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LIST OF ACRONYMS

Definition Acronym
Annual average daily traffic AADT
Africa Commission on Human and People’s Rights ACHPR
African Wildlife Foundation AWF
African-Eurasian migratory waterbird agreement AEWA
Agricultural marketing co-operative societies AMCOS
Air quality guidelines AQG
Alliance for Zero Extinction AZE
Area of Influence Aol
Area of occupancy AOO
As soon as possible ASAP
Assessment report AR
Association of the Centre for Social Services CESOSE
Auto transformer stations ATS
Bank of Tanzania BoT
Biodiversity Action Plan BAP
Business-as-usual BAU
Carbon dioxide CO2
Carbon monoxide CO
CDC Group plc CDC
Central business district CBD
Certificates of customary rights of occupancy CCRO
Construction Environmental and Social Management Plan | CESMP
Critical Habitat Assessment CHA
Community Health Safety and Security CHSS
Civil society organisations CSOs
Climate Change Knowledge Portal CCKP
Climate change risk assessment CCRA
Commission for human rights and good governance CHRGG
Commission for Mediation and Arbitration CMA
Community based organisations CBOs
Community health fund CHF
Community Liaison Officer CLO
Community Relations Officer CRO
Compensation and Resettlement Guideline CRG
construction noise and vibration management plan CNVMP
Contractors' Registration Board CRB
Convention in International Trade in Endangered Species CITES
Cooperative rural development bank CRDB
coordinated regional Climate downscaling experiment CORDEX
Council HIV/AIDS Coordinators CHAC
Coupled model intercomparison projects CMIP
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Definition Acronym
Critical habitat CH
Critical habitat CH
Critically endangered CR
Cultural heritage impact assessment CHIA
Cultural heritage monitors CHM
Cumulative impact assessment CIA
Decibels dB
Democratic Republic of Congo DRC
Department for environment, food and rural affairs DEFRA
Department of Culture, Arts and Sports DCAS
Department of water and sanitation DWS
Diamond trust bank DTB
Digital Observatory for Protected Areas DOPA
Direct influence area DIA
District Council DC
Dominant, abundant, frequent, occasional and rare DAFOR
East African Community EAC
East African Crude Oil Pipeline EACOP
European Bank for Reconstruction and Development EBRD
Ecologically appropriate area of analysis EAAA
Elephant proof fence EPF
Emergency response plan ERP
Employment and Labour Relations Act ELRA
Endangered EN
Energy and Water Utilities Regulatory Authority EWURA
Engineers Registration Board ERB
Environmental and Social E&S
Environmental and social impact assessment ESIA
Environmental and Social Management Plan ESMP
Environmental and Social Management System ESMS
environmental impact assessment EIA
Environmental Management Act EMA
Environmental management plan EMP
Environmental, Health, and Safety EHS
Engineering, procurement, and construction EPC
Equator Principles EP
Extent of occurrence EOO
Faith based organisation FBO
Flora of Tropical East Africa books FTEA
Focus group discussions FGDs
Free prior informed consent FPIC
Financial service providers FSPs
Future climate for Africa FCFA
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Definition Acronym
Game controlled areas GCA
Gender based violence GBV
Gender based violence and harassment GBVH
Global Biodiversity Information Facility GBIF
Global climate model GCM
Global facility for disaster reduction and recovery’s GFDRR
Global Positioning System GPS
Global warming potential GWP
Good international industry practice GlIP
Government of Tanzania GOT
Government of the United Republic of Tanzania GoT
Greenhouse gas GHG
Grievance redress mechanism GRM
Gross domestic product GDP
Guide to Land Acquisition and Compensation GLAC
Hydrogen sulfide H2S
Health of Aids and Family Planning Tabora HAFATA
Health, safety and security HSS
Health, safety, and security HSS
Health, safety, environmental, social and security HSESS
Heat-related illness HRI
Heavy duty vehicles HDV
Heavy goods vehicles HGV
Hectares ha
High importance HI
Health, safety, environment HSE
Health, safety, environment and security HSES
Health, safety, security & environment HSSE
Human development index HDI
Human rights impact assessment HRIA
Hydrofluorocarbons HFCs
Important bird areas IBA
Indigenous people IP
Indigenous people plan IPP
Industrial processes and product use IPPU
Informed consultation and participation ICP
Institute of Air Quality Management IAQM
Institute of Environmental Management and Assessment IEMA
Intangible cultural heritage ICH
Integrated biodiversity assessment tool IBAT
Intergovernmental panel on climate change IPCC
Internal drainage basin IDB
International bird areas IBA
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Definition Acronym
International bulk container IBC
International Covenant on Civil and Political Rights ICCPR
International Covenant on Economic, Social & Cultural ICESCR
Rights
International Energy Agency IEA
International Finance Corporation’s IFC
International Financial Institutions IFI's
International Labour Organisation ILO
International Union for Conservation of Nature IUCN
International Working Group for Indigenous Affairs IWGIA
invasive alien plant species IAPS
Julius Nyerere Hydropower Plant JNHPP
Key Biodiversity Areas KBAs
Key informant interviews Klls
Kilograms of carbon dioxide equivalent kgCO2e
Kilometre points KPs
Kilometres km
Kilowatts per hour kwh
Key performance indicators KPls
Land Transport Regulatory Authority LATRA
Land use, land use change and forestry LULUCF
Least Concern LC
Lender appraisal standards LAS
Livelihoods restoration plans LRP
Local government authorities LGAs
Lockout tagout LOTO
Low importance LI
Late stone age LSA
Maximum instantaneous charge MIC
Medical waste management MWM
Meter Gauge Railway MGR
Meters m
Methane CHg4
Microgram ug
Millenium development goals MDGs
Ministry of Culture, Arts and Sports MCAS
Ministry of Finance and Planning, Tanzania MoFP
Ministry of Natural Resources and Tourism MNRT
Minutes of Meeting MoM
Multi-dimensional poverty index MPI
Municipal solid waste MSW
Municipality MC
National bank of commerce NBC
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Definition Acronym
National Bureau of Statistics NBS
National Climate Change Strategy NCCS
National Communication NC
National Environment Management Council NEMC
National Environmental Policy NEP
National Health Insurance Fund NHIF
National HIV/AIDS control programme NACP
National microfinance bank NMB
National social security fund NSSF
National Strategy for Growth and Reduction of Poverty NSGRP
National Transport Policy NTP
Nationally determined contribution NDC
Near Threatened NT
Nitrous oxide N20

No net loss NNL
Non-governmental organisations NGOs
Non-Timber Forest Products NFTPs
Organisation for Economic Co-operation and Development | OECD
Overhead line equipment OLE
Overhead power transmission lines OHTL
Ozone Os
Participatory assessment PPA
Particulate matter PM
Peak Particle Velocity PPV
People living with HIV/AIDS TABORA PLHATA
Perfluorocarbons PFCs
Performance Standards PS
Personal protective equipment PPE
Plan-Do-Check-Act” PDCA
Polyethylene Terephthalate Recycle Company PETCO
Polyvinyl chloride PVC
Poverty reduction strategy PRS
President’s Office Local Government and Regional PO-RALG
Administration

Productive social safety net PSSN
Productive social safety net PSSN
Project affected households PAH
Public address voice alarm PAVA
Public service sector security fund PSSSF
Quality assurance and Quality control QA/QC
Regional medical officer RMO
Reli Assets Holding Company RAHCO
Reliability, availability, maintainability, and safety RAMS
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Definition Acronym
Representative concentration pathways RCPs
Reproductive, maternal, neonatal, child, and adolescent RMNCAH
health

Request for information Rfl
Resettlement action plan RAP
Right of Way RoW
Royal Institute of Chartered Surveys RICS
Rural Energy Agency REA
Rural Water Supply and Sanitation Authority RUWASA
Safety management system SMS
Savings and credit co-operative societies SACCOSs
Scope of Work SoW
Sexual exploiting and abuse SEA
Sexual harassment SH
Sexually transmitted diseases STD
Sexually transmitted infections STI
Shared socio-economic pathways SSP
Shovel test pits STPs
Site of Special Scientific Interest SSSI
Small-to-medium scale enterprises SMEs
Social institutions and gender index SIGI
Special Area of Conservation SAC
Special Protection Areas SPA
Stakeholder Engagement Plan SEP
Standard Guage Railway SGR
Sulphur hexafluoride SFs
Sustainable Development Goals SDGs
Solid Waste Management SWM
Tabora Carers for People Living with HIV/AIDS TACAPHA
Tabora Development Foundation Trust TDFT
Tabora Urban Water Supply Authority TUWASA
Tanzania Bureau of Standards TBS
Tanzania commission for AIDS TACAIDS
Tanzania Communications Regulatory Authority TCRA
Tanzania Electric Supply Company TANESCO
Tanzania Forest Services TFS
Tanzania Forestry Service Agency TFSA
Tanzania Institute of Rail Technology TIRTEC
Tanzania Meteorological Agency TMA
Tanzania National Roads Agency TANROADS
Tanzania Peoples' Defence Forces TPDF
Tanzania Ports Authority TPA
Tanzania postal bank TPB
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Definition Acronym
Tanzania Railways Corporation TRC
Tanzania Railways Limited TRL
Tanzania Rural and Urban Road Agency TARURA
Tanzania social action fund TASAF
Tanzania Telecommunication Company Limited TTCL
Tanzania Wildlife Authority TAWA
Tanzania Wildlife Research Institute TAWIRI
Tanzania’s Nationally Determined Contribution NDC
Task Force on Climate-Related Financial Disclosures TCFD
The National Climate Change Strategy NCCS
Tonnes of carbon dioxide equivalence tCOze
Total vapour phase volatile organic compounds T-VOC
Traction power stations TPS
Tuberculosis B
Tumaini Development Association TUDEA
Tanzanian Shilling TZS

UN Framework Convention on Climate Change UNFCCC
United Nations Educational, Scientific and Cultural UNESCO
Organisation

United Nations UN
United Nations Declaration on the Rights of Indigenous UNDRIP
Peoples

United Nations Development Programme UNDP
United Nations Guiding Principles on Business and Human | UNGPs
Rights

University of Dar es Salaam UDSM
Upflow anaerobic sludge blanket UASB
Vapour phase volatile organic compounds VOC
Very high importance VHI
Village community banks VICOBA
Voluntary counselling and testing VCT
Vulnerable VU
Waste management area WMA
Water supply and sanitation authorities WSSA
Water supply authorities WSA
Wildlife Conservation Act WCA
Wildlife Management Authority TAWA
Wildlife migratory corridors WMC
World Database on Protected Areas WDPA
World Health Organisation WHO
World Health Organization Global Programme on AIDS WHO-GPA
Yapi Merkezi YM
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1 INTRODUCTION

The Government of the United Republic of Tanzania (GoT) through the Tanzania
Railways Corporation (TRC) is embarking on a major railway revitalisation programme in
the country through the rehabilitation and construction of new railway line links. TRC
intends to lay an electrified (SGR) from Dar es Salaam to Mwanza via Isaka (1,219 km)
as a parallel alignment to the existing meter gauge railway (MGR). This will allow
continuation of existing MGR operations during the SGR construction.

The SGR is implemented in phases, which are referred to as “Lots”. Lot 1 (Dar es Salaam
to Morogoro) and Lot 2 (Morogoro to Makutopora) have a total length of approximately
541 km, for which construction is 98% and 93% complete for Lot 1 and Lot 2, respectively.
The current proposed SGR Lot 3 (Makutopora to Tabora, 294 km), and Lot 4 (Tabora to
Isaka, 130 km) have a total length of approximately 424 km (construction progress is at
10.92% and 4.10%, respectively). Lastly, Lot 5 (Mwanza to Isaka) covers approximately
237 km mainline and 92 km of the sliding/passing loops and is currently under
construction. The GoT through the TRC awarded Yapi Merkezi Insaat ve Sanayi (Yapi
Merkezi) the contract to design and offer construction services for the Makutopora to
Isaka segment (i.e. SGR Lot 3 and Lot 4) in Singida and Tabora Regions, Tanzania.

Yapi Merkezi's main tasks in the SGR Lot 3 and Lot 4, the project, include mobilisation
of the equipment and labour force plus designing and building the required infrastructure.
The project will be undertaken as a design and build contract and the reliability,
availability, maintainability, and safety (RAMS) is the basic requirement for infrastructure
and all systems under the project and shall follow the TRC requirements, technical,
environmental and social national regulations, and International Standards.

The aim of the SGR is to promote efficient and sustainable mobility along the central
corridor of Tanzania and revitalise the rail sector to contribute to the national economy.
Currently, over 95% of the traffic leaving the port of Dar es Salaam is transported by road
to the detriment of the road network and resulting in high rates of greenhouse gas (GHG)
emissions. It is thus expected that the SGR from Dar es Salaam to Mwanza will increase
freight and passenger ability and reduce road transport, thereby releasing pressure on
the road network and reducing GHG emissions. The SGR is also expected to reduce the
travel times for both goods and passengers.

1.1  Project need and desirability

The aim of the SGR is to promote efficient and sustainable mobility along the central
corridor of Tanzania, through the construction of the railway line from Dar es Salaam to
Mwanza, and link from Tabora to Kigoma with a link from Uvinza (in Kigoma) to Musongati
(in Burundi). The completion of these developments shall unlock the central corridor of
the East African Community (EAC), which has potential for agriculture, commodities,
industrial, mining and passenger transportation.

These objectives combined contribute towards the United Nations Development
Programme (UNDP) sustainable development goals (SDGs). The Project is considered
amongst the top priorities to open-up socio-economic opportunities in the hinterland of
Tanzania, and between member states of the EAC Region. The SGR will greatly
contribute to Tanzania’s economy as well as other EAC States. The SGR is viewed as a
necessity in relieving the road networks, which are continually being subjected to higher
loads than for which they were designed. The SGR will thus reduce maintenance costs
to roads and will lower travel and transportation costs of people and goods. In addition,
the transfer of current road travel to rail will improve the overall safety of transport. The
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1.2

1.3

transfer of transport to rail will also have a net reduction in GHG emissions and contribute
to Tanzania’s Nationally Determined Contribution (NDC) commitments (July 2021).

Project objectives

The SGR aims to promote sustainable mobility along the central corridor of Tanzania,
through the construction and upgrades of the railway line from Dar es Salaam to Mwanza.
The upgrades and construction shall lead to the unlocking of the central corridor of the
EAC, which has potential for agriculture and mining. The SGR will also reduce transport
costs, enhance economic development, and people mobility through:

e improving the connection of bordering countries, particularly Uganda, Rwanda,
Burundi, and Democratic Republic of Congo (DRC), to the world economy

e providing an SGR line parallel to the existing meter gauge line with improved
capacity, reliability, and cost-effective transportation over the central corridor, and
specifically for the line from Dar es Salaam to Mwanza.

In an effort to manage projects sustainably, the environmental and social impact
assessment (ESIA) seeks to provide an adequate legal and institutional framework under
national environmental policy. Section 4(1) of the Environmental Act requires that certain
types of development projects be subjected to an ESIA to determine whether a
programme, activity, or project will have adverse impacts on the environment.

The regulations provide a framework for the National Environment Management Council
(NEMC) to oversee the ESIA process, which culminates with an award of an
environmental certificate by the Minister responsible for environment. The types of
projects requiring assessment are prescribed in the Environmental Management
(Environmental Impact Assessment and Audit) Regulations (2004, amended in 2018) and
are split into four categories for proposed projects, namely mandatory projects (A),
borderline projects (B1), non-mandatory projects (B2), and projects categorised as
special. The project was classified as Category A by the NEMC.

TRC commissioned the University of Dar es Salaam (UDSM) to undertake the ESIA in
accordance with the Environmental Management Regulations. The Certificate is among
other prerequisite approvals required before the Project is implemented. The Final ESIA
report was submitted to NEMC on 10 February 2023, and an Environmental Certificate
was obtained on 13 Mach 2023.

Yapi Merkezi also contracted RSK Environment (East Africa) Limited (RSK) to undertake
a “Bankable” ESIA, that builds upon the extensive work already conducted by the UDSM
for the NEMC ESIA process, and present alignment of the assessment and project going
forward with the lender appraisal standards (LAS).

Lender appraisal standards (LAS)

The project intends to apply for international finance and will, therefore, need to not only
meet national standards, but also international appraisal standards prescribed by the
lenders. The following LAS are applicable:

World Bank Group Environmental and Social Framework, 2018, including, inter alia:
e |FC Performance Standards (PS) (1-8), 2012
e General EHS Guidelines
e EHS Industrial Sector Guidelines for Railways

e Equator Principles IV (EP4, 2020) and other associated applicable guidance
notes and best practices, including, inter alia:
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0 Guidance Note on Climate Change Risk Assessment, Equator Principles
Association, September 2020

o Guidance Note on Implementation of Human Rights Assessments under
the Equator Principles, Equator Principles Association, September 2020

0 Best Practice Note on Biodiversity Baseline - Surveys, Equator Principles
Association, March 2022

o Guidance Note on Evaluating Projects with Affected Indigenous Peoples,
equator Principles Association, September 2020

o OECD Common Approaches.

Objectives of the ESIA

The objectives of the ESIA process is to identify and investigate potentially significant
biophysical and socio-economic impacts, and to highlight any environmental
dependencies and opportunities for adding environmental value, associated with the
proposed project. Furthermore, and very importantly, the ESIA offers an opportunity for
the public and key stakeholders to provide input and to participate in the process. This is
to enable the end-design being grounded in sustainable development principles,
demonstrate the application of global good practice standards in promoting a sustainable
economy across a region and in promote a sustainable and socially responsible
development that is responsive to global, regional, and local pressures.

The ESIA report identifies mitigation measures to avoid or minimise the identified
negative impacts, and to optimise the positive effects.
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2 PROJECT TEAM

2.1 Project proponent and role players

The role players involved in ESIA process are set out in this section.

211 Proponent

Table 2-1: Details of the project proponent in Tanzania

Company Tanzania Railways Corporation

Contact Person Masanja Kadagosa - Director General

Address P.O Box 76959, Sokoine Road, Dar Es Salaam

Telephone Number +255 222 112 695

Email Address dg@trc.co.tz

21.2 Key project role players

Table 2-2: Key delivery parties and third-party advisory

Organisation Role/Responsibility

Key delivery parties

Lenders Credit institutions participating in the debt financing of the
project

Ministry of Finance and The project sponsor

Planning,

Tanzania (MoFP)

Tanzanian Railway The SGR will be owned and operated by the TRC

Corporation (TRC)

Korail Consortium Group of 8 companies that together form Korail and act as
owner’s engineer on behalf of TRC

Yapi Merkezi (YM) Appointed to design and build the SGR

Third party advisory

University of Dar es Undertook the original ESIA for the project for national

Salaam approval and is currently undertaking the resettlement
action plan (RAP) for Lot 3-4.

RSK Completed a gap analysis of the UDSM ESIA was

commissioned by YM (January 2019) to prepare the
Bankable ESIA.

5 Capitals Completed socio-economic assessment, including land take
impact assessment. Completed human rights impact
assessment, supply chain screening, community health,
safety and security, and biodiversity assessments.
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Table 2-3:Key regulating organisations and project partners

Organisation Role/Responsibility

Regulators

National Environment GoT department responsible for approving local

Management Council (NEMC) ESIA in accordance with Tanzanian law and issued
Environment Certificate for the project.

Land Transport Regulatory Regulates railway transport, including fares,

Authority (LATRA) schedules, and safety and issues operator
licenses.

Tanzania Forestry Service Agency | Responsible for forest reserves. Also engaged

(TFSA) regarding use of floral species for rehabilitation.

Local and regional government Responsible for approvals such as water

departments specialists abstraction, landfilling, chance finds etc.

Other organisations on whom project construction or operation depends

Government Chief Valuation Responsible for valuation and establishing

Officer compensation rates set out in the RAP.

TANESCO Responsible for the construction of the electricity
infrastructure to support the SGR.

District and Ward Level Key party responsible for supporting TRC in

Administrations communicating and liaising with project-affected

people and communities about the project, and for
delivering Government-backed projects and
initiatives. This will include responsibilities in
delivering stakeholder engagement activities,
information disclosure, grievance collection and
management, land acquisition and compensation
processes and livelihood restoration activities.

2.2 Environmental and social assessment team

The bankable ESIA report was co-ordinated by RSK. The ESIA was developed by a multi-
disciplinary team comprised of several technical experts with experience of similar studies
and/or projects in the region, see Appendix 1.
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PROJECT OVERVIEW

3.1

3.2

This section provides a high-level overview of the project, general location, infrastructure
and activities, ancillary infrastructure, and associated activities. A detailed project
description is included in Section 4.

Project location

The proposed SGR starts at the town of Makutopora in Singida region and routes through
the region in a north-westerly direction. The SGR crosses into the Tabora region, near
the village of Kazi Kazi, and continues to Tabora town. At Tabora town the SGR turns
northwards, routing through the Tabora region until it reaches the northern border of
Tabora region 4 km south of the town of at Isaka (which is in the Shinyanga region). The
SGR route will run parallel to the existing MGR for most of the SGR route, with significant
deviation away from the MGR in only a few places such as the Isaka area, near Tabora
and Manyoni town, and other smaller deviations at several other locations.

Lots 3 and 4 therefore passes through two regions namely, Singida and Tabora region.
Within these regions it traverses five districts, Manyoni, Uyui, Sikonge, Tabora urban and
Nzega district. Detailed information on the districts and villages/communities through
which the Lots 3 and 4 passes is presented in Section 11. A map of the route showing
the areas traversed and the location of stations and sidings, as well as listing of the
kilometre points (KPs) of key infrastructure, is provided in Figure 3-1 and Table 3-1.

Route description

The aim of the SGR route is to establish it along the MGR way leave. Thus, the proposed
SGR line from Makutopora to Isaka runs largely parallel to the existing MGR line. This
option minimises potential impacts or risks that are carried by the existing MGR line with
its way leave. Exceptions are where the MGR has sharp corners or turns (as the SGR
train speed will be significantly higher than the MGR), and where the line interacts with
sensitive environmental and social receptors where the corridor has been designed to
avoid these to the extent possible.

Lots 3 and 4 are divided into seven sections (five for Lot 3 and two for Lot 4), each with
its own camp site, and construction and management teams. Key project aspects
(activities and infrastructure) and high-level sensitivities are indicated in Figure 3-3 to
Figure 3-9 to contextualise each route within its environmental and social setting. Detailed
description of aspects and sensitive receptors are provided in the subsequent sections of
this ESIA.
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Table 3-1: Key infrastructure along Lot 3 and 4

Section name 1. Manyoni 2. Itigi 3. Tura 4.Nyahua 5. Tabora 1. Nzubuka 2. Bukene
Start-end km points 535 - 595 595 - 655 655 -715 715-785 785 - 830 830 - 890 890 - 950
Length (~km) 60 60 60 70 45 60 60
Campsite extent (~ha) | 22.37 50.79 26.77 26.37 57.56 22.73 27.48
Passenger stations Manyoni Itigi Tura Malongwe Igalula Nzubuka Bukene
Agondi Kazikazi Nyahua Tabora Ipala
Goweko
Freight stations/ Manyoni Itigi None None Tabora None None
sidings
Marshalling yards None None None None None Tabora None
marshalling
yard (18.87 ha)

Borrow pits (approved | 8 12 11 12 14 15 11
and planned)
Rock and sand R-567 R-645 R-681 R-748 R-809 R-850 R-891
quarries (km point R-762 S-816 R-908
location)
Production areas and | None Itigi production | None None Tabora 1 1
km point location area production area

Sleeper/precast Sleeper/precast

production production

(619+000) 835+605
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Figure 3-1: General key plan (MIT-YMI-AL-GL00X-G-RA-DWG-0001-0) of Lot 3 route showing stations, sidings, and KP tables of key infrastructure
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Figure 3-2: General key plan (TAI-YMI-AL-GL00X-G-RA-DWG-0001-0) of Lot 4 route showing stations, sidings, and KP tables of key infrastructure
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Figure 3-3: Map of Lot 3 Manyoni section showing key project infrastructure
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Figure 3-4: Map of Lot 3 Itigi section showing key project infrastructure
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Figure 3-5: Map of Lot 3 Tura section showing key project infrastructure
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Figure 3-6: Map of Lot 3 Nyahua section showing key project infrastructure
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Figure 3-7: Map of Lot 3 Tabora section showing key project infrastructure
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Figure 3-8: Map of Lot 4 Nzubuka section showing key project infrastructure
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Figure 3-9: Map of Lot 4 Bukene section showing key project infrastructure
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Associated activities

In terms of the recommendation of the council on common approaches for officially
supported export credits and environmental and social due diligence (The “Common
Approaches”, established by the Organisation for Economic Co-operation and
Development (OECD), 2022), project activities and infrastructure include:

“Those components that the project sponsor (including contractors) directly owns,
operates or manages and that are physically and technically integrated with the
undertaking”.

In terms of IFC PS 1, this could include:

“Aspects from the early developmental stages through the entire life cycle (design,
construction, commissioning, operation, decommissioning, closure or, where applicable,
post-closure) of a physical asset”.

The OECD and IFC both include the requirement to assess “associated facilities” as part
of an ESIA. Associated facilities are, according to OECD, 2022:

“Those facilities that are not a component of the project but that would not be constructed
or expanded if the project did not exist and on whose existence the viability of the project
depends; such facilities may be funded, owned, managed, constructed and operated by
the buyer and/or project sponsor or separately from the project”.

For the purposes of this ESIA, project activities and infrastructure will collectively be
referred to as project ‘aspects’. The relevant associated facility as per the above definition
is the 220 kV transmission line, which will be constructed and operated by TANESCO,
for the electrification of SGR line (the “TL project”).

In such cases where a third party is responsible for an associated facility, IFC PS 1 states
that the client should address environmental and social (E&S) risks and impacts in a
manner that is commensurate with the client’'s degree of control and influence over the
third party. In the case of the SGR, the GoT-on behalf of TRC (the borrower) shall address
environmental and social (E&S) risks and impacts of the 220 kV TL. The TRC must
therefore develop and operationalise a controlled Associated Facilities Management
Plan, that is demonstrably integrated into the project delivery mechanism, to ensure the
transmission lines required to supply the project are constructed in line with the applicable
standards. It should also set out the mechanisms for mitigating any cumulative impacts
of the transmission line combined with the SGR project impacts. To this end, TRC must
ensure that an ESIA, ESMP, SEP, RAP(s) and BAP (latter if relevant) aligned with the
Applicable Standards, are prepared for the transmission line.

The above associated facility is further discussed below, including a brief description of
known/expected risks/impacts and potential mitigation measures reflecting international
practice. The final subsection summarizes further action-commitments to be undertaken
by YM and TRC within the constraints of its role in the project organisation.

220 kV transmission line for the electrification of Lot 3 and 4

Background and facility description

The SGR is designed to use electricity for powering its trains. Therefore, it is necessary
to have reliable power to feed the railway system along its entire length. Thus, to enable
proper implementation and smooth operation of the SGR, TRC has submitted a request
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to TANESCO concerning the power supply. As requested, TANESCO intends to
construct a 220 kV transmission line single circuit alongside the SGR alignment.

The transmission line’s power source will be the existing Kinyerezi powerplant and the
power will be discharged into substations along the route. These substations were
assessed as part of the noise impact assessment, see Section 15. The line will have a
total wayleave corridor (right of way) of 35 m, with 17.5 m from each side of the centre
line.

A local consultant team contracted by TANESCO is currently completing an ESIA study
for the TL project, including a comprehensive consultation campaign along the powerline
route as well with key authorities and interested entities and stakeholders.

The key stakeholder concerns will likely relate to compensation for the land take and crop
damages, medical education and awareness programs, graves and graveyards
compensation costs in case of relocation, employment opportunities, loss of trees and
crops, grievance mechanism, accident prevention to workers and villagers, project
benefits to the villages. According to the ESIA results, the SGR is highly accepted by the
stakeholders if the compensation for the crops and properties will be fair and transparent.
The TL project will run in parallel to the project widening the impact footprint but will be
linear in nature. TRC and TANESCO should integrate efforts in terms of relocation and
livelihoods restoration where the footprints of the two projects overlap or are near each
other.

The following are potential impacts typically associated with transmission line projects:

e potential positive impacts:
o reliable, cost and time-effective means of power transport

0 increased employment opportunities created by the project and indirect
employment opportunities resulting from providing services to the project

0 income generation in form of taxes and service levies to government and
district councils

0 capacity building of local labour engaged in the project activities

o improvement of the social services in the project area as part of the
corporate social responsibility initiatives and from the use of reliable
electricity

0 expansion of the business opportunities in the project areas ranging from
providing services to supply of materials and equipment.

e potential negative impacts:
0 loss of farming and grazing
loss of trees and crops
loss of vegetation due to clearance of the wayleave corridor

temporary air pollution from fugitive dusts, suspended particles matters
and smoke

noise and vibration nuisance

influx population in the project area

loss of biodiversity and natural habitats due to vegetation clearance
interference of wildlife movement corridor

risk of soil erosion and land degradation

risk of increased crimes due to joblessness and increased income of
some individuals in the project area

o O O

O O O 0 O o
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0 increased risks of landlessness and food insecurity to some project
affected peoples (PAPs)

o risk to health and safety of the communities around the project area and
spread of HIV/AIDS and other communicable diseases

0 occupational, health, and safety of workers

impairment of water quality and soil due to pollution (liquid and solid
waste)

0 project related accidents

0 loss of cultural heritage/properties
0 electrocution

0 pollution of water sources.

o

Relevant mitigation measures to manage the above adverse impacts will need to be
assessed in the ESIA being conducted for the TL project.

Assuming that the TL project is performed in accordance with International Standards, it
is expected that the implementation of the ESIA obligations and recommendations will be
anchored in the loan conditions. The conformance with the implementation commitments
would be subject to independent assessment and monitoring so that overall, the project
would be in line with the lender requirements of the SGR. Since the TL project is
undergoing a separate ESIA process it is not assessed further in this ESIA.

Area of influence (Aol)

In terms of IFC PS 1 the area of influence must be delimited and should be considered
to encompass, as appropriate:

(i) the primary project site(s) and related facilities that the client (including its
contractors) develops or controls, such as power transmission corridors,
pipelines, canals, tunnels, relocation, and access roads, borrow and disposal
areas, construction camps.

(i) associated facilities that are not funded as part of the project (funding may be
provided separately by the client or by third parties including the government),
and whose viability and existence depend exclusively on the project and
whose goods or services are essential for the successful operation of the
project.

(iii) areas potentially impacted by cumulative impacts from further planned
development of the project, any existing project or condition, and other
project-related developments that are realistically defined at the time the
Social and Environmental Assessment is undertaken.

(iv) areas potentially affected by impacts from unplanned but predictable
developments caused by the project that may occur later or at a different
location. The area of influence does not include potential impacts that would
occur without the project or independently of the project.

The Project Area of Influence (Aol) was considered for the primary project footprint and
key environmental and social topics/themes and is presented in Table 3-2. It is
recommended that this is updated once the results of any additional studies are
conducted and an Aol register is maintained and communicated to any employees and
government officials through relevant plans and procedures. This is important as the
scope/boundary of potential project impacts and needs to be considered within the scope
of any management or mitigation measures.
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Aol per Description of AOI

environmental (note

: within each AOI different impact/risks have been identified with

and social differing levels of impact significance, which is described in the RSK

theme/ topic ESIA

report (2023))

Direct footprint

SGR ROW of 60 m wide (30 m on either side of the centreline of
the railway alignment)

SGR ROW exceptions where the ROW widens to around 150 m
wide (75 m on either side of the centreline) at approaches either
side of stations and marshalling yard, and a few other limited
cases where widening is needed

footprint of all project Aspects

Thematic Aol’s identified, in addition to the direct footprint

Social, Labour, °
Health, Safety
and Security,

Human Rights

(Appendix 11) L

primary level — project affected communities (PACs) direct
project footprint (described above) and area within a 1 km zone
around the direct footprint. Includes hamlets, mitaa1, villages and
towns within a geographical boundary defined by project land
take requirements, construction, and operation activities. These
communities will be directly (e.g., through land acquisition,
resettlement and loss of livelihoods, community health and
safety, noise, and other related impacts) and indirectly (e.g.,
through in-migration or indirect economic impacts) impacted.

secondary level (indirect) — districts and wards through which
the railway passes, in which project facilities are located or which
could be associated with other project activities such as
transportation.

tertiary level — regions traversed by the rail line and the nation,
which stands to benefit from the improvement in rail infrastructure
and revenue generation and which provide a general context for
the project.

The extent of the Aol for potential impacts on the livelihoods,
health, safety, and security of project-affected communities is
subject to review pending the completion of detailed design for
the Project’'s associated facilities, which include the railway
powerline.

Indigenous
peoples (IPs)

Aol includes the IP communities identified in the IP study. The
maps generated as part of the IP plan will be used to demonstrate
the IP Aol (Appendix 11).

Cultural Heritage .

for tangible cultural heritage, the Aol includes the 100 m zone
around the project footprint.

for intangible cultural heritage, the Aol is difficult to define at this
stage. A sacred site, for example, has no clear boundaries.
Spiritual practitioners and worshippers come from various places
far from the project footprint. Therefore, the Aol for tangible

1 A Mtaa is the lowest government administrative structure at the urban administrative level.
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Aol per Description of AOI

environmental (note

: within each AOI different impact/risks have been identified with

and social differing levels of impact significance, which is described in the RSK

theme/ topic ESIA

report (2023))

cultural heritage will need to be applied during construction and
operation but would need to be extended based on the findings
of the detailed socio-economic and household surveys that are
being done as part of the Resettlement Action Plan (RAP) and
Livelihood Restoration Plan (LRP) studies.

Noise and
Vibration

the Aol for noise during construction was determined to be at a
500 m distance on either side of the project direct footprint
(Appendix 11).

the Aol for noise during operation was determined to be at a 200
m distance on either side of the project direct footprint (using IFC
criteria) (Appendix 11).

The operational vibration Aol has been set to 25 m. This will fall
within the RoW of 30 m on either side of the centreline of the
alignment from which all PAHs will be relocated. Thus, the Aol
for vibration during operation is considered included in the direct
project footprint.

the planned stations, marshalling yard, sidings, and the
alignment are permanent and will remain operational over the
lifetime of the project, so the temporal Aol’s will be approximately
25 years. For the temporary construction access roads, quarries
and borrow pits the temporal Aol is for the period of construction.

Air Quality

fugitive dust — within 350 m of dust sources (operation and
construction) - the IAQM guidance advises that construction
impacts are only likely within 350 m of the boundary of the site.
Therefore, receptors within 350 m of the construction works
boundary may have the potential to be affected by fugitive dust
emissions (Appendix 11)

emissions from marshalling yard diesel locomotives — Aol is
within 30 m of the tracks. This will fall within the RoW of 30 m on
either side of the centreline of the alignment from which all PAHs
will be relocated. Thus, the Aol for air quality is considered
included in the direct project footprint

Hydrology and
Hydrogeology

the riverine areas 2 to 5 km downstream of watercourses and
waterbodies and aquifers directly affected by project footprint due
to abstraction or by discharges (planned or accidental) of
wastewater or spills. An Aol map has not been produced as this
will need to be done by the HSES manager/ chief when setting
up a detailed monitoring plan and will require the delineation of
the riverine /wetland zone for each water course, after which the
Aol can be mapped. This above written description provides
sufficient information for the purposes of the ESIA and ESMP

Resettlement and
displacement

the Aol for resettlement and displacement is the area within 8 km
of the centre line of the Lot 3-4 alignment, within which all project
affected households (PAHSs) that were identified by the time of
writing this ESIA are located (Appendix 11).

The Aol for severance of access to livelihood assets, commercial
centres, social services/ community infrastructure, and
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Aol per Description of AOI
environmental (note: within each AQI different impact/risks have been identified with

and social differing levels of impact significance, which is described in the RSK
theme/ topic ESIA report (2023))

ecosystem services includes settlements located within 5
kilometres of the Lot 3-4 alignment2.

e It should however be noted that the RAP and LRP studies are
ongoing and may identify additional PAHs throughout the project
lifecycle. This AOI is therefore indicative and shows the
magnitude of area affected by the project from a resettlement
and/or displacement perspective.

e The extent of the overall Aol for livelihood impacts associated
with land acquisition is subject to review pending the completion
of detailed design for the Project’s associated facilities, which
include the railway powerline.

Biodiversity e the Aol for Habitat Loss and Direct Mortality impacts is
(Appendix 11) inclusive of the full project construction and operation footprint,
(60 m ROW), and including associated facilities, laydown areas,
camps, borrow pits and quarries and any existing or new roads
utilized for incoming and outbound traffic

e the Aol for Habitat Degradation impacts extends beyond the
footprint of the project, inclusive of a 500 m buffer, to account for
the phenomenon of edge effect

e the Aol for Habitat Fragmentation and Disturbance impacts
extends beyond the footprint of the project inclusive of a 1 km
buffer, to account for the phenomenon of barrier effect

e the Aol for Direct Displacement impacts extends beyond the
footprint of the project inclusive of a 5 km buffer, to account for
the secondary impacts of displaced wildlife into adjacent areas

e the Aol for Indirect Displacement or influence upon Wildlife
Corridors for the large mammails including elephant, zebra, lesser
kudu and lion, leopard, and hyena is necessarily far more
extensive due to the size of their foraging/hunting territories and
the migration patterns that require them to cross the SGR and
therefore this is proposed to be a 20 km buffer.

¢ there are no designated protected areas, but the wildlife corridors
found within the Aol are considered to be part of the Aol.

2 The 5-km Aol is based on a precautionary analysis drawing on the (i) spatial extent median of villages crossed
by the Lot 3 and 4 railway alignment and (ii) high-level accessibility information in the socioeconomic baseline
sections of the Lot 3 and Lot 4 RAP reports.
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4 DETAILED PROJECT DESCRIPTION

The chapter provides relevant detail on project Aspects as identified in Section 3. It
focuses on aspects that have a material or substantive interaction with, and/or potential
impact on, the receiving environment. The receiving environment refers to environmental
and social receptors, processes, or systems with which the project interacts. Key
information relating to size, footprint, capacity, siting, inputs (e.g., resource usage), and
outputs (e.g., release of emissions), will be provided where possible in order give context
for the identification and assessment of impacts. The information presented is adapted
from the UDSM ESIA, 2023, UDSM HRDD, 2023, YM design information and expert
inputs.

The project is described in two main phases, construction and operation, and will
comprise the key aspects (activities and infrastructure) in each phase as indicated in
Section 4.1 and 4.2. Activities such as establishment/mobilisation of workforce,
resettlement, demolition, intrusive site investigations (such as test pitting and core
drilling), site clearance, and campsite establishment have been combined into the
construction phase. Demobilisation activities at the end of construction has also been
included in the construction phase. Similarly, while commissioning is sometimes
described as a phase on its own, for the purpose of this ESIA it has been included in the
operational phase.

Table 4-1: Key project aspects in the construction and operational phases

Aspect Sub-aspect

Construction phase

e recruitment and induction of workforce
¢ management of labour and working conditions

Establishment and e management of occupational health and safety and
management of workforce community health, safety and security
e management of camps facilities and workers
accommodation.

e site investigations (geotechnical and geophysical)

e resettlement of households, temporary/permanent
displacement of socio-economic activities and
restriction/closure of access to resources/places

Enabling works (natural, social, cultural heritage and religious)
(the activities associated e demolitions, removal and relocations of pre-existing
with the large-scale structures and utilities

transformation of the direct

project footprint) e vegetation clearance (brush cutting and grubbing),

stockpiling and re-use/ disposal
e topsoil removal and stockpiling for reuse
e stripping and stockpiling subsoils for reuse or spoil
e spoil stockpiling and spreading.

Cut and fill, quarries and e cut and fill, borrow pits and dumpsites

borrow pits, dumpsites, e blasting and rock breaking

sleeper production and e excavation / extraction
concrete works

e crushing
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Aspect Sub-aspect
e concrete works/batching plants
e sleeper production and storage.

e construction of access roads
e construction of campsites
e erection of ROW fencing

e development of drainage/ stormwater management
systems and culverts

e construction of embankments and foundations
e bridge construction

e establishment of underpasses, over passes, level
crossings and other specialised crossings for
pedestrians, livestock, large mammals, vehicles,
railways and services (as applicable)

Construction (building) e establishment of railway line and laying of rail
activities infrastructure

e construction of stations and marshalling yard (including
ancillary structures, services, and utilities)

e resource usage
¢ spill containment and management

e service/maintenance and emergency repairs of heavy
equipment/plant and light vehicles

e metal works, coating and painting

e transmission/distribution overhead lines and sub-
stations

e laydown/storage of materials, storage of dangerous
and hazardous materials.

e transportation of workers and construction materials

Movement of vehicles and e abnormal loads

plant e temporary obstruction of roads, accesses, livestock

routes and footpaths.

e reduction, recovery and reuse

Generation and disposal of e new dumpsites (domestic waste and sewage sludge)
waste e use of existing waste facilities

¢ liquid wastes/effluents (other than sewage).

Wastewater management/ o wastewater treatment plants
treatment (sewage and e septic tank systems

domestic wastewater) e sludge management/handling.

Largescale procurement e goods and services

e abstraction of water (ground and surface water)
Water use .
e municipal water.

e removal of redundant/temporary structures/features,
Demobilisation closures, and stockpiles

e rehabilitation and restoration.
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Aspect Sub-aspect

Operational phase

e operation and maintenance of railway equipment and

Operational — general .
P 9 infrastructure

e control / operation of rolling stock, maintaining services

Railway service operation and safety management

Maintenance of fencing of

ROW ¢ maintenance and improvements

Marshalling yard, workshops e operation and maintenance of fleet/rolling stock

e operation of remaining open/active quarries and borrow
Quarries and borrow pits pits
¢ maintenance and rehabilitation of closed sites

e operation and maintenance of waste

separation/storage facilities
e project dumpsites
o wastewater treatment plants and septic tanks.

Waste and wastewater —

Construction Phase

Workforce

Employment on the site will vary depending on the stage of construction and programme
of works scheduled by the contractor(s). The total workforce estimates are not possible
to determine at this point as the staff turnover rate of the project is undetermined. A better
consideration in terms of potential impacts is to consider the magnitude/size workforce at
its maximum. For the project, workforce peaks towards the end of the first year and
remains high throughout the second year of construction with a max of ~7,000 people
reached for Lot 3, and ~ 4,000 for Lot 4. At some point, however, construction of the two
Lots will be running at the same time, perhaps in slightly different construction phases,
and the maximum that will need to be effectively managed from a workforce, labour and
human rights point of view, as well as an OHS point of view, is likely to be closer to
~11,000 people (Section 17).

An analysis of labour and working conditions, recruitment process and procedures for
management of the workforce and labour related policies is presented under the labour
and working conditions study in Section 17 and OHS impacts are discussed in Section 20.

Table 4-2: Estimated workforce numbers per year for local and expat Blue and White
Collar workers for Lot 3 & 4

Nationality End yr 1 Endyr2 Endyr3 Endyr4
Lot 3
Blue collar direct Total 2 895 4025 567 5
(20% expat — 80% Expat 579 805 113 1
Tanzanian nationals) Local 2316 3220 454 4

Total 1304 1418 1222 343
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Nationality = End yr 1

Blue collar indirect Expat 261 284 244 69
(20% expat — 80%
Tanzanian nationals) Local 1043 1134 978 274
White collar Total 764 886 769 222
(80% expat — 20% Expat 611 709 615 178
Tanzanian nationals) Local 153 177 154 44
Expat 1451 1797 973 247
Local 3512 4 532 1585 323
Total
Grand
Total 4963 6 329 2 558 570
Lot 4
Blue collar direct Total 2100 1466 46
(20% expat — 80% Expat 420 293 9
Tanzanian nationals) Local 1680 1173 37 0
Blue collar indirect Total 499 84 551 230
(20% expat — 80% Expat 100 157 110 46
Tanzanian nationals) Local 399 627 441 184
White collar Total 292 312 270 99
80% expat — 20% Expat 234 250 216 79
( p p
Tanzanian nationals) Local 58 62 54 20
Total Expat 753 700 335 125

Enabling works

Enabling works in this ESIA include the aspects indicated in Table 4-1. These are further
discussed in the sub-sections below.

Intrusive site investigations (geotechnical and geophysical)

A lidar survey is undertaken to understand the terrain, after which a topographical survey
is done. Since all activities depend on the survey results, the survey is a key project
activity. However, this is typically not intrusive and will have little to no impact, wherefore
it is not further assessed.

