granted.

The positive impacts of the projects appear to be more sustainable in that the proposed project is
aimed at improving the socioeconomic status of both the region and the country. Based on the
level of detail and depth of the study, it is the view of the consultant that all envisaged
environmental and Socieconomic impacts have been fully addressed within the limits of the
current state of knowledge and reasonable pradtiedso believed that with proper regulatory
supervision, the negativiempactsof the project could be mitigated and the positive impacts
enhanced.
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12.0 APPENDICES

Appendix 1: Mulungwa Power Generation Limited Company Registration Documents

CF45

(Regulation 46)

Companies Registration No. 120230049860
Serial No. 127276

O sTa = o =

Republic Of Zambia
The Companies Act, 2017
(Act No. 10 of 2017)
The Companies (Prescribed Forms) Regulations, 2018
(Secrion 14)

CERTIFICATE OF INCORPORATION
PRIVATE COMPANY LIMITED BY SHARES

This is to certify that MULUNGWA POWER GENERATION LIMITED is on and from the

26th day of April 2023 incorporated as a PRIVATE COMPANY LIMITED BY SHARES.

Given under my hand and seal at Lusaka. Zambia, this 26th day of April 2023.

Peter Chewe CHILUFYA
Deputy Registrar of Companies

For further details relating to this business visit
http-/fwww. pacra.org. zm
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CF47

(Regulation 48)

Companies Registration No. 120230049860
Serial No. 1272765

OF e e ot

D

BRE __ " X350/
Republic Of Zambia
The Companies Act, 2017
(Act No. 10 of 2017)

The Companies (Prescribed Forms) Regulations, 2018
(Secrion 14)

CERTIFICATE OF SHARE CAPITAL

This is to certify that MULUNGWA POWER GENERATION LIMITED has the nominal
capital of K15,000.00 divided into:

Number Class Value

15.000.00 Ordinary 1.00
Given under my hand and seal at Lusaka. Zambia. this 26th day of April 2023.

Peter Chewe CHILUFYA
Deputy Registrar of Companies

For further details relating to this business visit
http-/fwww.pacra.org.zm
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Appendix 2: Mulungwa Power Generation Limited EIA T ORs Approval Letter

AN Wy
/ s,

.
“,

e

ZAMBIA ENVIRONMENTAI: MANAGEMENT AGENCY

)

30 Nov, 2023
{serial_no}

The Director

MULUNGWA POWER GENERATION LIMITED
Light Industrial Area,

Plot No. 11835 Light Industrial Area, Mungwi Road
Lusaka

Dear Sir, Madam

REF: APPROVAL OF THE ON THE TERMS OF REFERENCE AND SCOPING REPORT FOR THE ENVIRONMENTAL IMPACT ASSESSMENT OF
THE PROPOSED CONSTRUCTION AND OPERATION OF A 300MW THERMAL POWER GENERATION PLANT IN LICENCE No.28318-
HQ-LML IN MULUNGWA VILLAGE BY MULUNGWA POWER GENERATION LIMITED

The above matter refers,

Zambia Environmental Management Agency (ZEMA) has reviewed the Terms of Reference (ToRs) and Scoping Report for the Environmental
Impact Assessment of the proposed construction and operation of a 300mw thermal power generation plant in licence NO.28318-HQ-LML in

mulungwa village by Mulungwa Power Generation Limited. We would like to inform you that the said ToRs and Scoping Report have been
approved.

The approved ToRs and EIA team members are as below:

i Project and Project Location

The proposed site for the project is located within the African Power Coal Limited mining site which lies in Mulungwa area of HRH
Chief Mweemba in Sinazongwe District. Sinazongwe is a town in the Southern Province of Zambia laying on the north shore of
Lake Kariba. The proposed project site is located about 30 Km from Maamba CBD. The site can be accessed via an unpaved dirty road
from Maamba central business area. The proposed thermal power plant will be located within the extents of African Power Coal
Limited Mine License No. 28318-HQLML, preferably in areas away from mining activities, mine infrastructure, fuel facilities or any
sensitive installations. The nearest developments and landmarks to the site include.

» Maamba Collieries 30Km away towards the north

 Sulwegonde Rural Health Centre 16 Km away towards the north

«+ Sulwegonde Primary School 15 Km away towards the north

« Siapubwe Primary School 8km south of the proposed site

The identified areas within the license for the proposed facility are indicated below with Area C being the most suitable site in view of
size and proximity of other existing installations.

Area A: 26,105m? located next to the Mine entry security checkpoint and encompasses the existing football field and is opposite the
current Zambia Kitchen and old campsite,

Area B: 47,585m? located opposite the proposed clinic (at the newly graded and proposed truck park). Areas A and B are
approximately 98m and 132m respectively from the Zhimu River which flows from west to east and is confluence by Mulungwa River
which traverses the active mine site on the western side of the proposed project site (A and B).