The focus of this section however will be on intrusive works, which has a physical impact.
A land survey is followed by geotechnical and geophysical surveys to determine soil
profiles, which involves test pit investigations and borehole investigations along the
alignment of the proposed SGR corridor, approximately every 200-300 m. Firstly, test pits
are excavated and tests are carried out in each test pit. Secondly, borehole investigation
is undertaken by means of an auger or core barrel equipment (depending on the type of
soil or rock encountered). Soil/rock samples are selected at various depth intervals for
laboratory tests for each borehole. Table 4-3 below indicates the number of test pits and
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boreholes done per section before preparation of this ESIA. It is likely that further tests
may be required as the project progresses, however this will fall within the direct project
footprint and the impact is considered as part of the impact of enabling works (clearance,
grubbing and stripping).

Table 4-3: Geotechnical investigations

No. core samples

Section No. test pits (drilling/auguring)
1. Manyoni 238 218
2. Itigi 355 261
Lot 3 3. Tura 361 291
4.Nyahua 394 231
5. Tabora 317 203
1. Nzubuka
Lot 4 419 207
2. Bukene 330 166
Total 2414 1507

Resettlement of households, temporary/permanent displacement of socio-economic
activities, and restriction/closure of access to resources/places (natural, social, cultural
heritage, religious)

TRC will acquire the land that is required for the construction of the proposed project.
Permanent land acquisition has the potential to result in displacement of households,
community assets, infrastructure and economic displacement. Moreover, the construction
of the proposed project will require land for camps, laydown areas and other construction
related activities that will result in temporary displacement (physical or economic).

The magnitude of the land-take requiring resettlement is estimated and is summarised
Table 4-4. The total direct project footprint, and thus the area for land-take will be
determined more accurately in the RAP currently being prepared by TRC. The total
estimate based on information available for this ESIA is 32,171,414 m2. Note, these are
estimates based on current information to provide context in terms of the magnitude of
land take as well as the sizes of activities to understand the magnitude of potential impact.

More detail on footprint of individual project aspects is provided in Table 4-5. Note that
some footprints sizes in Table 4-5 are included in other footprints (e.g. some batching
plant footprint is indicated to understand the size of that specific activity, but are included
within the their respective campsite footprint) and therefore footprints in Table 4-5 are not
additive but included to understand the general magnitude of footprint for the purposes
of the ESIA.

Table 4-4: Estimated land required by project aspects

Estimated land size in m?2
25,464,414 m?
16,594
7,820

Project facilities
Railway right of way (ROW)

Stations, freight, passing loop and siding

Marshalling yard
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Project facilities Estimated land size in m?

Camp sites 2,282,000
Borrow pits and dumping sites 3,672,000
Rock quarry sites 553,000
Sleeper production and batch plants 200,000
Total land-take 32,171,414

The right of way footprint is estimated at 27,966,462.00 m?, which will be cleared and
maintained as a servitude for the project. A large portion of this is agricultural and
natural-degraded land. The biodiversity baseline and impact assessment (Section 1)
further investigates landcover and biodiversity as well as impacts of clearance of
vegetation for the project ROW.

To facilitate the ROW and the rest of the project area, demolition and removal of existing
structures (pre-construction) is required. This includes the closing/covering up of
boreholes and structures that are assets and improvements of the community on their
land, such as homes, animal sheds, fencing, etc. An estimate of the number of these
structures is provided in Table 4-6. Additionally, there are structures or sites of cultural,
heritage, archaeological or paleontological importance that will need removal, and in
many instances will require permissions/approvals and/or ceremonial or ritual activities
before this can be done.
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Table 4-5: Direct project footprint - aspects along the project requiring land take

Aspect Infrastructure
type

Name/ID number

Kilometer point
plus distance
within the km

(where the start
of Lot 3 is
000+000)

Additional notes
(where applicable)

Additional notes
(where applicable)

small - included in total

o

Station Malongwe 724+424 560.00 Lot 3 Section 4 Nyahua ROW area
Station Goweko 769+127 560.00 Lot3 | Section4 Nyahua | Small - includedin total
ROW area
Station Igalula 788+519 560.00 Lot3 | Section 5 Tabora small - included in total
ROW area
Station Nzubuka 857+027 560.00 Lot4 | Section 1 Nzubuka | Small - included in total
ROW area
Station Ipala 889+688 560.00 Lot4 | Section 2 Bukene Small - Included in Total
RoW Area
. . . . . medium - included in
Station and freight Manyoni 569+313 2,734.00 Lot 3 Section 1 Manyoni total ROW area
. . i . - medium - included in
Station and freight Itigi 611+305 2,734.00 Lot 3 Section 2 Itigi total ROW area
Station and freight Tabora 827+804 11,067.00 | Lot3 | Section 5 Tabora major - included in total
ROW area
Station and freight Bukene 914+528 1,667.00 Lot4 | Section 2 Bukene Medium - Included in
total RoW Area
. .- . small - included in total
Station and quarry siding | Tura 688+756 560.00 Lot 3 Section 3 Tura ROW area
Marshalling yard Tabora 833+740 9450.00 Lot 4 Section 1 Nzubuka included in total RoW

Area
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Aspect Infrastructure
type

Camp site

Name/ID number

Manyoni

Kilometer point
plus distance
within the km
(where the start
of Lot 3 is
000+000)

569+100

223,745.00

Lot 3

Additional notes
(where applicable)

Section 1 Manyoni

Additional notes
(where applicable)

campsite already

borrow pit

established
. - . . - campsite already
Camp site Itigi (Main) 619+000 507,887.00 Lot 3 Section 2 ltigi established
Camp site Tura 681+000 267,660.00 |Lot3 | Section 3 Tura campsite already
established
Camp site Nyahua 750+000 263,659.00 |Lot3 | Section 4 Nyahua campsite already
established
Camp site Tabora (Main) 816+400 575,630.00 | Lot3 | Section 5 Tabora campsite already
established
Camp site Nzubuka 857+000 227,000.00 Lot 4 Section 1 Nzubuka under construction
Camp site Bukene 915+500 275,000.00 Lot 4 Section 2 Bukene under construction
Rock quarry site and R-567 Manyoni 567-+000 389,291.00 |Lot3 | Section 1Manyoni | ready for use
batching plant
Rock quarry site and R-645 Itigi 645+000 179,540.90 | Lot3 | Section 2 ltigi ready for use
borrow pit
Rock quarry site R-682 Tura 681+000 945,421.32 Lot 3 Section 3 Tura ready for use
Rock quarry site R-748 748+000 99,088.16 Lot 3 Section 4 Nyahua land acquisition ongoing
Rock quarry site and R-762 Nyahua 762+000 476,64471 | Lot3 | Section 4 Nyahua ready for use
borrow pit
Rock quarry site and R-809-1 Tabora 809+500 490,489.00 |Lot3 | Section 5 Tabora ready for use

Yapi Merkezi Insaat ve Sanayi Anonym Sirketi

SGR Lot 3 & 4 ESIA Report
2040174-01-03

30



Aspect Infrastructure
type

Rock quarry site and

Name/ID number

Kilometer point
plus distance
within the km
(where the start
of Lot 3 is
000+000)

Additional notes
(where applicable)

Additional notes
(where applicable)

land acquisition ongoing
- crusher & batch plant

R-850 850+000 473,000.00 Lot 4 Section 1 Nzubuka .

crusher & mix plant and stock
area
handed over (crusher &

Rock quarry site R-891 891+000 275,000.00 Lot 4 Section 2 Bukene batch plant & mix plant
& stock area)

Rock quarry site and handed over (crusher &

crushgr y R-908 908+000 362,000.00 Lot 4 Section 2 Bukene batch plant & mix plant
& stock area)

Sand quarry site S-816 816+000 59,877.00 Lot 3 Section 5 Tabora

Sleeper/precast i . .-

production area Itigi 619+000 100,000.00 Lot 3 Section 2 ltigi

Sleeper/precast .

production area Tabora 811+000 186,547.00 Lot 3 Section 5 Tabora

Stock Area P-645 645+000 100,000 Lot 3 Section 2 ltigi ready for use

Batching plant (included - . -

in campsite footprint) Itigi 619+000 8,000.00 Lot 3 Section 2 ltigi

Batching plant (included ;

in campsite footprint) Tabora 816+4000 8,000.00 Lot 3 Section 5 Tabora

Batching plant (included ;

in campsite footprint) Tura camp 681+000 8,000.00 Lot3 | Section 3 Tura

Batching plant (included .

in campsite footprint) Nyahua 750+000 8.000.00 Lot 3 Section 4 Nyahua ready for use
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Aspect Infrastructure
type

Batching plant (included

Name/ID number

Kilometer point

plus distance
within the km

(where the start

of Lot 3 is
000+000)

Additional notes
(where applicable)

Additional notes
(where applicable)

in campsite footprint) Bukene camp 917+500 8,000.00 Lot 4 Section 2 Bukene construction complete
Borrow pit B-554 553+500 154,761.87 Lot 3 Section 1 Manyoni submitted in September
Borrow pit B-576 576+000 15047237 | Lot3 | Section 1 Manyoni | /b P submittedin
Borrow pit B-581 581+500 100,000.00 | Lot3 | Section 1 Manyoni ‘,’\l"g'vt:nz‘;?m“ted in
Borrow pit B-585 584+750 10000000 | Lot3 | Section 1 Manyoni | /b P submittedin
Borrow pit B-593 593+600 69,983.32 Lot 3 Section 1 Manyoni ready for use

Borrow pit B-595 594+800 79,736.82 Lot 3 Section 1 Manyoni ready for use

Borrow pit B-603 603+100 74,826.35 Lot 3 Section 2 ltigi submitted in September
Borrow pit B-607 - B-610 oo 42,36540 | Lot3 | Section 2 Itigi checking location
Borrow pit B-621 621+500 74,734.15 Lot 3 Section 2 ltigi ready for use

Borrow pit B-621-1 621+500 149,740.00 Lot 3 Section 2 ltigi ready for use

Borrow pit B-630 630+000 79,717.00 Lot 3 Section 2 ltigi ready for use

Borrow pit B-634 634+600 49,583.20 Lot 3 Section 2 ltigi ready for use

Borrow pit B-639 639+000 121,372.88 Lot 3 Section 2 ltigi ready for use

Borrow pit B-644A 644+000 50,294.05 Lot 3 Section 2 ltigi ready for use

Borrow pit B-649, D49 649+000 39,881.88 Lot 3 Section 2 ltigi ready for use
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Aspect Infrastructure
type

Name/ID number

Kilometer point

plus distance
within the km

(where the start

of Lot 3 is
000+000)

Additional notes
(where applicable)

Additional notes
(where applicable)

Borrow pit B-654 653+900 39,915.07 Lot 3 Section 2 ltigi ready for use

Borrow pit B-660 - B-661 SO 150,116.69 | Lot3 | Section 3 Tura ready for use

Borrow pit B-666 665+600 49,799.17 Lot 3 Section 3 Tura submitted in August
Borrow pit B-670 670+000 59,786.97 Lot 3 Section 3 Tura submitted in September
Borrow pit B-675 675+500 49,809.55 Lot 3 Section 3 Tura submitted in August
Borrow pit B-681 681+500 49,857.15 Lot 3 Section 3 Tura submitted in September
Borrow pit B-686 686+300 39,888.73 Lot 3 Section 3 Tura submitted in August
Borrow pit B-691 691+100 99,531.83 Lot 3 Section 3 Tura submitted in September
Borrow pit B-691A 690+800 6500000 | Lot3 | Section 3 Tura o Do submitted in
Borrow pit B-696 696+400 39,826.62 Lot 3 Section 3 Tura submitted in August
Borrow pit B-703 702+750 70,252.20 Lot 3 Section 3 Tura submitted in September
Borrow pit B-707 707+500 120,000.60 Lot 3 Section 3 Tura submitted in August
Borrow pit B-717 717+900 39,842.60 Lot 3 Section 4 Nyahua submitted in July
Borrow pit B-722 721+500 39,888.21 Lot 3 Section 4 Nyahua submitted in August
Borrow pit B-730 730+000 218,956.59 Lot 3 Section 4 Nyahua submitted in August
Borrow pit B-747 747+000 125,766.24 Lot 3 Section 4 Nyahua ready for use

Borrow pit B-753 753+000 49,801.15 Lot 3 Section 4 Nyahua ready for use
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Kilometer point

plus distance

Additional notes
(where applicable)

within the km
(where the start

Aspect Infrastructure of Lot 3 is Additional notes

type Name/ID number 000+000) (where applicable)

Borrow pit B-753-1 753+000 5130000 | Lot3 | Section4 Nyahua | Wil be submitted in
October

Borrow pit B-758 758+000 99,988.00 Lot 3 Section 4 Nyahua submitted in August

Borrow pit B-766 766+000 100,768.07 Lot 3 Section 4 Nyahua submitted in August

Borrow pit B-772 771+500 59,794.12 Lot 3 Section 4 Nyahua submitted in September

Borrow pit B-778 778+400 49,846.12 Lot 3 Section 4 Nyahua submitted in September

Borrow pit B-783 782+900 49,860.73 Lot 3 Section 4 Nyahua submitted in September

Borrow pit B-789 788+900 49,800.10 Lot 3 Section 5 Tabora submitted in August

Borrow pit B-790 790+600 169,843.00 |Lot3 | Section 5 Tabora will be submitted in
October

Borrow pit B-794 793+600 91,232.50 Lot 3 Section 5 Tabora submitted in September

Borrow pit B-795 795+000 137,21458 | Lot3 | Section 5 Tabora will be submitted in
October

Borrow pit B-800 800+000 69,880.46 Lot 3 Section 5 Tabora submitted in August

Borrow pit B-804 804+000 193,835.00 Lot 3 Section 5 Tabora ready for use

: . will be submitted in
Borrow pit B-816 816+500 60,000.00 Lot 3 Section 5 Tabora October
Borrow pit B819-2 819+000 89,161.00 Lot 3 Section 5 Tabora submitted in August
. . will be submitted in
Borrow pit B-821 821+200 80,647.76 Lot 3 Section 5 Tabora October
Borrow pit B-823 822+500 101,845.00 Lot 3 Section 5 Tabora submitted in June
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Additional notes
(where applicable)

Kilometer point

plus distance

within the km
(where the start
Aspect Infrastructure of Lot 3 is Additional notes
type Name/ID number 000+000) (where applicable)
Borrow pit B-826 826+900 70,00000 | Lot3 | Section 5 Tabora will be submitted in
October
Borrow pit B-830 829+500 89,572.00 Lot 3 Section 5 Tabora submitted in June
Borrow pit B-830A 829+800 132,000.00 |Lot3 | Section 5 Tabora will be submitted in
October
ready for use, borrow pit
Borrow pit and dump site | B-537, D-537 537+000 150,895.10 | Lot3 | Section 1 Manyoni | Wil be submitted in
October, dumpsite is
handed over.
ready for use, borrow pit
Borrow pit and dump site | B-58, BP-589 589+500 49,893.34 Lot3 | Section 1 Manyoni | Will be submitted in
October, dumpsite is
handed over.
Borrow pit and dump site | B&D-831 830+885 144,375.00 Lot 4 Section 1 Nzubuka submitted - ongoing
Borrow pit and dump site | B&D-834 834+558 210,496.00 Lot 4 Section 1 Nzubuka compensation stage
Borrow pit and dump site | B&D-839 838+996 275,299.00 Lot 4 Section 1 Nzubuka compensation stage
Borrow pit and dump site | B&D-843 843+276 134,585.00 Lot 4 Section 1 Nzubuka handed over
Borrow pit and dump site | B&D-848 847+922 192,560.00 Lot 4 Section 1 Nzubuka submitted - ongoing
Borrow pit and dump site | B&D-852 852+119 114,033.00 Lot 4 Section 1 Nzubuka compensation stage
Borrow pit and dump site | B&D-858 857+662 143,283.00 Lot 4 Section 1 Nzubuka compensation stage
Borrow pit and dump site | B&D-861 861+057 159,136.00 Lot 4 Section 1 Nzubuka handed over - in use
Borrow pit and dump site | B&D-865 865+180 109,697.00 Lot 4 Section 1 Nzubuka handed over
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Kilometer point

plus distance

Additional notes
(where applicable)

within the km

(where the start
Aspect Infrastructure of Lot 3 is Additional notes
type Name/ID number 000+000) Area (m?) (where applicable)
Borrow pit and dump site | B&D-869 869+000 100,000.00 Lot 4 Section 1 Nzubuka handed over
Borrow pit and dump site | B&D-873 873+462 100,000.00 Lot 4 Section 1 Nzubuka handed over
Borrow pit and dump site | B&D-876 876+168 120,000.00 Lot 4 Section 1 Nzubuka handed over
Borrow pit and dump site | B&D-880 880+146 102,938.00 Lot 4 Section 1 Nzubuka handed over
Borrow pit and dump site | B&D-883 883+136 141,924.80 Lot 4 Section 1 Nzubuka submitted - ongoing
Borrow pit and dump site | B&D-887 886+989 140,000.00 Lot 4 Section 1 Nzubuka submitted - ongoing
Borrow pit and dump site | B&D-891 890+500 294,323.00 Lot 4 Section 2 Bukene compensation stage
Borrow pit and dump site | B&D-895 895+184 150,000.00 Lot 4 Section 2 Bukene will be submitted
Borrow pit and dump site | B&D-899 898+845 112,503.00 Lot 4 Section 2 Bukene submitted
Borrow pit and dump site | B&D-901 901+374 125,811.00 Lot 4 Section 2 Bukene compensation stage
Borrow pit and dump site | B&D-905 905+531 143,350.00 Lot 4 Section 2 Bukene handed over
Borrow pit and dump site | B&D-910 910+293 124,615.00 Lot 4 Section 2 Bukene compensation stage
Borrow pit and dump site | B&D-914 913+936 199,176.03 Lot 4 Section 2 Bukene submitted - ongoing
Borrow pit and dump site | B&D-918 918+593 158,700.00 Lot 4 Section 2 Bukene handed over - in use
Borrow pit and dump site | B&D-921 921+025 115,763.00 Lot 4 Section 2 Bukene compensation stage
Borrow pit and dump site | B&D-924 924+242 153,697.00 Lot 4 Section 2 Bukene compensation stage
Borrow pit and dump site | B&D-928 927+928 115,200.00 Lot 4 Section 2 Bukene compensation stage
Borrow pit and dump site | B&D-931 930+750 150,000.00 Lot 4 Section 2 Bukene will be submitted
Borrow pit and dump site | B&D-937 937+567 158,881.00 Lot 4 Section 2 Bukene submitted - ongoing
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Aspect Infrastructure
type

Name/ID number

Kilometer point
plus distance
within the km
(where the start
of Lot 3 is
000+000)

Additional notes

(where applicable)

Additional notes
(where applicable)

Borrow pit and dump site | B&D-943 943+398 187,480.00 Lot 4 Section 2 Bukene compensation stage
Borrow pit and dump site | B&D-948 947+988 200,000.00 Lot 4 Section 2 Bukene will be submitted
E;’rm"" pitand dumpsites | g 516 DE15 DE16 | 616+200 215,820.00 |Llot3 | Section 2 ltigi submitted in June
Dump site D-540 540+000 116,290 Lot 3 Section 1 Manyoni land acquisition ongoing
Dump site D-541 541+000 119,801 Lot 3 Section 1 Manyoni land acquisition ongoing
Dump site D-544 544+000 40,051 Lot 3 Section 1 Manyoni land acquisition ongoing
Dump site D-566, D566-1 566+000 15,097 Lot 3 Section 1 Manyoni handed over

Dump site D-567 567+000 11,951 Lot 3 Section 1 Manyoni handed over

Dump site D-568 568+000 23,550 Lot 3 Section 1 Manyoni handed over

Dump site D-587 587+000 17,354 Lot 3 Section 1 Manyoni handed over

Dump site D-590 590+000 8,037 Lot 3 Section 1 Manyoni ready for use

Dump site D-592 592+000 14,937 Lot 3 Section 1 Manyoni ready for use

Dump site D-594 594+000 12,455 Lot 3 Section 1 Manyoni handed over

Dump site D-601 601+000 7,967 Lot 3 Section 2 ltigi handed over

Dump site D-606 606+000 11,016 Lot 3 Section 2 ltigi handed over

Dump site D-624 624+000 8,958 Lot 3 Section 2 ltigi ready for use

Dump site D-629 629+000 9,955 Lot 3 Section 2 ltigi ready for use

Dump site D-629-2 629+000 18,593 Lot 3 Section 2 ltigi ready for use

Dump site D-633 633+000 51,122 Lot 3 Section 2 ltigi ready for use
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Additional notes
(where applicable)

Kilometer point

plus distance

within the km
(where the start
Aspect Infrastructure of Lot 3 is Additional notes
type Name/ID number 000+000) (where applicable)
Dump site D-635 635+000 16,681 Lot 3 Section 2 ltigi ready for use
Dump site D-636-R 636+000 19,030 Lot 3 Section 2 ltigi ready for use
Dump site D-641 641+000 33,943 Lot 3 Section 2 ltigi ready for use
Dump site D-642 642+000 20,700 Lot 3 Section 2 ltigi ready for use
Dump site D-645-R 645+000 50,526 Lot 3 Section 2 ltigi ready for use
Dump site D-649 649+000 40,901 Lot 3 Section 2 ltigi ready for use
Dump site D-657 657+000 108,218 Lot 3 Section 3 Tura ready for use
Dump site D-662 662+000 42,129 Lot 3 Section 3 Tura ready for use
Dump site D-667 667+000 41,759 Lot 3 Section 3 Tura handed over
Dump site D-672 672+000 89,551 Lot 3 Section 3 Tura handed over
Dump site D-679 679+000 42,101 Lot 3 Section 3 Tura handed over
Dump site D-681 681+000 10,353 Lot 3 Section 3 Tura handed over
Dump site D-684 684+000 45,585 Lot 3 Section 3 Tura land acquisition ongoing
Dump site D-688 688+000 25,858 Lot 3 Section 3 Tura handed over
Dump site D-690 690+000 20,355 Lot 3 Section 3 Tura land acquisition ongoing
Dump site D-693 693+000 64,772 Lot 3 Section 3 Tura land acquisition ongoing
Dump site D-698 698+000 24,707 Lot 3 Section 3 Tura land acquisition ongoing
Dump site D-702 702+000 37,712 Lot 3 Section 3 Tura land acquisition ongoing
Dump site D-705 705+000 22,600 Lot 3 Section 3 Tura land acquisition ongoing
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Aspect Infrastructure
type

Name/ID number

Kilometer point
plus distance
within the km
(where the start
of Lot 3 is
000+000)

Additional notes

(where applicable)

Additional notes
(where applicable)

Dump site D-708 708+000 33,431 Lot 3 Section 3 Tura land acquisition ongoing
Dump site D-714 Tura 714+000 44,952 Lot 3 Section 3 Tura land acquisition ongoing
Dump site D-716 716+000 17,280 Lot 3 Section 4 Nyahua handed over
Dump site D-722 722+000 22,463 Lot 3 Section 4 Nyahua handed over
Dump site D-724 724+000 42,313 Lot 3 Section 4 Nyahua handed over
Dump site D-728 728+000 23,174 Lot 3 Section 4 Nyahua handed over
Dump site D-731 731+000 28,037 Lot 3 Section 4 Nyahua handed over
Dump site D-735 735+000 47,517 Lot 3 Section 4 Nyahua handed over
Dump site D-739 739+000 46,822 Lot 3 Section 4 Nyahua handed over
Dump site D-742 742+000 52,145 Lot 3 Section 4 Nyahua handed over
Dump site D-750 750+000 22,902 Lot 3 Section 4 Nyahua handed over
Dump site D-758 758+000 20,039 Lot 3 Section 4 Nyahua handed over
Dump site D-762 762+000 19,109 Lot 3 Section 4 Nyahua handed over
Dump site D-766 766+000 29,447 Lot 3 Section 4 Nyahua handed over
Dump site D-772 772+000 31,849 Lot 3 Section 4 Nyahua handed over
Dump site D-776 776+000 21,605 Lot 3 Section 4 Nyahua handed over
Dump site D-780 780+000 24,804 Lot 3 Section 4 Nyahua handed over
Dump site D-782 782+000 21,652 Lot 3 Section 4 Nyahua handed over
Dump site D-800 800+000 40,328 Lot 3 Section 5 Tabora handed over
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Kilometer point Additional notes

plus distance (where applicable)

within the km

(where the start
Aspect Infrastructure of Lot 3 is Additional notes
type Name/ID number 000+000) (where applicable)
Dump site D-805 805+000 50,000 Lot 3 Section 5 Tabora handed over
Dump site D-810 810+000 61,859 Lot 3 Section 5 Tabora handed over
Dump site D-812 812+000 25,692 Lot 3 Section 5 Tabora handed over
Dump site D-812-1 812+000 15,455 Lot 3 Section 5 Tabora handed over
Dump site D-819-1 819+000 57,800 Lot 3 Section 5 Tabora handed over
Dump site D-821-R 821+000 39,772 Lot 3 Section 5 Tabora handed over
Dump site D-826 826+000 79,938 Lot 3 Section 5 Tabora handed over
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Table 4-6: Pre-existing structures and assets of PAPs falling within the ROW and project footprint requiring removal in Lot 3 (TRC RAP, 2023)

Complete residential Incomplete/ under- Outside Outside Store Animal Boreholes/ covered Water Fences Business Total
Village/Street structures construction structures | toilets kitchen building shades and uncovered wells  reservoirs structures
Manyoni 98 35 73 13 3 23 20 5 4 0 280
Itigi Town Council 119 70 60 30 5 14 35 16 13 366
Sikonge 0 0 7 0 0 1 0 0 0 2 11
Tabora Municipal 22 3 1 0 2 3 4 1 0 0 40
Council
Uyui 58 9 1 5 10 16 3 1 0 16 124
Total 297 117 142 48 20 57 62 23 17 18 821

Table 4-7: Pre-existing structures and assets of PAPs falling within the ROW and project footprint requiring removal (UDSM HRDD, 2023, which cites TRC RAP, 2023 as the source of the data) — Lot 4

Complete residential Incomplete/ under- Outside Outside Store Animal Boreholes/covered Wate Business Total
structures construction kitchen building shades and uncovered wells reservoirs structures  Structu
Village/Street structures
Tabora Municipal 11 0 05 01 0 04 0 0 0 0 21
Uyui 11 0 05 0 03 07 01 0 0 0 17
Nzega 75 0 39 03 04 28 04 02 0 03 158
Total 97 0 49 04 07 39 05 02 0 03 206
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4.1.2.3

4.1.2.4

A cultural heritage study was undertaken to understand the cultural heritage resources
and assets present within the study area. Key cultural heritage resource that will be
affected include:

e several archaeological sites with various artefacts, including decorated pieces of
ceramics, and glasses, several ritual and intangible heritage sites

e graves (663 in Lot 3) and 342 in Lot 4
o several tangible cultural heritage sites, including ritual sites, sacred trees, etc.

These are estimates and more will potentially be identified as the study goes.

Detailed findings of the cultural heritage study are included in Section 12.
Recommendations to mitigate the impacts are included in the standalone Environmental
and Social Management Plan (ESMP).

The construction of the project requires installation of new infrastructure, which can result
in the disruption of existing infrastructure such as utilities infrastructure and road
infrastructure. Excavation work and heavy machinery can damage underground utilities,
leading to service disruptions and safety concerns.

An inventory of existing social facilities and utilities in the project area shows that about
41 public buildings/structures such as schools, churches, mosques and community-
based organizations (CBOs), shallow wells, underground water pipes, power distribution
lines will be affected by the project. These will be further assessed as part of the RAP
process.

It should be noted that data provided in this section are estimates only and based on the
most recent information available at the time of preparing the ESIA. The estimates are
based on current information to provide context in terms of the magnitude of land take
and displacement/relocation or destruction of social and cultural heritage assets and
facilitate impact identification and assessment within the ESIA process. Exact numbers
and detail will be provided in the RAP currently being prepared by TRC.

Vegetation clearance (brush cutting and grubbing), stockpiling and re-use/ disposal

As an early step in enabling works, and to prepare the project footprint for construction of
the project, vegetation clearance will be required. This entails cutting and removal of
underbrush first, which will be stockpiled on site. After this, larger plants and trees are
felled, removed and stockpiled. This is followed by grubbing, which entails removal of
stumps, roots and other debris such as rocks. Vegetative grubbed material is sometimes
mulched. Depending on the reason for clearing, brush cutting should be used as an
alternative to full vegetation clearance where possible.

Due to the substantial footprint of the project, large volumes of vegetation and grubbed
materials will be stockpiled. Substantial planning and resources will be required to
manage these stockpiles and determine the final destination of the materials.

Topsoil removal and stockpiling for reuse, stripping

After vegetation removal and grubbing, topsoil is removed. This entails removing 10-20
cm of the top layer of the soils, which contains high concentrations of organic matter,
organisms and seedbank. Topsoil is essential for re-establishment of vegetation after
construction and must therefore be stockpiled on site for reuse.

After removal of topsoil, the stripping of the subsoil may also be required depending on
the project component to be built. Depending on the nature of the soils, these will be
stockpiled for use in construction, or they will be stockpiled and later removed and
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4.1.3.1

4.1.3.2
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dumped at new dumpsites that will be established for the project (see Table 4-5 and
Section 4.1.3 for further information on dumpsites).

Cut and fill, quarries and borrow pits, dumpsites, sleeper production,
concrete works

The construction of the project will require a significant amount of construction materials
such as aggregate stones, murram and sand. Other typical construction materials include
steel bars, aggregates (hard stones), cement, water, sand and timber. All apart from steel
rail bars and cement premix will be sourced locally. Borrow pits and quarries will be
established to provide fill, aggregates, stones and sand (Table 4-5).

Cut and fill, quarries and borrow pits and dumpsites

A large portion of the line requires fill or embankments to achieve the required levels and
curves to meet the SGR specifications. Table 4-8 provides estimates of the proposed
volumes of fill required, estimated volumes that can be fulfilled through re-use of cut
material, and the additional volumes of fill needed. As can be seen, only a low proportion
of materials excavated along the line can be reused for fill or construction. This creates a
large demand for fill materials.

Table 4-8: Cut and fill volumes required for Lots 3 and 4

Description of activity Volume (m?3)

Estimated earth fill materials quantity required 32,190,797

Estimated materials from cut along the alignment that can 3,541,524
be re-used as fill

Estimated remaining material required from extraction 28,649,274
(borrow pits)

Estimated materials to dump (unusable) 14,118,066

The project has identified borrow pits with extraction capacity estimated to supply the full
fill volumes required (32,190,797mil m?3).

Excavated materials unsuitable for reuse in the fill process, will be disposed of at specified
dump sites (Table 4-5). The planned volume total requirements for dumpsites is
14,118,066 mil m3,

Blasting and rock breaking

Blasting and rock crushing activities are required at the five different quarry sites. Where
necessary, blasting might be conducted during the construction of the worker camp sites
and the railway alignment. Blasting activities are estimated to include the following.

e adesignated blast area of 200 m2 (20 m x 10 m)

o 80 blast holes with a depth of 10 m and 2 m x 2 m per day

e 1,145,505 m3 requires 1146 blasts of surface area 200 m2 and 91,680 drill holes
(blast holes).

The importance of the impact of the blasting activities is further assessed in more details
within the social section (Section 11), and noise and vibration study section (Section 15).
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4.1.3.3 Crushing

Table 4-9 describes the anticipated crushing activities. Crushing will be implemented
24 hours per day.

Table 4-9: Proposed crushing activities

Section Description Volumes (ton)
estimated for

three years of
construction

period

Manyoni R-567 Rock Quarry + 1.220.000
Crusher

Itigi R-645 Rock Quarry + 1.230.000
Crusher

Tura R-681 Rock Quarry + 1.070.000
Crusher

Nyahua R-762 Rock Quarry + 1.300.000
Crusher

Tabora R-809 Rock Quarry + 950.000
Crusher

4.1.3.4 Cement works/batching plants, sleeper production and storage

41.4

4.1.4.1

The project alignment requires large volumes of cement for the general construction and
infrastructure development but also specifically for the production of railway sleepers for
the railway line.

Due to the volumes of cement needed it is more cost effective for the project to produce
its own cement at batching plants than buying in ready mixed cement. This option is also
preferable from an environmental and social perspective as bringing in ready mixed
cement would bring increased emissions from cement trucks, increased wear and tear
on road systems and have a much higher safety risk for drivers, operators, and other road
users.

Batching plants and sleeper precast production sites have been proposed at Itigi ballast
and sleeper precast production area and Tabora ballast and sleeper precast production
area in Lot 3. Additional smaller batching plants are planned at Tura and Nyahua camps
on Lot 3 and Bukene camp on Lot 4.

The quantity of crushed stones and sand materials required is estimated to be 1,500,000 t
which will be sourced from graded rock quarry sites. An estimated amount of 307,635 t
cement (dry mix) is required which will be sourced from commercial sources for mixing at
the batching plants.

General construction activities

Construction of service roads

A service road will be constructed along the full length of the SGR Lot 3-4 route. The road
will run in parallel to the SGR and will be on the opposite side of the SGR line to the MGR.

The service road will be constructed within the ROW, and within the ROW fence line. The
service road will 4 m wide with a 0.6 m shoulder on either side (thus a total of 5.2 m wide
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4.1.4.2

4.1.4.3

i)
p Q‘ I

for the road). The road will be a gravel road and will be able to accommodate 10-ton
vehicles at 25 km/hr.

During construction the service road will be used to transport labour, plant and materials
along the route. During the construction phase, YM will be responsible for the monitoring
and maintenance of the road, and for safety measures along the road.

During operation, the road will be used for transporting labour and materials for
operational activities such as monitoring and maintenance. TRC will be responsible for
the ongoing monitoring and maintenance and safety of the service road during operation.

The culverts to be established for the ROW and railway line will be extended to pass
below the service road, and the service road is therefore included in the flood
management design.

For cross-drainage purposes, drift crossings will be implemented on service roads across
the railway culverts/bridges. A drift crossing consists of a flat slab and two inclined
approach ramps over which water and vehicles can pass, thus a drift crossing carries
water over the road with an improved running surface constructed from imported
materials.

Construction of access roads

The project will require access roads to the construction sites for stations (passenger and
freight), marshalling yard, sleeper and ballast productions areas, borrow pits, dumpsites
and quarries, as well as for use during both the operational phase of the project.

The existing main and feeder roads will be utilized to reach the access road, while the
necessary materials from borrow pits, quarry sites, water sources, and dumping sites will
be accessed through newly developed access routes located outside the ROW. However,
certain facilities such as campsites, marshalling yard and stations will be constructed
within or adjacent to the existing MGR line, and these areas can be conveniently
accessed by the access road constructed by the contractor.

To minimize the impact of haulage roads on local residents, local businesses, and traffic,
the contractor will develop a comprehensive construction traffic management plan. The
plan will include measures to mitigate any potential negative effects. All access roads will
be constructed to appropriate standards in terms of grades and widths, avoidance of
sharp curves, blind corners and hazardous intersections. The contractor will also provide
adequate lighting, signs, barricades and distinctive markings to enable the safe
movement of both traffic and pedestrians.

Access roads are considered within the resettlement, social and biodiversity Aols.

Construction of campsites

The development of Lots 3 and 4 will entail the construction of workers’ campsites to
facilitate accommodation, office spaces and other associated components including
workshops and fuel depots. The workers' camps in Lot 3 consist of a main camp and
small camps, covering a total land area of 1,838,581 m? while Lot 4 consists of .a small,
mini and main camp, covering a total land area of 520,918 m? (Table 4-10 and Table
4-11). However, not all workers will be accommodated within these camps, and some will
need to find accommodation in nearby towns and villages.
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Table 4-10: Names and sizes of workers camps for Lot 3

)

@

4.1.4.4

Camp name Description Size (m?) No. Locations %
staff on complete
?ypical
day
Manyoni camp Small Camp | 223,745 400 Kipondoda | 85%
Itigi camp Main Camp | 507,887 550 Kitaraka 97%
Tura camp Small Camp | 267,660 400 Tura 47%
Nyahua camp Small Camp | 263,659 400 Nyahua 70%
Tabora camp Main Camp | 575,630 650 Inala 97%
Total land area 1,838,581

Table 4-11: Names and sizes of workers camps for Lot 4

Camp name Description  Size (m?) No. staff Locations %
on a complete
typical day
Nzubuka Small Camp | 227,255 520 Nzubuka 35%
Bukene Main Camp | 274,881 650 Bukene 55%
Marshalling yard | Mini Camp 18,782 100 Tabora 95%
Total land area 520,918

The camps situated along the project corridor are positioned near the ROW and in
proximity to the MGR to facilitate transportation convenience. However, Manyoni and Itigi
workers' camps are situated in areas classified as sensitive habitats, specifically
characterized by ltigi thickets. Moreover, these two camps are located within an active
wildlife corridor, as confirmed by information from local sources and the presence of
elephant signs recorded during the ESIA study. Assessment of potential impacts on
habitats, elephants and other wildlife is provided in Section 1.

Erection of ROW fencing

The project ROW will be fenced along the entire Lot 3-4 alignment. This fencing will
consist of 2.1 m high razor wire fencing. Elephant and wildlife routes cross the existing
MRG and the planned Lot 3-4 alignments in Muhalala, Chaya, Malongwe, Nyahua (Lot
3) and Imgombe river forest reserve and llomelo hill forest reserve (Lot 4) and elephant
proof fencing will be erected to prevent elephants and other large animals crossing the
alignment, and elephant crossings will be provided at key routes to enable these animals
to continue to transverse the area safely. Elephant crossing will include culverts,
underpasses and bridges located at strategic points and will be designed with a minimum
height of 3 meters. Section 1 and the BAP provide more information on the location and
design of the elephant proof fencing and the elephant crossings.
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4.1.4.5 Development of embankments, drainage/stormwater management systems, culverts,
bridges

The construction corridor designated for Lot 3-4 intersects areas that are prone to heavy
rainfall and contain seasonal wetlands. Additionally, climate projections for the project
area indicate an expected rise in temperature, leading to increased evapotranspiration.
Consequently, these climatic changes may result in elevated rainfall levels and potential
flood risks. Hydrological assessments were conducted for the Lot 3 and Lot 4
(MIT-YMI-AL-GLOOX-G-HY-REP-0002-1 and TAI-YMI-AL-GLOOX-G-HY-REP-0002-0,
respectively), which included analysing meteorological, topographical, and land use data
as well as existing culverts, bridges and signs of previous flood damage along the existing
MGR route.

Flood design was done using various methods and models (rational, Transport and Road
Research Laboratory East African Model and Snyder Unit Hydrograph). Based on the
outcomes of the assessment, an infrastructure design that incorporates measures to
ensure the safe passage of the SGR through watercourses and drainage areas has been
developed. In locations where natural watercourses are encountered or where drainage
is required beneath the SGR, culverts will be constructed. Furthermore, for significant
river crossings, larger bridges will be constructed to facilitate the passage of the SGR. As
part of the ESIA the Hydrology reports were considered, and the project was assessed
to determine potential impacts on surface and ground water (Section 18).

For the Makutupora-Tabora Standard Gauge Railway Project, data on hydrology and
meteorology were gathered. However, there were no hydrometric records available for
streams intersecting the railway in Lot 3 section (Km 535 — 833). Evaluation of catchment
flows was conducted considering their individual basin characteristics, utilizing synthetic
hydrograph methods and empirical approaches based on physical features such as area,
slope, soil type, and land use.

The Rational Method was employed for smaller catchment areas (less than 1 km?), while
catchments ranging from 1 to 200 km? were analyzed using the TRRL East Africa Flood
Model method. For larger catchments, the Snyder method was utilized. Results from
these methods were consolidated in this section. Estimations for 50 and 100 years return
periods were derived using the mentioned methodologies. Should any structures be
susceptible to flooding, sizing adjustments should be made accordingly. In such
instances, further 2D flood modeling would be necessary to finalize the structural layout.
Balancing risks and costs can be achieved by selecting an appropriate design return
period, drawing from field observations and experience applied to hydrological analyses,
as demonstrated in the report MIT-YMI-AL-GLO0X-G-HY-REP-0002-0 and MIT-YMI-AL-
GLOO0X-G-HY-REP-0002-1.

The site structure survey identified 22 possible locations for bridges and complex
particular cases such as Catchment CU_737-1 hydrological computations produce over
100 m3/s. This culvert is located close to catchment BR14, CU_743-1 and BR15. These
areas will all work together when high flow events occur. Also BR16 - BR17 basins and
BR18 — CU_768- 2 catchment areas work together during flood events.

The Tabora to Isaka Standard Gauge Railway Project involved a thorough assessment
of all the catchments using a rainfall-runoff methodology, which relies on a blend of rainfall
data and associated runoff patterns. Given the absence of extensive, recent, and
consistent hydrometric data, flow data analysis couldn't be conducted. Consequently,
hydrological computations relied solely on the gathered rainfall data. Statistical
examination of rainfall records was conducted, with the selection of the most suitable
statistical distribution for each meteorological station. The TRRL IDF curves distribution
was utilized to determine rainfall intensity for various storm durations and return periods.
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Various catchment characteristics such as soil type, land use, and slope were collected
and analyzed. Different discretization approaches for rainfall-runoff methods were
adopted: the Rational Method for catchment areas below 1 km?, the TRRL method for
areas between 1 km? and 200 km?, and the HEC-HMS software with the SCS unit
hydrograph for areas exceeding 200 km?2.

The discharges computed in these two reports were used as input hydrograms to the
flood models to be produced during the following stages of the design based on which
the type of structure to be used effectively will be decided.

In response to identified flood concerns, an assessment of the flooding in the area was
conducted. This involves analyzing both the existing conditions before the development
of the Standard Gauge Railway (SGR) and the anticipated impact of the project. The aim
is to minimize adverse effects on existing structures and residential areas and prevent
overtopping of existing roadways, MGR, and other infrastructure due to water
accumulation on the SGR and resulting backwaters in previously unaffected areas.

Additionally, measures to protect against erosion and ensure the stability of SGR
embankments and structures are outlined in each zone flood risk assessment reports
(MIT-YMI-AL-GLOOX-G-REP-0003-02, MIT-YMI-AL-GLO0X-G-REP-0004-01, MIT-YMI-
AL-GLO0X-G-REP-0005-01, MIT-YMI-AL-GLOOX-G-REP-0006-01, MIT-YMI-AL-GLOOX-
G-REP-0007-01, MIT-YMI-AL-GLOOX-G-REP-0008-01, MIT-YMI-AL-GLOOX-G-REP-
0009-00, MIT-YMI-AL-GLOOX-G-REP-0010-0, MIT-YMI-AL-GLO0OX-G-REP-0011-00,
MIT-YMI-AL-GLOOX-G-REP-0012-1, MIT-YMI-AL-GL00X-G-REP-0013-1, MIT-YMI-AL-
GLO0OX-G-REP-0014-00, MIT-YMI-AL-GLOOX-G-REP-0015-00, MIT-YMI-AL-GLOOX-G-
REP-0016-1, MIT-YMI-AL-GLOOX-G-REP-0017-1, MIT-YMI-AL-GL00X-G-REP-0018-00,
MIT-YMI-AL-GLOOX-G-REP-0019-1, MIT-YMI-AL-GLOOX-G-REP-0020-1, TAI-YMI-DD-
GLOOX-G-HY-REP-0003-1,  TAI-YMI-DD-GLO0X-G-HY-REP-0004-2,  TAI-YMI-DD-
GLOOX-G-HY-REP-0005-0, TAI-YMI-DD-GLO0OX-G-HY-REP-0006-0, TAI-YMI-DD-
GLOOX-G-HY-REP-0007-0,  TAI-YMI-DD-GLO0OX-G-HY-REP-0008-0, TAI-YMI-DD-
GLO0X-G-HY-REP-0009-0, TAI-YMI-DD-GL0O0X-G-HY-REP-0010-0, and TAI-YMI-DD-
GLOOX-G-HY-REP-0011-0). These measures are determined based on factors such as
flow velocities along the embankments, the extension of flood plains, and the duration of
flood exposure.

The design criteria for flood return periods vary depending on the type of structure. For
instance, large river bridges undergo a 100-year analysis, while cross drainage structures
are assessed over a 50-year period.

The selection of sizes for hydraulic structures is guided by hydrological considerations,
including peak discharge at control points for catchments as defined in the Hydrology
Report (MIT -YMI-AL-GLOOX-G-HY-REP-0002-0 and MIT-YMI-AL-GLOOX-G-HY-REP-
0002-1) and employer requirements, as outlined in Hydrological and Drainage Design
Manual (TAI-YMI-AL-GLOOX-G-HY-REP-0001-0).

Below list presents applicable Standards, Codes of Practice and Technical documents
used for designing of hydraulic structures, subdivided into primary (Employer
Requirements) and ancillary references is presented below.

Primary References:

¢ Ministry of Works: Standard Specifications for Roadworks, 2000

¢ American Railway Engineering and Maintenance-of-Way Association (AREMA)
— Manual for Railway Engineering, 2018

e Tanzania Railways Corporation Civil Engineering Manual, 1999
e Ministry of Works: Road Geometric Design Manual, 2011
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e Transport Road Research Laboratory East Africa Flood Model (EAFM)

e Ministry of Works, Transport and Communication : Low Volume Roads Manual
2016 ( Part two for drainage)

Ancillary References:

e Hydraulic Engineering Circular No. 11 — Design of Riprap Revetment, 3rd Edition
(HEC-11).

e Hydraulic Engineering Circular No. 14 — Energy Dissipator for Culverts and
Channels, 3rd Edition (HEC-14)

e Hydraulic Engineering Circular No. 15 — Design of Roadside Channels with
Flexible Linings, 3rd Edition (HEC-15)

e Hydraulic Engineering Circular No. 18 - Evaluating Scour at Bridges, Fifth Edition
(HEC-18)

e Hydraulic Engineering Circular No. 20 - Stream Stability at Highway Structures,
Fourth Edition (HEC-20)

e Hydraulic Engineering Circular No. 23 - Bridge Scour and Stream Instability
Countermeasures: Experience, Selection, and Design Guidance, 3rd Edition
(HEC-23)

o Federal Highway Administration (FHWA) - Hydraulic Design of Highway Culverts,
Hydraulic Design Series N°.5 (HDS-5)

Generally, detailed flood study was performed as summarized above and as per the
finding prevention measures like provision of Dykes, channelization and river bed
protection works using gabion and reno mattress applied. For each hydraulic structure
(culvert-bridge etc.), the contractor prepares scour protection report-drawings-details for
inlet-outlet parts accordingly. 13% rainfall maximization were considered as climate
change factor from the raw data’s collected from meteorological services.

Construction of embankment and foundations

The development of the project will entail the construction of permanent components such
as embankments and foundations to support the railway, stations, crossings, bridges,
and other fixed infrastructure. The construction of embankments and foundations shall
consider geotechnical and hydraulic parameters to determine the structure loads and
select suitable foundations systems that do not compound negative impacts.

Bridges, culverts

Bridges will be constructed over rivers, and over infrastructure (such as roads and other
railways) where required. It is anticipated that there will be 44 bridges for Lot 3 and Lot 4
as seen in Table 4-12 and Table 4-13.

Table 4-12: Bridges location and dimension for SGR line for Lot 3

Start Length .
End (km Span No Height
(km) km)  (m) P g
Bro1 537+022 | 537+055 | 32.2 1 8 Hydraulic
bridge
Br02 546+857 | 546+923 | 65.5 2 8 Hydraulic
bridge
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End (km)

Br03 553+800 | 553+821 | 20.6 Hydraulic
bridge

Br04 557+940 | 557+961 | 20.6 Hydraulic
bridge

Br05 561+894 | 561+927 | 32.2 Hydraulic
bridge

BrO5A 572+995 | 573+006 | 11.0 Elephant
crossing

Br06 596+630 | 596+650 | 20.6 Hydraulic
bridge

Bro7 597+079 | 597+099 | 20.6 Hydraulic
bridge

Bro8 641+714 | 641+756 | 42.3 Hydraulic
bridge

Br09 644+678 | 644+710 | 32.2 Hydraulic
bridge

Br10 674+303 | 674+335 | 32.2 Hydraulic
bridge

Br11 678+309 | 678+341 | 32.2 Hydraulic
bridge

Br12 687+219 | 687+251 | 32.2 Hydraulic
bridge

Br13 7134573 | 7134677 | 103.6 Hymaunc
bridge

Br14 730+974 | 730+994 | 20.6 Hydraulic
bridge

Br15 7334725 | 733+745 | 20.6 H)_/draulic
bridge

Br16 751+446 | 751+478 | 32.2 Hydraulic
bridge

Br17 756+061 | 756+093 | 32.2 Hydraulic
bridge

Br18 759+451 | 759+471 | 20.6 Hydraulic
bridge

Br19 763+067 | 763+099 | 32.2 Hydraulic
bridge

Br20 767+294 | 767+326 | 32.2 Hydraulic
bridge

Br21 7724276 | 772+308 | 32.2 Hydraulic
' bridge

Br22 775+453 | 775+486 | 32.2 Hydraulic
bridge
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End (km)
Br23 784+809 | 784+841 | 32.2 1 8 Hydraulic
bridge
Br24 797+712 | 797+754 | 42.3 2 8 Hydraulic
bridge
Br25 798+445 | 798+487 | 42.3 2 8 Hydraulic
bridge
Br26 798+873 | 798+915 | 42.3 2 8 Hydraulic
bridge
Br27 808+069 | 808+101 | 32.2 1 8 Hydraulic
bridge
Br28 813+390 | 813+410 | 20.6 1 8 Hydraulic
bridge
Br29 813+675 | 813+695 | 20.6 1 8 Hydraulic
bridge
Total 1019.30 | 38.00 Hydraulic
bridge

Table 4-13: Bridges location and dimension for SGR line for Lot 4
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End (km) Height
Bro1 831+431 | 831+465 | 33.8 1 10 Rail over rail
Br02 846+031 | 846+031 | 11.0 1 8 Hydraulic
bridge
Br03 853+838 | 853+870 | 32.2 1 8 Hydraulic
bridge
Bro4 877+340 | 877+340 | 11.0 1 8 Hydraulic
bridge
Br05 878+265 | 878+265 11.0 1 8 Hydraunc
bridge
Br06 887+500 | 887+500 | 11.0 1 8 Hydraunc
bridge
Br07 889+027 | 889+093 | 65.5 2 8 Eydraullc
ridge
Br08 916+150 | 916+150 | 11.0 1 8 Hydraunc
bridge
Br09 917+824 917+858 33.8 1 10 Rail over rail
Br10 921+830 | 921+830 | 11.0 1 8 Hydraulic
bridge
Br11 931+683 | 931+715 | 32.2 1 8 Hydraulic
bridge
39
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End (km)
Br12 935+713 | 935+713 | 11.0 1 8 HYdraU"C
bridge
Br13 938+930 | 938+930 | 11.0 1 8 HYdraU"C
bridge
Total 285.50 14.00

Culverts will be provided where natural waterways/channels cross the SGR route, in
areas where there is a risk of flooding to minimize impact on the SGR embankments.
Detail hydraulic structure list is provided in Appendix 12

Establishment of underpasses, over passes and other specialised crossings for
pedestrians, livestock, wildlife crossings, vehicles, railways and services (as applicable)

The proposed project will intersect existing roads and areas frequently used as livestock
crossings. Due to the ROW fencing that will be erected, establishment of crossings of
various kinds will need to be provide. Crossings proposed include a combination of
underpasses and overpasses at major road crossings. Furthermore, livestock crossings
have been strategically incorporated every approximately 4 km, on average, as per the
requirements of the client.

The proposed project is anticipated to have 22 underpasses and 15 overpasses (Table
4-14 and Table 4-15).
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Table 4-14: Location and dimension of underpasses for Lots 3 and Lot 4

Centre point (km) Length (m) Depth (m)

Lot 3

UPO1 567+322 100 8.4
uP02 587+720 20 8.4
UP03 615+125 20 8.4
UP04 650+160 20 8.4
UPO04A 668+863 20 8.4
UP05 726+720 20 8.4
UP06 808+925 20 8.4
UPQ7 814+541 20 8.4
uP08 819+030 40 8.4
UP09 821+870 60 8.4
UP10 823+825 50 8.4
Total 390.00

Lot 4

UPO1 839+541 25 8.4
uP02 842+826 25 8.4
UP03 855+729 25 8.4
UP04 862+827 25 8.4
UP05 875+232 25 8.4
UP06 884+420 25 8.4
uPo7 902+353 25 8.4
uP08 905+286 25 8.4
UP09 912+870 25 8.4
UP10 917+422 25 8.4
UP11 923+903 25 8.4
UpP12 940+854 25 8.4
Total 300.00
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Table 4-15: Location and dimension of overpasses for Lots 3 and Lot 4

Centre point Length (m) Span No. Width (m)
(km)
Lot 3
OPO1 554+355 20 1 9
OP02 572+307 32 1 10
OPO03 600+953 65.1 2 9
OP04 609+594 20 1 10
OPO05 613+670 411 2 8
OPO7 687+909 20 1 10
OPO08 749+166 65.1 2 8
OP09 765+251 65.1 2 10
OP10 769+672 65.1 2 8
OP11 787+461 65.1 2 8
OP12 825+850 32 1 8
Total 490.60 17.00
Lot 4
OPO1 830+753 32 1 14.8
OP02 837+235 32 1 14.8
OPO03 929+262 32 1 14.8
Total 96.00 3.00

Livestock crossings have also been included in the project design. This is to facilitate
herding of live animals across the railway line but also to facilitate the transportation of
slaughtered livestock as these routes are also used for the trade of meat between
communities on either side of the railway line. Livestock crossing design is based on the
estimated number of livestock movement per day (Table 4-16). Seventy-nine livestock
crossings have been proposed (Table 4-17). The location of these have been guided by
the railway alignment design requirements, as well as various engagements with
stakeholders throughout the planning and ESIA phases of the project. Refer to Section
11 and Section 13 for further information. Additionally refer to the TRC RAP that will be
completed in the near future.

Table 4-16: Typical and sizes of livestock crossings as per client requirements

Equivalent Types of livestock Size width x height Type of
livestock (mm) construction
movements
< 500 per day Sheep, goats, cattle 1,800 x 1,800 Prefabricated or in
and donkeys situ box culvert
1,730 x 1,980 Prefabricated or in
situ box culvert
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Equivalent
livestock
movements

Types of livestock

Size width x height
(mm)

)

@

Type of
construction

ostriches

Horses, mules and 2,400 x 2,400 Prefabricated or in
ostriches situ box culvert
1,780 x 2,340 Prefabricated or in
situ box culvert
> 500 per day Sheep, goats, cattle 3,700 x 2,000 Cast in situ box
and donkeys culvert
Horses, mules and 3,700 x 2,500 Cast in situ box

culvert

Table 4-17: Location and dimension of livestock crossings designed for Lots 3

and 4
Centre point (km) Length (m) Depth (m)

Lot 3

LSO01 552+790 20 5.4
LS02 558+620 20 5.4
LS03 564+050 20 5.4
LS04 573+650 20 5.4
LS05 581+846 20 5.4
LS06 585+346 20 5.4
LS07 590+040 20 5.4
LS08 595+581 20 5.4
LS09 597+963 20 5.4
LS10 605+303 20 5.4
LS11 606+454 20 5.4
LS12 619+489 20 5.4
LS13 624+534 20 5.4
LS14 628+796 20 5.4
LS15 633+206 20 5.4
LS16 638+275 20 5.4
LS17 641+875 20 54
LS18 647+182 20 54
LS19 654+158 20 54
LS20 658+215 20 54
LS21 662+235 20 54
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Centre point (km) Length (m) Depth (m)

LS22 666+636 20 54
LS23 672+977 20 5.4
LS24 676+248 20 5.4
LS25 680+149 20 4.2
LS26 683+348 20 5.4
Ls27 691+309 20 54
LS28 696+454 20 5.4
LS29 701+009 20 5.4
LS30 705+239 20 5.4
LS31 708+709 20 5.4
LS32 717+309 20 5.4
LS33 721+839 20 5.4
LS34 731+106 20 5.4
LS35 733+590 20 5.4
LS36 737+876 20 5.4
LS37 743+176 20 5.4
LS38 747+193 20 5.4
LS39 751+646 20 5.4
LS40 755+846 20 5.4
LS41 759+346 20 5.4
LS42 772+606 20 5.4
LS43 775+946 20 54
LS44 780+571 20 54
LS45 784+746 20 54
LS46 791+246 20 5.4
Ls47 795+691 20 5.4
LS48 799+046 20 5.4
LS49 805+425 20 5.4
Total 980.00

Lot 4

LS01 832+067 20 5.4
LS02 838+835 20 5.4
LS03 845+937 20 5.4
LS04 850+295 20 5.4
LS05 853+090 20 5.4
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Centre point (km) Length (m) Depth (m)

LS06 859+438 20 5.4
LS07 868+548 20 5.4
LS08 872+551 20 5.4
LS09 878+900 20 5.4
LS10 882+016 20 5.4
LS11 888+750 20 5.4
LS12 890+632 20 5.4
LS13 894+000 20 5.4
LS14 895+422 20 5.4
LS15 896+788 20 5.4
LS16 899+172 20 5.4
LS17 901+673 20 5.4
LS18 904+181 20 5.4
LS19 906+950 20 5.4
LS20 910+497 20 5.4
LS21 918+781 20 5.4
LS22 920+263 20 5.4
LS23 925+179 20 5.4
LS24 927+354 20 5.4
LS25 931+890 20 4.2
LS26 934+640 20 5.4
Ls27 939+076 20 5.4
LS28 943+670 20 5.4
LS29 944+545 20 54
LS30 946+619 20 5.4
Total 600.00

4.1.4.7 Establishment of railway line and laying of rail infrastructure

The construction of the railway line requires appropriate sequencing of steps. Following
on from enabling works, cut and fill and other earthworks, as described in the preceding

sections, the next key steps are as follows:

e construction of culverts/underpasses and overpasses

e track works

e catenary (electrical) works
¢ signalling & telecommunication works
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4.1.4.8

building works
fencing
electrification

e commissioning.

Catenary works, signalling and telecommunication works, electrification and
commissioning entails:

o catenary works — following the completion of track works, excavation of catenary
pole foundations will be undertaken through use of a mobile drill rig. Catenary
poles will be anchored by concrete being poured into the drilled foundation and
under the catenary pole base plate. Catenary system takes electricity from the
TANESCO transmission/distribution system (see electrification below) and
distributes this along the railway alignment to power the trains, signalling and
other electrical requirements for the railway system. Catenary works are also
referred to as overhead traction lines

¢ signalling & telecommunication works — excavation of trenches will be done along
the proposed project alignment, following which high-density polyethylene
(HDPE) pipes will be installed. Underground signalling and telecommunication
cables will be installed within these pipes. Mobile communication towers will also
be installed

o electrification - TANESCO will be responsible for supplying electricity that will run
the trains. Electricity will be provided close to the line from the towers inked to
stations where it will then be connected to line towers

e commissioning — following the completion of the above-mentioned activities the
project will be commissioned.

Train speeds will be 160 km/h for passenger trains and 120 km/hr for freight. The track-
form will be ballasted track on foundations/embankments and on bridge underpass and
overpasses. There are no tunnels or viaducts proposed.

Construction of stations and marshalling yard (including ancillary structures, services
and utilities)

The project also requires additional land outside the ROW to accommodate various
supporting facilities. These facilities include stations and siding/passing loops and
marshalling yard (Table 4-5), each serving different operational purposes and
requirements.

Stations vary in size, categorized as major, medium and small stations. Major and
medium stations are equipped with essential amenities such as ticket offices, waiting
rooms, and parcel and baggage services. From an operational standpoint, the primary
distinction between major and medium stations lies in the fact that trains will board and
disembark passengers from platforms adjacent to the main track.

Major stations are designed to handle multiple tasks including train shuttling, offloading,
loading of high volumes of cargo and servicing workshops. They have separate sections
for passengers and freights. Medium stations accommodate mass passenger traffic and
medium-sized cargo without freight facilities, featuring multiple tracks and no servicing
workshop. Small stations, classified as halts, serve few passengers in small townships
with basic amenities, offering train stops with weather protection and vandal-proof
seating. They are equipped with water tanks for remote water supply and utilize septic
tanks for wastewater discharge.
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The construction of stations and a marshalling yard, along with their associated ancillary
structures, services and utilities, is a crucial aspect of railway development. These
facilities serve as vital hubs for the efficient operation and management of the railway
system. Stations provide platforms for passenger boarding and alighting, ticketing
services, waiting areas and other amenities. Similarly, the marshalling yard plays a pivotal
role in the maintenance and repair of trains, organisation and coordination of train
movements, allowing for efficient sorting, assembling and dispatching of freight trains.
These facilities are fundamental to the overall functionality, convenience and success of
a railway system. The yard will have its own utility supply systems, including water and
electricity, as well as designated areas for vehicle parking and storage of small cargo.
The marshalling yard will incorporate specific facilities such as a tank washing point, a
shed for shunting trains, a wheelset store shed and an air blower studio. Moreover, living
quarters, spaces for businesses, washrooms and offices will be provided to cater to the
needs of the personnel operating within the yard. The marshalling yard will incorporate
specific facilities such as a tank washing point, a shed for shunting trains, a wheelset
store shed and an air blower studio. Moreover, living quarters, spaces for businesses,
washrooms and offices will be provided to cater to the needs of the personnel operating
within the yard.

4.1.4.9 Spill containment and management

Construction sites involve the handling and management of a number of pollutants,
namely hazardous materials, including fuel, solid waste, wastewater and concrete. Thus,
spill containment and management are critical components in pollution prevention.
Procedures for emergency preparedness and spill response are discussed further in the
ESMP. The ESIA further assesses potential impacts of slips and pollution, as well as the
handling of resultant contaminated materials.

4.1.4.10 Service/maintenance and emergency repairs of heavy equipment/plant and light
vehicles, metal works, coating and painting

During project construction, there will be a need for maintenance and emergency repairs
of heavy equipment, plant and light vehicles. There will be mechanical workshops at each
camp. In Manyoni section there will be an additional workshop at the Manyoni batching
plant site.

Metal works, coating, and painting of steel structures will be done to protected against
corrosion. The protection coating shall be suitable for a minimum period of 15 years for
the exposure conditions on the site.

4.1.4.11 Laydown/storage of materials, storage of dangerous and hazardous materials

All dangerous and hazardous materials will be stored at the designated, secured,
impermeable area at camps. Hazardous materials which are used for concrete production
will be stored separately in the batch plant area. Materials will be stored in their original
bins and labelled with material name and appropriate hazard warnings. Storage areas
will be provided with suitable secondary containment to prevent spills. Adequate fire
protections and spill kits will be in place. Hazardous material storage areas will be
inspected monthly.

4.1.4.12 Movement of vehicles and plant

During project construction, there will be movement of heavy vehicles and plant
equipment for excavation, grading and track laying as well as transportation of workers.
These activities pose potential environmental and social impacts, such as:
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e soil erosion and sedimentation: the movement of heavy vehicles and plant
equipment can cause soil erosion, which can lead to sedimentation in nearby
water bodies, affecting water quality

¢ noise pollution: use of heavy equipment, which can generate high levels of noise,
causing disturbance to nearby receptors

e air pollution: the movement of vehicles and plant equipment can result in the
emission of dust and other pollutants

o traffic congestion: heavy vehicles can cause traffic congestion, as well as put
pressure on the existing road infrastructure

o safety of workers and the general public: the movement of vehicles and plant is
a risk for collision and accident with public property, wildlife and livestock and
people, potentially resulting in costs, injury and death.

Impact associated with movement of vehicles and plant have been further addressed
across several environmental and social themes in the baseline and impact assessment
chapters.

4.1.5 Generation and disposal of waste and wastewater

Waste types that will be generated by the project during construction will include, inter
alia, the following key types:
e general / domestic
o0 overburden/ spoil soils and biomass (from vegetation clearance)

o demolition wastes (demolition of housing and other household/farm
structures made of mud, grass and brick)

construction wastes (concrete, damaged materials, packaging)
office/ commercial wastes (paper, packaging)
domestic wastes (including waste food) at campsites
garden/ yard wastes
0 scrap metal
e hazardous wastes

0 garage and workshop wastes (waste oils, lubricants, grease, soiled
rags, containers, filters, waste tyres, batteries)

0 contaminated soils (from sites where oils and chemicals are used and
spills could occur)

o medical wastes (infections wastes, sharp objects, chemicals/
medications)

o0 wastewater sludges (from sanitation facilities)

O O O O

Wastewater that will be generated by the project will include, inter alia, the following key
types:

e grey water, runoff water, contaminated storm water

e sewage water

Waste management activities will include, inter alia:

e reuse — overburden will be reused where possible for fill or levelling of disturbed
sites
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4.1.6

e recycle —demolition wastes are potentially recyclable/reusable by communities or
used as cover material at local landfill sites; a high proportion of office and
domestic wastes are recyclable (packaging, plastics, paper, glass, tins) and will
be collected and separated at dedicated waste areas in camp sites

e solid wastes that cannot be re-used or recycled will be collected on side and
removed to local waste facilities run by the local government authorities (LGAS)

e onsite wastewater (campsites and stations stations) will involve the use of septic
tanks and soak aways, and once full the sludge from the septic tanks will be
emptied and disposed of at local government facilities

It has been identified that the local governments capacity to accept solid waste and
sewage sludge is not sufficient to support the project and the project will assist with the
establishment of new areas for solid waste disposal and sewage sludge drying. The
following is therefore planned:

e overburden, spoil: will be spread at the oil dumpsites discussed in Section 4.1.3

e recyclables and hazardous wastes will be removed by a certified waste
management company for management (reuse, recycling or disposal)

e remaining solid waste will be disposed of at municipal dumpsites

The dump sites and capacity referred in Section 4.1.3 purely refer to the spoil materials
that cannot be used during cut and fill operations. These are dealt with separately from
the normal waste stream.

The ongoing management of waste and wastewater during the operational phase will be
an extension of the processes and routines already established during the construction
phase. The only exceptions will be where camps and other infrastructure will be removed
or demobilised. In this event the result from the waste would be guided by the
demobilisation plan.

Abstraction of water

Water abstraction refers to the process of extracting water from natural sources, such as
groundwater, rivers and lakes for different uses where water is not adequately available.
Water abstraction is achieved through different methods based on the intended purpose
of use. This involves constructing water infrastructure to redirect and capture water.

Water will be sourced from ground water sources (wells/ boreholes) along the project
ROW, but mainly at the camps. The contractor will acquire the necessary water use
permits required for water abstraction before any abstraction. Furthermore, there are no
permanent rivers in the project area and the available water sources are used by others
including local communities, livestock, wild animals and the environment. Therefore, it is
crucial to manage water usage effectively to maintain access to water for everyone while
also preserving enough for the environment.

Water will be required for the following activities during construction:
e by earthwork teams required for compaction
o for concrete production
o for dust suppression along service and access roads
e water use in the camp sites.

The boreholes in Lots 3 and 4 that will be or have already applied for water use permits
is summarised in Table 4-18. Volumes of abstraction proposed/permitted is also indicated
in the tables where flow testing has been completed.
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Table 4-18: Lots 3 and 4 water wells location

Water wells location and use

@

Chainage Section/ Flow
location Rate
(L/sec)

EW WW 1 Earthworks 535+000 Section 1 Lot 3 5
EW WW 2 Earthworks 546+000 Section 1 Lot 3 -
EW WW 3 Earthworks 555+000 Section 1 Lot 3 -
MRQ WW1 Manyoni rock quarry 567+000 Section 1 Lot 3 2
MRQ WW2 Manyoni rock quarry 567+000 Section 1 Lot 3 DRY
EW WW 4 Earthworks 567+000 Section 1 Lot 3 DRY
MC WWH1 Manyoni camp site 569+000 Section 1 Lot 3 3
MC WW2 Manyoni camp site 569+000 Section 1 Lot 3 1.25
EW WW 6 Earthworks 597+000 Section 2 Lot 3 1.25
EW WW 7 Earthworks 606+000 Section 2 Lot 3 -
EW WW 8 Earthworks 614+000 Section 2 Lot 3 -
IC WW 1 Itigi camp site 618+400 Section 2 Lot 3 2.77
cww2 | Yaprayligiprodustion 6204000 | Section 2 Lot3 |2.77
EW WW 9 Earthworks 624+610 Section 2 Lot 3 5
EW WW 10 Earthworks 628+080 Section 2 Lot 3 4
EW WW 10A | Earthworks 629+800 Section 2 Lot 3 1.40
EW WW 11 Earthworks 638+000 Section 2 Lot 3 -
EW WW 13 Earthworks 654+000 Section 3 Lot 3 -
EW WW 14 Earthworks 668+000 Section 3 Lot 3 -
EW WW 31 Earthworks 678+000 Section 3 Lot 3 DRY
TUC WW 1 Tura camp site 681+000 Section 3 Lot 3 0.9
TUC WW 2 Earthworks 681+000 Section 3 Lot 3 -
EW WW 16 Earthworks 681+000 Section 3 Lot 3 DRY
TCS WW 1 Tura rock quarry 682+000 Section 3 Lot 3 -
TCS WW 2 Tura rock quarry 682+000 Section 3 Lot 3 -
EW WW 32 Earthworks 690+000 Section 3 Lot 3 -
EW WW 33 Earthworks 701+600 Section 3 Lot 3 -
EW WW 19 Earthworks 714+000 Section 4 Lot 3 -
EW WW 20 Earthworks 724+000 Section 4 Lot 3 -
EW WW 21 Earthworks 734+000 Section 4 Lot 3 -
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EW WW 22

Water wells location and use

Chainage

Section/
location

Earthworks 748+000 Section 4 Lot 3 2.25
NC WW 1 Nyahua camp site 750+000 Section 4 Lot 3 DRY
NC WW 2 Nyahua camp site 750+000 Section 4 Lot 3 DRY
EW WW 23 | Earthworks 754+000 Section 4 Lot 3 -
NCS WW 2 Nyahua rock quarry 762+000 Section 4 Lot 3 -
EW WW 24 Earthworks 762+000 Section 4 Lot 3 -
EW WW 25 Earthworks 774+000 Section 4 Lot 3 -
EW WW 26 Earthworks 784+000 Section 5 Lot 3 -
EW WW 27 Earthworks 794+000 Section 5 Lot 3 -
EW WW 28 Earthworks 803+500 Section 5 Lot 3 -
809RQ WW?2 | 809 km rock quarry 809+000 Section 5 Lot 3 -
809RQ WW1 | 809 km rock quarry 810+000 Section 5 Lot 3 DRY
TPRO WW 1 g;ﬂ[i’t’l;?t;‘:; 8124000 | Section 5 Lot3 | 1.60
TPRO WW 2 g;ﬂ[i’t’l;?t;‘:; 8124000 | Section 5 Lot3 | 1.50
TPRO WW 3 :;ﬂ[i’{g:g‘:; 8124000 | Section 5 Lot3 | 1.10
EW WW 29 Earthworks 814+000 Section 5 Lot 3 2
TC WW 1 Tabora camp site 816+000 Section 5 Lot 3 7
TCWW5 Tabora camp site 816+000 Section 5 Lot 3 2
TC WW 4 Tabora camp site 816+000 Section 5 Lot 3 DRY
TC WW 2 Tabora camp site 816+800 Section 5 Lot 3 DRY
TC WW 3 Tabora camp site 816+900 Section 5 Lot 3 DRY
EW WW 35 Earthworks 821+000 Section 5 Lot 3 -
EW WW 30 Earthworks 824+000 Section 5 Lot 3 -
EW WW 36 Earthworks 828+000 Section 5 Lot 3 -
SAMOTA Batch plant Section 5 Lot 3 1
MY WW 1 Marshalling yard 836+000 Section 1 Lot 4 -
MY WW 2 Marshalling yard 836+000 Section 1 Lot 4 -
R850 WW 1 R/850 Rock quarry 850+000 Section 1 Lot4 -
Ewww 1 | Sarhworks and N2ubuk@) gsg,400 | section 1 Lotd |-
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Water wells location and use

Chainage

Section/
location

NZC WW 1 Nzubuka camp 861+000 Section 1 Lot4
NZC WW 2 Nzubuka camp 861+000 Section 1 Lot4
EW WW 2 Earthworks 875+000 Section 1 Lot 4
Ewww3a |adhworksandlpala - ggsi300 | section 1 Lot 4
R891 WW 1 R/891 rock quarry 891+000 Section 2 Lot4
EW WW 4 Earthworks 895+000 Section 2 Lot 4
R908 WW 1 R/908 rock quarry 908+000 Section 2 Lot4
Ewwws | anhworksand Bukene | gq4.160 | section 2 Lot 4
BUKC WW 1 | Bukene camp site 918+000 Section 2 Lot4
BUKC WW 2 | Bukene camp site 918+000 Section 2 Lot4
EW WW 6 Earthworks 928+000 Section 2 Lot4
EW WW 7 Earthworks 940+000 Section 2 Lot4

41.7 Demobilisation (removal of redundant/temporary structures/features,

closures, stockpiles)

Demobilization of temporary structures will be done for proper restoration of the sites
(e.g., removing/spreading topsoil piled along the railway, restoration of borrow pits to the
required grades, removing all temporary structures etc.). Depending on the agreement
with the client and authorities, camps may be left for the local communities to use. Other
activities include:

e demobilization of the workshops and stockpile yards

¢ demobilization of camps at least to the original site condition

e clearance of waste including used oil, sewage, sewage, solid wastes (plastics,
wood, metal, papers, etc.)

e deposition of all waste to the authorized dumpsite

o restoration of water ponds and temporary quarry sites to a natural and useable
condition and termination of temporary employment.

4.2 Operational phase

4.21 Operational - general

The operational usage of Lots 3 and 4 is expected to commence after the construction
works and will be operated by an operator designated by TRC. The design validity period
is 60 years, after which re-laying of new rail may be necessary. Operation will involve
transportation of goods and passengers, whilst observing all measures that will be
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provided in the management plans including safety-related aspects. During the operation
time, TRC will undertake routine maintenance.

The railway will be electrified. Locomotives will be powered by 25 kV MV. For this
purpose, nine traction power substations (TPS) and 34 auto transformer substations
(ATS) will be required (refer to Section 15 for further information on ATS). The necessary
220 kV high voltage transmission line supplying power to these substations will be
provided by TANESCO.

A global system for mobile communications will comprise railway (GSM-R) base stations
and signalling system with fibre optic cables and shall be installed throughout the SGR
line.

Operation of the SGR and the workforce required during the operation phase will belong
to TRC.

The SGR is expected to transport containers, bulk and liquid loads carried via freight
trains.

Sewage from the trains shall be discharged at the main stations. These stations will be
connected to the local sewerage system or dedicated sewage treatment plant or septic
tank-soak away systems at the stations.

Railway service operation

It is initially planned that 24 trains (20 freight and 4 passenger trains) will be using the
SGR line during normal operations over 300 days in a year. During the remaining 65 days
per year, traffic will be reduced slightly to 20 trains (16 freight and 4 passenger) to enable
TRC to carry out routine maintenance activities on the line.

The proposed SGR will accommodate the following locomotive movements:

e passenger train locomotive routing: Electric Locomotive (3,000 HP) to take on
the passenger train locomotive routing between Dar es Salaam and Makutupora.

o freight train locomotive routing: Electric locomotive (6,500 HP) to take on the
freight locomotive routing between Dar es Salaam and Makutupora.

Table 4-19: below shows the proposed types of locomotives to be used.

Table 4-19: Rolling stock types and descriptions

Rolling stock Description/type Number required

Electric locomotive 6,500HP 14
Freight trains

Diesel locomotive 6,500HP 2

Electric locomotive 6,500HP 3
Departmental trains

Diesel locomotive 6,500HP 2
Electrical multiple units Capacity1800 passengers 5

Coaches class 1 15
Passenger coaches

Coaches economy class 45

Flat wagons 600
Freight wagons Box wagons 500

Oil tankers 200

53

Yapi Merkezi Insaat ve Sanayi Anonym Sirketi
SGR Lot 3 & 4 ESIA Report
2040174-01-03



4.2.3

4.2.4

4.2.5

4.2.6
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Rolling stock Description/type Number required
Double stack containers 50
Bulk wagon 50
Gondola wagon 70
Ballast hoppers 60

Maintenance of fencing of ROW

Regular inspections of the fencing will be conducted along the railway tracks to identify
any damages. Inspections will assess the condition of the fence and determine if any
repairs are required or replaced. Vegetation control will be conducted to ensure that
overgrown bushes and trees maintained along the fence line of the ROW.

Warning signs and safety information will be placed on the fencing to alert the public
about the dangers of trespassing on railway property. The local community will be trained
about the potential dangers of trespassing crossing the SGR. Engaging with the
community can help raise awareness and reduce the likelihood of unauthorized access.

Marshalling yard, workshops — operation and maintenance

During the operation of marshalling yard and workshops, various activities will take place
to enable smooth functioning and adherence to safety measures. These activities
encompass train reception and shunting supervision, train sorting, attachment of outgoing
engines, railway track maintenance, rolling stock maintenance, provision of
accommodations for workers, storage of materials and equipment, as well as waste
management (UDSM ESIA, 2022).

Additionally, TRC will carry out routine maintenance tasks during operation hours to
ensure the continued reliability and functionality of the marshalling yard and workshops.
By effectively managing these operational activities and maintaining a strong emphasis
on safety and maintenance, the marshalling yard and workshops will contribute to the
overall success and efficiency of the project.

Quarries and borrow pits

The majority of borrow pits and quarries will be closed once the short-term construction
concludes. A few might remain open to provide ballast for maintenance. Quarries and
borrow pits will need to be rehabilitated and made safe. Open, steep quarries are high
risk in terms of injury and drowning should people or animals enter excavations (dry or
water-filled) intentionally or accidentally and cannot exit.

Waste and wastewater — operation and maintenance of waste
separation/storage facilities, project dumpsites, wastewater treatment plants,
septic tanks

Waste types that will be generated by the project during operation will include, inter alia,
the following key types:
e general / domestic
o office/ commercial wastes (paper, packaging)
o domestic wastes (including waste food) at campsites
0 garden/ yard wastes
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0 scrap metal

e hazardous wastes

0 garage and workshop wastes (waste oils, lubricants, grease, soiled
rags, containers, filters, waste tyres, batteries)

0 contaminated soils (from sites where oils and chemicals are used and
spills could occur)

0 medical wastes (infections wastes, sharp objects, chemicals/
medications)

0 wastewater sludges (from sanitation facilities and septic tank system)

The ongoing management of waste and wastewater during the operational phase will be
an extension of the processes and routines already established during the construction
phase. The only exceptions will be where camps and other infrastructure will be removed
or demobilised and stations will start to operate.
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POTENTIAL ALTERNATIVES (ADAPTED
FROM UDSM ESIA, 2023)

5.1

5.2

Introduction

Considering alternatives in the design of the project is an important aspect because it
provides developers and decision-makers with a broader base upon which choices on
the most socially, environmentally, and economically acceptable option can be made.
During the tender process, the YM and TRC design team undertook the preliminary
design of the project. The SGR alignment is designed to pass on/close to the RoW of the
existing MGR, to limit resettlement and other impacts. Thus, to a large extent, the
alignment of the proposed SGR from Makutopora to Isaka will run parallel to the RoW of
the MGR. Some deviations were unavoidable, such as deviation from the MGR line to
bypass Tabora and Manyoni towns. There are several other divergences from the MGR
RoW along the route to reduce curvature.

The project is implemented under a design and build approach in which the contractor is
limited to design and to construct the project according to the employer’s requirement,
which limits many possibilities of flexibility in some key project elements, such as routing.

However, subsequent to the tendering process, rapid E&S assessments was conducted.
As a result, during the later stage of the design, which is the detailed design stage, the
design team made efforts to consider the E&S aspects, as long as it was technically
feasible.

Consequently, what is presented below, are general high-level alternatives that were
already been considered and which may contribute to minimize the impact of the project
on the environment and social receptors without having to conduct preliminary
environmental and social assessment for each of the alternatives discussed.

Alternatives considered in the proposed construction of SGR from Makutopora to Isaka
include the following:

e no project alternative

e improving the existing MGR railway line

e upgrading the existing Dodoma-Mwanza road to a highway

o alternative alignment

e alternative construction schedule

e alternative locations or design of key project aspects.

No project alternative

The “no project alternative” entails not undertaking the proposed project or part of its
activities. It provides the baseline condition against which the impact of other alternatives
can be compared, and it remains the default option that can be used in the analysis to
provide the baseline for assessment and to illustrate the implications of not implementing
the project. Adopting this option would have meant to retain the MGR on the portion
between Makutopora and Isaka, whilst other portions from Dar es Salaam to Makutopora
and from Isaka to Mwanza have been developed to the SGR level, which would be
inappropriate.
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5.3

5.4

5.5

The construction of the proposed SGR from Makutopora to Isaka will connect the SGR
railway from Dar es Salaam to Mwanza and assist in unlocking north-western Tanzania
and support the land locked countries of Rwanda, Burundi, Uganda, and South Sudan to
have access to the port of Dar es Salaam. Connecting this portion with the SGR will also
increase the capacity of the Tanzania railways and improve train speed, reduce travel
time for passengers and goods, increase transport safety, and protect the environment.
The “no project alternative” will result in Tanzania and the SGR missing out on these
opportunities.

Improving the existing MGR railway line between Makutopora
and Isaka

The alternative of improving the existing MGR between Makutopora and Isaka instead of
constructing the SGR was considered. This alternative would have meant to accelerate
and extend the on-going intermodal and rail development project, which focuses on the
rehabilitation of the MGR track and bridges between Dar es Salaam and Tabora and
extends to the portion between Tabora and Isaka. The planned rehabilitation is also
intended to improve terminals in Isaka and Dar es Salaam port.

However, even with such benefits, the improvement of the MGR will not be comparable
with the advantages the SGR will offer in terms of services and economic opportunities.
The SGR will have a 35-t axle load, a design speed of 160 km/h for passenger trains and
120 km/h for freight trains, and a rail width of 1,435 mm (4 ft 812 in). The rail will be 60
UIC, with a maximum train length of 2000 m and a passenger capacity of 1,100,000/year.
It is these advantages that have influenced the choice of the SGR vs. the MGR, which
has a maximum speed of 80 km/hr and less capacity to carry heavy cargo. In addition,
there is ongoing construction of the SGR from Dar es Salaam to Makutopora and between
Isaka and Mwanza, thus necessitating the presence of SGR also for Lots 3 and 4, to fully
realise the benefits of the SGR.

Upgrading the existing Dodoma-Mwanza Road to a highway

This option was considered during scoping as part of a wide range of alternatives the
project could consider. This alternative is about improving the T3 (Dodoma — Singida)
and T8 (Mwanza — Tabora) trunk roads to be able to carry more cargo and with greater
weight. The current maximum allowable axle load limit on Tanzania roads is 56,000 kgs
for a truck and drawbar trailer with 7 axles. The lowest allowable axle load is 18,000 kgs
for a truck with 2 axles. Currently, the road is being used by many transport trucks carrying
heavy cargo and the cost of maintaining the road is very high. In addition, the road is
heavily used by transport trucks and other light vehicles. Therefore, it is expected that
road accidents leading to loss of human life, livestock, and wildlife may increase as a
result. This option cannot compete with the efficiency and capacity of the SGR both in-
terms of carrying cargo, passengers, and the operational costs. Moreover, the completion
of the proposed railway has the potential to reduce congestion of the highway, GHG
emissions and reduce the relative number of accidents. This option was dropped and
instead, the choice to develop the SGR was taken.

Alternative alignment

The proposed SGR line will traverse through different land uses. As such, it is important
to consider the corridor with best viable options and with minimum impact but high benefit
to both communities and the nation.
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5.6

5.7

Alternative alignment for SGR Makutopora — Isaka was considered in areas where
following along the MGR alignment could result in significant impacts such as physical
displacement. In such areas, the SGR alignment has been moved. However, people living
in such overlapping areas will be confined between the two lines making it challenging
for them to pursue their livelihoods with ease and safety. It is therefore important to
consider the alternative of relocating such people away from the overlapping areas.

Alternative construction schedule

Construction work for the portion from Makutopora to Tabora indicates that works will
commence mid to late 2023 and continue to late 2026. Construction will include early
works (geotechnical and mobilization works); earth and drainage work; structural works;
track works; catenary works; substation works; signalling and telecommunication works;
passenger station; and freight facilities. It is likely that multiple sections of the Lots 3 and 4
route will run simultaneously.

The timing of construction activities might impact existing socioeconomic and agricultural
activities, especially seasonal activities. Pausing the construction process, to
accommodate these activities, may be difficult and more costly than compensation for
the temporary disruption. This will however need to be determined by the household
surveys, assets valuation and livelihoods surveys currently being conducted by the TRC,
which will be considered and incorporated into the resettlement action plan (RAP) and
livelihoods restoration plans (LRP) that will be prepared and implemented by TRC before
the start of construction.

Alternative locations of key project aspects

Prior of the initiation of the RSK ESIA (current report), preliminary considerations for
location of some project aspects took into account the rapid E&S study conducted for the
project and the USDM ESIA, 2023. Based on this, changes to project design as indicate
in Table 5-1 were made to reduce potential impacts associated with these aspects. These
alternatives were taken forward for assessment in the RSK ESIA. Additional information
on design changes implemented to account for biodiversity aspects is included in 1.
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Table 5-1: Design changes already made that took into consideration the rapid E&S assessment and USDM ESIA (2023)

st il Latest Design
Project Name or Area  Design (Km g . Reason of the
. (Km or Explanation for the Change
Area/Structure of the Location or . Change
: Chainage)
Chainage)
Lot 3
-There is a seasonal stream in the proximity of 30m
. Area was distance. Biodiversity
Dumping Area | D-751 751+000 cancelled -The area surrounded by a water source that is used | Social
by villagers

Dumping Area | D-747 746+800 Area was Dlstancg of the settlements was close to the area Bl0Q|verS|ty

cancelled Dump site was a wetland area Social

608+000

(same KM but

vertical
Borrow Pit B-608 608+000 distance from | Close distance of the houses Social

the houses

were

increased)

The area belongs to Tanzania Forest Service (TFS)
and it is Nyahua Forest Reserve Area which has some

Borrow Pit B-746-1 746+000 Area was special trees that is used for the medical treatment by | Biodiversity
cancelled -

the communities. The area was cancelled after the

consultation was undertaken with TFS.
Borrow Pit B-766 766+000 766+200 Close distance of the houses Social
Borrow Pit B-691 691+000 691+400 Seasonal stream was within the borrow area Biodiversity
Borrow Pit B-703 703+700 702+700 Close distance of the houses Social
Borrow Pit B-603 603+200 603+000 Close distance of the houses Social

59
Yapi Merkezi Insaat ve Sanayi Anonym Sirketi
SGR Lot 3 & 4 ESIA Report
2040174-01-03



Preliminary

Latest Design

Project Name or Area  Design (Km . Reason of the
Areal/Structure of the Location or (cKhm.or SpllrE e e e e Change
Chainage) SRR
795+000
(same KM,
vertical
Borrow Pit B-795 795+000 distance from | Close distance of the houses Social
the houses
were
increased.)
821+200
(same
KM, vertical
Borrow Pit B-821 821+200 distance from | Close distance of the houses Social
the houses
were
increased.)
The preliminary area belongs to TFS which has
special medical trees. Biodiversity
Camp Nyahua Camp | 748+000 750+000 Additionally, the size of the camp has been decreased | (Forest reserve
from 300,000 m2 to 263,659 m2 to reduce the E&S area)
footprint of the project.
The size of the camp has been decreased from
Camp Manyoni Camp | 569+000 - 300,000 m2 to 223,745 m2 to reduce the E&S footprint| E&S
of the project.
The size of the camp has been decreased from
Camp Tura Camp 681+000 - 300,000 m2 to 267,660 m2 to reduce the E&S footprint E&S
of the project.
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Preliminary
Project Name or Area  Design (Km
Areal/Structure of the Location or

Chainage)

Latest Design
(Km or Explanation for the Change
Chainage)

Reason of the
Change

Based on the findings of the E&S rapid assessment
report, the location of Tabora station has been moved
towards the northeastern outskirts of the town and
(812+400- | (812+400- alignment direction has been vertically changed after
830+000) 830+000) 812+400 to minimize the need for demolishing and
resettling houses, services, and graves which may
also be preferable in terms of connection with future
SGR lines in Tabora.

Based on the findings of the E&S rapid assessment
report, the location of Itigi station has been moved
611+620- 611+056.976- | towards the eastern to get away from the flooding area
612+020 611+456.976 | and also to get closer to the town for the ease of
access of the communities to the station during the
operation phase.

Cultural heritage
(chief graves),
Social

Station Tabora station

Station Itigi Station Social

Based on the findings of the E&S rapid assessment
report, the location of Manyoni station has been
moved towards the southern outskirts of the town to
minimize the need for demolishing and resettling Social
houses, services, and graves. Due to this change,
alignment has been vertically changed between
568+400 and 573+600.

568+400- 568+400-

Station Manyoni Station 573+600 573+600

The location of Malongwe station has been moved to
MaI(_)ngwe 793+000 711+500 descending chainage to get _c_loser to the to_wn for_the
Station easy access of the communities to the station during
the operation phase.