Area C: 100,000m? located near dump No.2 (17°32'49.1"S,27°2'36.9"E). The site is boundary is approximately 120 to 200m from the

banks of the Mulungwa river. The coordinates of the 100Ha allocation and the proposed project site within the license, The boundary
coordinates are in the table below:
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Proposed Project Scope

RANDPARK CONSULTANCY
AND ENERGY
TRADING LIMITED

Mulungwa Power Generation Limited envisages to construct and operate the proposed 300MW thermal power generation plant within
mining license No. 28318-HQ-LML for a period of minimum 30years. The proposed power generation plant will be implemented on
100Ha of land within 28318-HQ-LML. The project will consist of two steam turbines that will each generate 15S0MW of power using
coal as the main energy source from African Power Coal Mine. The proposed power generating plant will use approximately 0.12tones
of coal per day and about 1ton per week depending on the quality and efficiency of coal. The thermal power plant will be a large-scale
facility that will convert heat energy into electricity by using coal from the mining area as the main energy source. In terms of
infrastructure development at the proposed facility, the following unit components will be key in the operation of the thermal power

plant:
v Coal Handling Plant;
v Pulverizing Plant,
v Draft or Draught fan,
v Boiler,
v Ash Handling Plant,
v Turbine and Generator,
v Condenser,
v Cooling Tower and Ponds,
v Feed Water Heater,

v Economizer Super heater and Reheater,

v Air pre heater,
v Alternator with Exciter,

v Protection and control equipment and Instrumentation equipment.
The proposed 300MW plant will be a conventional steam-producing thermal power plant to generate electricity through a series of energy
conversion stages: fuel(coal) will be burned in two (02) boilers to convert water to high-pressure steam, which will then be used to drive 2
turbine to generate electricity. Combined-cycle units burn fuel in a combustion chamber, and the exhaust gases will be used to drive a
turbine. Waste heat boilers recover energy from the turbine exhaust gases for the production of steam, which will then be used to drive
another turbine. Generally, the total efficiency of a combined-cycle system in terms of the amount of electricity generated per unit of fuel
(coal) will be greater than for other types of thermal power systems. The energy will be extracted through coal ignition. The working
principle of thermal power plant will involve using heat to produce high-pressure steam, which drives turbines connected to generators. The

steam will then be condensed back into water and reused in a cyclic system.

ii. EIA Team Members

streams, project EMP, Socio-

Economic baseline, social

management plan. Public

consultations.

Air quality, dust and noise

measurement studies in the
roject area

Name Role in EIA Qualification

Eng. Team leader, EIA advisor, B.Sc., Metallurgical Engineering,

Gsl'i‘::;ukwe Public Consultation, Impact University of Zambia, (1998),
Characterization, Impact Certificate in Strategic
Identification and analysis, Environmental Assessment (SEA),
Drawing Up the EMP. Description| 2012,
of the International Environmental Law.
Thermal power Plant

Eng. Environmental Impact Msc.  Environmental Mgt.,

Mubanga specialist, B.Eng. .

Mwansa Characterization of Waste Environmental Engineering. Baseline

Air quality training and experience
in conducting social-economic
impact studies, public hearing and
RAP studies for project affected
persons. Project impact
characterization
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Chasaya social communication and Diploma In
management plan. Public philosophy.
consultations
David Water Resources Mgt Plan, MSc. Environmental Engineering,
Agamenon  |Planning, designing, supervision | Management and Monitoring
Banda of water resources quality
assessment and monitoring BSc. in Natural Resource
activities at the project. Management

Surface and underground
water resources utilisation
study and Water quality

evaluation.

Dr. Eng. Power Generation and PhD. in Electric Power Engineering,
Enock Transmission Expert: Design MSc. Electrical Engineering
Mulenga of the Electrical grid (Specialisation:

transmission line, Impact Electric Power Engineering),

analysis of the impacts of high | Bachelor of Engineering (BEng.)

voltage power transmission. in

Analysis of impacts of the Electrical/Electronic Engineering.

project, mitigation measures
and implementation of the
EMP. Technical design of
emergency electrical and
safety plan. Thermal Power
Generation Specialist

Philip Chikasa | Ecological studies: MSc. Environmental Forestry
Identification of Flora and University of Wales, Bangor, United
fauna species in the area Kingdom

including endangered species
Bachelor of Agricultural Sciences
University of Zambia, Lusaka,
Zambia

Diploma in Agriculture Natural
Resources Development College,

Lusaka, Zambia.

Eng. Design of the thermal power | B.Eng Electrical and Electronics]
Julius plant electrical installations, | Engineering, Senior Management]
Kampamba transmission line, power | Development course. Over 25years|

substations. Analysis of power | experience in electrical generation
generation impacts, feasibility | and installation projects.
study team lead

Spedialised studies in Seismic Hazard Assessment studies, Site Geotechnical studies, Topography and Hydrology studies, grid impact study

and supply analysis will be conducted by Randpark Consultancy and Energy Trading Limited an Experienced entity in Energy projects
and detailed feasibility studies.

V. Approved Terms of Reference
The approved TORs include the following specialist studies:

Seismic Hazard Assessment studies,
Site Geotechnical studies,
Topography and Hydrology studies,
grid impact study and supply analysis
Design of the thermal power plant electrical installations
Analysis of power generation impacts

Do not hesitate to contact the undersigned should there be any issue needing our attention.

Yours faithfully,

N

Mr. Maxwell Nkoya
Acting Director General
ZAMBIA ENVIRONMENTAL MANAGEMENT AGENCY
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Proudly Fambian
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