Station Social

The location of Tura station has been shifted approx.

250m to get away from the flooding area Social

Station Tura 688+500 688+734
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Project
Area/Structure

Station

Name or Area

of the Location

Goweko

Preliminary
Design (Km
or
Chainage)

768+600

Latest Design
(Km or
Chainage)

768+869

Explanation for the Change

The location of Goweko station has been shifted
approx. 250m to get away from the flooding area

Reason of the
Change

Social

Overpass

OP_01A

549+200.000

During the detailed design, an overpass has been
provided for road crossing as per request of the
engineer since there was no crossing structure at this
section at the preliminary design.

Social

Overpass

OP_04

610+359.460

610+959.460

Overpass has been shifted to nearby ltigi Station for
road crossing as per the request of Employer and
Engineer for the ease of access of the communities to
the station.

Social

Overpass

OP_05

687+700.000

688+300.000

Overpass has been shifted to nearby Tura Station for
road crossing for the ease of access of the
communities to the station.

Social

Overpass

OP_05A

710+914.000

During the detailed design, an overpass has been
provided to provide access to Malongwe Station for
the communities.

Social

Underpass

UP_01

567+333.114

567+333.114

As per the request of authorities, provisional road cell
has been provided for future road expansion plans of
the national authority. It is only structural change and
there is no location change for the underpass.

Social

Underpass

UP_03A

624+630.020

As per the request by Employer, an underpass has
been provided for the existing MGR level crossing
which was not planned during the preliminary design.

Social

Underpass

UP_3B

628+704.172

An underpass has been provided to enable the
connection to the existing MGR level crossing.

Social
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Project

Underpass

Name or Area
Area/Structure of the Location

UP_04

Preliminary
Design (Km
or
Chainage)

650+018.000

Latest Design
(Km or
Chainage)

648+268.000

Explanation for the Change

Underpass has been shifted to more utilized road
(which is closer to the village) through descending
chainage as per engineer's request.

Reason of the
Change

Social

Underpass

UP-05

668+450.000

668+855.000

Underpass has been shifted to nearby School area.

Social

Underpass

UP_06

802+635.000

At the intersection of SGR and MGR, an underpass
has been provided to ensure the continuity of service
road and cattle/pedestrian crossing.

Biodiversity Social

Underpass

UP-07A

813+700.000

An underpass has been provided for the future ring
road planned by TANROADS.

Social

Underpass

UP_09

818+701.479

818+701.479

As per the request of authorities, provisional road cell
has been provided for future road expansion plans of
the national authority. It is only structural change and
there is no location change for the underpass.

Social

Underpass

UP-11

823+489.263

823+489.263

As per the request of authorities, provisional road cell
has been provided for future road expansion plans of
the national authority. It is only structural change and
there is no location change for the underpass.

Social

Bridge

BR_07

572+958.539

A bridge has been provided for both drainage
purposes and wildlife crossing according to the UDSM
ESIA report.

Biodiversity

Bridge

BR_08

585+328.584

During the preliminary design there was a livestock
crossing (LS06) at this chainage. However, during the
detailed design process, it has been observed that
there is a need to construct a bridge at the same
chainage. Therefore, LS06 has been reutilized for
another location.

Biodiversity Social

Yapi Merkezi Insaat ve Sanayi Anonym Sirketi

SGR Lot 3 & 4 ESIA Report

2040174-01-03

63



Preliminary

Latest Design

Project Name or Area  Design (Km . Reason of the
Areal/Structure of the Location or (cKhm.or SpllrE e e e e Change
Chainage) SRR
This bridge which was planned during detailed design
process will allow the wildlife and livestock to cross the
alignment and minimize the fragmentation impacts of
the project.
Bridge has been shifted to watercourse after the flood
Bridge BR_18 770+109.000( 767+802.18 modelling study is completed which will decrease the | Biodiversity
flooding impact of the project on the communities.
A bridge has been provided to this location according
. to the findings of the flood modelling study which will i .
Bridge BR 21A - 800+867.4 decrease the flooding impact of the project on the Biodiversity
communities.
581+500
(same KM but
does not
intersect with | During the detailed design, it has been observed that
Dumping Area | D-581 581+500 the village path| the dumping area intersects with the village path. Social
due to the Therefore, the area has been shifted.
vertical change
of the location
of the area)
584+000
(same KM but
does not During the detailed design, it has been observed that
Dumping Area | D-584 584+000 intersect with | the dumping area intersects with the village path. Social
the village path| Therefore, the area has been shifted.
due to the
vertical change
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Project

Name or Area

Preliminary
Design (Km

Latest Design
(Km or

Explanation for the Change

Reason of the

Area/Structure of the Location or . Change
: Chainage)
Chainage)
of the location
of the area)
Livestock A livestock crossing is provided for
c ) LS_01A - 543+500.000 | pedestrian/livestock crossing as per request of Biodiversity
rossing )
engineer.
Livestock A livestock crossing is provided nearby Manyoni
c ) LS 03A - 569+973.000 [ Station for pedestrian crossing as per request of Social
rossing Enai
ngineer.

. . . . B' d' 't
leest_ock LS 31A ) 712+493.000 A I_|V(_estock crossing has been prowd_ed across the 10 IIVGFSI y
Crossing existing major MGR path as per engineer request. Social

. A livestock crossing has been designed to provide Biodi it
IélveSt.OCK LS 33A - 726+426.920 | access to forest areas for the communities as per N _NerSI y

rossing ; Social

engineer request.
Livestock . . . . .
Crossing LS_38 746+892.000( 747+692.000 | Livestock crossing has been shifted to nearby village | Social
leest_ock LS _46A ) 793+869.100 A livestock crossing has been provided for School Social
Crossing access as per engineer request

. At the intersection point of SGR and MGR, Livestock | giogiversit
'(:J'VGSt.OCk LS _49 803+132.520| 805+132.520 | crossing has been provided to ensure oaversty

rossing - : Social

cattle/pedestrian crossing.
leest_ock LS 50 ) 809+144.000 A I|v_estock crossing has been provided for t.he Tabora Biodiversity Social
Crossing Region by the request of employer and engineer

. . . . B' d' 't
L|vestpck LS 53 ) 823+392.000 A Ilvgstock crossing has been provided for t.he Tabora | BiO 'IVGFSI y
Crossing Region by the request of employer and engineer Social
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Preliminary
Project Name or Area  Design (Km
Areal/Structure of the Location or

Chainage)

Latest Design
(Km or Explanation for the Change
Chainage)

Reason of the
Change

During the preliminary design there was a livestock
crossing (LS05) at this chainage. However, during the
detailed design process, it has been observed that
there is a need to construct a culvert at the same Biodiversity
Culvert CU_581-1 - 581+846.68 chainage. Therefore, LS05 has been reutilized for o
another location. Socia
This culvert which was planned during detailed design
process are designed to minimize the flooding impacts
of the project on the communities.
Lot 4
-There is a seasonal stream in the proximity of 30m
. Area was distance. Biodiversity
Dumping Area | D-751 751+000 cancelled -The area surrounded by a water source that is used | Social
by villagers
Dumping Area | D-747 746+800 Area was DlstanC(_a of the settlements was close to the area Blocyversny
cancelled Dump site was a wetland area Social
608+000
(same KM but
vertical
Borrow Pit B-608 608+000 distance from | Close distance of the houses Social
the houses
were
increased)
_ Area was The area belongs to Tanzania Forest Service (TFS) o _
Borrow Pit B-746-1 746+000 cancelled and it is Nyahua Forest Reserve Area which has some| Biodiversity
special trees that is used for the medical treatment by

66
Yapi Merkezi Insaat ve Sanayi Anonym Sirketi
SGR Lot 3 & 4 ESIA Report
2040174-01-03



Project

Name or Area

Preliminary
Design (Km

Latest Design

Reason of the

Areal/Structure of the Location or (Km_or SpllrE e e e e Change
: Chainage)
Chainage)
the communities. The area was cancelled after the
consultation was undertaken with TFS.
Borrow Pit B-766 766+000 766+200 Close distance of the houses Social
Borrow Pit Borrow Pit 891 | 891 Cancelled Since the_r(_e is a forest area at this chainage, the Biodiversity
borrow pit is cancelled.
Station lpala Station | 886+318 | 882+396.462 | |Ne location of the station is shifted because the Biodiversity
preliminary location was inside the lgombe forest area.
Overpass OP1-A ) 833+107 An overpass is designed fc_)r the communities by the Social
request of the local authority.
The location of the underpass has been changed to
Underpass UPO06 (Ipala) 884+420 884+156 get closer to the village as per the request of local Social
authorities during the stakeholder consultations.
UP_04 Livestock crossings are designed at these locations
Underpass Mwakashanhala-| KM:862+827 | due to the request of community after the stakeholder Social
P UP04-UP05 UP_05 consultations conducted and also as per the request of]
KM:875+232 | the Engineer.
Livestock Mwakashanhala-
Crossing LS09 ) 878+900 ) )
Livestock Bukene and
Crossing Mogwa-LS20 ) 910+497 ) )
Livestock Bukene-LS 20-A | - 915+072 ; Social
Crossing
The requirement given below from ESIA has been '
Culvert Ipala CU-885-1 | - 885+110 taken into account and culverts are designed between | Social
km 885-888 to decrease the impacts of flooding on the
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Project

Area/Structure of the Location

Name or Area

Preliminary
Design (Km
or
Chainage)

Latest Design
(Km or
Chainage)

Explanation for the Change

communities.

UDSM ESIA Report - Flooding and soil erosion
“Another area which is experiencing flood in the
project area is in Ipala ward between chainage 885
and 888 km.”

Reason of the
Change

Culvert Ipala CU-887-1 |- 887+329 - Social
Culvert Ipala CU-887-2 |- 887+585 - Social
Culvert Ipala CU-887-3 |- 887+697 - Social
Culvert Ipala CU-887-4 |- 887+870 - Social
Culvert Ipala CU-887-5 |- 887+929 - Social
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6

ESIA METHODOLOGY

6.1

The ESIA included the following steps:

o determine the spatial scope (area of influence, Aol). Defining the Aol will help
further refine the scope of investigation planned. The Aol will be prepared for
each environmental and social topic and will include the OECD Common
Approaches definition of Aol. The Aol will use GIS as a tool to consider different
environmental and social themes/topics in relation to proposed project activities
and infrastructure.

e Dbaseline studies (desk-based analysis and field surveys) to obtain enough
information to characterise the environmental and social conditions. The ESIA
upgrade study will use information in the existing ESIA process that has already
been undertaken by the TRC’s ESIA consultant, desk-top and third-party
information, as well as primary data that will be collected in the field by various
subject-matter experts.

e identification of project impacts and development of mitigation measures
iteratively with the project planning and design (the process will continue through
the construction phase). Project-only and potential cumulative impacts with other
projects have been considered.

e collation of the mitigation and management measures into an environmental and
social management plan (ESMP).

Stakeholder engagement has been undertaken throughout the ESIA process and results
have been used to inform the ESIA.

The ESIA upgrade will be conducted in-terms of the LAS and will take the Tanzanian
regulatory requirements into consideration. Note: an ESIA process and approval in terms
of Tanzanian environmental legislation has already been undertaken by the TRC’s ESIA
consultant and will not need to be done as part of the upgrade. NEMC approval for the
ESIA was obtained on 13 Mar 2023.

The ESIA process will include the following key activities, which are described in further
detail in the following sub-sections:

o detailed project description

¢ description of the project Aol

e governance: assessment of regulatory and lender requirements

e specialist environmental and social baseline and impact assessments

e description/appraisal of stakeholder engagement activities and analysis of
comments/issues raised

e integrated impact assessment and impact statement
e management and monitoring requirements.

Project description

A comprehensive but concise description of all the project components planned and the
task/activities associated with the implementation of each component was developed
(Section 4). Project components to be described include, inter alia, infrastructure,
processes, spatial settings, resource requirements (including human) and emissions. The
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6.2

6.3

project description will be supported with figures, maps, and concept diagrams that
present locations, layouts, and process flows as applicable. Alternatives to project design,
activities, and processes will be described.

The project description will be ordered in a sequential manner into sub-sections for each
project phase, e.g., planning, pre-construction, construction, commissioning, operation,
and handover/decommissioning (as applicable).

Project Aol

The first step of filling the gaps in the ESIA and describing the existing environmental and
social conditions of the project will be to define the Aol, distinguishing between direct and
indirect, which is described in IFC PS 1 as:

The area likely to be affected by:

(i) the project and the client’s activities and facilities that are directly owned,
operated or managed (including by contractors) and that are a component of the
project

(ii) impacts from unplanned but predictable developments caused by the project that
may occur later or at a different location or

(iii) indirect project impacts on biodiversity or on ecosystem services upon which
affected communities’ livelihoods are dependent.

Associated facilities, which are facilities that would not have been constructed or
expanded if the project did not exist and without which the project would not be viable.

Cumulative impacts that result from the incremental impact, on areas or resources used
or directly impacted by the project, from other existing, planned or reasonably defined
developments at the time the risks and impacts identification process is conducted.

Defining the Aol will help further refine the scope of investigation planned. The Aol will be
prepared for each environmental and social topic and will include the OECD Common
Approaches definition of Aol. The Aol will use GIS as a tool to consider different
environmental and social themes/topics in relation to proposed project activities and
infrastructure.

Governance requirements

Governance requirements refers to regulatory, Lender and cooperate governance
requirements, and will include review and advisory on the following:

e Tanzanian regulatory requirements - the ESIA process in terms of the
Environmental Management Act (EMA) No. 20 of 2004, EIA and Audit
Regulations, 2005, and its 2018 amendment has been undertaken. The project
received an environmental certificate on 13 March 2023

o LAS —this will include assessment of requirements in terms of World Bank Group
Environmental and Social Framework, 2018, including IFC Performance
Standards (1-8), 2012, General EHS Guidelines, EHS Industrial Sector
Guidelines for Railways and any other applicable, Equator Principles IV (EP4,
2020) and OECD Common Approaches

e corporate governance — identification of the project partners/key role players, and
review of any available, applicable policies and plans related to the project.
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6.4 ESIA and ESMP package

An ESIA report package will be prepared that will document the findings of the activities
described above and will include an ESMP. The ESIA report will include topics such as:

e nature of undertaking — process flows, materials, list of chemicals (source, types,
and quantities), storage facilities, wastes/by-products (solid, liquid, and gaseous)

e project footprint and key design/technology information relating to size, volume,
capacity, inputs/outputs, design parameters/specifications of proposed
infrastructure and activities, size of labour force, equipment, and machinery

e infrastructure, activities, and ancillary infrastructure for all phases of the project
(pre-construction, construction, commissioning, operations,
demobilization/handover, decommissioning)

o tilities - water (source, quantity) power (type, source & quantity), transport routes
and site access, other major utilities (e.g., sewerage, gas, etc.)

e summary of the regulatory and lender framework and applicable permits,
licences, authorisations, notifications and consents

o delineation of the Aol, which is the likely footprint (including activities and
processes) to be affected by the Project (as described in IFC PS 1)

e mapping and satellite imagery, including land zoning, adjacent land-uses and
proximity to nearest residential and/or other facilities, land ownership,
environmental and social receptors/sensitivities

e baseline information gathered through specialist/expert desktop and field studies
(see Section 7)

e identification of the type and nature of potential impacts, as well as the
environmental and social receptors that may be affected, for further consideration
in the ESIA process

e an evaluation of project alternatives, including a zero or no-project alternative in
terms of project location, project design or technologies to be used, and a
justification for selecting the chosen option (taking into consideration the access
to social services, grazing land, water holes and markets).

The ESMP will be prepared outlining potential mitigation measures for each
environmental and social impact evaluated and for possible alternatives. ESMP will be
based on the legislative requirements and lender requirements. The ESMP will include
(where possible) indicators/parameters, sampling locations, measurements, frequency,
indicative costs (e.g., minor, significant, or major), and implementation responsibilities
related to the monitoring of impacts in all phases of the project.

The ESMP will indicate what sub-plans will be required to be developed in subsequent
phases of the project. Determination of costs of mitigation will need to be estimated. For
the preparation of the ESIA and ESMP, the existing work of the ESIA consultant will be
incorporated into the upgraded ESIA.
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SPECIALIST/ EXPERT ASSESSMENT
METHODOLOGY

7.1

711

71.2

The following section describes the methodologies for expert/specialist investigations
undertaken as part of the ESIA upgrade.

Social

The supplemental assessment of the project’s potential socioeconomic impacts was
based on the processes described in the following sub-sections.

Review of relevant legislation, regulations, binding international conventions,
and social performance standards

A review of the national legal and policy framework was carried out, with particular
attention to socioeconomic aspects including (but not limited to) ESIA-stage stakeholder
engagement, land tenure and acquisition, public health, safety, and security (HSS),
worker influx, local economic development, and gender mainstreaming. The legislative
review also identified the gaps between lender-prescribed social performance standards
and relevant national laws and regulations about the ESIA process, related mitigation
planning, monitoring arrangements, and permitting.

The list of reviewed policies, laws and regulations includes (but is not limited to):

e  Community Development policy (1997)

e The Land Act No. 4 of 1999

o Village Land Act No. 5 of (1999)

e The Land Acquisition Act 1967

¢ National Health Policy (2007)

o National HIV and AIDS Policy (2001)

¢ National Women and Gender Development Policy (2000)

e The HIV and AIDS (Prevention and Control Act (2008)

e Public Health Act (2009).
International E&S Performance Standards factored into the review include the IFC
Performance Standards 1,4,5,6,7 and 8. Other benchmarks include IFC, EBRD and CDC
group guidance on gender-based violence and harassment (GBVH), World Bank Good

Practice Note on addressing sexual exploiting and abuse and sexual harassment
(SEA/SH) in investment project financing involving major civil work.

Stakeholder mapping

A stakeholder matrix was developed to demonstrate that all project stakeholders were
mapped out for meaningful and continual engagement. This review drew on publicly
available literature and mapping of the proposed project facilities relative to multi-level
administrative divisions. In the context of impact assessment, stakeholder mapping aided
the (i) collection of baseline information, (ii) identification of receptors, (iii) socioeconomic
impacts analysis (considering expert and/or local knowledge), and (iv) consultative
mitigation planning.
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71.3

Consolidation and review of primary and secondary baseline information

Primary baseline information presented in Section 11 of this Report was garnered through
ESIA-stage and RAP-stage socio-economic surveys, which entailed consultations with
project-affected communities (at village/mtaa level) and entities subject to physical and/or
economic displacement.

The ESIA-stage socioeconomic baseline study was undertaken within the project’s
primary 3 km influence area, between July and September 2022. The study involved a
household survey, with a sample size of 271 households. The sampling strategy was set
to survey no less than 40 households within each of the six project-affected districts. The
sizes of the district sub-samples were subsequently adjusted such that they were
proportionate to the districts’ affected land areas. District-level purposive sampling was
performed to demonstrate that the survey covered different settlement densities, agro-
ecological zones and household sizes. The household survey was aimed at defining the
baseline socioeconomic conditions within the project-affected communities, including
existing socioeconomic vulnerabilities. Socioeconomically vulnerable households were
identified based on the following criteria:

¢ households in which multiple members or the household are disabled

¢ households in which multiple members or the household are chronically sick

e households living in extreme poverty (i.e., under the national basic poverty line of
TZS 49,320 per adult equivalent per month)

o female-headed households
e child-headed households
¢ households with an elderly household head (over 64 years).

The household survey was complemented with focus group discussions (FGDs) and key
informant interviews (KlIs) to garner more elaborate information from local government
authorities (LGAs) and key resource persons. Data gathered through the baseline study
was collated and analysed, with reference to the following sources of supplementary
information:

o field data from prior (ESIA-phase) socioeconomic survey

o field data from ongoing (RAP-phase) socioeconomic survey

e minutes of meeting from ESIA-phase stakeholder engagements including focus
group discussions (FGDs) and key informant interviews (KIlIs)

e original ESIA process report (2022)
¢ Resettlement Policy Framework (2022)
e indigenous people assessment report (2022)

e published literature and governmental reports (e.g. population and household
census, agricultural census, epidemiological surveys, NGO reports etc.)

o list of planned construction and operational activities.

The scope of the baseline information analysis covered (amongst other aspects) local
administration, demography, ethnic make-up and cultural context, economy, public
infrastructure, access to social services, morbidity, socioeconomically vulnerable
groupings, and social security (welfare) facilities.

Baseline information pertaining to community health, safety and security was also
examined, in relation to the following:

o list of planned construction and operational activities
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71.4

71.5

e environmental and social management plans and procedures from precedent
SGR projects (SGR Lot 1 and Lot 2)

e lessons learned from HSSE risk management on precent projects within the
transportation sector.

The RAP-stage socioeconomic survey was undertaken between October 2022 to July
2023, with total coverage of all Project-Affected Persons (PAPs) at the household/
institutional level. While certain advanced feasibility studies and enabling works had
commenced in June 2022, the RAP surveys were completed prior to the start of full-on
construction.

Identification of socio-economic components/receptors within the project’s
Aol

Baseline information and stakeholder inputs were analysed at the national, district and
community levels to enable the identification and characterization of social receptors
subject to the project’s socioeconomic impacts. Potentially impacted social receptor
groupings based within the project's Aol were identified, in relation to the inventory of
planned activities and contingencies within the project’s mobilization, construction and
operational phases.

Characterization and assessment of potential impacts

The delineation of the project’s impacts on various social receptors took stock of baseline
socioeconomic information, stakeholder inputs and the regulatory context. A dedicated
set of impact evaluation criteria was employed in the detailed assessment of impacts
associated with project activities, for each phase of the project. The development of
commensurate management measures to address these impacts sought to prioritize
preventive measures for adverse social impacts and risks, over abatement means to
mitigate any such impacts. Enhancement measures were also framed, with a view to
augmenting the project’s anticipated benefits.

With regards to potential impacts associated with land acquisition, the impacts analysis
involved composite mapping whereby the footprint of planned project facilities (main and
ancillary) was overlaid on (i) village boundaries, and (ii) prominent land-use clusters
identified with reference to official GIS databases and ongoing resettlement surveys. The
analysis served to yield the following information:

e sizes of land tracts to be acquired for the establishment of temporary and
permanent project facilities (and relevant siting alternatives)

o number of affected villages and districts

e economic and residential utility of affected landholdings (including affected
livelihoods, public land assets, and communal infrastructure)

e provisional counts and categories of potentially affected landowners and land-
users (land rights holders)

¢ high-level description of existing land tenure (including formal and informal land
ownership) within the project’s footprint.

The assessment of potential physical and economic displacement further included a
preliminary identification of disproportionally impacted (vulnerable) PAPs and their
distribution along the project corridor. The significance of anticipated resettlement
impacts was evaluated for different PAP categories and appropriate management
measures were formulated accordingly. The impact analysis was purposive, and the
scope of related supplementary information was contingent on the progression of
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associated resettlement surveys and plans (i.e., resettlement action plan and severance
management plan). In addition, the assessment covered potential livelihood impacts
triggered by the incidental encroachment of non-project land and associated property
damage.

7.1.6  Scope of the human rights impact assessment (HRIA)

The scope of the HRIA entailed a desk-based review and compilation of readily available
information to:

identify the actual and/or potential adverse human rights risks and impacts from
the project. These includes the rights of:

o formal, informal land users/settlers, and tenants (includes all
those who will be economically and physically displaced)

0 indigenous people

o othervulnerable groups including female headed households, the
elderly, project workers etc.

understand additional studies including management measures and safeguards
that will be required to mitigate potential risks and impacts concurrent to the ESIA
and related documents.

recommend enhancement measures on human rights opportunities during the
project’s life cycle.

71.7 Approach to the HRIA

The following approach was adopted:

review of local context: This included the review of publicly available
information to establish an understanding of the local and regional human rights
that is pertinent with infrastructure development. This was supplemented through
the data available.

human rights due diligence: Prepared by UONGOZI Institute for and on behalf
of the University of Dar es Salaam, for SGR Construction Project: Lots 3 and 4
(October 2022).

internal engagement with Yapi Merkezi and TRC: On matters relating to
human resources, security, livelihood restoration, and resettlement timelines vs
construction schedule, grievance mechanism, and other related policies &
procedures. This data was requested through the submission of a request for
information (Rfl) and meetings.

compilation of the human rights baseline: This will be undertaken based on
the review of the information and data available to 5 capitals. In addition, baseline
information was also obtained from.

0 environmental and social impact assessment (ESIA, December
2022) (UDSM)

0 draft resettlement policy framework (November 2022) (UDSM
and TRC)

o0 assessment of indigenous people potentially affected by the
proposed SGR Project Lots 3 and 4 (December 2022) (UDSM)

0 outcomes and concerns raised during the past stakeholder
consultations.

0 indigenous peoples framework.
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71.8

71.9

¢ identification of salient human rights impacts: This will be undertaken through
the completion of an initial screening for human rights impacts. The topic areas
included in the screening will be taken from the International Covenant on
Economic, Social & Cultural Rights (ICESCR) and International Covenant on Civil
and Political Rights (ICCPR).

o qualitative risk assessment: A qualitative assessment of rights at risk, the
associated social and environmental impact, description of the rights holders as
well as risks, and opportunities to the project will be developed. This will form the
crux of the HRIA and the basis to identify embedded controls, and additional
mitigation strategies that will demonstrate the project's commitment to respect
human rights and to provide access to remedies for rights holders.

Standards, guidelines & approach to the HRIA
The following relevant regulations will be included in the HRIA:

e The Constitution

o Employment and Labour Relations Act, 2004

e Environmental Management Act No. 20 of 2004

e National Act of Eliminating Child Labour (2009)

o Law of the Child Act of 2009 revised in 2019

e Land Act No. 4, 1999

¢ Village Act No. 5, 1999

¢ Land Acquisition Act 1967

e Sexual Offences (Special Provisions) Act of 1998
¢ National Women and Gender Development Policy, 2000
¢ National Occupational Health and Safety Act, 2003
o Water Resources Management Act, 2009

e Public Health Act, 2009.

This will also include the core international human rights treaties ratified by Tanzania
including the core fundamental conventions under the International Labour Organisation.

The following Lender’s requirements will also be included in the HRIA:

e Equator Principles 4 (2020)

e |FC Performance Standards on E&S Sustainability (2012)

e |LO Fundamental Conventions including core conventions on labour

¢ United Nations Guiding Principles on Business and Human Rights (UNGPs).

Constraints

Foreseen limitations of this report are stated below and should be considered when
reading the findings herein:

o time limitation is a major constraint as the HRIA must be prepared within less
than two months and therefore the report has relied on outcome of consultations
undertaken as part of the ESIA process

e as such this is not a detailed human rights impact assessment and does not
include all the phases of a HRIA such as those from Danish Institute for Human
Rights
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7.2

7.21

Biodiversity

The biodiversity assessment was conducted by combining desktop studies and fieldwork
for ground truthing and collection of data and information. The study draws upon the
information with respect to the following:

¢ international, national, and regionally protected areas

¢ Aol and key biodiversity areas

o wildlife corridor assessment

e combining wet and dry season survey data

e ecosystem services consultations with local communities

e review of critical habitat screening (ref. draft habitat mapping and critical
screening for Lots 3 and 4; RSK, December 2022).

Desktop studies

A review of publicly available studies and data regarding the ecological characteristics of
the project sites was undertaken with the aim of gathering information on terrestrial and
aquatic habitats, species abundance, richness, and ecological communities along Lots 3
and 4, to initially identify priority species and biodiversity hotspots within the Aol. Key
literature sources and tools included:

e Tanzania fauna and flora legislation and policies and local development plans

e National Red List for Tanzania for the following taxa: mammals, birds, reptiles,
amphibians, insects, and vascular plants

o flora of Tropical East Africa catalogue

e previous flora and fauna studies conducted in the project areas and regions by
universities, research centres, NGOs and international organisations

e relevant international and national guidelines and performance standards,
including the IFC Performance Standards and Equator Principles.

The integrated biodiversity assessment tool (IBAT) (www.ibatforbusiness.org) was used
by UDSM in the identification of Protected Areas, and to build data and information on
Key Biodiversity Areas (KBAs) (KBA status is triggered by the presence of key
biodiversity criteria, informed by the [IUCN Red List of Threatened Species. The KBAs are
informed by several initiatives including Bird Life International’s Important Bird Areas),
Plant life International's Important Plant Areas and sites identified by the Alliance for Zero
Extinction; Broad-scale conservation priorities, including Biodiversity Hotspots, Endemic
Bird Areas and High Biodiversity Wilderness Areas.

IBAT was also used by RSK to undertake CHA Screening of the Aol using buffers of
1 km, 10 km and 50 km to provide a wider Aol and enable nearby and fringe sensitivities
to be included in the assessment of impacts.

Complimentary existing databases and literature satellite imagery enabled mapping and
categorisation of habitats and land use. Satellite imagery from ESRI 2020 zone 36 UTM
LULC data (www.arcgis.com/home/item) as overlaid with point data of Lots 3 and 4. The
points were input to handheld GPS (WGS 84 — UTM 36S), and mapping was done using
GIS software (Arc Gis10.7.1 and QGIS 3.22.11).

The biodiversity assessment has been broadly based on natural and modified habitats
(IFC 2012) but has subsequently been updated during critical habitat screening to include
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7.2.2

7.2.2.1

o

-

critical habitat as per IFC PS6 updated guidance (2019) to determine the potential for
criticality being triggered for habitats or species.

Field surveys

Biodiversity data and information was collected and verified over two seasons. The dry
season fieldwork was undertaken between June and August 2022 (UDSM for TRC), with
intermediate season habitat mapping November 2022 (RSK for Yapi Merkezi). Wet
season sampling was undertaken in February 2023 (EcoTek for Yapi Merkezi). The dry
season sampling was comprehensive and included establishing plots for data collection,
whilst the wet season sampling was qualitative confirmation of temporal species
occurrence determined by the increased availability of temporal wetlands and pools.
Seventeen selected sample sites were identified for the wet season survey to include
temporal wetland sites. Sites were purposively selected based on a wetland or riverine
character (seasonal or permanent) b) purported wildlife crossing, and c) Itigi woodland.
Selection points were established from mapping information (see Figure 7-1 below).
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Figure 7-1: Wet season survey locations Lots 3 and 4

In the field, data and information were collected and reported using local knowledge
surveys, questionnaires, walking transects and camera trapping. The detail of these for
fauna and flora together with their findings is presented in the following subsections.

Local knowledge surveys

A local knowledge survey was undertaken along Lots 3 and 4 during the dry season
surveys to assess and confirm the potential for the areas to support species of high
conservation value and determine the length of the existing wildlife crossings and
dispersal areas within the areas. Some 50 purposely selected households within the
closest vicinity of the alignment were asked about the presence of wildlife in their areas
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that included the large to small mammals in their respective areas to ascertain the
potential inheritance of fauna within the ROW and surrounds. Of special interest, were
identification of elephant crossings and dispersal areas that had been reported during
scoping exercises. Apart from the local community consultations, the zonal offices for
Tanzania Wildlife Authority and TFSA were consulted for confirmation and verification of
information that was generated from local level and from site sampling. The data from
community and zonal office levels was collected through a questionnaire.

During the wet season, further consultations were undertaken with local communities
from 38 villages using questionnaires to collect the information (see Appendix 4,
Biodiversity Annexes). The ecosystem survey questionnaire form is provided in Appendix
4.

7.2.2.2 Fauna

Large mammals

Large mammal sampling during the dry season employed various methods to collect the
information, including walking transects, camera traps, and local knowledge surveys.
These methods highlight wildlife species composition, abundance, and habitat utilisation
in the project area (see Figure 7-2: and Figure 7-3:).

Local knowledge surveys confirm the potential of an area to support species of high
conservation value and determine the extent of wildlife crossings and dispersal areas. A
questionnaire was administered to 50 purposefully selected households within the vicinity
of the alignment were queried about the presence of wildlife in their area. The questions
included large and small mammals to ascertain the potential inheritance of Fauna within
the alignment of ROW and its surroundings. Particular attention was given to identifying
elephant crossings and dispersal areas to confirm the information gathered during
scoping. In addition to local knowledge surveys, the zonal offices of the Tanzania Wildlife
Authority and TFSA were consulted to validate the information from the field.

The supplementary wet season survey also consulted with the communities living close
to the surveyed locations to obtain feedback on elephant crossings, other large wildlife
and ecosystem services.

Walking transects

During the dry season, transects were set, according to Margoluis et al. (2009) into two
sections separating the proposed SGR line (project impact zone) and control zones
(minimal project influence). Two control zones were placed 100 m away from the project
impact zone on the left and right of the proposed SGR line. A walking transect of 1 km
was established in both control zones (T2 and T3) and the project impact zone (T1). After
setting the transects, the team walked along the transects observing direct and indirect
signs of animal presence in all directions. Observation included live animals, faeces,
footprints, and fur. A total of 45 walking transects were conducted along Lots 3 and 4.
Furthermore, opportunistic transects were conducted when interesting observations were
encountered outside the designated transects but within the project area. The same
approach was used for project-associated facilities such as the borrow pits, quarry sites
and stations. During the wet season, large mammal surveys were limited to consultation
with stakeholders (local communities) and the authorities to confirm priority wildlife
corridors and habitats to be avoided to limit fragmentation. Specific questions were used
to determine the frequency and timing of African Elephant movement across the project
corridor, including seasons, the number of crossings, the size of herds, and movement
during the day/night.
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Figure 7-2: Large mammals sampling points for both opportunistic and systematic
Makutopora — Tabora

Courtesy: UDSM ESIA (2023)

Camera trapping

Camera trapping involves the opportunistic deployment of cameras in areas with the
potential presence of wildlife collected information on the possible presence of rare and/or
cryptic species that are difficult to determine during daytime. Cameras were placed
strategically along areas suggestive of animal trails. Others were set close to water
springs to capture animals coming to water. Bushnell (browning trail cameras BTC-SHDP
strike force HD Pro) cameras were used, which have an interval between photos allowing
the minimum (rapid fire with no delay) photo bursts. All cameras were deployed for 20
trap nights. Camera trapping only established presence, and thus extended trap nights
were not considered necessary. Photo analysis enabled species identification. Six
cameras were deployed in Lot 3 and none in Lot 4, due to a high level of local interference
from livestock grazing.
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Figure 7-3: Large mammals opportunistic and systematic sampling points Tabora —
Isaka

Courtesy: UDSM ESIA (2023)

Small mammals and herpetofauna

During the dry season, traps for small mammals and herpetofauna (amphibians and
reptiles) were trapped using Sherman, Tomahawk and pitfall traps. A total of 50 Sherman
and Tomahawk traps were placed 20 m apart in each sample site. Furthermore, bucket
and cup pitfall traps were established 5 m apart, 11 buckets and 11 litre cups per habitat,
trapping captured small mammals, amphibians, reptiles, and insects that are largely
known to be nocturnal or crepuscular. The traps were set late afternoon and checked
every morning and evening over 5 days at each site. Frequent checks avoided
unnecessary killing of trapped animals common to those with a high metabolic rate that
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needed to be released early enough (Resenberg and Anthony, 1993). Sample sites were
selected based on features that would be attractive to the fauna such as rock kopjes,
wetlands and miombo woodland and thickets. Two sites were in, or very close to,
protected areas, one in Singida (Manyoni, Itigi, and Aghondi beekeeping reserve) and
the second in Tabora (Tabora camp, ltulu quarry site, JWTZ forest and Igombe
River/llomelo forest reserve).

During the wet season, amphibians were observed through scan searching by walking
around or through quadrats systematically searching for the creatures. The searches
were undertaken late in the evening (dusk) when the animals were more active.

All observed and captured species were identified in the field, and data was entered onto
forms. The information recorded in the field includes point location (GPS), habitat type,
and species identity (name - local & scientific). In addition, unidentified species from the
field were preserved in 70% ethanol and further identified at the Zoology and Wildlife
Department at the University of Dar es Salaam.

Birds

Bird surveys used both fixed-width point counts and opportunistic observations (Bibby et
al. 2000; Bennun, and Howell, 2002 and Vorisek et al. 2008). Point counts were placed
along the proposed SGR line (within a 50 m radius during the dry season and 100 m
during the wet season) and perpendicular (parallel) to the SGR alignment. Points were
established at least 200 m from each other to avoid double counts. An estimated 30
minutes were spent counting birds at each sampling point. Sampling, at a selected
point/count station, only started after allowing the birds to settle down. Species were
identified by direct observations and signs of presence such as vocalisation, nests and
feathers that indicated presence. The team was equipped with high-powered binoculars
and avian field guidebooks to aid identification. The conservation status of each species
was assessed using the [IUCN Red List of Threatened Species (IUCN, 2022) and the
National Red List for Tanzania (WCS 2019). The Tanzania Bird Atlas (TBA)
(http://tanzaniabirdatlas.net/TZmap%20squarelists.html) and Reynolds, 1967 also
provided further guidance.
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Figure 7-4: Bird sampling points Makutopora — Tabora Section Courtesy: UDSM ESIA
(2023)
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Figure 7-5: Bird sampling points Tabora — Isaka Section Courtesy: UDSM ESIA (2023)
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Aquatic fauna

Macro-invertebrates, fish and insects were sampled mainly during the wet season. The
surveys were conducted within a 100 m radius of the SGR alignment in the 17 selected
sample sites that were relevant to the faunal group.

Macro-invertebrates

Macro-invertebrates were collected using a modified d-net with 0.3 m deep and 500 ym
mesh sizes attached to a metal frame with an area of 0.65 m and a handle of 1.5 m long.
The team randomly selected three sub-sampling locations at each sampling site with
each aquatic habitat type present. The riverbed was kicked upstream of the sampling net
to collect dislodged macroinvertebrates from mud, stones, vegetation and other objects
in water and those swimming in water columns. Material netted was emptied onto a white
tray with little water, sorted and identified referencing general invertebrate textbooks and
manuals of Gerber and Gabriel (2002) and Day et al. (2003). Unidentified samples were
preserved and identified at the department of Zoology and Wildlife Conservation at the
University of Dar es Salaam.

Fish

Fish sampling used seine nets for the surveys, and this was limited to riverbanks and
shallow water. Fish caught were sorted and identified in the field according to the lowest
taxonomic level based on the available field guides by Bernasek (1980), Eccles (1992)
and Skelton (1993). Specimens were identified quickly and returned to their natural
environment immediately if still alive. Those that died whilst trapping was preserved in
70% alcohol solution and taken as voucher specimens for the university laboratory. The
geographic positions of fish sampling sites were recorded. Species identified were
checked for listing under [IUCN and CITES categories.

Insects

Insects were recorded by direct search and count in the sampling point and observation
of suitable habitats or micro-habitats, especially for crawling and ground-dwelling
species. The team used locally made sweep nets for flight interception at dusk to catch
and identify flying insects.

7.2.2.3 Flora

Characterisation of vegetation types along the corridor and associated facilities for Lots
3 and 4 was done using Google satellite imagery, topographic maps and ground truthing.
Ground truthing adopted the railway line chainage linked to geographic location to
ascertain cover habitat. At each chainage, major vegetation types were identified using
key species composition. Additional surveys were conducted at significant vegetation
assemblages within the corridor, material sources (quarry sites, and borrow pits),
dumping sites, proposed workers’ camps, stations, and marshalling yards. Photographs
were also taken during the wet season.

Plant species composition

Species composition in the baseline assessment (dry season sampling) considered an
Aol up to 500 m on either side of the proposed SGR centreline. A total of 156 sampling
points were established during the dry season following a Transect-Plot sampling
technique. Points were established on encountering a change in vegetation within and
between habitats. Plots were placed along transects of varying lengths at an interval of

85
Yapi Merkezi Insaat ve Sanayi Anonym Sirketi
SGR Lot 3 & 4 ESIA Report
2040174-01-03



100 m from the edge of each plot. Transect routes and sample area were identified based
on desktop map analysis and a review of available data.

In miombo woodland, square plots measuring 20 x 20 m were used to inventory trees,
while a nested plot of 5 x 5 m was used to sample saplings, poles, and mature woody
species. Herbaceous plants, grasses and seedlings were recorded within 1 x 1 m plots
nested in the 5 x 5 m plot. In wetlands, plots of 1 x 1 m were used to assess non-woody
species (sedges, grasses, and herbs). Additionally, records were taken of notable plant
species or communities encountered between the sampling points.

Photographs, field notes and GPS coordinates were taken at each site. The number of
sample points along each transect route was dependent on the presence and size of
highly sensitive habitats. The presence of plant species and their abundance was
estimated using the dominant, abundant, frequent, occasional and rare (DAFOR) scale.

The vegetation at each site was described referencing the floristic and landscape features
observed in the habitat types, the variation in the habitat structure, and species
composition. Unidentified species observed during the fieldwork were collected, pressed,
and allocated unique numbers for reference; and taken to the Herbarium in the
department of Botany at the University of Dar es Salaam for taxonomical identification
and confirmation of taxa using the Flora of Tropical East Africa books (FTEA). The
conservation status of species was assessed in accordance with the IUCN Red List of
Threatened Species (IUCN, 2018).
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Figure 7-6: Flora sampling points along the SGR footprint Courtesy: UDSM ESIA (2023)
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7.3

Invasive species

Alien invasive species, defined as any introduced plant species (exotic) not indigenous
to the survey area, were included in the compilation of all species. During the dry season
the cover of the alien invasive species was estimated from the plots depending on the
type. Their richness was estimated as the number of species encountered, and their
percentage cover will determine relative abundance. GPS locations were recorded for all
locations of alien invasive species. A qualitative survey of invasive species was
undertaken during the wet season with site photographs.

Ecosystems services

Ecosystem services was assessed under IFC PS6 and its associated guidance note
(2019) was used to design a questionnaire that was used for consultation purposes during
the biodiversity surveys. The questions aimed to establish the level of importance of
specified ecosystem services within the local communities. Two sets of questionnaires
were developed and administered one for the dry season and another for the wet season.

Determination of ecosystem services provided by the habitat types present within Lots 3
and 4 was established by two methods, i) through consultative sessions using a checklist
of issues upon which the communities were encouraged to give feedback regarding the
project area versus the value that was placed on the area, and ii) through direct
observation of activities, and nature of disturbance taking place within surveyed areas
along Lots 3 and 4 and in the various proposed structures and facilities.

Critical habitat screening

Data collected from the dry and wet season biodiversity surveys were used in the review
of potential critical habitat. The screening of critical habitat aligned with the triggers in IFC
PS6 and was additionally informed by publicly available data and literature to establish a
list of potential critical habitat trigger species. This was discussed with the local expert
team and specialists from EcoTek and UDSM to demonstrate that any recommendations
that potentially trigger criticality are justifiable and/or confirm if they require further surveys
and assessment.

Indigenous peoples

IFC performance standard (PS) 7 on Indigenous People is triggered if a project area of
influence (AQI) includes indigenous peoples, which is the case for the SGR Lot 3-4. In
compliance with IFC PS 7, a project requires a specific plan to ensure that indigenous
peoples are not negatively impacted by a project, and where there are impacts that these
are appropriately mitigated. This is particularly important in terms of potential impacts on
land, natural resource use and cultural heritage.

PS 7 also emphasises the need for indigenous peoples to obtain benefits from a project,
where possible. In addition, PS 7 requires the development of ongoing communications
between a project and the indigenous peoples, based on Free Prior and Informed
Consent (FPIC).

The Plan, that has been developed:
e presents international and national standards and regulations for
engagement with indigenous peoples in ESIAs
e describes the context of the indigenous peoples in the Project Aol

e identifies the Project impacts on indigenous peoples and proposed
mitigations
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e provides guidance for engagement with indigenous peoples in the Aol

¢ indicates the human resources and responsibilities for the execution of the
Plan

e provides guidance for monitoring and evaluation of the activities outlined in
the Plan.

The methods used for the compilation of this IPP are set out below. To compile the socio-
economic baseline and impact assessment for the indigenous communities, as well as to
agree on the ICP and FPIC strategy in the Aol, both primary and secondary sources of
information were used.

The results of the IP study and Plan are presented in Section 13.

7.3.1 Identification of the area of influence (AOI)
All villages (including their village lands and sub-villages) that included indigenous
peoples3 and that were crossed by the proposed SGR line were identified for the AQOI
and therefore included in the study.

7.3.2 Secondary Sources

The socio-economic baseline, impact assessment and stakeholder engagement for the
indigenous communities in the AOI is informed by:

o a review of the Environmental and Social Impact Statement for the proposed
Makutupora to Isaka Standard Gauge Railway - 533 km (SGR Lot 3 & 4) in
Singida and Tabora Regions, Tanzania compiled by the University of Dar es
Salaam in February 2023

e a review of the Assessment of Indigenous People Potentially Affected by the
proposed SGR Project in Lot 3 & 4 compiled by Valentin Ngorisa in December
2022. This report was based on:

0 consultation with diverse indigenous peoples’ groups in the AOI of the
Project, including village leaders, traditional leaders, traditional
religious leaders, youth, women, and the elderly

0 Focus Group Discussions (FGDs) with community groups to gather
information about the indigenous communities’ perspectives and
narratives on the Project in relation to their livelihoods

0 separate discussions with women to ensure that women Project-
related concerns were included

0 Key Informant Interviews (KlIs) with Community Based Organisations
(CBOs), representative of traditional leaders, representative of the
Association of Livestock Keepers, and local government officials
(Ward Executive Officers, Ward Councillors, Village Leaders).

In addition, information was gleaned from:

o the cultural heritage fieldwork undertaken in February 2023

3 Based on the review of the Assessment of Indigenous People Potentially Affected by the proposed SGR

Project in Lot 3 & 4 compiled by Valentin Ngorisa in December 2022 and discussion with Yapi Merkezi
community liaison officers (CLOs)
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minutes of meetings with indigenous peoples’ representatives to discuss the
acceptability of the Project proposed crossings

exchanges with the contractor YM and other consultants working on the Project.

Data were obtained with regards to governance and decisions making structures, land,
livelihood strategies, culture, spiritual and sacred sites, health, education, and security.

7.3.3 Primary Sources

A site visit was conducted during the period 26-31 May 2023 by RSK consultants
accompanied by the YM community liaison officers.

The aims of the site visit were to:

verify the presence of the indigenous peoples in the villages already identified as
having indigenous people present, as well as assessing the potential presence
of indigenous peoples in other villages in the Project AOI. This included assessing
the level of integration of the indigenous peoples with other local residents in the
villages and how and when the indigenous communities arrived in the area

address the social baseline data gaps (e.g., demographics, land use, livelihood
strategies, health, education, and security) identified in the draft IPP and obtain
the necessary information to conduct a comprehensive assessment of socio-
economic impacts

verify the existing cultural heritage sites and any potential additional sites

discuss the potential impacts of the Project on the indigenous communities with
the communities (community specific impacts for each community)

jointly develop a process and mechanism for ongoing stakeholder engagement
(in terms of the RAP and other mitigation measures) and to discuss the
appropriateness of the grievance mechanism which has been developed for the
Project

obtain FPIC with regards to impacts on land, natural resources, and cultural
heritage and the proposed mitigation measures.

To achieve this, the following tasks were undertaken:

Preparation of field work including development of:

o stakeholder engagement materials (see posters prepared in Kiswahili in
Appendix 10.1) to provide information on the proposed railway crossings
for livestock and people in easily accessible visual presentations

o field guides and mobile applications to record GPS coordinates and
photographic evidence.

The communities (see Appendix 10.2 for the full list) were informed through the
YM community liaison officers of a proposed meeting date and time and venue,
and agreement was sought. The aim and agenda of the site visit were clearly
explained. Care was taken not to propose meetings early or late in the day as this
is not in line with cultural practice. Local government courtesy meetings were
conducted by the Community Liaison Officers (CLOs) as required.

A working day session was held on the 25" of May with the CLOs at Itigi camp to
plan the field work and for the CLOs to share data and information where possible
based on their knowledge of the communities and the Project.
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The following activities were conducted in each of the Indigenous communities* (see full
list of communities in Appendix 10):

o General meetings where the Project, potential impacts, mitigation measures,
proposed crossing points, and grievance management procedure were
discussed. In particular the railway crossings and impacts on land and natural
resources were discussed in detail. Participants were also asked about their
experience with regards to the land acquisition and ESIA process, their preferred
ways to raise a grievance, as well as their perceptions and expectations of the
Project.

¢ FGDs with women and men, whereby participants were asked focused questions
on their community, particularly around the topics of livelihoods, governance
structure, health, education, customs and traditions, in order to create community
profiles for each indigenous community.

In total the field work involved 86 participants (66 male participants and 20 female
participants). Table 7-1 summarises the number of male and female participants broken
down by project Affected Community (PAC) and indigenous groups.

Note that this site visit formed part of an overall ongoing stakeholder engagement
process, where communities are kept abreast of Project progress and where their inputs
are sought on a number of topics (See Appendix 10).

4 The Indigenous communities potentially impacted by the Project were first identified by Valentin Ngorisa as part
of his impact assessment research conducted in 2022. These data were triangulated with other secondary data
and confirmed during the May 2023 site visit
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Table 7-1: Number of participants broken down by PAC and indigenous groups.

Taturu Sandawe Barabaig \EEEE]

Male Female Male Female Male Female Male Female Female
Saranda 5 1 1 7 0
Makutupora 9 3 1 45 13 4
Mdunundu 2 2 6 8 2
Aghondi 6 2 6 2
Kitopeni 3 3 2
Itigi town 9 9 0
Kitaraka 2 1 1 2 2
Kazikazi 1 1 2 0
Karangasi 3 1 1 1 4 2
Tura 3 3 1 4 3
Malongwe 8 3 8 3
Total 41 11 14 6 06 5 1 66 20

5 The 4 male Maasai who attended this meeting live in Dabia which is a sub-village of Makutupora. Dabia is located 3km away from Makutopora. They come to Makutupora

to see relatives, buy goods, sell animals, and farm products. They also rent vehicles to transport their animals to nearby markets and go to the dispensary.

6 On the day of the meeting, RSK was informed by the male attendees that women could not attend the meeting because they had some chores to do including cooking,
fetching water, and going to the market.
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7.3.4 Recording and Feedback

The meetings and FGDs were recorded to ensure evidence of good faith engagement
(minutes of meetings including attendance lists are provided in Appendix 10).

Figure 7-7, Figure 7-8, Figure 7-9 and Figure 7-10 below show examples of meetings
conducted with IPs in May 2023.

During the meetings, notes about the areas used by the different indigenous groups for
farming, livestock rearing and collection of natural resources such as honey and firewood
were taken. These locations combined with the location of social infrastructure were
compiled to produce PAC profiles for each community (see Appendix 10). These
consisted of:

an overview map showing the community area and its surrounding land
a detailed map focusing on the centre of the PAC and the social facilities
A total of 22 maps were produced (2 maps for each PAC), which show:
the existing MGR train stations and crossings

the existing MGR line and proposed SGR line

the proposed SGR crossings (livestock crossings, underpasses, overpasses,
bridges and culverts):

o0 The livestock crossings, underpasses, overpasses, and bridges are
labelled using the crossing ID used by YM. For example, LS _44 for
livestock crossing, OP_01 for overpass, UP_04 for underpass, and
BRO1StartEnd for bridge).

0 The culverts are labelled based on their number and size. The first
number corresponds to the number of culverts while the numbers in
brackets correspond the size in meters of the culverts. For example, a
culvert labelled “2 x ( 1.5x1.5)” means there are 2 culverts, each with a
dimension of 1.5 meters.

social facilities recorded during the site visit such as health facilities, schools, and
religious buildings. Other social features such as water spring, watercourses are
also shown.
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Figure 7-7: General meeting with the Maasai, Sandawe and Taturu communities of
Makutupora, 26th May 2023

Figure 7-8: General meeting with the Taturu community of Aghondi, 28th May 2023
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Figure 7-9: FGD with Maasai and Sandawe women of Kitaraka, 29th May 2023

Figure 7-10: FGD with Sandawe men of Malongwe, 31st May 2023
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7.4

Labour and working conditions

There are various regulations, standards and guidance that may be applicable for the
client’'s environmental and social management performance derived from in-country laws
and regulations and from international financial institutions (IFI's), principally the IFC
Performance Standards, and specifically IFC PS 2 (labour and working conditions). In
relation to the review of the client’s existing labour related plans, together with the
understanding of what mitigations the client has in place within its existing policies and
plans and the potential impacts/ risks of the project, the most pertinent project
requirements and guidelines being considered in our review are outlined in Section 17 as
well as the documents listed below (Yapi Merkezi and TRC documentation).

¢ human resource policy

o disciplinary rules

e grievance registry mechanism training

e recruitment policy and technical assessment and training centre principles

e code of conduct procedure

e HIV/AIDS policy

¢ influx management strategy

e subcontractor and supplier management procedure

e subcontractor and supplier related forms

e health, safety, environmental, social and security (HSESS) requirements for
subcontractors and suppliers

e subcontractor’s workers’ accommodation check list

e subcontractor audit check list (camp and trade areas)

e subcontractor evaluation form

e supplier evaluation form

e legitimacy of subcontractor and supplier firms (on labour law compliance)

o employment standards — subcontractor and supplier labour laws compliance.

In addition to that TRC E&S Policy, version 02 and policy for prevention and response to
gender based violence (GBV) that complement the above.

The above were reviewed against the backdrop of related requirements as stated above
and within the context of the reviewer’s extensive knowledge of and experience in the
implementation of fit for purpose systems, policies, and procedures, as well as our
knowledge of labour challenges specifically relevant to Tanzania.

The following additional key risks were also be reviewed, and Impacts associated with
these will be identified and the client’s policies and procedures examined to determine if
they mitigate against these impacts, namely:

e expatriates

e accommodation and camps

e monitoring and reporting

e demobilization

e labour related grievance procedures in terms of international requirements, as
well as the Tanzanian Employment and Labour Relations Regulations (2017).
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Cultural heritage

The ESIA upgrade studies for cultural heritage were implemented through three
strategies, namely desk-based review of literature, site field visits, and post-field follow-
up for data analysis. The desk-based studies included reviewing the following documents:

o the Government of Tanzania’s legal and policy issues about archaeology and
cultural heritage, including living heritage

e previous ESIA studies prepared by UDSM (UDSM 2022 and USDM 2023)
e project information supplied by the client

e published and grey literature about the archaeology and cultural heritage of
regions and districts that inform about the culture of the people, colonial history,
chiefdom, developmental projects, and other related matters of the area where
the railway will cross.

The field survey involved two strategies, namely meeting and talking with relevant
stakeholders and conducting site surveys of sampled localities. The stakeholders the field
team met, and held discussions with, included local government leaders, traditional
healers, cultural officers in the districts, and key or respected elders in some of the nearby
villages where Lots 3 and 4 cross. These stakeholders helped identify areas with potential
cultural heritage sites, especially ritual sites, locations of graves and ancient settlements.
They were also instrumental in providing narratives, histories, myths, and practices,
which, in one way or another, helped to connect them with localities where cultural
heritage sites would be located.

Site visits/surveys were mainly through ground walkovers at sample locations to
understand the type of archaeological materials exposed during the site cleaning. Due to
accessibility problems and the time frame, walking along the line was not practicable. The
vehicle-aided survey involved stopping at spots along the alignment every 20 and 30 km
and walking 6 to 8 km from each spot.

Table 7-2: Provides a summary of the accomplished tasks and implementation strategies.

Table 7-2: Summarized cultural heritage methodology (tasks and implementation
strategies)

Phase ‘ Tasks for gap-filling and methodology

Desktop study e reviewing the published and unpublished references on the
cultural heritage of the project area archives, libraries, internet
and reports of previous assessments shall be used to
accomplish this purpose

e virtual and physical consultations with the ministry, region,
district, and local authorities regarding state of the art on cultural
heritage in the project area

e use Google Earth and available maps to identify potential
cultural heritage sites within the project Aol

e identification of legal and policy documents guiding cultural
heritage management in Tanzania

Field visits for o field visits are made to conduct surveys along Lots 3 and 4 and
ground truthing identify localities with signatures of cultural heritage

a_nd locating new e GPS points for each identified heritage site are recorded
sites — both
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Tasks for gap-filling and methodology

tangible and

intangible understand their types based on what is already established by
previous studies

Examination e the nature, extent, distribution, and chronology of artefacts are

identified sites examined

and artefacts e locations or site coordinates are recorded to produce maps

e images or drawings of the artefacts are produced

Waste and wastewater

To align with the requirements of IFC PS 1 and PS 3 which govern the risks/impacts of
waste and their corresponding best management practices the information included in
this document was collected from secondary sources mainly via: client that has previous
experience from construction of SGR Lots 1 and 2, consultation with client personnel and
persons who visited the project site to conduct baseline studies including the ESIA
undertaken by UDSM, applicable local legislation, guidelines and standards governing
waste/wastewater and international guidance.

Activities that have a potential to generate waste including their categories were identified
based on the IFC General EHS Guidelines and those specific for railways published in
2007, client information as they have experience from construction of SGR Lots 1 and 2;
and past environmental studies experience of similar projects.

Estimation of waste quantities was based on generation rates prescribed in: Ministry of
Water Design Manual Volume |l for Sanitation Projects of 2020 and Investment Guide on
Waste Management in Tanzania 2020, and National Solid Waste Management Strategy
2018; the client’s experience in similar projects in Tanzania (SGR Lots 1 and 2) and local
knowledge.

Mitigation and management measures outlined are based on local requirements
specifically Environment (Solid Waste Management) Regulations 2009 as amended in
2016 and Environment Management (Hazardous Waste Control and Management)
Regulations of 2021 and National Solid Waste Management Strategy 2018, IFC PS 3
guidance, client Waste management procedure, and local best practices that minimize
impacts that are fit for the local context.

In summary, the following activities were conducted:

¢ identification of the waste streams at each key project component and phase and
calculation of their quantities and description and justification of the adopted
waste management system/procedures, including sludge and non-biodegradable
wastes

¢ inclusion of a summary of the waste legislation and its relevance to the project
waste impacts and respective management

e inclusion of the baseline waste generation, storage, collection, treatment and
disposal systems/facilities available in the project area for both solid, liquid and
hazardous wastes

e assessment of the impact of waste soil on topography and drainage including the
justification for use of dumpsites by assessing cost effective alternatives and
residual impact assessment

1"
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7.7.1.1

7.7.1.2

7.7.2

7.7.2.1

e assessment of waste generation and management of the impact and cumulative
impacts in particularly for utilizing community dumpsites

¢ inclusion of waste management and monitoring in ESMP.

Hydrology and geohydrology

In accordance with IFC (2012) PS 1, the desk-based methodology to assess impacts
upon groundwater and surface water is presented below.

Groundwater

Desk-based baseline study

Data will be collected from a range of secondary sources including geology and water
departments at the University of Dar es Salaam and readily available data from the water
resource department national database and Ministry of Water and Irrigation and other
recognised and accredited sources. This information will be used to characterise the
groundwater system within the Aol including depth to the water table, aquifer systems,
aquifer vulnerability, sensitivity, groundwater-surface water interaction, groundwater
quality, demand on groundwater, a list of all wells, groundwater abstractions, coordinates,
name of owner, and any data on depth to groundwater.

The section in the baseline chapter of the ESIA will be prepared comprising descriptions
of:
o alist of all secondary sources contacted, published reports, and data

o the aquifers within the Aol with names, formation names and ages, and
characteristics and sensitivity as a receptor

o the water quality in the groundwater within the Aol and a summary of any recent
data obtained from the relevant authority.

The data from the existing ESIA (2022) will be used as a basis for compiling the sections
in the revised ESIA for the second and third bullet points above. Any gaps will be filled by
this desk study.

A map will be prepared showing the abstraction points (based on above report) and the
aquifer names and approximate boundaries.

Impact assessment:
The impact assessment will include potential impacts on groundwater from:

e groundwater abstraction for the project

e impacts to local water abstraction points within the Aol due to the construction
activities.

Surface water

Desk-based baseline study

A list of streams, rivers, and other surface water bodies will be compiled. This will include
the name of the river basin and department office and a map of each body or feature
within the Aol and any stream and river crossings. The baseline will also include the
characteristics of each surface water body, e.g., seasonal/perennial, summary of water
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quality, name of organisation that monitors flow and quality, data on flow rates and
flooding, abstractions. Where possible, data for both dry and wet seasons will be used
from the existing ESIA (2022).

The baseline will also include the collection of the following desk-based surface water
baseline data, depending on the sensitivity of the surface water bodies:

e any current hydrological studies undertaken by the design contractor for the
project
e data, including literature at the Ministry of Water and Irrigation on the following:
o flow regime in watercourses

0 community water use

o flood magnitude and frequency at river crossings

o river channel morphology at river crossings

o river and floodplain hydraulics under flood conditions at river crossings
o river channel instability at crossings

o sensitivity of watercourses to potential contamination.
A section in the baseline chapter will be prepared comprising descriptions of:

o alist of all secondary sources contacted and published reports and data

e all surface water bodies and their characteristics together with a table
summarizing their sensitivity to the project impacts

e any abstractions in the rivers and streams (details of permits, use and location
and owner)

o the water quality in the surface water bodies with recent data from any authorities.

The data from the existing ESIA (2022) will be used as a basis for compiling the sections
in the revised ESIA for the second, third and fourth bullet points above.

A map will be prepared based on the above data on the rivers and streams within the Aol
and the basin names and boundaries.

Noise and vibration

The objectives of the noise and vibration impact assessment presented in the report are
to:
¢ identify noise sensitive receptors in the Aol

o define suitable acoustic criteria for the project based on international and national
standards and guidance

e determine prominent noise and vibration sources that will be introduced by the
project during construction and operational phases

e preparation of a noise prediction model to calculate noise levels that may be
experienced by sensitive receptors during construction and operation of the
project

e assessment of predicted noise and vibration levels against the acoustic criteria

e consideration of acoustic mitigation measures to offset or reduce the potential for
noise and vibration impacts

e assessment of residual noise levels following the introduction of acoustic
mitigation measures.

13
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At the time of assessment, there were several assumptions around alignment, plant and
station layouts, finished landform and train movements. Therefore, it is not possible to
provide a quantitative assessment for all aspects of the project. Using our experience of
similar projects, the areas anticipated to have the greatest potential for impact have been
considered and topics excluded. The following points document where topics areas have
been excluded, along with justification.

passenger road traffic — Passenger train movements are limited to 4 per day
across Lots 3 and 4. This limits the number of passengers accessing stations.
Most passengers will access stations via foot, with a smaller number using public
transport (including taxis, bodaboda, and bajajis). With the limited number of
passengers, and various stations along the route, additional vehicle numbers
around stations will be limited. Therefore, the potential for additional noise
impacts associated with road traffic around stations will be negligible and has
therefore been scoped out of the assessment

sidings — The specific details around siding layout, use and location are limited.
In addition, the usage of sidings, due to the small number of daily train
movements, will be low. Electric trains, even when idling generate far less noise
than traditional diesel trains. Therefore, given the above factors, noise from
sidings has not been quantified as part of this study, however simple best practice
noise control has been considered for sidings

marshalling yards — The specific details around marshalling yard layout, use
and location are limited. In addition, the usage of marshalling yard due to the
relatively small number of daily train movements, will be low. Electric trains, even
when idling generate far less noise than traditional diesel trains. Noise within the
marshalling yard is likely to be limited to manual movement or mechanical
movement activities, such as low-level maintenance and loading/unloading of
wagons. Therefore, given the above factors, noise from the marshalling yard has
not been quantified as part of this study, however simple best practice noise
control has been considered

borrow sites — The location of borrow sites may change before construction
begins and therefore a quantification of noise from each at a specific location has
not been assessed. However, a generic assessment of all borrow sites has been
undertaken to look at potential impacts, and possible required noise control
measures.

detailed barrier design — Through the operation of SGR (rail movements) the
noise levels have been quantified across various separation distances based on
assumed calculation parameters. The number of dwellings impacted have bene
counted. Noise control measures for operational rail movements are typically
limited to Locomotive type, train movements, line speed, the use of acoustic
screening (barriers, cuttings and tunnels), and receptor noise insulation. The only
variable in each of these is the screening or insulation as locomotive type, speed
and number are fixed. For the purpose of this assessment the specific location of
barriers has not been identified due to limited information around the rail corridor
(i.e. 3D rail corridor data). However, the number of dwellings requiring acoustic
screening has been identified providing an indication of pre mitigation impacts
and residual impacts. This also includes a methodology for barrier optimisations
versus control of noise at receptor through the installation of noise insulation

overhead line equipment (OLE) — The layout and scheme of OLE has yet to be
finalised therefore a generic installation method through construction has been
assumed. Noise from electrical equipment can sometime generate noise through
‘corona discharge’, especially in humid conditions however this is limited where
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voltage is low. Noise from corona discharge along OLE is typically very low and
localised (<5 m) or not present at all. Therefore, the operational noise from OLE
has been scoped out of this assessment

cumulative impacts — The SGR alignment route is proposed parallel to that of
the existing MGR route. The MGR and SGR will not operate at the same time
and therefore cumulative rail noise impacts will not be relevant

maximum noise levels — Noise exposure can be in the form of ‘average levels’
(energetic average) and/or instantaneous levels (maximum events). Maximum
noise events are typically used to assess sleep disturbance where there are
regular events. Given the proposed low number of train movement over a night-
time period (<8 at any receptor), the potential for maximum noise level sleep
disturbance is negligible (see Section 15). Therefore, the focus of the assessment
is on the ‘average’ noise levels at receptors for operational train movements

public address voice alarm (PAVA) systems — The noise associated with the
operation of PAVA systems is beyond the scope of this study and will be looked
at during detailed design. PAVA system design will be bespoke to each and every
station and will be subject to meeting relevant safety guidelines for audibility and
speech intelligibility. Intelligent design and orientation of speakers, and speaker
choice will assist in reducing noise impact beyond station boundaries

audible track warning alarms — The noise associated with the operation of track
warning systems (crossing alarms such as Yodalarms) is beyond the scope of
this study and will be looked at during detailed design. Audible warning system
design will be bespoke to each location and will be subject to meeting relevant
safety guidelines for audibility. Intelligent design and orientation of alarm
(Yodalarms), and speaker choice will assist in reducing noise impact beyond the
rail corridor

operational vibration — During the movement of trains there is a potential for
local vibration to be generated. The magnitude of vibration is dependent on
several variables including track foundation, track fixings (i.e. isolation), sleeper
type, train speed, train type, rail roughness, rail joints crossings and wheel
condition. Given the fact that all components will be designed and chosen as a
newly built rail line, the risk of high levels of vibration is limited. Vibration form
train movements will be negligible due to the >30 m separation distance between
the track and receptors. Therefore, for the purpose of the assessment operational
vibration has been scoped out of the assessment.

The proposed alignment will include provision for the following elements, which will be
connected along the route via an integrated system:

main line between Makutopora and Tabora
siding passing loops

freight loading/ offloading facilities
passenger stations

marshalling yards

borrow pits

dumping sites

ancillary infrastructure i.e. substations etc.

The SGR will operate 24 hours a day, 365 days a year with planned maintenance (for 5
hours per day).
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7.8.1

7.8.2

Train movements and types

@

The train operations long the alignment include the provision for 4 passenger train
movements and 20 freight train movements per day (total). In any worst-case hour, the
total train movements would be 1 passenger train and 2 freight movements past any given
point. The maximum passenger train line speed is 160 km/h and freight train line speed
is 120 km/h. The speed limit when approaching stations is 80 km/h. The train model, type

and speed are presented in Table 7-3.

Table 7-3: Train types

Train model

Mainline

Train type

Speed kph

Main Stock: Hyundai Rotem RS Locomotives
Alternative: HXD1C Locomotives

Freight

120

Main Stock: 8-car Hyundai Rotem MEU

Alternative: SS9 Locomotives + 10 passenger
coaches + 1 dining car

Passenger

160

Station Approach

Main Stock: Hyundai Rotem RS Locomotives
Alternative: HXD1C Locomotives

Freight

80

Main Stock: 8-car Hyundai Rotem MEU
Alternative: SS9 Locomotives + 10 passenger

coaches + 1 dining car

Passenger

50

Stations

The proposed stations for Lot 3 and Lot 4 are presented below.

e lot3:

Makutopora (freight)
Makutopora (passenger)
Manyoni

Itigi

Tura

Malongwe

Goweko

Igalula

Tabora

O O O 0O 0O o o oo

e Lot4:
0 Nzunuka Station
0 Ipala Station
0 Bukene Station.

Further stations to be used as freight train loading/unloading facilities and passing loops

along the route are as follows:

e Agondi sidings

Yapi Merkezi Insaat ve Sanayi Anonym Sirketi
SGR Lot 3 & 4 ESIA Report
2040174-01-03

16



o Kazi Kazi sidings
e Tura Quarry sidings
¢ Nyahua sidings.

7.8.3 Marshalling yards

The marshalling yard in Lot 3 can be found west of Uyui. There is no marshalling yard
located within Lot 4.

7.8.4 Infrastructure

In support of the SGR operations a number of ancillary components will be installed along
the route. This includes the provision of 9 substations to be installed across Lots 3 and 4.

The specific installation details and layout of the overhead line for power of the
locomotives has yet to be finalised. However, the installation of such has been included
within the main construction works. This would require further refinement at detailed
design.

Several accommodation camps will be created along the route to house the non-local
workers required for the construction of the alignment. The camps are considered at the
following locations along the route:

e lot3:
0 Manyoni
o ltigi (main campsite)
o Tura
o0 Nyahua
o Tabora
e Lot4
0 Nzubuka
0 Bukene.

Access to the site will be through local existing roads and via the access road that will run
in parallel to the alignment. It is anticipated that vehicular movements along the access
road will be limited to maintenance requirements along the route.

7.8.5 Acoustic criteria

The acoustic criteria relevant to the assessment are set out in the sub-sections below.
These have been derived from relevant national and international standards. Where not
stated, it has been assumed that the criteria should apply externally. Tanzanian standards
take precedent but where these are not available, relevant international standards have
been applied.

Unless otherwise stated, daytime refers to the hours between 06:00 and 22:00, with night-
time between 22:00 and 06:00.
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7.8.5.1 Tanzanian standards

TZS 932: 2017

Tanzania Standard TZS 932: 2017 ‘Acoustic - general tolerance limits for environmental
and occupational noise’ specifies limits for environmental noise. The criteria relevant to
the assessment are replicated in Table 7-4 and Table 7-5.

Table 7-4: Maximum permissible levels for general environment (TZS 932: 2017)

Noise limits (dB LaeqT)

Facility ;
Day Night

Any building used as a hospital, convalescence home,
home for the aged, sanatorium, learning institutions,

. g 52 42
offices. Conference rooms, public library, and
environmental and recreational site
Residential building 55 45
Mixed (with some commercial, residential entertainment

. 55 45

and places of worship)
Residential and industry/small scale production and 60 50
commerce
Industrial area 70 60

Table 7-5: Maximum permissible noise levels for mines, quarries, and surrounding
areas (TZS 932: 2017)

Facility Limit value (Lmax) in dBC

For any building used as hospital, school, convalescent 109
home, old age home / residential building

For any building in an area used for residential and
one/more of the following purposes: Commerce, small-
scale production, entertainment, or any residential 114
apartment in an area that is used for purpose of industry,
commerce or small-scale production

TZS 1471: 2018

Tanzania Standard TZS 1471: 2018 ‘Tolerance limits for environmental and occupational
vibration specifies limits for general environmental vibration including air overpressure
with a view to protect people against risk to their health and safety, and to minimize
annoyance to people in residential premises and other sensitive sites exposed to
vibration. Criteria relevant to the assessment are replicated in Table 7-6: Tolerance limit
for ground vibration at sensitive sites (TZS 1471: 2018) and Table 7-7: Tolerance limit for
subsonic vibration / air overpressure (TZS 1471: 2018).
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Table 7-6: Tolerance limit for ground vibration at sensitive sites (TZS 1471: 2018)

Type ‘ Limit

Transient vibration 5 mm/s PPV at all times

Continuous vibration 0.63 m/s? weighted RMS acceleration

Table 7-7: Tolerance limit for subsonic vibration / air overpressure (TZS 1471: 2018)

Sensitive sites 120 dB(Z) at all times

World Health Organisation (WHO) Guidelines

The national standards are derived from the World Health Organisation (WHO)
Guidelines on Community Noise which in summary stipulate the following:

e maximum (LAmax) of 45 dB (internal) for no more than 10-15 single
instantaneous events during a night-time period to avoid sleep disturbance

¢ internal noise level of no more than 30 dB(A) Leq,night within a bedroom.

The WHO guidelines stress the importance of events as much as the ‘steady’ noise
environment when determining impacts of noise on sleep disturbance. This is the reason
for the maximum noise criterion. In addition to the national standards Section 1.7 of the
IFC Environmental, Health, and Safety (EHS) Guidelines ‘General EHS Guidelines:
Environmental’ on noise management sets out criteria for assessing noise (operational
noise only). In simple terms there are two sets of criteria which should be met:

e noise impacts should not result in a maximum increase in background levels of
3 dB at the nearest receptor location off-site or

e exceed an upper limit shown above.

In terms of the maximum noise events (Lamax) this has been excluded from the operational
phase assessment) due to the limited number of night-time train movements (<8 at
receptors), making the importance of this assessment criteria low. The averaging period
of the Lmax metric is 1 minute and given the speed of proposed train movements, all trains
will be past a receptor within 10-25 seconds. Therefore, only generating a single Lmax per
movement7.

IFC Environmental Noise Guidelines

The World Bank Group Environmental, Health and Safety Guidelines are technical
reference documents with general and industry-specific examples of good international

7 Many studies have been undertaken around the world on sleep disturbance. The British Document ProPG:
Planning and Noise — Professional Practice guidance on Planning and Noise (May 2017) provides a summary of
general noise impacts through planning, albeit form a UK perspective but reference international studies including
the WHO guidelines. Appendix A of the document provides a literature review on ‘Noise Events’. The main
conclusion from this is that the fewer the number of noise events, the lesser the chance of sleep disturbance.
However the document does provide additional detail around rail generated events, advising that levels of up to
85 dB Lamaxr for <20 events would not equate to significant effects on sleep disturbance. Therefore the scoping
out of maximum noise events is considered to be valid. Actual levels in individual situations such as crossings,
points should be considered at detailed design.
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industry practice and are referred to in the World Bank’s Environmental and Social
Framework and in IFC’s Performance Standards.

Section 1.7 of the document provides noise level guidelines to address impacts of noise
beyond the property boundary of the facilities. Table 7-8: Noise level guidelines (IFC)
replicates the limits provided in IFC Table 1.7.1.

Table 7-8: Noise level guidelines (IFC)

One hour Laeq (dB) [

Receptor Day Night
(07:00-22:00) (22:00-07:00)

Residential; institutional; educational & 55 45

Industrial; commercial 70 70

" Guideline values are for noise levels measured out of doors

21 For acceptable indoor noise levels for residential, institutional and educational
settings, refer to Guidelines for Community Noise, World Health Organisation (WHO),
1999.

7.8.5.2 Construction noise

The Tanzanian and IFC standards do not differentiate between limits for noise during
operation of a development and the construction phase. Construction is temporary in
nature, and therefore a higher threshold is commonly adopted for the assessment of
impacts. This was reflected in the Environmental Management (Standards for the Control
of Noise and Vibrations Pollution) 2015, which permitted up to 60 dB Laeq,t during the day
and 50 dB Laeq,7 at night for the most sensitive receptors. Notwithstanding this, the limits
as proscribed within the current Tanzanian and IFC standards should be adopted as
lower bound threshold for the onset of adverse impacts, to be achieved where practicable.

7.8.5.3 Adopted significance criteria

The sensitivity of receptors is presented in Table 7-9. It should be noted that the sensitivity
of a receptor remains the same regardless of the location or activity. Therefore, for the
purpose of the determination of ‘significance of effects’, receptor sensitivity is taken as
‘high’ only.

Table 7-9: Receptor sensitivity: noise

Source Period

High Residential properties, educational establishments, hospitals, places of
worship, hotels, children’s nurseries, nursing homes

Medium Commercial premises including offices, halls, public municipal areas, bars,
and restaurants

Low Industrial premises

Negligible | All other areas such as those used primarily for agricultural purposes
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The magnitude of the impact within this assessment has been described using the

fol

lowing scale:
. high
e moderate
o low
e negligible.

Although the lowest measure of magnitude of effect is defined as ‘negligible’, it should be
noted that noise and vibration levels may still be audible/perceptible during the
construction and operational phases.

The criteria in Table 7-10 have been adopted for the assessment of magnitude of impact.

Based on the national and international standards, the following significance criteria have
been adopted for the project. Where moderate to major impacts are identified, this is
considered to constitute a significant adverse effect.

Table 7-10: Adopted significance criteria

Significance

Negligible Minor Moderate
Da <55 55-60 60 — 65 > 65
y dB LAeq,T dB LAeq,T dB LAeq,T dB LAeqT
Construction noise
Night <45 45 - 50 50-55 > 55
9 dB LAeq,T dB LAeq,T dB LAeq,T dB LAeqT
Da <50 50 -55 55-60 > 60
y dB LAeq,T dB LAeq,T dB LAeq,T dB LAeqT
Operational noise ['2
Night <40 40-45 45 -50 > 50
9 dB LAeq,T dB LAeq,T dB LAeq,T dB LAeqT
Blasting B All <1mm/s | 1-5 mm/s 5-10 mm/s | > 10 mm/s
9 PPV PPV PPV PPV
Vibration All <1 mm/s 1-5 mm/s 5-10 mm/s | > 10 mm/s
PPV PPV PPV PPV

M

[21

Operational noise criteria should be reduced by 3 dB for any building
used as a hospital, convalescence home, home for the aged,
sanatorium, learning institutions, offices, conference rooms, public

library, and environmental and recreational site.

Where maximum nose levels from site operations exceed 109 dB(C) at
a noise sensitive location, this is considered to be an indication of a
significant adverse impact.

B3l

Where air overpressure exceeds 120 dB(Z) at any time during blasting
activities, this is considered to be an indication of a significant adverse

impact.
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The overall significance of an effect is determined by combining the sensitivity of the
receptor and magnitude as presented in Table 7-11. The assessment of significance
relies on best practice and the relevant published standards and guidance documents as
defined above.

The significance of an effect is reported as either ‘significant’ or ‘not significant’. Where
impact significance is assessed as ‘negligible’ or ‘minor’, the overall effect is not
significant. Where the impact significance is assessed as ‘moderate’ or ‘major’, the overall
effect is significant. Where a significant effect is identified, mitigation is to be considered.

Table 7-11: Determining significance of effects

Sensitivity of receptor / receiving environment to change

Magnitude

High Medium Low Negligible
High Major Moderate Minor Negligible
Medium Moderate Minor Negligible Negligible
Low Minor Negligible Negligible Negligible
Negligible Negligible Negligible Negligible Negligible

7.8.6 Baseline environment

7.8.6.1 Aol and receptor identification

Aol boundary

Aols apply to existing, planned new and upgraded construction access roads, sidings,
marshalling yards, quarries, borrow pits, stations, substations, and the alignment.

The Aol for construction noise has been set at a 500 m radius and the operational phase
has been set at a 200 m radius, based on review of engineering information and satellite
images taking into consideration likely noise emission levels and to identify the location
of potential receptors. The operational vibration Aol has been set to 25 m.

The planned stations, marshalling yards, sidings, substations, and the alignment are
permanent and will remain operational over the lifetime of the project, so the temporal
Aols will be approximately 25 years. For the temporary construction access roads,
quarries and borrow pits the temporal Aol is for the period of construction.

Study area boundary
The study area boundary is the same as the Aol boundary.

7.8.6.2 Sensitive receptors

The project size and quantity of receptors makes it impractical to predict noise levels at
all potentially sensitive receptors closest to the alignment. At this stage individual receptor
predictions is not warranted and will not add any more detail to the conclusions of this
document. Therefore, using desk-based assessment methods and the results of the noise
modelling and vibration calculations, the number of terrestrial sensitive receptors have
been identified (both as a baseline and where there are impacts).
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Terrestrial receptors (i.e. habitable, religious, educational and health care structures)
have been from provided vector mapping data. There will be occasions where a structure
may be identified incorrectly. However, where uncertain, the assessment assumes the
structure is a sensitive receptor. These will be confirmed following a detailed social study.

The areas surrounding the alignment and ancillary infrastructure are a mixture of rural
isolated dwellings, agricultural land, villages, and towns.

Additional noise and vibration sensitive receptors will be introduced temporarily during
the construction phase of the development. This includes camps which contain areas for
sleeping and rest for non-local workforce and are located east and west of the SGR
running in parallel to the route.

While these have been used to identify assessment points, the location identified may
represent multiple buildings in the area.

7.8.6.3 Baseline noise environment

A baseline noise survey has been undertaken at the closest sensitive receptors along the
alignment. The survey included daytime and night-time noise monitoring at 29 locations
representative of the closest sensitive receptors to the route and associated
infrastructure. Attended noise monitoring was undertaken for 3 hours (daytime), where
the field consultants noted down the noise sources contributing to the noise environment.
Further unattended noise monitoring was undertaken for one night with the provision of
a guard.

Although the environment changes through the proposed route, the noise sources are
similar outside of villages and towns. The main sources of noise were noted to be:

e insects

e birdsong

e windblown foliage

¢ human interactions

¢ farming (livestock movements)

e noise associated with the existing MGR operations

e noise sources noted in more densely populated locations i.e. towns and villages
were noted to include the following:

0 human interactions

vehicular movements

recreational activities

birdsong

farming (livestock movements)

commercial activities in towns and villages

0 noise associated with the existing MGR operations.

O O O o

A technical baseline report will be issued following the findings within this technical
document and will summarise noise levels from the monitoring period.

Through initial analysis of data, baseline noise levels across the study area are shown in
general to be below project criteria. Therefore, the existing noise environment is unlikely
influence the magnitude criteria, but it can often be used to provide context for the impact.
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7.8.6.4 Baseline vibration environment

The existing vibration environment has not been quantified and no discernible sources of
vibration were observed during the field survey. Receptors at risk of being exposed to
vibration generated by the MGR will not be the same as those for the SGR, therefore no
potential for cumulative vibration impacts.

In addition, vibration assessments are typically conducted against absolute criteria, rather
than comparison to background. Therefore, baseline vibration measurements are not
considered necessary.

7.8.7 Noise assessment input

7.8.7.1 Construction

The construction works will involve the use of a variety of working methods, and
operations will vary throughout the construction period. Therefore, noise levels from the
works are likely to vary significantly over time as the type of construction activities change.

It should be noted that the linear nature of the works means that noise from construction
will be transient and any impacts short in duration before the works themselves move to
the next section.

The exact working methodology and plant to be employed during the construction phase
and worker's camp has not been established at this stage in the design. However, an
initial estimate of the expected noise levels over a representative period has been
provided using typical plant items and the associated noise emission data from British
Standard BS 5228-1:2009+A1:2014 (in the absence of national guidance on construction
noise predictions).

All construction activities are likely to be undertaken during daytime periods, however,
this will need to be confirmed once the methodologies have been further defined during
the detailed design phase.

For predicting the likely noise impacts associated with the construction activities, Table
7-12 presents the phases of the works considered.

Table 7-12: Construction activities

Construction Construction Activities Method of Temporal
Activity' Hours? Calculation® Use®
Site clearance and
grubbing
Early works Standard Site and camp Generic <2
establishment years
Access route
construction
E_a_rthworks and Standard E_a_rthworks and Generic <2 years
civils civils
Signalling and Signalling and
telecommunications | Standard telecommunications | Generic 1-5 Years
works works
24
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Construction Construction Method of Temporal

Activity’ Hours? RERTIES Calculation® Use®

Ballast and track
laying

Track works Standard Ballast distribution | Generic <2 years
Ballast tamping
Rock breaking

Centenary works Standard OLE installation / Generic <2 years
catenary works

Foundations (piling)

Foundations
(concreting)

Structure works Standard Generic 1-5 Years
Steel framework
Culvert and bridge
works
Passenger station
and freight facilities Mechanical and
(building + Standard electrical Generic 1-5 Years
signalling + installations

telecom. + IT)

NOTES:
1 Construction of rather than operation, other than specified

2 The National Environment (Noise Standards and Control) Regulations 2003 do not specify daytime or
night-time hours for construction although throughout daytime is referred to as 06:00-22:00, with night-
time classed as 22:00-06:00. However under other international guidelines specific to Construction noise
such as British Standard BS 5228 -1:2009+A1:2014 ‘Code of practice for noise and vibration control on
construction and open sites’, standard construction hours are taken as Monday — Friday 08:00-18:00,
and Saturday 09:00-13:00. Therefore, for clarity standard hours will be in line with BS 5228. Extended
hours for the purpose of this document mean 24 hours a day potentially 7 days a week.

3Generic means the same noise emissions are expected across duplicate sites and the impacts can be
assessed on a wider scale. Site specific means sites modelled and assessed on a site-by-site basis.

Commissioning

The noise from the commissioning phase will be equivalent or lower than the noise from
the operational phase. Therefore, reference should be made to the operational
assessment.

Operation

Table 7-13 below provides a summary of the primary noise sources associated with the
operational phase of the project that have been considered as part of the assessment.
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Table 7-13: Operational phase sources

Source Noise level and description

train operational
assumptions

Passenger and freight

Train movements considered as mainline and station
approach scenarios.

Mainline

Worst-case hour

Day: 86.9 dB(A) at 0.5 m
Night: 86.9 dB(A) at 0.5 m
Average day

Day: 83.0dB(A) at 0.5 m
Night: 82.3 dB(A) at 0.5 m
Station approach
Worst-case hour

Day: 83.8 dB(A) at 0.5 m
Night: 83.8 dB(A) at 0.5 m
Average day

Day: 80.0 dB(A) at 0.5 m
Night: 79.3 dB(A) at 0.5 m

@

speed

Passenger and freight
train model and line

Freight

Main Stock: Hyundai Rotem RS Locomotives
Alternative: HXD1C Locomotives

Passenger

Main Stock: 8-car Hyundai Rotem MEU

Alternative: SS9 Locomotives + 10 passenger coaches + 1
dining car

Line speed

Mainline

Freight — 120 kph
Passenger — 160 kph
Station approach
Freight — 80 kph
Passenger — 50 kph

Substations

Each traction power station TPS substation is to be designed
to achieve a sound pressure level of 75 dB(A) at 1 m. This
considers the substation when on load. This also considers
the substation working at 100% on-time.

Station fixed plant

Discussed in Section 7.8.7.3

In the absence of substation specification, the assessment
approach to substations is to set design limits which will be
below the significance thresholds. Therefore, it is assumed
mitigation will be embedded into the design (through noise
control or plant choice-low noise emitting), or through
sympathetic siting/layout).

Operational traffic
(maintenance only)

Assumes approximately 50 trucks per day. No more than 2
trucks along a road segment in a single hour.
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7.8.7.4 Decommissioning

The decommissioning and construction processes will be similar, but in simple terms
‘reversed’. The decommissioning processes will include the following tasks:

e campsite demolition
e quarry and borrow pits backfill.

Therefore, the noise levels associated with the decommissioning phase should be read
as similar to the construction phase.

7.8.7.5 Traffic

Traffic movements associated with the operational phase will be associated with the
maintenance of the alignment/infrastructure and passenger travel to and from stations.

In terms of operation vehicle movements associated with passengers, these are
considered to be limited given the small number of passenger trains occurring on a daily
basis. In addition, it is assumed that the majority of passenger will access stations via
existing pedestrian routes, and a smaller number through other forms of public transport
or taxi / boda-boda / bajaji. Therefore, noise associated with station related traffic
movements is considered to be limited and has been scoped out of the assessment.

The service road runs parallel to the track, and within the rail corridor. Vehicle movements
along this road will be limited to maintenance and service requirements. Due to the nature
of the maintenance requirements i.e. ad-hoc and sporadic in nature, the operational
phase traffic has been scoped out of the assessment.

Potential project traffic noise sources include the construction traffic (moving plant and
materials). These will use existing, and new permanent roads. This section considers
traffic noise associated with construction of Lots 3 and 4, rather than noise from the
construction or upgrade of roads.

There is the potential for project traffic to change the noise environment in two ways,
through:

e anincrease in construction traffic on existing roads
¢ new traffic noise source on new haul roads (construction).

Traffic data are not available for most roads through Tanzania and therefore it is not
possible to undertake a ‘typical’ quantitative noise assessment of existing roads. It is also
difficult to assess the current conditions owing to the general surface, variance in
gradients of roads used, high percentage of motorbikes, low flows®and variance in vehicle
usage. In a similar way, the possible traffic use on new permanent roads is difficult to
estimate accurately for assessment purposes. Therefore, a qualitative assessment has
been undertaken to identify possible impacts.

The assessment of existing and new roads is based on the following theoretical principles
(generic noise levels presented in Table 7-14. A large number of variables can affect
traffic noise (as mentioned above), so these principles provide an indication of noise
change rather than report absolute noise levels. The principles are:

8 According to the Calculation of Road Traffic Noise, low flows typically ranked as fewer than 200 vehicles in a
single hour or fewer than 4000 per day.
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e a25% traffic increase is estimated to resultin a 1 dB increase over existing traffic
noise, with a 3 dB increase requiring a 100% increase in traffic flows

e an increase from 10% to 50% heavy goods vehicles (HGV), rather than light
vehicles, in the traffic composition will increase noise by around 4 dB9

e an increase from 25% to 50% HGVs will result in a noise increase of
approximately 2 dB.

Table 7-14: Construction activities: noise

Distance between road and receptor

Number of truck
movements per 5m (] 25m
hour

Corresponding Leq,t, dB(A)

10 65 62 58 55 52
25 69 66 62 59 56
Notes:

L., . ®l=L,, -33+10l0g,0 - 10log,V - 10log,d  (FB)
where:

Lus 5 the sound power level of the plant, in dedbels (¢8);

Q s the number of vehides per hour;

Vis the average vehicle speed, in kilometres per hoar (kenth);

d s the distance of receiving position from the centre of haul
road, in metres (m).

Truck sound power (Lw) = 110 dB(A)
Vehicle speed average = 30 km/h

Angle of view = 180 degrees

The qualitative assessment for traffic noise includes the following assumptions:

o ftraffic on existing roads will not increase by more than 25%, but the composition
of heavy vehicles will increase by up to 25% and therefore the increase in traffic
noise is likely to be less than 3 dB based on theoretical principles above

e where a new permanent road is constructed within 100 m of high sensitivity
receptors, the impacts will be ranked as significant

9 Based on BS 5228:2009-1 Haul Road Calculation method.
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e where a new temporary road is constructed within 50 m of high sensitivity
receptors, the impacts will be ranked as significant

¢ 90% of the project traffic will be in the daytime (06:00—22:00 as defined in national
standards).

As a general assumption for assessment purposes, the construction traffic flows with
regards to material deliveries assume approximately 225 trucks per day with an
assumption of a maximum of 5 truck movements in any single hour across a road
segment during the daytime period. It is assumed that no HGV movements will occur
during the night-time period.

The qualitative assessment for construction traffic is presented in Section 7.8.7.5.

General Assumptions and Exclusions — Noise Modelling

Vector layer exclusions

From the information provided, the following information has been excluded from the
noise model:

o the following vector drawing layers have been excluded from assessment on the
basis they are unlikely to be noise sensitive: Bld_Barn, Bld_Building_Terrace,
Bld_electric_santral, Bld_Fuel_Station, Bld_Greenhouse, Bld_Workshop

e all existing buildings within 30 m either side of proposed rail centreline assumed
to be removed / resettled as part of works.

Noise model exclusions

The noise sources with the potential to generate noise at a magnitude likely to be
discernible above the existing environment beyond the site boundary are considered.
Operational project components and equipment not considered in the noise model, but
are assessed elsewhere include:

e substations
o fixed plant associated with the stations
e any maintenance operations associated with the marshalling yard.

Idling noise considerations - stations

Based on the time trains will be idle at the stations i.e. no more than 3 minutes at each
station, it is unlikely that the noise from the idling trains will be a significant contributor in
comparison to the rolling noise from a train. It should be noted that trains would need to
idle more than 30 minutes in order to have a significant contribution to the operational
noise.

Transportation for workers

Worker transportation has not been considered as impacts deemed to be negligible.

Occupational health

This report does not consider occupational health impacts associated with noise or
vibration. All criteria, noise predictions and mitigation recommendations are specific to
environmental and social impacts, including community impacts. It is acknowledged that
some mitigation measures will also assist with protecting project workers although this is
not the primary intent.
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The occupants of workers camps have not been assessed quantitatively as these are
specifically related to the project, however the mitigation measures do account for the
occupants of these camps when layout is considered.

Vibration source considerations

Construction

Vibration can be generated through different construction activities. The higher emissions
generally occur through high-impact compaction activities, rock breaking and piling, with
the level of vibration dependent on the construction method, plant and energy component
of the vibration source. However, in most cases, vibration generation is largely
imperceptible.

The construction tasks identified above, except for compaction, will be undertaken in
small, discreet areas and not route wide. In addition, a low-impact compaction method is
proposed for ground reinstatement along the alignment and therefore only the vibration
sources in Table 7-15 are considered. Specific rock breaking locations will not be known
until refinement of the construction methodology, following detailed surveys of the rail
corridor.

Table 7-15: Construction activities: vibration

Construction phase Activities
Earth works Rock breaking and rock ripping
Rock breaking Rock breaking and rock ripping

In a similar way to the prediction and assessment of noise, the vibration levels from each
of the above activities will be predicted using empirical formulae and the distances to
which magnitude bands are exceeded presented. A buffer distance for significant impact
will be identified.

Blasting

There are two common environmental effects of blasting: ground vibration and airblast
(air overpressure). This can cause human discomfort where audible or result in damage
to structures, architectural elements and services if not adequately controlled. Due to the
potential for audible impacts and the distances between mining sites and receptors, air
overpressure is generally the cause of more complaints than ground vibration.

In addition to blast-induced vibration and overpressure, flyrock is always a risk with
blasting; however, a higher risk is usually associated with high charge blasting around
mineral extraction sites rather than small scale blasting, as proposed for this project.
Although impacts associated with flyrock are not considered true acoustic issues, the
damage to property can be similar to the cosmetic damage associated with blast induced
vibration. In addition, flyrock can be a risk to people (workers and community) and fauna
in the area surrounding the site. Flyrock is not predictable and therefore has not been
quantified as part of this study; however, it is assumed that flyrock impacts and control
would be covered in a blast management plan.

Accurate estimation of ground vibration and air overpressure is a complex task. The
process is highly non-linear and subject to a number of factors including the variability of
rock types, ground conditions and meteorological factors.
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Typically, the assessment would be undertaken using site-specific measurement data,
measured reference data for similar mining activities within the region, and blast
contractor parameters. This can be assessed using a probability distribution to properly
define the range of possible air overpressure and ground vibration levels. As this
information is not available at this stage of the project, estimations have been undertaken
using charge weight scaling formulas provided in Australian Standard AS 2187.2-2006
Explosives—Storage and use Part 2: Use of explosives10, based on a range of charge
masses.

The predictions should be supplemented by a monitoring campaign of trial blasting to
refine the predictions, with the aim of maximising the usable charge mass while reducing
impacts on surrounding receptors.

Air overpressure is the pressure caused by a (blast-induced) shock wave above normal
atmospheric pressure. The pressure waves contain energy over a wide frequency range.
Energy above 20 Hz is perceptible to the human ear as sound, while that below 20 Hz is
inaudible, but can be sensed in the form of concussion. Sound and concussion together
is known as air overpressure which is measured in decibels (dB).

Since both high and low frequencies are of importance, no frequency weighting network
is applied. All frequency components, both audible and inaudible, can cause a structure
to vibrate in a way which can be confused with the effects of ground vibrations. The lower,
inaudible, frequencies are much less attenuated by distance, buildings and natural
barriers. Consequently, air-overpressure effects at these frequencies can be significant
over greater distances, and more readily excite a response within structures.

The air overpressure resulting from blasting has been predicted in accordance with the
empirical formulae from AS 2187.2 Appendix 5:

=)

a

where:

P = pressure, in kilopascals

Q = explosives charge mass, in kilograms
R = distance from charge, in metres

K, = site constant

a = site constant

For confined blasthole charges, when using a site exponent of -1.45, the site constant K,
is commonly in the range of 10 to 100. This considers situations that are not affected by
meteorological conditions. A site constant of 100 is adopted for purpose of this
assessment.

10 AS 2187.2-2006 The objective of this Standard is to provide requirements, information, and guidance for the

use of explosives, the management of a site where explosives are used and the destruction of excess or
deteriorated explosives, which ensure risks are acceptable minimized. This Standard is for reference by
manufacturers, suppliers, and users of explosives.
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7.8.8.3

7.8.8.4

7.8.8.5

7.8.8.6

7.8.8.7

Ground vibration

As many site-specific factors will affect the transmission of vibration through the ground,
prediction is most accurately undertaken based on measurements taken at the site. In
absence of this information, the following equation has been adopted to provide initial
estimations of ground vibration:

VoK, (%)‘B

where:
= pressure, in kilopascals
R = explosives charge mass, in kilograms
Q = distance from charge, in metres
K, = site constant
B = site constant

AS 2187.2 gives a site constant for a free face in average field conditions of Kg = 1140
and B = 1.6. This value can vary from 1/5 times to four times depending on geological
conditions and other factors. Predictions have therefore been undertaken using both
average and worst-case ground condition values.

Commissioning

The noise from the commissioning phase will be equivalent or lower than the noise from
the operational phase. Therefore, reference should be made to the operational
assessment.

Operation

During the movement of trains there is a potential for local vibration to be generated. The
magnitude of vibration is dependent on a number of variables including track foundation,
track fixings (i.e. isolation), sleeper type, train speed, train type, rail roughness, rail joints
crossings and wheel condition. Given the fact that all components will be designed and
chosen as a newly built rail line, the risk of high levels of vibration is limited.

Through monitoring of vibration by RSK of various trainlines, levels at approximately
6 to10 m away from a trainline (similar running speeds to SGR) as a PPV (peak Particle
Velocity) were below 1 mms™. Levels of this magnitude are below levels of perception.
Given that the closest receptors to the running line will be >30 m, vibration from train
movements will be negligible. Therefore, operational vibration has been scoped out of
the assessment.

Decommissioning

The noise from the decommissioning phase will be equivalent or lower than the noise
from the construction phase. Therefore, reference should be made to the construction
assessment.

Traffic

It is likely that the majority of roads used or the project during construction and the service
road will be unsealed roads. This therefore increases the potential for vibration induced
damage to structures along these roads.

32

Yapi Merkezi Insaat ve Sanayi Anonym Sirketi
SGR Lot 3 & 4 ESIA Report
2040174-01-03



Unsealed roads are more susceptible to damage and deterioration (the creation of ruts,
corrugations and potholes) compared with sealed roads. The movement of trucks and
buses along the unsealed roads accelerates their deterioration and increases the
potential for higher magnitude vibration events from uneven and abnormal load and axle
movement.

Quantification of the vibration associated with such movements is dependent on many
variables and is therefore not easily quantified. These variables include the:

e road condition

¢ road foundations

e geology between the road foundations and receptor

o distance between the receptor and road

e vehicle speed

¢ vehicle weight

¢ load (the weight distribution across the vehicle, and whether the load is loose or
fixed)

o tyre condition
e receptor structure condition
e number of vehicles.

Therefore, a qualitative assessment has been undertaken (see Section 15.2.1.7)
considering the mitigation measures to be embedded in the construction management
plans. These measures will include speed restrictions, sympathetic routing, regular road
maintenance, load management and vehicle maintenance.

The above impacts could be noticed during the operation of the alignment, but the risk is
significantly reduced owing to the exceptionally low and intermittent nature of expected
vehicle movements during the operational phase compared with the construction phase.
Smaller vehicles are also likely to be used. Vibration from operational vehicle movements
has therefore been discounted from the assessment.

7.8.8.8 Source data — construction vibration

The vibration emission levels generated through the construction phase have largely
been calculated using empirical formulae, based on plant data provided by project
engineers. Where data are unavailable, file data from RSK measurements of similar
activities have been used to provide an indication of the impacts. However, these data
should be reviewed and refined once specific methods are identified.

The source input for the noise modelling/calculation exercise is summarised in Table
7-16.
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Table 7-16: Vibration Source Data (Construction Only)

Construction Activity Input Assumptio Source of
phase data: PPV ns data
vibration
level 50
(mm/s)at 5m 10m 20m 30m 40m
distance m
(m) from
activity
_ Rock Heavy rock Excavator
Rock breaking - |breaking | hammer 45 |3 |15 |04 [0.35 [0.3 |O°K ym-
- alignment and rock (1.51) breaker or |assumption
ripping ' ripper
Rock Medium Excavator
Egrth works - |breaking | rock 02 loos loo2 loo1 |- ) rock YM .
alignment and rock | hammer breaker or |assumption
ripping | (0.61) ripper
7.8.9 Noise model parameters

Noise modelling has been undertaken using the proprietary noise modelling software
Sound PLAN v.8.2. The model has been prepared based on parameters presented in
Table 7-17.

Table 7-17: Modelling parameters

Element ‘ Setting

International Standard: ISO 9613-2:1996 ‘Acoustics — Attenuation of
sound during propagation outdoors — Part 2: General method of
calculation’.

Algorithm

Met conditions 78% humidity. 28 degrees Celsius. Wind from source to receiver.

Acoustically hard surfaces typically have a coefficient up to 1 i.e.
roads, hard standing areas etc.

Ground Acoustically soft surfaces typically have a coefficient of down to 0 i.e.
absorption grass or vegetated areas.
The ground absorption in the noise model has been assumed at 0.5
coefficient.
Receptors identified using Lots 3 and 4 provided vector mapping. This
may not include all buildings within the affected area therefore noise
sensitive premises should be identified through survey.
Receptor Not all receptors identified may be noise sensitive - applicability for
selection mitigation to be determined at detailed design.

Receptors within 200 m either side of the alignment have been
considered for assessment. These will show the greatest impact and
therefore any mitigation included for will benefit receptors further
away.
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Element ‘ Setting

The onsite and offsite receptors have been modelled as single storey

Receptor height buildings with a receiver height of 1.5 m above external ground level.

For the purpose of this assessment, it is assumed that the site has
potential to operate 24 hours a day.

Operating hours Stations
Marshalling yards
Sidings

Site layout As per Appendix 5

Simplified model only — no consideration for terrain. Based only on
distance and ground attenuation. The following elements are not
considered at this stage within the model:

e Cuttings
e Embankments
e Bridges

e Over/ under passes.

Traffic Not assessed quantitatively

Track corrections:

Sleepers: Mono-block sleeper on medium stiffness rail pad
Railhead roughness: Average network (normally maintained smooth)
Train Setup — Freight:

Vehicle transfer: Wheel with diameter 920 mm

Contact filter: Axle load 25 kN

Traction noise: Electric locomotive

Wheel roughness: Composite brake

Axles: 4

Train Setup — Wagon:

Vehicle transfer: Wheel with diameter 920 mm

Contact filter: Axle load 100 kN

Traction noise: Empty traction

Wheel roughness: Composite brake

Axle: 6

Train Setup — Passenger:

Vehicle transfer: Wheel with diameter 920 mm

Contact filter: Axle load 100 kN

Traction noise: Electric multiple unit

Train
parameters
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Element ‘ Setting

Wheel roughness: Composite brake
Axle: 6

Speed profiles - At this stage mainline speeds (F=120 kph/P=160 kph)
in all areas apart from 2.5 km either side of each station, where

F=80 kph/P=50 kph is assumed. Refinement required - Would be
possible to determine from similar graph to fig. 3.5 in TAIOYMI-AL-
GL00X-O-OT-REP-0001-0 but this looks to be for only freight in areas
of 16% gradient

Speed profiles

Assumed radius is always >500 m therefore no curvature correction

Curvature required. To be confirmed for Lot 3 (no such graph shown)
Switches/crossings may result in increase in noise/vibration levels
however are not considered as part of this appraisal as the final

itch location of such have not been confirmed. Although these may
f:(\)lgginzss/ increase noise and vibration levels locally, there are unlikely to impact

on the conclusions of the operational study.

No allowance for any crossing or construction worker warning alarms
has been made.

Exclusions from | Receptors in Kahama / border of Kahama/Nzega will be impacted
the model more significantly by Lot 5 and therefore are omitted from this study.

Movements per hour / day based on Lot 4 timetable as Lot 3 report
shown in draft - assumed consistent. Considered scenarios have been
presented below:

Situation 1: Mainline scenario

Number of
carriages

Train Train type

Speed (kph)

Worst case hour

2 freight
_ movements:
Freight Locomotive + . 3 120
wagons .
locomotives

Situation 72 wagons
settings

1 passenger
movements:

Passenger EMU o 16 160

(400 m total
length)

Average day
14 freight

_ movements:
Freight Locomotive + . 3 120

wagons ;
locomotives
72 wagons
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Element Setting

3 passenger
movements:

Passenger EMU . 16 160

(400 m total
length)

Situation 2: Station Approach Scenario

Number of

Train Train Type Speed kph

Carriages

Worst-Case Hour

2 freight
movements:

Locomotive + | e 3
wagons locomotives

° 72
wagons

Freight 80

1 passenger
movements:

Passenger EMU . 16 50

(400 m total
length)

Average Day

14 freight
movements:

Locomotive + | e 3
wagons locomotives

. 72
wagons

Freight 80

3 passenger
movements:

Passenger EMU . 16 50

(400 m total
length)

A model has been prepared to account for average day operations and worst-case hour
operations. This enables assessment of the potential worst-case pass by at any given
point along Lots 3 and 4.

The purpose of the survey is to characterise existing background noise levels, at locations
representative of receptors closest to the planned activities of the SGR project. A desktop
study has been undertaken to determine the closest receptors to the project. Indicative
noise monitoring locations are presented in a map in Appendix 5. Micro-siting of each
measurement location will be undertaken in the field.

The noise surveys comprise a mixture of both attended and unattended monitoring.
Attended noise monitoring was undertaken over a period of up to 3 hours during the
daytime period (06:00 — 22:00), with the noise meter left in-situ for a further 16 to 20 hours
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of unattended noise monitoring covering both day and night-time periods. Noise
monitoring locations should be representative of the closest considered noise sensitive
receptors (all locations marked ‘MP’ on the monitoring location plans presented in
Section 15) to the proposed SGR. Alternative monitoring locations are chosen where
receptor locations have changed or where access is not possible.

Measurements are undertaken in accordance with British Standard BS 7445-1:2003
‘Description and measurement of environmental noise. Guide to quantities and
procedures’, with instrumentation meeting the standards set out in BS EN 61672-1: 2013
‘Electroacoustics. Sound level meters — Specifications’.

The meters have a calibration certificate from a traceable laboratory within two years of
the date of calibration. The meter is also field calibrated before and after measurements
to check the meter is within acceptable measurable limits.

During the installation procedure, the field team monitor and document information
related to the dominant noise sources in the vicinity and weather conditions.

The noise equipment list is as follows:

e 2 x Svantek 307A sound level meter
e 2 x Svantek 971 sound level meter
e 2 x NC-74 Rion calibrator

e 1 xSV 33 Svantek calibrator.

The meters are setup to allow the data collected to match the intended use of the data
and to log 15-minute periods.

The meter is setup up generally in accordance with the following:
e a-weighting
o fast time response

e range —checked to capture the lowest or highest levels in the environment. In low
noise environments a lower range (typically down to 20 dB(A)) are chosen,
whereas in high noise environments a higher range is chosen (typically up to 110
dB(A)).

After identification of the general location, the micro-siting of the meter is considered. The
specific geographical co-ordinates of the position are noted along with the spatial system
used. In general, the meter should be:

e setup on a tripod between 1.2m and 1.5m above the ground

e positioned a minimum of 3.5 m (free field) from any vertical reflective surfaces
(i.e. buildings, fences, and walls etc.) and where the meter cannot be set up
3.5 m away from vertical surfaces, the meter should be position at 1 m
(fagade) from the vertical surface in question, and details of the positioning
noted

e |ocated away from localised, dominant noise sources such as commercial or
residential generators, pumps, air conditioning units

e setup away from any ad-hoc community events such as festivals, fairs, and
markets and away from any noise sources associated with construction
activities

o established away from dominant natural noise sources such as rivers and
streams
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setup away from field consultants or operators to avoid contamination of
measurements through speech

positioned away from dense vegetation and outside of wooded or forested
areas to reduce the potential noise associated with wind through the leaves
of trees and plants.

Weather conditions during monitoring are critical to the suitable collection of data, in

particular:

measure when wind speeds are less than 5 m-1

collect data in dry weather (no rain during the monitoring period, or where
roads are saturated with previous rainfall)

do not measure where snow is on the ground.

Weather information (rain fall, wind, wind direction and temperature) is collected during
the monitoring period using local weather stations, project specific weather station or
weather observations during monitoring (using anemometer and thermometer).

The following observations are made and noted during the monitoring period:

co-ordinates of monitoring positions
photos of the meter in-situ in each direction
start time and finish of the measurement

the observed noise contributions (what source can the consultant hear) at the
location

estimate of the contribution dominance
weather conditions (see above)
any unusual or ad-hoc noise events

if near a road, an estimate of the traffic flow (numbers, vehicle composition
i.e. cars vs trucks), road surface, and the estimated traffic speed

If near a train line estimation of number of train movements

If near an airport/flight path estimation of number of train movements

the meter field calibration

the general measurements (broadband summary) at the end of the period.

Noise monitoring locations are selected based on proximity between the proposed project
and the closest receptors. The number of monitoring locations are chosen based on the
number of settlements surrounding each site location. The number and positions of
monitoring locations are selected based on the noise sensitive receptors areas as agreed
with the client.

7.9 Air quality

The overall assessment approach includes:

baseline air quality monitoring

assessment of construction phase air quality impacts

assessment of operational phase impacts

identification of mitigation measures

high level recommendation of mitigation measures and residual impacts.
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7.9.1

7.9.2

7.9.3

Identification of potential impacts

Construction activities can be a significant source of particulate matter (PM) into the
atmosphere, and they can have a significant temporary influence on air quality. Land
clearance, ground excavation, cut and fill activities, and the construction of a specific
facility may all be associated with PM emissions during the construction.

The principal air quality impacts during both the operational and construction phase are
likely to be:
o fugitive emissions of dust and particulate matter from construction activities

o exhaust emissions of combustion gases from plant and vehicles on site and
on the local road network

o the railway will be electrified and the principal impacts during the operational
phase are likely to be:

o exhaust emissions from increased road traffic associated with stations
0 exhaust emissions from diesel locomotives in marshalling yards
o fugitive emissions from loading of quarried materials at quarries.

Construction phase impacts assessment

Fugitive dust emissions may be caused during the construction phase by earthworks and
preparation of the ground, excavation of materials from quarries and borrow-pits,
movement of materials placement of ballast and operation of plant and vehicles over
friable surfaces.

A qualitative assessment of fugitive dust impacts was undertaken using the methodology
suggested by the Institute of Air Quality Management (IAQM) in Guidance on the
Assessment of Dust from Demolition and Construction together with information available
from the project team on the construction phase of the proposed development.

The IAQM guidance advises that construction impacts are only likely within 350 m of the
boundary of the site. Therefore, receptors within 350 m of the construction works
boundary may have the potential to be affected by fugitive dust emissions.

Receptors close to roads used by construction traffic may have the potential to be
affected by increased road traffic exhaust emissions.

Construction dust assessment methodology

In accordance with the IAQM construction dust guidance, the risk of dust and emissions
affecting sensitive receptors in the area around the proposed development site was
assessed, based on the ‘area sensitivity’ and the magnitude of emissions from each of
the following types of construction activity:

e demolition

e earthworks

e construction

e trackout.
For each activity, the risk of site-derived dust and emissions affecting local sensitive
receptors is determined as either negligible, low, medium or high risk. The risk category
may differ for each of the activities and depends on the potential emissions magnitude
and the sensitivity of the area. Three different types of impact are considered:

e disamenity due to dust soiling
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7.9.3.1

7.9.3.2

o the risk of health effects due to an increase in exposure to PM10
e harm to ecological receptors.
The assessment is used to define the appropriate level of mitigation required. The

following sub-sections describe the construction dust assessment methodology in further
detail.

Step 1: Screen the requirement for assessment

The first step is to screen out the requirement for a construction dust assessment; this is
usually a somewhat conservative level of screening. An assessment is usually required
where there is: a ‘human receptor’ within:

¢ 350 m of the boundary of the site, or
e 50 m of the route used by construction vehicles onto the public highway, up
to 500 m from the site entrance(s).
Or an ‘ecological receptor’:

¢ 50 m of the boundary of the site, or

o 50 m of the route(s) used by construction vehicles on the public highway, up
to 500 m from the site entrance(s).

Step 2: Determine potential dust emission magnitudes

Demolition

The dust emission magnitude category for demolition is varied for each site in terms of
timing, building type, duration and scale. Examples of the potential dust emission classes
are provided in the guidance as follows:

e large: Total building volume >50,000 m3, potentially dusty construction
material, on-site crushing and screening, demolition activities >20 m above
ground level

e medium: Total building volume 20,000 — 50,000 m3, potentially dusty
construction material, demolition activities 10 — 20 m above ground level

e small: Total building volume <20,000 m3, construction material with low
potential for dust release, demolition activities <10 m above ground,
demolition during wetter months.

Earthworks

The dust emission magnitude category for earthworks is varied for each site in terms of
timing, geology, topography and duration. Examples of the potential dust emission
classes are provided in the guidance as follows:

o large: Total site area >10,000 m2, potentially dusty soil type (e.g. clay),
>10 heavy earth moving vehicles active at any one time, formation of bunds
>8 m in height, total material moved >100,000 tonnes

¢ medium: Total site area 2,500 — 10,000 m2, moderately dusty soil type (e.g.
silt), 5 — 10 heavy earth moving vehicles active at any one time, formation of
bunds 4 — 8 m in height, total material moved 20,000 — 100,000 tonnes

o small: Total site area < 2,500 m2, soil type with large grain size (e.g. sand),
<5 heavy earth moving vehicles active at any one time, formation of bunds
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<4 m in height, total material moved <20,000 tonnes, earthworks during
wetter months.

Construction

The dust emission magnitude category for construction is varied for each site in terms of
timing, building type, duration, and scale. Examples of the potential dust emissions
classes are provided in the guidance as follows:

Track out

large: Total building volume >100,000 m3, on site concrete batching

medium: Total building volume 25,000 — 100,000 m3, potentially dusty
construction material (e.g. concrete), on site concrete batching

small: Total building volume <25,000 m3, construction material with low
potential for dust release (e.g. metal cladding or timber).

Factors which determine the dust emission magnitude class of track out activities are
vehicle size, vehicle speed, vehicle number, geology and duration. Examples of the
potential dust emissions classes are provided in the guidance as follows:

large: >50 HDV (>3.5 onnes) trips in any one day, potentially dusty surface
material (e.g. high clay content), unpaved road length >100 m

medium: 10 — 50 HDV (>3.5 tonnes) trips in any one day, moderately dusty
surface material (e.g. high clay content), unpaved road length 50 — 100 m

small: <10 HDV (>3.5 tonnes) trips in any one day, surface material with low
potential for dust release, unpaved road length <50 m.

7.9.3.3 Step 2B: Defining the sensitivity of the surrounding environment

The sensitivity of the area is defined for dust soiling, human health, and ecosystems. The
sensitivity of the area considers the following factors:

the specific sensitivities of receptors in the area
the proximity and number of those receptors
in the case of PM10, the local background concentration

site-specific factors, such as whether here are natural shelters such as trees,
to reduce the risk of wind-blown dust.

Table 7-18 was used to define the sensitivity of different types of receptors to dust soiling,
health effects and ecological effects.
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Table 7-18: Sensitivity of Individual receptors in the project area

Sensitivity

Dust soiling

Human receptors

Ecological receptors

of area

High

Users can reasonably expect enjoyment of
a high level of amenity.

The appearance, aesthetics or value of
their property would be diminished by
soiling.

The people or property would reasonably
be expected to be present continuously, or
at least regularly for extended periods, as
part of the normal pattern of use of the
land.

Examples include dwellings, museums and
other culturally important collections,
medium and long-term car parks and car
showrooms.

Locations where members of the
public are exposed over a time period
relevant to the air quality objective for
PMyo (in the case of the 24-hour
objectives, a relevant location would
be one where individuals may be
exposed for eight hours or more in a
day).

Examples include residential
properties, hospitals, schools and
residential care homes should also be
considered as having equal sensitivity
to residential areas for the purposes
of this assessment.

Locations with an international or
national designation and the designated
features may be affected by dust soiling.

Locations where there is a community of
a particular dust sensitive species such
as vascular species included in the Red
Data List.

Examples include a Special Area of
Conservation (SAC) designated for acid
heathlands or a local site designated for
lichens adjacent to the demolition of a
large site containing concrete (alkali)
buildings.

Yapi Merkezi Insaat ve Sanayi Anonym Sirketi

SGR Lot 3 & 4 ESIA Report
2040174-01-03

43




Sensitivity
of area

Dust soiling

Users would expect to enjoy a reasonable
level of amenity but would not reasonably
expect to enjoy the same level of amenity
as in their home.

The appearance, aesthetics or value of
their property could be diminished by
soiling.
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Human receptors

Locations where the people exposed
are workers and exposure are over a
time period relevant to the air quality
objective for PM1o (in the case of the
24-hour objectives, a relevant location
would be one where individuals may
be exposed for eight hours or more in

Ecological receptors

Locations where there is a particularly
important plant species, where its dust
sensitivity is uncertain or unknown.

Locations with a national designation
where the features may be affected by
dust deposition.

Example is a Site of Special Scientific

expected to be present only for limited
periods of time as part of the normal pattern
of use of the land.

Examples include playing fields, farmland
(unless commercially sensitive
horticultural), footpaths, short term car
parks and roads.

Medium The people or property would not a day). ] ] Interest (SSSI) with dust sensitive
reasonably be expected to be present Examples include office and shop features.
continuously or regularly for extended workers but will generally not include
periods as part of the normal pattern of use | Workers occupationally exposed to
of the land. PM1o, as protection is covered by the
. Occupational Health and Safety Act.
Examples include parks and places of
work.
The enjoyment of amenity would not Locations where human exposure is Locations with a local designation where
reasonably be expected. transient. the features may be affected by dust
Property would not reasonably be expected | Indicative examples include public deposition.
to be diminished in appearance, aesthetics | footpaths, playing fields, parks and Example is a local nature reserve with
or value by soiling. shopping streets. dust sensitive features.
There is transient exposure, where the
Low people or property would reasonably be
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Based on the sensitivities assigned of the different types of receptors surrounding the site
and numbers of receptors within certain distances of the site, a sensitivity classification
for the area can be defined for each. Table 7-19, Table 7-20 and

Table 7-21, indicate the method used to determine the sensitivity of the area for dust
soiling, human health and ecological impacts, respectively.

Table 7-19: Sensitivity of the area to dust soiling effects on people and property.

Distances from the source (m)

Receptor Number of

sensitivity receptors <20 <50 <100
>100 High High Medium Low
High 10-100 High Medium Low Low
1-10 Medium Low Low Low
Medium >1 Medium Low Low Low
Low >1 Low Low Low Low

For track out, as per the guidance, it is only considered necessary to consider track out
impacts up to 50 m from the edge of the road.

Table 7-20: Sensitivity of the area to human health impacts (IAQM construction dust

guidance)
Receptor Annual Number  Distances from the source (m)
itivity mean PMi, of
sensitivity T receptors <20 <50 <100 <200
>100 High High High Medium | Low
>32 ug/m?3 10-100 High High Medium | Low Low
1-10 High Medium | Low Low Low
>100 High High Medium | Low Low
High 28-32 yg/m3 | 10-100 High Medium | Low Low Low
1-10 High Medium | Low Low Low
>100 Medium | Low Low Low Low
<24 pg/m?3 10-100 Low Low Low Low Low
1-10 Low Low Low Low Low
>10 High Medium | Low Low Low
>32 ug/m?3
1-10 Medium | Low Low Low Low
>10 Medium | Low Low Low Low
28-32 pg/m?3
Medium 1-10 Low Low Low Low Low
>10 Low Low Low Low Low
24-28 ug/m?3
1-10 Low Low Low Low Low
<24 ug/m?3 >10 Low Low Low Low Low
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Receptor Annual Number  Distances from the source (m)
itivity mean PMiy, of
sensitivity conc. receptors <20 <50 <100 <200
1-10 Low Low Low Low Low
Low - >1 Low Low Low Low Low

Table 7-21: Sensitivity of the area to ecological impacts

Distances from the source (m)

Receptor sensitivity

<20
High High Medium
Medium Medium Low
Low Low Low

7.9.3.1 Step 2C: Assessing the risk of impacts

The final step is to use both the dust emission magnitude classification with the sensitivity
of the area, to determine a potential risk of impacts for each construction activity, before
the application of mitigation. Table 7-22 to Table 7-24 present the matrices used to assign

the level of risk for each construction activity.

Table 7-22: Risk of dust impacts from demolition

Sensitivity of area

‘ Dust emission magnitude

’ Large Medium
High High risk Medium risk Medium risk
Medium High risk Medium risk Low risk
Low Medium risk Low risk Negligible

Table 7-23: Risk of dust impacts from earthworks/construction

Sensitivity of area

‘ Dust emission magnitude

’ Large Medium
High High risk Medium risk Low risk
Medium Medium risk Medium risk Low risk
Low Low risk Low risk Negligible

Table 7-24: Risk of dust impacts from track out

Sensitivity of area

‘ Dust emission magnitude

’ Large Medium
High High risk Medium risk Low risk
Medium Medium risk Low risk Negligible
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‘ Dust emission magnitude
Sensitivity of area
‘ Large Medium

Low risk Low risk Negligible

Construction phase: Impact of exhaust emissions from construction plant
and vehicle

The operation of vehicles, plant and equipment powered by internal combustion engines
results in the emission of exhaust gases containing pollutants including NOx, PM1o, PM2 5,
volatile organic compounds and carbon monoxide. The quantities emitted depend on
factors such as engine type, service history, pattern of usage and fuel composition.

Construction traffic will comprise haulage vehicles and vehicles used for workers’ trips to
and from the project. The greatest impact on air quality due to emissions from
construction phase vehicles will be in areas adjacent to the construction site access and
nearby road network.

The EPUK-IAQM 2017 guidance provides indicative criteria to determine when air quality
impacts may be significant. For HGVs, an increase of 100 trips per day as an annual
average daily traffic rate AADT on any one road is the indicative criterion.

Construction phase dust impact assessment

With reference to the IAQM criteria outlined in Appendix 8, the potential dust emission
magnitudes for earthworks, construction and track out activities are summarised in Table
7-25, based on information provided by the client.

Table 7-25: Summary of dust emission magnitudes (without mitigation)

Dust emission
magnitude

Activity IAQM criteria

e Total area where earthworks will take place is
estimated by the client to be >10,000 m?

¢ The number of heavy earthmoving vehicles is
estimated to be >10 during peak of earthworks

o Height of stockpiled materials is predicted to
be >8 m

Earthworks Large

e >100,000 m®

e All retaining structures shall be made up of
reinforced concrete

e Potential dusty construction materials on-site

Construction Large

e The maximum number of heavy-duty vehicle
(HDV) outward a movement in any one day is
Track out anticipated to be >50 Large

e Extent of unpaved road length within site is
estimated to be >100 m

The IAQM construction dust guidance indicates that the ‘area sensitivity’ can be
determined based on the following factors:

o the sensitivity of individual receptors in the area
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e the proximity and number of those receptors
¢ in the case of PM10, the local background concentration

e site specific factors, such as whether there are natural shelters, such as trees,
to reduce the risk of wind-blown dust.

Dust sensitive receptors were identified in the vicinity of the proposed development site
following the guidance published by IAQM. More than 100 ‘high’ sensitivity receptors are
within 20 m of the construction activity boundary. The sensitivity of the area to dust soiling,
human health and ecological impacts is summarised in Table 7-26.

European Commission, Digital Observatory for Protected Areas (DOPA) explorer
indicates that there are no SSSI, SAC, Special Protection Areas (SPA), Ramsar sites,
National Nature Reserves or Local Nature Reserves within 50 m of the site boundary or
potential track out routes. Impacts of ecological receptors are therefore not considered
applicable and have not been considered further.

As track out dust emission magnitude has been determined as Large, a 500 m track out
route has been considered.

Table 7-26: Summary of the sensitivity of the area to dust soiling and human health

‘ Sensitivity of the surrounding area
Potential

Impact

Demolition Earthworks Construction

Receptor

sensitivity N/A High High High

Number of
receptors

Dust Distance
soiling from the N/A <20m <20 m <20m
source

N/A >100 >100 >100

Overall
sensitivity of | N/A High High High
the area

Receptor

sensitivity N/A High High High

Annual mean
PM1o N/A <24 mg/m?3 <24 mg/m3
concentration

<24
mg/m?3

Human | Numberof |\, >100 >100 >100
receptors
health

Distance
from the N/A <20m <20m <20m
source

Overall
sensitivity of | N/A Medium Medium Medium
the area

Combining the dust emissions magnitude and the sensitivity of the surroundings, the
overall dust risks associated with the construction project were assessed and are
summarised in the below Table 7-27.

Yapi Merkezi Insaat ve Sanayi Anonym Sirketi 48
SRG Lot 3 & 4 ESIA report
2040173-01 (03)



)

J
iy

e

’ -;. D -
Table 7-27: Summary of the dust risk from all construction activities

Potential Dust Risk Impact

impact Demolition Earthworks Construction  Track out
Dust soiling N/A High risk High risk High risk
Human health | N/A Medium risk Medium risk Medium risk

7.9.6 Overall Impact assessment associated with the project methodology

With reference to the project methodology criteria outlined in Section 7 the overall
magnitude of impact and sensitivity of receptor were used to assess the likely significance
of any impacts, as shown in Table 7-28.

The impact magnitude for construction stage fugitive dust is likely to be localised and
within 500 m of the boundary, and short term, limited to the period of construction
activities near receptors, and therefore could be assigned a ‘low’ magnitde, however
impacts may be felt by receptors at a local, though these should be readily contollable by
mitigation (see Section 16.6 and Appendix 7), therefore a conservative magnitude
descriptor of ‘minor’ was assigned.

A good standard of ameniy and air quality should be expected at residential properties
and this is considered important locally. Recovery would be expected to be relatively swift
following completion of construction, therefore a ‘medium’ sensitivity was assigned for all
receptors, leading to an impact significance of ‘minor adverse’.

Table 7-28: Impact significance matrix

Distance from . Receptor Impact
Magnitude D L
sensitivity significance

project activities

Residential building . . .
(100+) 350 m Minor Medium Minor
Itulu primary School 224 m Minor Medium Minor
Kimungi Primary school 68 m Minor Medium Minor
Nyahua station primary 350 m Minor Medium Minor
school

Goweko medical centre 220 m Minor Medium Minor
Nkongwa primary school (165 m |Minor |Medium |Minor
Kazi-Kazi primary school|212 m |Minor |Medium |Minor
Kitaraka primary school (350 m |Minor |Medium |Minor
Itigi hospital 350 m Minor Medium Minor
Isanjandugu primary 86 m Minor Medium Minor
school

Kitopeni primary School 125 m Minor Medium Minor
Mabondeni primary 207 m Minor Medium Minor
school

Aghondi primary school [230 m Minor Medium Minor
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In addition to the factors discussed above, when considering unplanned events, the
likelihood of an event occurring also requires consideration. Failures in mitigation may
occur from time to time leading to brief episodes of uncontrolled fugitive dust, therefore
an ‘occasional’ likelihood was assumed, leading to a ‘minor’ impact estimate, as shown
in Table 7-29, below.

Table 7-29: Environmental risk estimation

‘Impact significance Likelihood Impact estimation

Residential building 100+ Occasional

Itulu primary school |Minor Occasional

Kimungi primary school Minor Occasional Minor
ls\lgr?:;a station primary Minor Occasional Minor
Goweko medical centre Minor Occasional Minor
Nkongwa primary school |Minor Occasional |Minor
Kazi-Kazi primary school |Minor Occasional |Minor
Kitaraka primary school |Minor Occasional |Minor
Itigi hospital |Minor Occasional |Minor
Isanjandugu primary school |Minor Occasional |Minor
Kitopeni primary school |Minor Occasional |Minor
Mabondeni primary school |Minor Occasional |Minor
Aghondi primary school |Minor Occasional |Minor

7.9.7 Construction phase plant & vehicles exhaust emissions assessment
The number of plant items operating at any one worksite is likely to be small, fewer than
10 in all probability, and their presence temporary, and their exhaust emissions are
unlikely to result in a significant impact on air quality. Dispersion modelling is considered
unnecessary and should not be required.
The number of project light duty vehicles travelling any one road per day is likely to be
<500 and the number of HGVs travelling on any one road per day is likely to be <100,
therefore exhaust emissions are unlikely to result in a significant impact on air quality
during the construction stage.
7.9.7.1 Operation Phase Impacts Assessment
The railway line will be electrified; therefore the operation of locomotives will not result in
direct emissions to air, however principal impacts during the operational phase are likely
to be:
e exhaust emissions from increased road traffic associated with stations
e exhaust emissions from diesel locomotives in marshalling yards
o fugitive emissions from loading of quarried materials at quarries.
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Operation phase road traffic exhaust emissions impact assessment

A qualitative assessment of operational phase impacts was based on a review of the
proposed activities and environs in accordance with the principals of the IAQM’s best
practice Land-Use Planning & Development Control: Planning for Air Quality. The
guidance suggests indicative screening criteria of 500 AADT for light duty vehicles and
100 AADT for Heavy duty vehicle (HDV) on local roads for indicating when further
assessment is likely to be required.

The guidance notes that ‘The criteria provided are precautionary and should be treated
as indicative. They are intended to function as a sensitive ‘trigger’ for initiating an
assessment in cases where there is a possibility of significant effects arising on local air
quality. This possibility will, self-evidently, not be realised in many cases. The criteria
should not be applied rigidly; in some instances, it may be appropriate to amend them
based on professional judgement, bearing in mind that the objective is to identify
situations where there is a possibility of a significant effect on local air quality’.

No quantitative predictions of increased road traffic due to passengers and freight travel
to stations ae available. However it is envisioned that most passengers would be likely to
walk to stations, and in view of the small number of trains planned per day, it is considered
unlikely that the screening criteria would be exceeded on any one road.

Operation phase marshalling yard locomotive exhaust emissions impact

The operation of diesel locomotives at the marshalling yards may have the potential to
result in increased concentrations of locomotive exhaust emissions, which may have the
potential to affect air quality at existing sensitive receptors close to the marshalling yards.

The potential impacts of emissions from these diesel locomotives at marshalling yards
were assessed in the first instance qualitatively by reference to guidance on the
assessment of impacts of railway infrastructure on air quality and the number and
proximity of receptors, with further, quantitative assessment using dispersion modelling,
where indicated.

The operation of diesel locomotives at the marshalling yards may have the potential to
result in increased concentrations of locomotive exhaust emissions, which may have the
potential to affect air quality at existing sensitive receptors close to the marshalling yards.

The potential impacts of emissions from these diesel locomotives at marshalling yards
were assessed in the first instance qualitatively by reference to guidance on the
assessment of impacts of railway infrastructure on air quality and the number and
proximity of receptors, with further, quantitative assessment using dispersion modelling,
where indicated.
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Figure 7-11: Marshalling yard with receptors & buffer distances

A number of receptors are present between 100 m and 350 m from the boundary, but
none is closer than 100 m.

UK DEFRA guidance on the assessment of local air quality suggests screening criteria
for detailed assessment of the impact of stationary diesel or steam locomotives on air
quality. The relevant criteria read as follows for stationary diesel or steam locomotives:

¢ identify locations where diesel or steam locomotives are regularly (at least
three times a day) stationary for periods of 15-minutes or more

e determine relevant exposure within 15 m of the locomotives
e moving diesel locomotives
o determine relevant exposure within 30 m of the relevant railway tracks.

No steam locomotives are proposed. No information is currently available on where in
the marshalling yard diesel locomotives may be regularly stationary. However, given no
receptors are present within 15 m or 30 m of the track, a significant impact is unlikely and
further assessment should not be required.

Operation phase fugitive emissions of loading of quarried materials

Operational phase fugitive dust impacts due to the loading of freight wagons with
potentially dusty materials from quarries were assessed based on a qualitative risk
assessment approach.

Most of the fugitive dust from construction and minerals extraction processes is in the
coarse fraction and is unlikely to remain in suspension for extended periods of time.
Therefore, it is likely to be deposited relatively close to source and consequently it was
assumed that impacts were limited to receptors within 350 m of loading operations.
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Quarry sites, numbers of receptors and assessed magnitude of fugitive emissions,
receiving environment overall sensitivity and impact significance are presented in the
table below.

Table 7-30: Quarry sites, receptors, magnitude of fugitive emissions, sensitivity and
impact significance

Quarry site  Receptors Magnitude Receptor Impact significance
sensitivity
Lot 3: R/567 | O Minor Medium Minor
Lot 3: R/645 | 1to 10 Minor Medium Minor
Lot3: R/681 | O Minor Medium Minor
Lot 3: R/762 | 10-100 Minor Medium Minor
Lot 3: R/809 | 1to 10 Minor Medium Minor
Lot 4: 850 10-100 Minor Medium Minor
Lot 4: 891 10-100 Minor Medium Minor
Ié?t54: 908 or | 10-100 Minor Medium Minor

7.10 Greenhouse gas emissions and climate change

7.10.1 Greenhouse gas emissions

The assessment of the GHG emissions arising from the proposed development will be
carried out in accordance with:

o the Greenhouse Gas Protocol Corporate Accounting and Reporting Standard
(2004)

e The Institute of Environmental Management and Assessment (IEMA)
Environmental Impact Assessment Guide to Assessing Greenhouse Gas
Emissions and Evaluating their Significance (2022)

o PAS 2080:2016 Carbon Management in Infrastructure, Royal Institute of
Chartered Surveys (RICS) Whole life carbon assessment for the built
environment (2017).

The assessment will establish present and future baseline GHG emissions. It will quantify
applicable Kyoto Protocol GHGs as measured in tonnes of carbon dioxide equivalence
(tCO2e), where equivalence means having the same warming effect as CO> over 100
years. The six Kyoto Protocol gas groups are carbon dioxide (CO3z), methane (CHa),
nitrous oxide (N20), hydrofluorocarbons (HFCs), sulphur hexafluoride (SFe) and
perfluorocarbons (PFCs). The global warming potential (GWP) of each is presented in
Table 7-31.
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Table 7-31: Kyoto Protocol GHGs and their global warming potential (GWP)

Greenhouse gas/group Chemical formula GWP (CO2e)

Carbon dioxide CO2 1

Methane CH4 25

Nitrous oxide N20 2098

Hydrofluorocarbons HFCs Depends on specific gas
Sulphur hexafluoride SFe 22,800

Perfluorocarbons PFCs Depends on specific gas

Data associated with the activities contributing to the construction and operation of the
project were provided by the Client. Where it was not possible to provide this data, since
this assessment represents a forecast of emissions and some information may not yet be
known, secondary data (such as estimates, extrapolations, benchmarks, and proxy data
such as distance travelled) have been used. Emissions have then been quantified by
applying the most relevant and up-to date emission factors.

An emission factor is a representative value that relates the quantity of a pollutant
released into the atmosphere with an activity associated with the release of that pollutant.
Emission factors are typically available from government publications, independent
agencies, and scientific research journals; however, the quality and accuracy of such
factors can vary significantly. Factors can differ depending on the research body and/or
underlying methodologies applied. It is, therefore, good practice to apply emission factors
only from reputable sources.

RSK’s approach to the measurement of GHG emissions is to follow the GHG Protocol’s
core principles where possible:

e relevance: selecting an appropriate inventory boundary that reflects the
GHG activities and serves the decision-making needs of users

e completeness: accounting for all emission sources within the chosen
inventory boundary, with any specific exclusions disclosed and justified

e consistency: aiming to collect meaningful and consistent data over time
whilst transparently documenting any significant changes to data quality
and/or format

e transparency: addressing all relevant issues in a coherent and clear manner

e accuracy: minimising uncertainty and avoiding systematic over- or under-
quantification of emissions, and utilising precautionary estimates or
assumptions, where required, which are guided by industry standards.

7.10.1.1 Scope

The concept of emission ‘scopes’ is defined by the GHG Protocol Corporate Standard
(2004). Scope 1 emissions are those that occur directly from sources owned or controlled
by a defined entity and may include corporate car fleets, on-site power generation, fuel
combustion for heating and power, and any process emissions such as refrigerant gas
losses. Scope 2 emissions are those that occur due to the import of energy (electricity or
heat) to that entity. These emissions occur where that energy is generated, e.g. a power
station, and are therefore termed indirect emissions.

Scope 3 includes all other indirect emissions sources not accounted for within scope 1
and 2. The precise sources applicable will depend on a reporting entity’s activities. These
can occur upstream of an activity, e.g. in the production and supply of materials to that
activity, or downstream, e.g. in the use of the product of an activity. Many scope 3
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emissions occur in nations other than where the activity or entity whose emissions are
under consideration is located. However, depending on the nature and remit of a project,
scope 3 activities can contribute a significant proportion of overall emissions.

IFC PS 3 requires projects to reduce project related GHG emissions. It requires projects
that are expected to produce more than 25,000 tCOze annually to quantify scope 1 and
2 emissions annually, aligned with internationally recognised methodologies and good
practise.

Alongside IFC requirements, the fourth iteration of the Equator Principles (EP4) requires
quantification of projected scope 1, 2 and, as appropriate, 3 GHG emissions aligned with
the methodologies of the Greenhouse Gas Protocol to determine whether a transition
climate change risk assessment is required. If scope 1 and 2 emissions are greater than
100,000 tCO2e annually then a transition climate change risk assessment should be
undertaken.

As such, this GHG assessment focuses on scope 1 and 2 emissions from the project,
with reference to embodied GHG emissions from construction materials (scope 3), as a
material and relevant source of emissions.

7.10.1.2 Significance

Using the reporting thresholds from several organisations, such as the EP4, and IFC
Performance Standards, an assessment of emissions magnitude can be made as
illustrated in Table 7-32. These are also shown as a percentage of the projected annual
emissions Tanzania must be limited to by 2030 in order to ensure a 30% reduction of
emissions compared to a 2030 business-as-usual (BAU) scenario (see section 19.1.1.2).

Table 7-32: Magnitude level for project GHG emissions

Magnitude level Annual project GHG % of projected annual

emissions (tCOze) emissions needed by 2030
(30% reduction scenario)

Very large > 1,000,000 >0.7%

Large 100,000 — 1,000,000 0.1-0.7%

Moderate 25,000 — 100,000 0.02-0.1%

Small 5,000 — 25,000 0.003 — 0.02%

Negligible < 5,000 < 0.003%

Impact assessments normally assess to what degree the proposed development will
affect the baseline environment of the study area. In the case of GHG emissions, any
emissions will have a long-term, irreversible negative effect on the global climate, which
is considered to be highly receptive to any emissions of GHGs. A specific source of GHG
emissions cannot be linked to impacts at a specific location but will have impacts globally.

This GHG assessment will therefore evaluate the significance of emissions from the
project with relation to Tanzania’s national carbon budget. This is aligned with the
methodology from IEMA’s Guide to Assessing Greenhouse Gas Emissions and
Evaluating their Significance (2022), which provides a framework of determining
significance against the goals of the Paris Agreement (i.e. a science-based 1.5°C
trajectory).
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Table 7-33: IEMA’s guidance to assessing GHG significance (2022) framework for
assessment of significant effects

Emissions
magnitude

Significance Level Criteria

Project adopts a business-as-usual approach, not
compatible with the national Net Zero trajectory, or
Major aligned with the goals of the Paris Agreement (i.e. Very
adverse a science-based 1.5°C trajectory). GHG impacts |large/Large
are not mitigated or reduced in line with local or
Significant national policy for projects of this type.

Project’'s GHG impacts are partially mitigated, and [Moderate
may partially meet up-to-date policy; however,
emissions are still not compatible with the national
Net Zero trajectory or aligned with the goals of the
Paris Agreement.

Moderate
adverse

Project may have residual emissions, but the Small
Minor project is compatible with the goals of the Paris
adverse IAgreement, complying with up-to-date policy and
good practice.

Not significant
Project has minimal residual emissions and goes |Negligible

substantially beyond the goals of the Paris
IAgreement, complying with up-to-date policy and
best practice.

Negligible

Project causes GHG emissions to be avoided or  [N/A
removed from the atmosphere, substantially
exceeding the goals of the Paris Agreement with a
positive climate impact.

Significant Beneficial

Given the international urgency of climate change, the sensitivity of the receptor (i.e.
global climate) to fluctuations in GHG emissions is considered ‘Very High’. Thus, the level
of the significance of effects is determined by the magnitude, and timing, of GHG
emissions and the likelihood of avoiding severe climate change.

7.10.1.3 Mitigation

IFC PS 3 requires developers to “...consider alternatives and implement technically and
financially feasible and cost-effective options to reduce project-related GHG emissions
during the design and operation of the project”. This GHG assessment will determine
appropriate mitigation and monitoring measures in accordance with the hierarchy for
managing project related emissions (avoid, reduce, substitute, and compensate).

7.10.1.4 Assumptions and limitations

The accuracy of a GHG assessment is directly related to the quality of the activity data
provided. Data provided by the client represents a forecast of activities and design, which
may be subject to change upon future implementation. Estimates, extrapolations and
industry averages have been applied according to best practice, but assessments based
largely on secondary data should only be viewed as an estimate of GHG emissions
impact; actual emissions may vary significantly.

7.10.2 Climate change risk assessment (CCRA)
According to Principle 1 of the fourth iteration of EP4, a CCRA is required:
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o for all Category A and, as appropriate, Category B Projects, and will include
consideration of relevant physical risks as defined by the Task Force on
Climate-Related Financial Disclosures (TCFD)

o for all projects, in all locations, when combined Scope 1 and Scope 2
emissions are expected to be more than 100,000 tCO2e annually.
Consideration must be given to relevant climate transition risks (as defined
by the TCFD) and an alternatives analysis completed which evaluates lower
GHG intensive alternatives.

RSK therefore initially conducts a physical risk assessment and, if the GHG emissions
show the project is expected to emit more than 100,000 tCO2e, a year a transitional risk
assessment is carried out under a separate work scope.

The methodology presented here is based on the latest recommendations and guidance
from the Equator Principles Guidance Note on Climate Change Risk Assessment
(October 2021). RSK undertook a desk-based review of information provided by the
project, as well as information found in the public domain. The CCRA is typically split into
three parts which are presented in the following subsections:

e physical risk assessment
e transition risk assessment (where required)
o CCRA synthesis report.

Physical risk assessment

The TCFD recommendations state that ‘physical risks resulting from climate change can
be event driven (acute) or longer-term shifts (chronic) in climate patterns’. Both acute
hazards (such as heavy precipitation events) and chronic hazards (such as sustained
temperature increase) have the potential to impact on operations and should be identified
and disclosed. In line with this, RSK will take a four-step approach in identifying and
assessing potential risks including hazard screening, risk to project infrastructure and
supply chain, risk to local communities and adaptive measures.

Hazard screening

Using published scientific data (historic and current, as well as simulated future
projections), a list of potential climate related hazards specific to the project operations is
created. RSK uses regional data from the Climate Change Knowledge Portal (CCKP),
Tanzania’'s National Communication to the UNFCCC, and the latest AR6 report from the
IPCC. Impacts to be considered in the hazard screening may include increased
temperature (including extremes), changes to precipitation (including extremes),
droughts/ reduction in water availability and increased flooding.

7.10.3.2 Risk to project infrastructure and supply chain

Based on the findings of the hazard screening, a risk assessment is carried out. Both
direct and indirect risks are included. Direct risks include, e.g. the impact of ‘hot days’ on
the efficiency of overhead lines. In addition to the direct physical risks to the infrastructure,
climate change impact on supply chains and logistics is covered.

7.10.3.3 Risk to local communities

Data on vulnerability to climate change will be collected from communities in the project
area in parallel with the biodiversity, resettlement, and stakeholder consultation field
surveys. This data will be analysed alongside data from the hazard screening to
understand if, and how the project could potentially exacerbate impacts of climate change
on the local community.
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Project documents will be reviewed to identify current strategies to mitigate physical
climate risk. In addition, further high-level adaptation strategies will be identified and
recommended where appropriate.

Approach to stakeholder engagement

A Stakeholder Engagement Plan (SEP) was prepared for the project by TRC and YM in
February 2022 in accordance with the Tanzanian environmental legislation and submitted
to the National Environmental Management Council (NEMC). This SEP was aimed to
identify stakeholders for the ESIA and the preparation of the RAP, outline the GRM and
the mechanism for ongoing consultations and dissemination of information to the
stakeholders.

A gap analysis was undertaken in December 2022 which identified gaps between the
existing SEP and the lenders requirements. As such, the SEP is currently being updated
in order to align with the lenders’ requirements.

Objectives of the SEP
The objectives of the updated SEP include to:

o outline the key stakeholders that have been consulted during the scoping,
ESIA and post ESIA/pre-construction stage and identify any additional
stakeholders that may be affected by, or may influence the outcome of, the
project

e review existing stakeholder engagement documents, identify gaps in relation
to lenders requirements and propose corrective actions to address such gaps

¢ outline consultation methods and the process of informing stakeholders about
the project

e outline current and potential emerging issues and to present views and
concerns of the relevant stakeholders about the project

e provide a basis for stakeholder participation in environmental and social
impact identification, prevention and mitigation including impacts and risks
relating to gender-based violence & harassment (GBVH) including sexual
exploitation and abuse (SEA)

e present the project specific grievance redress mechanism (GRM) currently
being implemented and upgrade this mechanism to align with lenders
requirements

o define the roles and responsibilities of the implementation team that will
enable effectiveness of the SEP

o outline the ESIA disclosure process in order to address concerns raised by
different stakeholders during the Scoping, ESIA and pre-construction phases
in line with the lenders ESIA.

7.11.2 Scope of the SEP

The scope of the SEP is to detail the engagement activities and disclosure of E&S
documents undertaken during the project pre-construction phase and the methods to
efficiently manage and facilitate future engagement with stakeholders during the ESIA
disclosure period and construction phases of the project.

The SEP will be prepared to align with applicable IFC PS and the EP4 requirements,
specifically EP5 and EP6 that establish requirements for stakeholders engagement and
grievance mechanism respectively.
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Regulatory requirements

7.11.3.1 National requirements

According to the Tanzanian Environmental Management Act (EMA, No. 20 of 2004) and
the environmental impact assessment (EIA) and Audit Regulations (No. 349 of 2005) and
the EIA and Audit (Amendment) Regulations (No. 474 of 2018), the project falls under
type “A” requiring a full EIA. The First Schedule of the EMA states that transport and
infrastructure projects (9. Transport and Infrastructure, (iii) Construction of new, or
expansion to existing railway lines) require a mandatory EIA.

The EIA and Audit Regulations (2005) and the EIA and Audit (Amendment) Regulations,
2018 are the major legislation in Tanzania that defines the process of stakeholder
engagement when undertaking a project. Part 1 of the Regulation, Article 17 (Public
Participation) requires the developer to seek views of any person who is or is likely to be
affected by the Project.

In addition, the Environmental Management Act requires that the review of the
Environmental Impact Statement is undertaken through public hearings.

7.11.3.2 Lenders requirements

The key lenders requirements pertaining to appropriate stakeholder engagement are:

o EP4 (specifically EP5 and 6)

e Equator Principles Guidance on Implementation of the Equator Principles
during the Covid-19 pandemic

o |FC PS (especially PS 1).

All IFC PS include requirements for an amount of stakeholder consultation/engagement
(either as part of the ESIA or as part of the future ESMS).

7.11.4 Previous stakeholder engagement
Five Capitals was provided with stakeholder consultations records showing the efforts
undertaken by TRC and YM to date. Records provided to 5 Capitals include:
o rapid ESIA stage undertaken between 05 to 12 November 2021
0 mostly targeted district and regional governments
o stakeholder consultations during the scoping phase from 27 May to 20 July
2022
0 undertaken along Lot 3 from Makutopora to Tabora
0 undertaken along Lot 4 from Tabora to Isaka
e ESIA phase stakeholder consultations undertaken from 09 August to 15
September 2022 which included consultations with government ministries,
agencies, regional and district authorities, CSOs, and villages along the SGR
from Makutopora to Isaka.
Outcome of indigenous peoples consultations as documented in the Indigenous Peoples
Assessment Report (December 2022)
Outcome of other stakeholder engagement activities including:
e community project awareness training
e door to door awareness campaigns
e school trainings
e crossings consultations
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7.11.5

7.11.6

e cultural heritage consultations (targeting specific IPs).

The SEP includes key summaries of concerns raised by the different stakeholders
including how they were addressed and those that remain open.

Note: In some cases, 5 Capitals have had to rely on reviewing the summary of
stakeholder consultations that have been undertaken and summarised within the ESIA
report (December 2022) and the Assessment of Indigenous People’s Report (December
2022) because Minutes of Meetings or notes of meetings were not available.

On-going stakeholder consultations

The SEP will include a summary of on-going stakeholder consultations currently being
undertaken by TRC and YM.

Future stakeholder engagement programme
This will include details of the following:

¢ engagement methods which will be used to inform stakeholders about the
stakeholder engagement process during construction phase of the project

o disclosure requirements of the E&S documents
o stakeholder engagement timetable for the construction phase

e project requirements to avoid reprisal on stakeholders who provide their
feedback, opinions and/or raise concerns

e ESIA disclosure requirements and closing out stakeholder consultation gaps.

To prevent stakeholder fatigue and enable sufficient information is available to the
stakeholders concurrent wtih addressing the concerns raised during the past stakeholder
engagement process, further stakeholder engagement for the ESIA must be undertaken
once the lenders ESIA is completed (during the ESIA disclosure period). This will provide
the stakeholders with sufficient information and demonstrate the concerns they raised i.e.
on water, land impacts etc can be addressed in line with the updated mitigation measures
in the ESIA, RAP, IPP etc.

The ESIA disclosure meetings will include:

e preparation of a stakeholder engagement and notification schedule

e preparation of project materials to be used during the consultations i.e. power
points, kmz files, project summary brochures etc.

e training of the TRC and YM CLOs by an international E&S Consultant before
the meetings are held with different stakeholders

e recording of outcome of meetings (i.e. MoM, photos etc.)

¢ TRC and YM will utilise the local government and community offices as
Project Information Centres to disclose printed copies of the ESIA Non-
Technical Summary, SEP and RAP

¢ relevant government agencies and CSOs will be provided with links to the
reports disclosed online.

At the end of the ESIA disclosure period, a public consultation and disclosure report will
be developed explaining the disclosure activities that have been undertaken, how
stakeholder concerns (past and current) were addressed and whether any material
updates require to be undertaken in the ESIA.

Yapi Merkezi Insaat ve Sanayi Anonym Sirketi 60
SRG Lot 3 & 4 ESIA report
2040173-01 (03)



7.11.7 Grievance mechanism

The existing GRM mechanism will be updated in order to demonstrate alignment with the
lenders’ requirements. It will also include key principles that the project must comply with,
the scope, how to publicise it, steps in managing the GRM, GRM procedure for vulnerable
groups, how to access it, etc.

7.11.8 Implementation plan

This section will include details on resources available for stakeholder engagement and
roles and responsibilities.
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STAKEHOLDER ENGAGEMENT TO DATE

8.1

8.2

8.3

8.4

Background

An SEP was prepared for the project by YM in February 2022 in accordance with
Tanzanian environmental legislation and this SEP was submitted to NEMC. The SEP
aimed to identify stakeholders for the ESIA and the preparation of the RAP. It also outlined
a mechanism for grievances procedures, a mechanism for on-going disclosure and
dissemination of information, consultation, and participation of all stakeholders
throughout the lifecycle of the project.

A review and gap analysis on the ESIA was undertaken by RSK on behalf of YM in
December 2022. This identified gaps in the ESIA that needed to be addressed in order
to meet lenders requirements for approval of project finance.

YM engaged 5 capitals to update the SEP in order close the gaps identified in the ESIA
to meet international lenders requirements. The updated SEP is provided in Appendix 3.

Approach to the SEP

The SEP was prepared based on the review of the (i) UDSM ESIA, (ii) National SEP for
Lot 3 - 4, (iii) YM stakeholder engagement and grievance procedures for Lot 3 - 4, (iv)
Minutes of meetings and attendance sheets from various Community Engagement
Campaigns (such as school trainings, door-to-door awareness, crossing consultations,
etc.), and (vi) Information related to the different stakeholder consultations that have been
undertaken to date along the SGR Lot 3 & Lot 4 alignment.

Local context

The regions, districts and wards through which the SGR Lot 3 & 4 Makutopora to Isaka
line runs are presented in the SEP. There are 67 villages along the project alignment.
Forty-eight of the villages will be directly impacted by the project as they have been
identified to be within the project’'s 1 km Aol, while others will be indirectly impacted by
the project. Twelve (12) villages out of 67 villages and two additional villages included in
archaeology and indigenous people consultations have indigenous people.

Approach to the stakeholder identification

According to the existing YM stakeholder engagement and grievance procedure, the
stakeholder identification process grouped stakeholders into two (2) main categories —
primary stakeholder and secondary stakeholders. Primary stakeholders consist of those
who may be directly and in-directly affected by the project. Secondary stakeholders
include (i) national regulatory & implementing bodies, (ii) ministries, (iii) government
agencies, (iv) regional and local government authorities, (v) civil society organizations,
(vi) workers and workers unions, (vii) project lenders and (viii) media.

A stakeholder engagement matrix was prepared based on these categories, which also
include vulnerable groups
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Table 8-1: Stakeholder engagement matrix for Lot 3 & 4

Stakeholder

group

Primary
stakeholders
— directly
affected
stakeholders

r

Stakeholder bodies

Residents of all villages, wards and
mtaa where the railway line, project
facilities and associated
infrastructure will be constructed
and within 1 km of the project
footprint

i

i3y
Al

Relevance to project/nature of
interest, level of
influence/control

Located within 1 km from the
railway alignment and may
potentially be directly impacted
by construction activities (noise,
dust, emissions, vibrations,
concerns about community
health and safety, traffic impacts,
livelihood, etc.)

Indigenous people within the Aol
and those whose resources are
affected by the project even if they
are outside the Aol.

Vulnerable groups (including single
headed households, women,
women headed households,
children, elderly, orphan/child
headed households, people with
disabilities or chronic illnesses,
etc.)

Indigenous people and
vulnerable groups within Aol will
be directly affected by the project
by virtue of their physical
disability, social or economic
standing, limited education, lack
of employment or access to land

Landowners/ land rights holders
and users along the alignment
(including informal and seasonal
land users)

Interest in land acquisition for
project use, land use restrictions,
resettlement, compensation
procedure and additional support
as applicable

Schools along the railway
alignment (Teachers and students)

Located within 1 km from railway
alignment with potential risks
associated with movement of
vehicles and machinery

Local businesses

Interest in project impact on their
livelihoods, compensation
procedure and additional support
and assistance in restoration of
living standards

Primary
stakeholders
— indirectly
affected
stakeholder

Residents of villages and
communities outside the Aol

May indirectly be impacted from
the construction activities.

Ward and Village Executive
Officers, Village Chairpersons,
Village Council Members

Interest in the project beneficial
and adverse impact to respective
villages

District administrators such as
District Medical Officers, Officer
Commanding District, Council
HIV/AIDS Coordinators (CHAC)

District Executive Directors

District Commissioner

District level experts on land,
natural resources, environmental
management, community

Interest in the project beneficial
and adverse E&S impact to
respective districts

Effective implementation of
policies, strategies, guidelines
and standards related to
environmental health, sanitation,
traffic management, and traffic
awareness at the district level
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Stakeholder

group

Stakeholder bodies

&

Relevance to project/nature of
interest, level of
influence/control

development, agriculture, town
planning, cultural affairs, etc.
Secondary NEMC Responsible for approval national
stakeholders EIA.
— National ] i
Regulatory & Responsible for routine
implementing | TRC maintepance of the project during
bodies operation
Ministry of Works and Transport
Ministry of Finance and Planning
Ministry of Livestock and Fisheries
Ministry of Agriculture
Ministry of Water
President's Office Regional
Administration and Local
Government
Vice Presidents Office Union and
Environment Ministries are responsible for
. . establishing policy, granting
Secondary Ministry of Minerals permits or other approvals for the
stakeholders | Ministry of Energy Project, monitoring and enforcing
— ministries . compliance with Tanzanian Law
Mlms_try of Natural Resources and throughout the lifetime of the
Tourism project.
Ministry of Health
Ministry of Industries Trade and
Investments
Ministry of Labour, Youth,
Employment and Persons with
Disability
Ministry of Information, Culture,
Arts and Sports
Tanzania National Roads Agency
(TANROADS)
Engineers Registration Board Interest in the project’s impacts
(ERB) to land and other assets owned
Contractors' Registration Board by the agencies (e.g. TANESCO
is the owner of the transmission
(CRB) . o
line and electricity network that
Ste?(orrl‘d?(;y Tanzania Ports Authority (TPA) the Project will connect to).
stakeholders ,
_ government | Tanzania Bureau of Standards Responsible for the
agencies (TBS) implementation of legislation, and
- - development plans and policies
Tanzania Electric Supply Company | gt the regional level. This
(TANESCO) includes issuing authorization for
Tanzania Rural and Urban Road land concession and physical
Agency (TARURA) resettlement.
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Stakeholder

group

Stakeholder bodies

Rural Water Supply and Sanitation
Authority (RUWASA)

Rural Energy Agency (REA)

Energy and Water Utilities
Regulatory Authority (EWURA)

Land Transport Regulatory
Authority (LATRA)

Tanzania Mining Commission

Tanzania Meteorological Agency
(TMA)

Tanzania Communications
Regulatory Authority (TCRA)

Tanzania Forest Services (TFS)

Tanzania Wildlife Research
Institute (TAWIRI)

Tanzania Wildlife Authority (TAWA)

Tanzania Peoples' Defence Forces
(TPDF)

National Irrigation Commission

National Irrigation Zone

Singida Region Commissioner /
Regional administrative secretary

&

Relevance to project/nature of
interest, level of
influence/control

Interested in project involuntary
displacement impact and keeping
up to date with project activities
and progress in policymaking,
regulatory and other activities.

Secondary
stakeholders
—regional and
local
government
authorities

Tabora Region Commissioner /
Regional administrative secretary

Shinyanga Region Commissioner /
Regional administrative secretary

Local Government Authority (LGA)
- Manyoni District

LGA - ltigi Council

LGA - Tabora Municipal Council

LGA - Uyui District Council (DC)

LGA - Sikonge DC

LGA - Nzega DC

Tanzania Police Force at the
district level

(Manyoni, Itigi, Tabora Municipal,
Uyui, Sikonge, Nzega)

High court of Tanzania - Singida,
Tabora and Shinyanga

Commission for Mediation and
Arbitration (CMA)

Responsible for the
implementation of legislation, and
development plans and policies
at the regional level. This
includes issuing authorization for
land concession and physical
resettlement.

Interested in project involuntary
displacement impact and keeping
up to date with project activities
and progress in policymaking,
regulatory and other activities.
Interested in project potential
adverse and beneficial impacts
such as (community health and
safety, procurement and supply
chain, etc.)

May be able to influence the
Project directly or through public
opinion. CSOs may also have
useful data or insights into the
local and national issues raised
by the project.
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Stakeholder
group

Stakeholder bodies

Jamil Salama Development
Volunteers

1
i

iy
I

‘@

Relevance to project/nature of
interest, level of
influence/control

Tabora Paralegal Centre

Link Against Poverty

Mamas Development Foundation

Trade Union' Congress of Tanzania

Association of People living with
HIV/AIDS

Tanzania Institute of Rail

Interested in project potential
adverse and beneficial impacts
such as (community health and
safety, procurement and supply
chain, etc.)

May be able to influence the

Secondary Technology (TIRTEC) project directly or through public
stakeholders : : opinion. CSOs may also have
— civil society/ | Aga Khan Foundation (Tanzania) | useful data or insights into the
non- IUCN local and national issues raised
governmental by the project
organization | CARE Interested in the project and
(CSOs/NGOS) | Tanzania Forest Conservation need to be aware of the ability to

Group negotiate for more favourable

: : : working conditions and other

WWEF (Regional Office for Africa/ | benefits through collective

WWF Tanzania) bargaining.

Birdlife International (Tanzania) Grievances from construction

- — - personnel.

African Wildlife Foundation (AWF)

Project and suppliers’ workers and

employees
Project Key stakeholders in
workers demonstrating that the rights of
e nelli] . Suppliers & their sub-contractors the supply chain workers_ are
supply chain respected and enforced including

workers and
workers union

ensuring that they have access
to the grievance mechanism.

Regional and local mass media

Media coverage of planned
Project enabling wide and regular

SUppliers (local Radio, TV and blogs) dissemination of project
information and facilitating
stakeholder engagement

Project Standard Chartered, Kf\W-DEG, [:]e0|3|$ln maklng §takf§ holder?

lenders etc. that will be providing finance for

the Project.

The matrix lists the identified stakeholders and their relevance to the project/nature of
interest in the project. The matrix also enables the identification and characterization of
vulnerable groups. The following groups are considered vulnerable in the context of the

project:
e indigenous peoples of Maasai, Barbaig, Taturu, Tindiga and Sandawe
present in Manyoni, Itigi and Uyui district (indigenous people are only found
along Lot 3 and none have been identified along Lot 4)
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8.5

8.6

8.6.1

8.6.2

8.6.3

e pastoralist indigenous people and non-indigenous people livestock keeper
present in some wards

o elderly people, women, single headed households, orphans/orphan headed
households, children, people living with disabilities and chronic ilinesses

e people who rely on natural resources such as forests and woodland for their
livelihoods

e poor households and those that receive social support or any kind of
assistance from the government.

Stakeholder engagement method

Multiple mechanisms have been used for the stakeholder engagement and project
information dissemination, such as (i) informal face-to-face meeting, (ii) formal face-to-
face meetings, (iii) correspondences (phone calls & letters), (iv) public meetings, (v) focus
group discussions, (vi) key informant interviews, (vii) distribution of visual aids, and (viii)
storytelling. Stakeholder communication method for Lots 3 and 4 is provided in more
detail in the SEP.

Summary of previous stakeholder engagement

Rapid ESIA stage

Consultation during the RAPID ESIA was undertaken (05 to 12 November 2021) with
selected stakeholders to inform them about the project (specifically the Lot 3 line) and
obtain concerns, suggestions and address any environmental and social questions in
relation to the project. The consultation was also aimed at gathering information to
understand potential landuses along the alignment and obtain clarity of the complexity of
the project, so as to prepare the project’s environmental and social Scope of Work (SoW)
to guide the assessments and studies needed, and to provide recommendations that
embrace rational use of resources in the planning process.

The consultation was undertaken at Ihumwa, and the methods used for the stakeholder
engagement at this stage included letters and telephone calls and face-to-face meetings.
The stakeholders consulted at this stage were from Singida regional office, Itigi DC,
Manyoni DC, Tabora Regional Office, Tabora Municipal Council and Uyui District.
Participants indicated that there are wildlife corridors, forest reserves, historical sites and
items of cultural importance along the alignment. Early adjustments in routing were done
where possible to avoid or minimise impact on natural resources.

Scoping phase

Consultation during the scoping phase was undertaken along Lot 3 from Makutopora to
Tabora and Lot 4 from Tabora to Isaka alignment from 27 May to 20 July 2022.
Consultation at this stage involved both directly and indirect primary stakeholders and the
stakeholder bodies consulted are Manyoni, ltigi, Uyui, Sikonge Districts and Tabora
Municipality for Lot 3, and Nzega District, Uyui District Wards, Tabora Municipality, and
The District Executive Director and heads of department (of Manyoni DC, Uyui DC, ltigi
DC, Tabora Municipal Council, Nzega DC, Sikonge DC) for Lot 4.

National ESIA phase

Stakeholder consultation during the ESIA phase was undertaken from 09 August to 15
September 2022. The ESIA Ppase consultation focused on identifying and consulting
with vulnerable stakeholders, discussing issues relating to compensation, land valuation
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procedure, assistance to affected communities, right of way (RoW), health and safety,
project activities, employment opportunities, GRM procedure, etc.

Consultation at this stage mostly involved secondary stakeholders (ministries,
government agencies, local government authorities, and CSOs). The full stakeholder
bodies consulted are outlined in the SEP. A summary of the outcome of the consultation
conducted during the scoping and ESIA is provided in SEP.

IPs of Maasai, Barbaig and Taturu pastoralists are present in the Manyoni and ltigi
Districts along Lot 3 alignment. No IP were identified along Lot 4 alignment. The IPs
reside mainly Makutopora, Mdunundu, Aghondi, Mabondeni, Kitopeni, Itigi Mjini, and
Malongwe villages and they were consulted between 09 August and 20 August 2022 as
with other community members of these villages. The consultation involved diverse IP
groups including village leader, traditional leaders, traditional religious leaders, youth,
women and the elderly.

The national ESIA consultations with IP did not obtain the Free Prior Informed Consent
(FPIC) from the IPs. However, it is understood that this will be secured and detailed in
the indigenous people plan (IPP).

8.6.4 Stakeholder consultations as part of lenders ESIA
Crossing consultations was held between December 2022 and January 2023 to
determine the number of people, wildlife and livestock crossings required by communities
and identify suitable locations where the project can establish the crossings within the
villages. This consultation involved a total of 671 community members (both male &
female) from 24 villages along Lot 3 alignment and included local government officials,
influential elders, youth, elderly and women.
8.6.5 Other stakeholder engagements undertaken for the project
In addition to the scoping and ESIA stage stakeholder consultation, other stakeholder
engagement activities were conducted to inform communities about the Project
particularly those that could not attend public meetings. A summary of community project
awareness trainings, door-to-door awareness and school trainings is provided in SEP.
8.6.5.1 Community Project Awareness Training
Project awareness campaigns were undertaken by TRC from 10 April to 13 May 2022. In
addition to this, YM conducted community awareness training between 08 July 2022 and
10 August 2022 to inform community members along Lot 3 route of the project activities
and potential impacts/risks that may arise, ongoing activities and the health & safety risks
associated with access to active construction areas. The meeting also included raising
the participants awareness on HIV/AIDS and the project's grievance mechanism. A total
of 3,160 people benefitted from the training in 27 villages. Key concerns and requests
raised include:
e procedure for the relocating the graves and graveyards within RowW
e provision of crossings for people at specific areas in respective villages
e delay in land compensation procedure
e provision of wildlife and livestock crossing
e prioritizing local workforce and community for project employment
opportunities
o employment opportunities from the project
e blockage of water drainage system due to project activities
¢ influx of people into community because of project’'s development
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8.6.5.2

8.6.5.3

8.6.5.4

8.7

8.71

8.7.2

e request for compensation and valuation procedure.

Door-to-door awareness

Door-to-door awareness was undertaken with community members along Lot 3 alignment
and residing in proximity to project facilities which included the crusher, production and
quarry area, dumpsites and borrow pits. The awareness was undertaken to provide local
community members with knowledge on excavation, blasting, safety, crossing and project
GRM. The door-to-door awareness was held between 18 August 24 November 2022 and
involved a total of 468 community members from 17 villages. During the door-to-door
awareness, majority of the participants had no questions and/or concerns regarding the
project activities. Only community members from ltulu village raised concern on the
proximity of the quarry and project access road to residences, dust emission from blasting
activities and vehicle movement and project undertaking road clearance prior to valuation
process.

School training

School training was undertaken at a total of 39 primary and secondary schools along Lot
3 alignment from 12 September to 14 November 2022. Students were provided with
general information on the project, safety measures in active construction areas, crossing
awareness, basic knowledge in excavation and risk associated with excavated areas and
the importance of biodiversity conservation and environmental preservation. Students
were also informed about the project's grievance mechanism and were informed to
submit grievances to their teachers who will submit on their behalf to the project's CLO.
During the training, no questions or concerns were raised in the majority of schools. The
only concern was regarding speeding of trucks.

Human rights consultations

Human rights consultations were undertaken by the project between 24 and 26 August
2022. These consultations were undertaken with the NGOs and groups. The main topics
of discussion included the right of communities to adequate standard of living, women’s
rights (including vulnerability of women in the compensation process), gender-based
violence and harassment, children rights (relating to child labour, sexual exploitation of
children, child trafficking etc.).

On-going stakeholder engagement programme

Indigenous people consultations

The schedule and timeline for the additional indigenous people’s consultation is currently
being finalised by the IP experts. The outcome of the consultation in relation to views,
concerns of the IP and their expectations of the project will be detailed in the IPP which
will be prepared post-ESIA. (Note that for the purposes of the ESIA, an IP Framework
was prepared to guide the scope and activities of the preparation of the IPP, but also to
enable, through this ESIA and the ESMP, the Proponent and Contractors commitment to
proper procedure for development of an IPP, see Section 13.)

Resettlement action plan

The specific resettlement and livelihood restoration activities for Lots 3 and 4 are currently
on-going and being undertaken by the TRC, separately from the Bankable ESIA process.
These include the announcement of cut-off dates, socio-economic household surveys,
asset inventory and valuation etc. In addition, a guide to land acquisition and
compensation (GLAC) will be developed and disclosed in English and Swahili to serve
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8.7.3

8.8

8.8.1

as a summarizing document of the RAP and present the compensation process in a non-
technical manner.

TRC will be responsible for undertaking RAP stakeholder engagement and consultation
activities but coordination with YM will be required to address any unanticipated impacts
(such as damage to crops, assets) in line with the principles and methodologies
established in the RAP.

EPC contractor community awareness consultations

The EPC contractor, YM, is currently undertaking engagement activities with the local
community members to inform stakeholders of activities that have commenced along the
Lot 3 alignment, as clearance works, geotechnical surveys, establishment of quarries,
borrow pits, dump sites, construction amps, etc. These stakeholder engagements are
phased based on the construction schedule of the alignment. These consultation
meetings include (i) community awareness, (ii) blasting awareness, (iii) grievance
mechanism awareness, and (iv) cultural heritage meetings.

Grievance mechanism

The scope of the grievance mechanism is to evaluate and address stakeholders’
problems and concern regarding project activities, the implementation of mitigation and
compensation measures as per the ESIA, IPP, RAP and environmental and social
performance of the project.

All relevant claims from affected stakeholders will be accepted and no judgment made
before investigation, even if complaints are minor. This includes complaints in relation to
gender-based violence, sexual exploitation and abuse, sexual harassment,
compensation due to involuntary resettlement, impact on sacred sites, impacts on items
of cultural importance and conflict between project employees, security guards and
community members etc.

Grievance mechanism in construction phase

The construction phase will require two separate grievance mechanisms to be
implemented for the following parties:

e internal parties: construction personnel, workers, project staff, (including sub-
contractors’ staff and visitors), supply chain workers

e external parties.

Although TRC will remain responsible and accountable, the EPC contractor, YM, will
manage internal and external grievance mechanisms that relates to the construction of
the project. It is understood that YM has engaged 4 CLOs to receive and resolve
grievances received along the Lot 3 alignment and 1 CLO to receive and resolve
grievances along the Lot 4 alignment. YM will also be required to train related staff such
as YM security personnel, YM human resources personnel, CLOs etc that will be involved
in receiving and/or resolving grievances. Grievances will be investigated by the EPC
contractor and may require co-ordination with TRC and other sub-contractors. All
received grievances will be acknowledged within 5 working days of receipt, or quicker
depending on the urgency of the grievance for the process flow and timeline.

Adequate resources will be allocated to the CLOs and related staff members responsible
for receiving, resolving, and managing grievances. The CLOs and related staff members
will be experienced in engagement processes and will be familiar with the lender
requirement for stakeholder engagement. Where these staff members are not
experienced, they will be provided training on lenders requirement on stakeholder
engagement and grievance mechanism and the contents of this SEP.
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8.8.2

8.9

Grievance procedures for women, vulnerable and disadvantages groups

TRC has developed a gender based violence (GBV) policy which aims to effectively
eliminate all forms of GBV and SEA and to respond and support victims and survivors,
their families and the communities at large during construction of TRC facilities/projects.

According to the GBV policy, TRC will engage leaders from the local government areas
and villages along the railway alignment to form the community/ward GBV & SEA
committee. This committee will serve as community representatives who can create
awareness on GBV& SEA and receive related grievances from the community members
immediately and report to social welfare officers/experts assigned by TRC to handle all
GBYV and SEA cases. The social welfare/experts will inform the GBV and SEA Steering
committee on the status of the GBV & SEA related grievance.

The GBV policy requires the process of investigating and addressing GBV and SEA
cases to be survivor centred and to protect the rights of the victim, their dignity, safety
and other needs. TRC and YM will develop channels and tools for anonymous reporting
of GBV cases. The reporting channels will maintain safety and confidentiality to
encourage reporting of such incidents. The reporting channels will include any of the
following:

¢ community members: Channels may include complaint/feedback boxes, a
toll -free telephone number, a designated community organisation (e.g.
community/ward GBV & SEA Committee, CSOs/NGOs, etc.), service-user
group or local women’s organisation. Reporting channels shall include
anonymous and child friendly options to encourage children and young
people to come forward.

o workers: Channels may include complaint/feedback boxes at site/office,
online reporting on company website or email or designated staff member
who will be trained on how to handle GBV cases.

At the time of writing the SEP, a total of 13 grievances have been received from
community members along the SGR Lot 3 alignment. The grievances received were in
relation to land encroachment, crossing issues, and property damage and all of these
grievances have been resolved accordingly and responses conveyed to
complainants/grievant. All grievants expressed satisfaction with the resolution conveyed
based on the records provided to 5 Capitals. However, there is a need to align all
responses with the lenders requirements to provide stakeholders with sufficient
information.

It should be noted that at the time of writing, 5 capitals was advised that no grievances
have been received in regard to Lot 4. However, during cultural heritage consultations
undertaken by RSK in February 2023, some communities expressed concerns about on-
going activities. The summary of concerns raised is provided in the SEP.

Implementation plan

The overall responsibility and accountability for the stakeholder engagement and
management of the grievance mechanism will be held by TRC — the Project Owner
throughout the lifetime of the project. In order for the SEP to function effectively, it is
important to determine a management structure and assign suitable personnel(s) to
implement and manage SEP.

It is noted that TRC and YM will each be responsible for their own stakeholder
engagement and consultation processes and grievance mechanism. However, both TRC
and YM will be required to coordinate their implementation of the SEP to avoid confusion
or contradictions in how stakeholders are engaged with and/or grievances are addressed.
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GOVERNANCE REQUIREMENTS

9.1

9.2

9.2.1

9.2.2

The Lots 3 and 4 SGR project was classified as category A by the NEMC, requiring a full
ESIA. Numerous additional Tanzania laws, regulations and standards apply. This section
provides identification and review of the key legislation applicable to the project (extracted
and adapted from ERM, 2019). Additionally, key applicable LAS, international protocols
and corporate governance plans/procedures are reviewed. Additional applicable
governance documentation identified is included in Appendix 2.

The Constitution of the United Republic of Tanzania

The Constitution of the United Republic of Tanzania came into operation on 26 April 1977.
It is a fundamental law and considered the foundation of all other legislation enacted in
the United Republic of Tanzania. The right to give and receive information is enshrined
in the Constitution, which includes the giving and receiving of information on environment
and natural resource management. Moreover, the Constitution provides for the protection
of citizens to live in a clean and healthy environment.

Policy and strategic plans

National Transport Policy (NTP, 2003)

The vision of this policy is “to have an efficient and cost-effective domestic and
international transport service to all segments of the population and sectors of the national
economy with maximum safety and minimum environmental degradation”.

The mission of this policy is to “develop safe, reliable, effective, efficient and fully
integrated transport infrastructure and operations which will best meet the needs of travel
and transport at improving levels of service at lower costs in a manner which supports
government strategies for socio-economic development whilst being economically and
environmentally sustainable”.

This policy acknowledges that in the rural areas of Tanzania the transport situation is
highly affected by poor infrastructure. Hence, the key objectives of the transport policy
directly applicable to the project are to:

e improve the transport infrastructure to enable easier movement of agricultural
and livestock inputs and outputs to and from rural and urban areas.
Agricultural and livestock inputs need to be transported into villages and
surplus outputs need to be transported to markets, which are normally located
in urban areas

e improve infrastructure whilst minimizing wasteful exploitation of natural
resources and enhancing environmental protection. Improving infrastructure
assists in poverty reduction and eradication, which is a major goal in Tanzania

The project will, in the success scenario, contribute towards delivering efficient and cost-
effective domestic transport service to all segments of the population along the alignment
and sectors of the national economy with maximum safety and minimum environmental
degradation.

National Environmental Policy (NEP, 2021)

The policy aims to strengthen the coordination of environmental management in all socio-
economic sectors at all levels. It enhances environmentally sound management of land
resources for socio-economic development. It promotes gender and marginal interest
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9.2.3

9.24

9.3

9.3.1

groups in environmental management. It promotes predictable, accessible, adequate and
sustainable financial resources for environmental management.

The provisions regarding environmental protection and management of the negative
impact associated with the development of the project are to be addressed through the
relevant legislation and regulations provided for in the NEP.

The National Climate Change Strategy (NCCS, 2012)

The policy seeks to assist in the efforts to promote the economy and livelihood of the
people. The policy insists that environmental management and the development of
sustainable tourism is intertwined and not isolated from each other.

As aresult, the policy requires that the development of tourism in any area must be based
on a careful assessment and improvement of special environmental features in order that
tourism development does not conflict with indigenous forests, beaches, mountains and
other important vegetation. Section 5.6 the policy states that, “...all proposed land
allocations for tourism investment are approved after environmental impact assessment
(EIA) studies have been carried out, approved and appropriate license issued as a
measure to ensure sound environmental protection”.

The Aghondi beekeeping reserve is of relevance under the policy.

The Tanzania 2025 Development Vision

The Tanzania Vision 2025 aims at achieving a high-quality livelihood for its people, attain
good governance through the rule of law and develop a strong and competitive economy.
Safe, reliable and cost-effective railway transport is considered one of the most important
agents to enable Tanzania to achieve its development vision objectives (both social and
economic), such as eradicating poverty, attaining food security, sustaining biodiversity
and sensitive ecosystems. The implementation of the project contributes to the attainment
of the 2025 vision, which has the following specific targets:

e a high-quality livelihood characterized by sustainable and shared growth
(equity), and freedom from abject poverty in a democratic environment.
Specifically, the vision aims at: food self-sufficiency and security, universal
primary education and extension of tertiary education, gender equality,
universal access to primary health care, 75% reduction in infant and maternal
mortality rates, universal access to safe water, increased life expectancy,
absence of abject poverty, a well-educated and learning society

e good governance and the rule of law moral and cultural uprightness,
adherence to the rule of law, elimination of corruption

e a strong and competitive economy capable of producing sustainable growth
and shared benefits a diversified and semi-industrialized economy, macro-
economic stability, a growth rate of 8% per annum, adequate level of physical
infrastructure, an active and competitive player in regional and global
markets.

Legal framework

The following section includes the governance framework presented for TRC in the Lots
1 and 2 ESIA (ERM, 2019) report and adapted with the assessment of the Lots 3 and 4
ESIA team. Other applicable legislation is included in Appendix 2.

Environmental Management Act No. 20 of (2004), Cap 191

The Environmental Management Act (EMA) Act of 2004, Cap 191, is an umbrella law on
environmental management in Tanzania. The legislation establishes principles and
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9.3.2

9.3.3

9.34

provides regulatory framework for decision-making on matters affecting the environment,
such as sustainable management of the environment, prevention and control of pollution,
waste management, regulation, and compliance. Section 4(1) of the act requires that
certain types of development projects be subjected to an environmental and social impact
assessment (ESIA) in accordance with the regulations under the act, to determine
whether a programme, activity, or project will have any adverse impacts on the
environment.

The UDSM, on behalf of TRC, completed the ESIA in compliance with the Environmental
Management Act, which was subsequently approved by NEMC. In accordance with the
national regulations, the project will be required to commit to implementing the ESMP laid
out in the UDSM ESIA.

Integration between the UDSM ESMP and the bankable ESMP (presented with this ESIA)
will be required and any material/substantive changes between the two may need to be
presented to the NEMC for approval of an updated, integrated ESMP.

The Environmental Management (Impact Assessment and Auditing)
Regulations (2005)

These regulations set procedures for conducting EIA and environmental audit in the
country. The regulations also require EIA and environmental audits to be undertaken by
registered EIA and audit experts respectively. Environmental Licence for the project has
already been obtained through the ESIA process conducted by the UDSM.

The Environmental Management (Air Quality Standards) Regulations, 2007

The objectives of these regulations are to set baseline parameters on air quality and
emissions and enforce minimum air quality standards. They are also meant to protect
public health as well as the environment from various air pollution emissions sources.
These Regulations stipulate the role and powers of the National Environmental Standards
Committee. Section8 (1) of the regulations prohibit emissions and releases of hazardous
substances into the environment and prescribe permissible emission limits and quantities
of emissions of sulphur oxide, carbon monoxide, black smoke and suspended particulate
matters, nitrogen oxide, ozone, hydrocarbons, dust and lead. Test methods for these are
also specified.

According to the regulations, the approval of a permit for emission of air pollutants shall
be guided by ambient, receptor, emission and specification standards approved by the
Minister. Offences and penalties for contraveners are also provided for in the regulations.

A comparison of Tanzanian, East African and WHO air quality standards/guidelines was
conducted. The lowest of the criteria (most stringent) over an appropriate averaging
period is typically be selected as the project standard. The project standards select are a
combination of the above-mentioned standards and are presented in Table 16-3 of
Section 16.

The Environmental Management (Soil quality standards) Regulations, 2007
These Regulations require the project proponent to:
o comply with soil quality standards that may be prescribed by the National
Environmental Standards Committee (Part Il, Section 5)
e abstain from polluting soils (Part Ill, Section 15)

e abstain from discharging hazardous, waste, materials and chemicals on soils
(Part Ill, Section 16).
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9.3.6

9.3.7

The Environmental Management (Water Quality Standards) Regulations, 2007

The regulations enforce minimum water quality standards prescribed by the National
Environmental Standards Committee, enable the National Environmental Standards
Committee to determine water usage for purposes of establishing environmental quality
standards and values for each use and ensure all discharges of pollutants take into
consideration the ability of the receiving water to accommodate contaminants for
protection of human health and conservation of marine and aquatic environments.

The Regulations elucidate the role of the National Environmental Standards Committee
of Tanzania Bureau of Standards in setting minimum quality standards for water,
sewerage, etc. They also give prohibitions and prescribe minimum water quality
standards. The applicant of the water right is obliged to indicate the likely impact on the
environment and comply with prescribed effluent or receiving water standards, which are
not below the standards specified in these regulations if the water right or permit is
granted.

The regulations give NEMC the power to designate main water polluting activities for
which a prior grant of a permit must be obtained from the Council. It can be observed
from the regulations that the NEMC plays a crucial role in water quality compliance and
enforcement. Recording and reporting requirements, offences and penalties for non-
compliance as well as how appeals against aggrieved decisions should be handled, are
stipulated.

The project will discharge pollutants and therefore the project will need to comply with the
water quality standards and obtain necessary licences and authorisations and comply
with conditions thereof.

The Environmental Management (Solid Waste Management) Regulations,
2009 as amended in 2016

The regulation has been made under section 114, 115, 116, 117, 118, 119, 120, 121, 122
and 230 of Environmental Management Act, 2004. These regulations apply to all matters
pertaining to solid waste management. They aimed at setting standards for permits to
dispose solid waste and for licenses to own or operate solid waste disposal site.

The SGR Lots 3 and 4 project will be handling solid waste and thus requires the
appointment of a waste management contractor. The project comply with the solid waste
regulations and obtain necessary permits, licences and authorisations and comply with
the conditions thereof.

The Environmental Management (Hazardous Waste Control and Management)
Regulations, 2021

These regulations have been made under section 133(4) and (5), 135 (1) and 230(2) (f)
of the Environmental Management Act, 2004. These regulations apply to all categories
of hazardous waste from generation, collection, storage, transportation, treatment,
recycling, reuse, recovery and disposal of hazardous waste and their movement in, into
and out of mainland Tanzania. These regulations require that any person dealing with
hazardous waste in Tanzania be guided by following principles of environment and
sustainable development:

o the precautionary principle
e polluter pays principle
o the producer extended responsibility.

The SGR Lots 3 and 4 project will be handling hazardous waste and thus requires the
appointment of a waste management contractor to collect scrap, metals, waste oil, tyres
and used batteries. The project must comply with the hazardous waste control regulations
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9.3.9

9.3.10

9.3.10.1

and obtain necessary permits, licences and authorisations and comply with the conditions
thereof.

The Environment Managemental (Control and Management of Electrical and
Electronic Waste) Regulations, 2021

This applies to all categories of electrical and electronic equipment wastes with respect
to generation, collection, storage, transportation, importation, exportation, distribution,
selling, purchasing, recycling, refurbishing, assembling, dismantling and disposal of
electrical and electronic equipment waste or components, and their movement into or
outside mainland Tanzania.

A number of activities in the project have the potential to generate electrical and electronic
equipment wastes. YM and TRC will be obliged to adhere to the requirements of the
regulation in their management of these wastes.

The Environmental Management (Quality Standards for Control of Noise and
Vibration Pollution) Regulations (2011)

These regulations require the project proponent to:

e acquire permission (permits) for activities that make or cause to be made any
loud, unreasonable, unnecessary, or unusual noise that annoys, disturbs,
injures or endangers the comfort, repose, health or safety of others and that
of the environment (Part lll, Section 6)

e use the best practicable means to negate the emission of noise from that
machinery, facility or premises above the permissible noise levels as
specified in Schedule 1 (Part V, Section 8)

Land Act No. 4 of 99 and Village Land Act No. 5 of (1999)

Land tenure system

The existing land ownership system has a history of more than forty years. At present the
Land Act (1999) and the Village Land Act (1999) provide guidance to land ownership in
Tanzania. The laws vest all land in the President and grant occupancy rights to
individuals, legal persons and territorial communities. The President holds land in trust
for all citizens and can acquire land for public use and benefit, for instance, to resettle
people from densely populated areas to sparsely populated areas, settle refugees and
so forth. The President can also acquire land for other national projects, like road
construction.

9.3.10.2 Compensation rules

Under the government standing order on expropriation for public utility, the holder of a
right of occupancy is guaranteed a free enjoyment of the land and is entitled to
compensation if dispossessed by the Government for public use. In many cases whilst
the holders agree to leave their land, they are not happy with the amount and/or delay in
getting compensation e.g. improvements that they have made to the land are omitted or
underrated. The expropriation should match the price that improvements can fetch if sold
in the open market. Replacement value (defined as the cost of putting up a structure
equivalent to the evaluated one) makes allowance for age, state of repair and economic
obsolescence. The compensation must therefore include:

o the replacement value of the un-exhausted improvements
e disturbance and transport allowance
e loss of income
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9.3.12

e cost of acquiring or getting an equivalent land
e actual value of the present property/utility available in the land and

¢ any otherimmediate costs or capital expenditure incurred in the development
of the land.

The project involves resettlement of people and their properties. As part of the bankable
ESIA, an assessment of the potential impacts related to involuntary resettlement and
physical and/or economic displacement and the extent of land-take has been conducted
(Section 11).

The socioeconomic census and survey for the project is being conducted by TRC and
was ongoing at the time of this assessment. A RAP and LRP were also being prepared
by TRC and should be completed in 2023.

Land (Compensation Claims) Regulations, 2001

The Land Regulations, 2001, were promulgated in terms of the Land Act, Act No. 4 of
1999 sections 12 & 179. The form of compensation is stipulated in Section 10(1) of the
Land Regulations, 2001. Furthermore, the Regulations list the entities that are eligible for
compensation and/or resettlement. If the person does not agree with the amount or
method of payment or is dissatisfied with the time taken to pay compensation, he /she
may apply to the high court. The high court shall determine the amount and method of
payment and determine any additional costs for inconveniences incurred. The proponent
will comply with this Act throughout the project lifetime.

Land Acquisition Act, 1967

Under the Land Acquisition Act, 1967, the President may, subject to the provisions of this
Act, acquire any land for any estate or term where such land is required for any public
purpose.

Land shall be deemed to be acquired for a public purpose where it is required, e.g. for
exclusive government use, for general public use, for any government scheme, for the
development of agricultural land or for the provision of sites for industrial, agricultural or
commercial development, social services, or housing or; where the President is satisfied
that a corporation requires any land for the purposes of construction of any work which
in his opinion would be of public utility or in the public interest or in the interest of the
national economy, he may, with the approval, to be signified by resolution of the National
Assembly and by order published in the gazette, declare the purpose for which such land
is required to be a public purpose and upon such order being made such purpose shall
be deemed to be a public purpose; or in connection with the laying out of any new city,
municipality, township or minor settlement or the extension or improvement of any
existing city, municipality, township or minor settlement; etc.

Upon such acquisition of any land, the President is compelled on behalf of the
government to pay in respect thereof, out of moneys provided for the purpose by
parliament, such compensation, as may be agreed upon or determined in accordance
with the provisions of the Land Acquisition Act, 1967.

The President may also revoke a right of occupancy if in his opinion it is in public interest
to do so. Accordingly, the land for which a right of occupancy has been revoked reverts
back to the Government for re-allocation pursuant to the existing need(s). It should also
be noted here that, though the land belongs to the government some changes on the
land act has taken place. Land has value to the owner; therefore, any land taken from the
user has to be compensated. Based on this act the villagers affected by the project are
claiming that they should be compensated for the lost farms and land used for residential
purposes.
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9.3.16

9.3.17

TRC shall comply with the requirements of this Act during the whole resettlement and
compensation process. However, the Act has no provisions requiring disclosure of RAPs
or LRPs, even if a project interferes with people's livelihoods. IFC requirements for
disclosure will need to be followed and full disclosure of the RAP should be conducted
once ready. The Act does however require the Act requires the issuance of prior notices
for land acquisition for public development.

Village Land Act, 1999

The Act was enacted specifically for the administration and management of land in
villages. The Act gives power to village councils for the management of village land in
accordance with the principles of a trustee managing property on behalf of a beneficiary.
The Act requires that land be managed with respect to sustainable development, the
relationship between land uses, other natural resources and the environment. In relation
to the project, the Act mandates the recognition of formal proprietary rights to land within
rural areas (village), including deemed customary rights of occupancy.

Land Use Planning Act, 2007

The Act provides for the procedures for the preparation, administration and enforcement
of land use plans; to repeal the National Land Use Planning Commissioning Act and to
provide for related matters. Among the objectives of the Act as given in Section 4 are to
facilitate the orderly management of land use and to promote sustainable land use
practices.

The project entails defining a 60 m ROW (i.e. 30 m on either side of the centreline)
resulting in the need for acquisition of this land for the ROW as well as for ancillary and
associated activities. The Act regulates all issues of land acquisition.

Land (Assessment of the Value of Land for Compensation) Regulations, 2001

The regulations prescribe the principles and methods for the valuation of property within
areas designated for expropriation and public development. In addition, the Regulation
specify criteria for the assessment of land compensation and set out valuation principles
for the provision of disturbance, transportation and living allowances.

In relation to the project, the Act mandates the use of a qualified and licensed valuator to
undertake the valuation of property on land subject to expropriation in line with the
aforementioned provisions.

Water Resources Management Act No. 11, 2009

This Act regulates the extraction and utilization of water from water sources. It provides
guidance for management of surface and underground water resources and stipulates
that a permit is required for water disturbance or diversion, dams, storage, abstraction,
use and discharges. The abstraction of water and discharge permits must be obtained
from the Basin Water Board (Water officer) at the relevant Basin Water Board Offices.
The water basin authorities are part of the Ministry of Water and Irrigation. The project
will need to obtain necessary approvals/permits and will comply with the provision of this
Act.

Other licences under the Act that are pertinent to the project are the groundwater drilling
permit and water use permit

Water Resources Management (Water Abstraction, Use, and Discharge)
Regulation, 2010

The Regulations regulate surface water and groundwater use and discharge permitting
under the provisions of the Water Resources Management Act, No.11, 2009.
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The project will need to abstract water from underground water sources, discharge and
manage effluent. The project will obtain necessary licences and authorisations for
discharge and comply with conditions thereof.

National Forest Act, 2002

This Act deals with the protection of forests and forest products in forest reserves, the
restrictions, and prohibitions in forest reserves. Forest management plans are
administered under the Forest Ordinance, 1957. The Act requires licenses or permits for
certain activities undertaken within the national or local forest reserves, such as, among
others, felling or removal of trees, harvesting forest produce, entering a forest reserve for
the purpose of tourism or camping, mining activities, occupation or residence within the
reserve, cultivation, erecting any structures.

Section 18 of the Act requires project proponents to prepare an EIA for any development
within a forest reserve, private forest or sensitive forest area, including commercial
logging, mining development, road construction and laying of pipes. The inclusion of
forest descriptions impacts and mitigation measures in this ESIA is in accordance with
the Act. For works done in the forests, a permit is to be sought from the authority.

The SGR Lots 3 and 4 route traverses Nyahua Forest Reserve in Sikonge District and
Aghondi forest as part of National Beekeeping Reserve that is nationally protected. The
project will need to engage with the forestry stakeholders and acquire all the necessary
permits to ensure that provisions of this Act are adhered to throughout project
implementation.

The Wildlife Conservation Act No 5/09, 2009

This Act establishes wildlife protected areas, wildlife management areas and species
management areas. It also makes a declaration of protected species and Tanzania’s duty
to abide by international obligations regarding species afforded protection through
international laws and treaties.

The prime purpose of this Act are to:
e make better provisions for the conservation, management, protection and
sustainable utilization of wildlife and wildlife products
o repeal the Wildlife Conservation Act Cap. 283
e provide for other related matters.

Section 74 of the Act states that "A human activity, settlement or any other development
that will adversely affect wildlife shall not be permitted within five hundred meters from
the wildlife protected area borderline without the permission of the Director."

The EIA will consider the extent to which the project will interact with species that are
afforded protection through international laws and treaties. TRC and its contractors will
comply with the requirements of this Act where applicable.

Under the Act, a permit is required for hunting, capturing, killing, wounding, or molesting
any animal, including fish, in any game park or game-controlled area.

There are no designated protected areas within the project, but the wildlife corridors found
within the Aol trigger compliance with the Act.

Explosives Act. 56/63

This Act gives the Commissioner for Mines responsibility for regulating explosives. First,
section 3 stipulates that no import, manufacture, possession, acquisition, or disposition
of explosives shall be allowed without approval from the Commissioner. Sections 7-9
stipulate that a person must have a license from the Commissioner for Mines to legally
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manufacture explosives. Part V of the Act further requires a permit for transport of
explosives. Part VI requires a permit for acquisition, possession, and disposal of
explosives. Part VIl requires a permit for storage of explosives. Part VIl requires a permit
for use of explosives. An explosives permit can give conditions. The project will need to
engage with the relevant stakeholders and acquire all the necessary permits to adhere to
provisions of this Act throughout project implementation.

Explosives Regulations of 1964, GN 56/64

The Explosives Regulations of 1964, GN 56/64, establish conditions for licensing stores,
magazines and general precautions for explosives. They also stipulate the nature of work
that is permissible when blasting, and the requirement that storage places for explosives
be at a certain distance from other buildings. A condition on all of the licenses is that the
explosives must be stored in a licensed magazine or store or approved storage boxes.

Mining Act No. 4, 2010

This Act states that “building material” includes all forms of rock, stones, gravel, sand,
clay, volcanic ash or cinder, or other minerals being used for the construction of buildings,
roads, dams, aerodromes, or similar works but does not include gypsum, limestone being
burned for the production of lime, or material used for the manufacture of cement.

This Act makes sure minerals are well controlled and Section 6(1) states that "no person
shall, on or in any land to which this act refers, prospect for minerals or carry on mining
operations except under the authority of Mineral Right granted or deemed to have been
granted under this Act." In additional section 50.-(1) (v) of the act states that "The Minister
shall grant an application for a mining licence for minerals which has been properly made
under section 49 and a successful application for a mining licence made under section
71 unless the applicant has not included the relevant environmental certificate issued
under the Environment Management Act".

The project shall apply for relevant mining permits before starting sand, gravel, rock
and/or other mining activities. Where these materials are sourced from suppliers, the
project must check that they are licensed and compliant prior to using their services.

Mining (Environmental management and Protection) Regulations, 1999

These regulations apart from other things give the Minister responsible for mining the
mandate to exempt or ask for environmental information during application for mining
licence. Section (4) of this regulations states that “Except in cases where an exemption
has been to require EIA granted under section 64 (2) of the Act, an environmental impact
statement and environmental management plan must accompany applications for
Mineral Rights in all special mining license applications”. These regulations require the
contractor to apply for mining license for new borrow pits/quarry sites.

The project will apply for mining licenses for new quarry/borrow pits and will use licensed
suppliers or operators when using existing suppliers.

Graves (Removal) Act No. 9, 1969

The Act provides for the translocation of graves from land acquired for public purposes.
The Act mandates compensation for expenses incurred in the removal, transportation,
reinstatement and re-internment of the grave and its contents, and any placatory or
expiatory rites or other ceremony accompanying such removal and reinternment.

In relation to the project, the Act mandates compensation and assistance for the re-
establishment of graves on replacement sites.
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9.3.25 Antiquities Act (Act No. 10 of 1964) as amended (Act No. 22 of 1979)

9.4

9.4.1

The Antiquities Act is the principal cultural heritage legislation in Tanzania. The purpose
of the act is to provide legal statutes for the preservation and protection of sites and
articles of palaeontological, archaeological, historical, or natural interest. The act provides
legal protection for relics, monuments, and protected objects.

Relic: any movable object made, shaped, painted, carved, sculptured, inscribed or
otherwise produced or modified by human agency before the year 1863, whether or not
it shall have been modified, added to, or restored at a later date, and any human or other
vertebrate faunal or botanical fossil remains or impressions found in Tanganyika.

Monument: (i) any building, fortification, internment, midden, dam or structure erected,
built, or formed by human agency in Tanganyika before the year 1863; (ii) any rock
painting or any immovable object painted, sculptured, carved, incised, or modified by
human agency in Tanganyika before the year 1863; and (iii) any earthwork, trench, edit,
well, cave, tunnel, or other maodification of the soil or rock, dug, excavated, or otherwise
engineered by human agency before the year 1863.

Protected object: an ethnographic object11 or any wooden door or door frame carved in
Tanganyika in any African oriental style, before the year 1940, and includes any object
declared to be a protected object.

The Act and its subsequent amendments and implementing rules and regulations
establishes the Antiquities Division within the Ministry of Natural Resources and Tourism
as the cultural heritage regulator within Tanzania. The Act empowers the Director of the
Antiquities Division (the Director) to declare any place or structure of historical interest as
a monument and acquire monuments and relics in accordance with other applicable
legislation such as the Land Acquisition Act. The Director is responsible for listing
protected monuments, relics, and objects in the national Gazette.

The Act includes penalties for destroying or damaging protected monuments, relics, and
objects listed in the national Gazette or any resource that could reasonably be assumed
eligible for protection as a monument, relic, or protected object. The Act also requires any
individual or organization that discovers a monument, relic, or protected object to report
the discovery to an administrative officer, the Antiquities Division, and the Conservator or
the Curator of the National Museum of Tanganyika.

A number of cultural heritage resources are affected by the Lots 3 and 4 project. The
project will need to engage with the Antiquities Division to acquire the necessary
permission to remove, relocate or protect affected cultural heritage.

Lender appraisal standards

IFC sustainability framework

The IFC’s sustainability framework articulates the IFC’s strategic commitment to
sustainable development and is an integral part of risk management. The sustainability
framework comprises IFC’s policy and PS on environmental and social sustainability. The

11 The 1979 amendment to the National Antiquities Act defines an ethnographic object as any movable object
made, shaped, painted, carved, inscribed or otherwise produced or modified by human agency in Tanganyika
after the year 1863 for use in any social or cultural activity whether or not it is still being used by any community
in Tanganyika, but does not include any object made, shaped, painted, carved, inscribed or otherwise produced
or modified by human agency in Tanganyika for sale as a curio.
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policy on environmental and social sustainability describes IFC’s commitments, roles,
and responsibilities related to environmental and social sustainability. The PS are
directed towards clients, providing guidance on how to identify risks and impacts, and are
designed to help avoid, mitigate, and manage risks and impacts as a way of doing
business in a sustainable way, including stakeholder engagement and disclosure
obligations of the client in relation to project level activities. In the case of its direct
investments (including project and corporate finance provided through financial
intermediaries), IFC requires its clients to apply the PS to manage environmental and
social risks and impacts so that development opportunities are enhanced. IFC uses the
sustainability framework along with other strategies, policies, and initiatives to direct the
business activities of the IFC to achieve its overall development objectives. Together,
there are eight established PS that the client is to meet throughout the life of an
investment by IFC.

PS 1:Assessment and management of environmental and social risks and impacts

PS 1 requires a thorough environmental and social assessment, as well as adequate
stakeholder engagement and disclosure of project information. Critically, the project must
maintain a grievance mechanism and be responsive to grievances received through the
full life of the project. The fundamental requirements of IFC align well with those of the
national legislative requirements for ESIA. PS 1 requires the establishment and
maintenance of an Environmental and Social Management System (ESMS), inclusive of
an emergency preparedness and response system and plan. PS 1 requires a policy
commitment from the Proponent, and sufficient organisational capacity to implement its
ESMS efficiently. Both YM and TRC have environmental and social policy signed at CEO
and Director General level respectively, thereby demonstrating policy commitment. YM
has various environmental and social plans and procedures, including serval related to
incidents and emergencies. It was not part of the scope of the Bankable ESIA to review
the full ESMS of either TRC or YM in terms of IFC requirements. Rather, policies and
plans were referred to as required to determine existing mechanisms in place that cover
mitigation measures proposed. The review was only at a very high level. It is
recommended that the TRCs ESMS is reviewed to demonstrate it is fit for purpose, or
that a project specific ESMS is developed. YM would need to review its ESMS to
demonstrate that it aligns with TRCs ESMS and IFC requirements.

PS 2: Labour and working conditions

The PS 2 recognizes that the pursuit of economic growth through employment creation
and income generation should be accompanied by protection of the fundamental rights
of workers, non-discrimination and equal opportunity. Additionally, PS 2 requires the
client to provide a safe and healthy work environment, taking into account inherent risks
in its particular sector and specific classes of hazards in the client’'s work areas, including
physical, chemical, biological, and radiological hazards, and specific threats to women.
According to IFC, the implementation of the actions necessary to meet the requirements
of PS 2 is managed through the client's ESMS. Policy commitment and a system for
activate monitoring and prevention of child labour, forced labour and unfair or unsafe
working conditions is required, within its own organisation, as well as within its supply
chain.

In Tanzania, there are five principal legislations that address the issues of labour and
work conditions, these are:

e Occupation Safety and Health Act, 2003

o Employment and Labour Relations Act No. 6, 2004

o Workers Compensation Scheme Act No. 20, 2008

¢ The Railways (Safety Management) Regulation, 2018
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9.4.1.3

9.4.1.4

e The Railways (Training, Competence and Medical Fitness of Safety Critical
Workers) Regulations, 2018.

The legislation enables the workers are treated well and that their rights are protected
including the right to work in a healthy environment.

PS 3: Resource efficiency and pollution prevention:

IFC recognizes that increased economic activity and urbanization often generate
increased levels of pollution to air, water and land, and consume finite resources in a
manner that may threaten people and the environment at the local, regional, and global
levels. There is also a growing global consensus that the current and projected
atmospheric concentration of GHG threatens the public health and welfare of current and
future generations. Concurrently, more efficient and effective resource use, pollution
prevention and GHG emission avoidance and mitigation technologies and practices have
become more accessible and achievable in virtually all parts of the world. These are often
implemented through continuous improvement methodologies similar to those used to
enhance quality or productivity, which are generally well known to most industrial,
agricultural, and service sector companies. The applicability of PS 3 is established during
the environmental and social risks and impacts identification process in PS 1. According
to IFC, the implementation of the actions necessary to meet the requirements of PS 3 is
managed through the client's ESMS.

In Tanzania, there are several legislations, which address the issues of resources use
efficiency and pollution prevention. These include:

e The Environmental Management Act,f 2004, as amended: carrying out ESIA,
dealing with pollution issues, waste management, environmental standards,
etc.

o The Water Resources Management Act No. 11 of 2009 — issues water quality
and sanitation

e Public Health Act, 2009: issues of control of communicable diseases and
hygienic handling of food in marketplaces

e The Environmental Management (Air Quality Standards) Regulations, 2007

e The Environmental Management (Water Quality Standards) Regulations,
2007Solid Waste Management Regulation, 2009 GN. NO. 263

e The Environmental Management Act (Hazardous Waste Control), 2009.

The ESIA for the project shall respond to the requirements of these legislations. In
addition, Tanzania is a signatory to several international treaties and conventions
including climate change. The ESIA shall also respond to relevant international aspects
of the project in respect to environmental and social sustainability.

PS 4: Community health, safety and security

The PS 4 recognizes that project activities, equipment and infrastructure can increase
community exposure to risks and impacts. In addition, communities that are already
subjected to impacts from climate change may also experience an acceleration and/or
intensification of impacts due to project activities. While acknowledging the public
authorities’ role in promoting the health, safety, and security of the public, PS 4 addresses
the investor’s responsibility to avoid or minimize the risks and impacts to community
health, safety, and security that may arise from project related activities, with particular
attention to vulnerable groups. The implementation of the actions necessary to meet the
requirements of PS 4 is managed through the client's ESMS.

In Tanzania, the EIA and Audit Regulations, 2005, require project development to take
appropriate actions and mitigation measures regarding safety of the workers and the

Yapi Merkezi Insaat ve Sanayi Anonym Sirketi 83
SRG Lot 3 & 4 ESIA report
2040173-01 (03)



surrounding communities during the mobilization, construction and operation phases of
the project. In addition, PS 4 will be complied to through adhering to the requirements of
other relevant legislation such as:

e The HIV and AIDS (Prevention and Control) Act, 2008: control of HIV/AIDS
spread in Tanzania

e Public Health Act, 2009: issues of control of communicable diseases and
hygienic handling of food in marketplaces

e Occupation Safety and Health Act, 2003: health and safety during
construction and operation phases

e The Railways (Safety Management) Regulations, 2018
o The Railways (Safety Assessors and Auditors) Regulations, 2018

e The Railways (Handling and Transportation of Dangerous Goods and
Substances) Regulations, 2018

e The Railways (Level Crossing) Regulations, 2018

e The Railways (Accident and Incident Reporting and Investigation)
Regulations, 2018

e The Railways (Training, Competence and Medical Fitness of Safety Critical
Workers) Regulations, 2018

e The Railways (Safety Standards of Infrastructure and Rolling Stock)
Regulations, 2018

¢ National Gender Policy, 2002.

9.4.1.5 PS 5: Land acquisition and involuntary resettlement

Recognizes that project-related land acquisition and restrictions on land use can have
adverse impacts on communities and persons that use this land. Involuntary resettlement
refers both to physical displacement (relocation or loss of shelter) and to economic
displacement (loss of assets or access to assets that leads to loss of income sources or
other means of livelihood) as a result of project-related land acquisition and/or restrictions
on land use. Resettlement is considered involuntary when affected persons or
communities do not have the right to refuse land acquisition or restrictions on land use
that result in physical or economic displacement. This occurs in cases of (i) lawful
expropriation or temporary or permanent restrictions on land use and (ii) negotiated
settlements in which the buyer can resort to expropriation or impose legal restrictions on
land use if negotiations with the seller fail. Where involuntary resettlement is unavoidable,
it should be minimized and appropriate measures to mitigate adverse impacts on
displaced persons and host communities should be carefully planned and implemented.

According to IFC, the PS 5 applies to physical and/or economic displacement resulting
from the following types of land related transactions:

e Jland rights or land use rights acquired through expropriation or other
compulsory procedures in accordance with the legal system of the host
country in question

¢ land rights or land use rights acquired through negotiated settlements with
property owners or those with legal rights to the land if failure to reach
settlement would have resulted in expropriation or other compulsory
procedures

e project situations where involuntary restrictions on land use and access to
natural resources cause a community or groups within a community to lose
access to resource usage where they have traditional or recognizable usage
rights Certain project situations requiring evictions of people occupying land
without formal, traditional, or recognizable usage rights; or Restriction on
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9.4.1.6

access to land or use of other resources including communal property and
natural resources such as marine and aquatic resources, timber and non-
timber forest products, freshwater, medicinal plants, hunting and gathering
grounds and grazing and cropping areas.

In Tanzania, the EMA, 2004, and EIA and Audit Regulations, 2005, require project
development to take appropriate actions and mitigation measures to avoid or minimize
resettlement. Where resettlement is necessary, authorized valuation and proper
compensation procedures must be executed in accordance with the law. Among the
applicable legislation include:

e Land (Assessment of the Value of Land for Compensation) Regulations, 2001
e The Land Acquisition Act, 1967

e Local Government Laws (Miscellaneous Amendment) Act, 2006

e Land Use Planning Act, 2007

e The Land Act No. 4, 1999, and the Village Land Act No. 5, 1999

¢ National Human Settlements Development Policy, 2000

o National Land Policy, 1995.

PS 6: Biodiversity conservation and sustainable management of living natural resources

The PS 6 recognizes that protecting and conserving biodiversity, maintaining ecosystem
services, and sustainably managing living natural resources are fundamental to
sustainable development.

The requirements set out in PS 6 have been guided by the Convention on Biological
Diversity, which defines biodiversity as “the variability among living organisms from all
sources including, inter alia, terrestrial, marine and other aquatic ecosystems and the
ecological complexes of which they are a part; this includes diversity within species,
between species, and of ecosystems.”

The ecosystem services are the benefits that people, including businesses, derive from
ecosystems. Ecosystem services are organized into four types:

e provisioning services, which are the products people obtain from ecosystems

e regulating services, which are the benefits people obtain from the regulation
of ecosystem processes

e cultural services, which are the nonmaterial benefits people obtain from
ecosystems

e supporting services, which are the natural processes that maintain the other
services. Ecosystem services valued by humans are often underpinned by
biodiversity. Impacts on biodiversity can therefore often adversely affect the
delivery of ecosystem services.

The PS 6 categorizes environment into three habitats which are:

¢ modified habitat
e natural habitat
e critical habitats.

Modified habitats are areas that may contain a large proportion of plant and/ or animal
species of non-native origin, and/ or where human activity has substantially modified an
area’s primary ecological functions and species composition. Modified habitats may
include areas managed for agriculture, forest plantations, reclaimed coastal zones, and
reclaimed wetlands. PS 6 applies to those areas of modified habitat that include
significant biodiversity value, as determined by the risks and impacts identification
process required in PS 1.
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Natural habitats are areas composed of viable assemblages of plant and/or animal
species of largely native origin, and/or where human activity has not essentially modified
an area’s primary ecological functions and species composition.

Critical habitats are areas with high biodiversity value, including:
e habitat of significant importance to critically endangered and/or endangered
species
e habitat of significant importance to endemic and/or restricted range species

e habitat supporting globally significant concentrations of migratory species
and/or congregator species

e highly threatened and/or unique ecosystems

e areas associated with key evolutionary processes.

PS 6 recognises critical habitats based on certain types of protected areas. Gazetted
protected areas that are classified by the IUCN as Management Category | and Il, and
internationally recognised areas that are recognised by the IUCN as key biodiversity
areas (KBA) qualify as critical habitat. Various protected areas and KBA are also
described. Based on the above criteria, the following gazetted protected areas and KBA
that are potentially impacted by the project and qualify as critical habitat features. These
include Pugu Hills Forest Reserve and Ruvu South Forest Reserve (which together form
the Kisarawe District Coastal Forest IBA), Uluguru Nature Reserve, AZE site and IBA
Mikumi National Park. PS 6 is therefore triggered by the project.

In Tanzania, there are several applicable legislations to protect biodiversity apart from
Tanzania being a signatory to the 1992 Rio Convention on Biodiversity Diversity. Among
the applicable legislation includes:

¢ National Land Policy, 1995

o The Wildlife Policy of Tanzania, 2007

o National Agricultural Policy, 2013

o National Forestry Policy, 1998

o The National Water Policy, 2002

¢ National Human Settlements Development Policy, 2000

e Environmental Management Act No. 20, 2004, Cap. 191

o The Wildlife Conservation Act No 5/09, 2009

o National Forest Act, 2002

e The Environmental Management (Water Quality Standards) Regulations,
2007

e Environmental Impact Assessment and Auditing Regulations, 2005
o The Water Resources Management Act No. 11, 2009
o National Environmental Policy, 1997.

9.4.1.7 PS 7 Indigenous Peoples

IFC PS 7 states that indigenous peoples may be referred to in different countries by such
terms as “indigenous ethnic minorities,” “aboriginals,” “hill tribes,” “minority nationalities,”
“scheduled tribes,” “first nations,” or “tribal groups”. PS 7 requirements for Indigenous
peoples with regards to the ESIA process include the following:

Avoidance of negative impacts

An ESIA should identify all indigenous peoples in a project’'s AOI, assess all potential
negative and positive project impacts on the indigenous peoples, and develop strategies
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to try to avoid, remedy or compensate for these impacts. The impact assessment process
should ensure respect for the Indigenous peoples and preserve the culture, knowledge,
and practices of the indigenous peoples.

The affected indigenous peoples should be involved in the development of measures to
avoid, mitigate, reduce or remedy adverse impacts. Traditional or local knowledge can
help identify solutions or alternatives that the project proponent may not be aware of.

Consultation and participation

During the ESIA, an ongoing relationship should be developed with the indigenous
peoples affected by the project and maintained throughout the project’s lifecycle, based
on Informed Consultation and Participation (ICP). The engagement process should
include stakeholder analysis and engagement planning, disclosure of information,
consultation, and participation. Engagement should occur freely and voluntarily, without
external manipulation, interference, coercion, or intimidation. Sufficient time for decision-
making processes should be allowed.

Indigenous peoples’ representative bodies and organisations (e.g. councils of elders or
village councils), as well as members of the affected indigenous peoples’ communities
should be included in the engagement process.

A grievance mechanism should be implemented in a culturally appropriate manner and
in consultation with the affected indigenous peoples’ communities.

Free prior and informed consent

Indigenous communities may be particularly vulnerable to the loss of, alienation from or
exploitation of their land and access to natural and cultural resources. In recognition of
this vulnerability, the project proponent should obtain the Free Prior and Informed
Consent (FPIC) of the affected indigenous people’s communities when these assets may
be impacted by a project.

The concept of FPIC is derived from the United Nations Declaration on the Rights of
Indigenous Peoples (UNDRIP), which is an international instrument with broad support
that embodies a convergence of common understanding about the rights of Indigenous
peoples. As defined in Equator Principle 4, FPIC builds on and expands the process of
ICP, ensures the meaningful participation of indigenous peoples in decision-making, and
focuses on achieving agreement. It does not confer veto rights on individuals or sub-
groups.

FPIC is understood as:

e Free: any consultation with indigenous people along the SGR line (Lot 3 & 4) will
be done without any form of intimidation, manipulation, coercion and in other
ways that may influence or make indigenous people feel insecure when sharing
their views.

e Prior: all information provision, discussions and consent will take place before
commencement of Project activities.

o Informed: TRC and its contractors will ensure that Project information is
accessible, clear, consistent, and delivered in culturally appropriate language and
format.

e Consent: TRC and indigenous communities impacted by the Project will
establish a dialogue to address or seek solutions in a mutual respectful manner
and in good faith in terms of all the aspects of the Project. This means that
indigenous people will freely decide their mode of participation including their own

Yapi Merkezi Insaat ve Sanayi Anonym Sirketi 87
SRG Lot 3 & 4 ESIA report
2040173-01 (03)



traditional representative or other customary institutions. Consent is a collective
decision given according to their customs and traditions.

FPIC is a process that should be established through good faith negotiation between a
project proponent the affected indigenous peoples’ communities.

FPIC is required in the following special circumstances:

o Impacts on land and resources subject to traditional ownership or under
the customary use of Indigenous peoples. Frequently, lands used by
indigenous people are traditionally owned or under customary use. While
Indigenous peoples may not possess legal title to these lands as defined by
national law, their use of these lands, including seasonal or cyclical use, for their
livelihoods, or cultural, ceremonial, and spiritual purposes that define their identity
and community, can often be substantiated and documented.

¢ Relocation of indigenous peoples from lands and natural resources subject
to traditional ownership or under customary use. If such relocation is
unavoidable the project proponent should not proceed with the project unless
FPIC has been obtained.

o Significant impacts on critical cultural heritage. Significance of cultural
heritage should be assessed in cooperation with the affected indigenous
communities. It may include traditional knowledge which is intangible and
includes knowledge, innovations and practices including folklore or traditional
cultural expressions that have remained in use for sacred or ritual purposes
(sacred groves, sacred bodies of water or waterways, trees or rocks). This
potentially includes priority ecosystem cultural services.

For impacts arising from the above special circumstances, IFC PS7 puts forth a process
aimed at reaching an agreement with the indigenous peoples’ communities impacted by
the project, which involves:

¢ documenting the negotiation process that was mutually agreed to by the project
proponent and the affected indigenous communities

¢ documenting the outcome of the negotiation process, evidencing agreement
between the project proponent and the affected indigenous communities.

Project benefits

Where possible the project proponent should promote sustainable development benefits
and opportunities for indigenous peoples in a culturally appropriate manner.

Various factors including, but not limited to, the nature of the project, the project context
and the vulnerability of the indigenous peoples will determine how these communities
should benefit from a project. Identified opportunities should aim to address the goals and
preferences of the indigenous peoples including improving their standard of living and
livelihoods in a culturally appropriate manner, and to foster the long-term sustainability of
the natural resources on which they depend.

It is important to make a distinction between the benefits linked to the mitigation of
negative impacts of the project and the broader opportunities, such as employment and
economic opportunities the project may provide. Where these broader opportunities exist,
it is good practice to assist the indigenous communities to realise such opportunities.
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9.4.1.8 PS 8: Cultural heritage

9.4.2

PS 8 recognizes the importance of cultural heritage for current and future generations.
Consistent with the convention concerning the protection of the world cultural and natural
heritage, PS 8 aims to protect cultural heritage in the course of project activities. In
addition, the requirements of this PS on a project’s use of cultural heritage are based in
part on standards set by the convention on biological diversity.

For the purposes of this PS, cultural heritage refers to (i) tangible forms of cultural
heritage, such as tangible moveable or immovable objects, property, sites, structures, or
groups of structures, having archaeological (prehistoric), paleontological, historical,
cultural, artistic, and religious values; (ii) unique natural features or tangible objects that
embody cultural values, such as sacred groves, rocks, lakes, and waterfalls; and (iii)
certain instances of intangible forms of culture that are proposed to be used for
commercial purposes, such as cultural knowledge, innovations, and practices of
communities embodying traditional lifestyles. During the project life cycle, the client will
consider potential project impacts to cultural heritage and will apply the provisions of PS
8.

In addition to complying with applicable law on the protection of cultural heritage,
including national law implementing the host country’s obligations under the convention
concerning the protection of the world cultural and natural heritage, the host country will
identify and protect cultural heritage by ensuring that internationally recognized practices
for the protection, field-based study, and documentation of cultural heritage are
implemented.

In Tanzania, the EMA, 2004, and EIA and Audit Regulations, 2005, require project
development to take appropriate actions and mitigation measures to avoid or minimize
impacts to cultural resources. Among the applicable legislation, having bearing on cultural
resources includes:

e The Antiquities Act Cap 333 of 2002 and the Antiquities Rules, 1990
o The Grave (Removal Act), 1968

o The Land (Assessment of the Value of Land for Compensation) Regulations,
2000

o The Compensation and Resettlement Guideline (CRG), February 2008
o The Land Act No. 4, 1999, and the Village Land Act No. 5, 1999.

World Bank Group Environmental, Health and Safety (EHS) Guidelines, 2007

The environmental, health and safety (EHS) guidelines are technical reference
documents with general and industry-specific examples of good international industry
practice (GlIP). The EHS guidelines contain the performance levels and measures that
are generally considered achievable in new facilities by existing technology at reasonable
costs. Application of the EHS guidelines to existing facilities may involve the
establishment of site-specific targets, with an appropriate timetable for achieving them.
The applicability of the EHS guidelines are meant to be tailored to the hazards and risks
established for each project based on the results of an environmental assessment in
which site-specific variables, assimilative capacity of the environment, and other project
factors, are taken into account. The applicability of specific technical recommendations
will be based on the professional opinion of qualified and experienced persons. This ESIA
study is in line IFC EHS guidelines requirements.
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9.4.3

Environmental, Health, and Safety Guidelines for Railways, 2007

The EHS guidelines for railways are applicable to activities typically conducted by rail
infrastructure operators dedicated to passenger and freight transport. The document is
organized into two main areas, namely rail operations, covering construction and
maintenance of rail infrastructure as well as operation of rolling stock, such as
locomotives and rail cars; and, locomotive maintenance activities, including engine
services, and other mechanical repair and maintenance of locomotives and railcars.

The guideline provides additional health and safety issues specific to railway operations
(not addressed in general EHS guideline) include the following rail operational safety,
transport of dangerous goods, level crossing safety and pedestrian safety, train/worker
accidents, noise and vibration, diesel exhaust, fatigue, electrical hazards, electric and
magnetic fields.

It also provides community health and safety impacts during the construction,
rehabilitation, and maintenance of railways. These impacts include, among others, dust,
noise, and vibration from construction vehicle transit, and communicable diseases
associated with the influx of temporary construction labour.

The guideline also provides performance indicators and monitoring guideline for both
environment and occupational health and safety.

This guidance provides recommended measures to prevent and control impacts to wildlife
habitats during construction of rights-of-way:

e avoid fragmentation or destruction of critical terrestrial and aquatic habitats by
siting railways, rail yards, support facilities, and maintenance roads to avoid such
locations or by utilizing existing transport corridors whenever possible. Where
fragmentation of critical habitats cannot be avoided, maximize the availability of
animal crossings (e.g. bridges, culverts, and over-crossings) and provide jointing
chambers to allow small animals a means of escape from the railway

e when rail crossings of watercourses are unavoidable, maintain water flow and
fish access by utilizing clear-span bridges, open-bottom culverts, or other
appropriate methods. Where sensitive habitats cannot be avoided by rail
alignment, construction of bridges should be considered to span at-risk areas
(e.g. wetlands)

e minimize the clearing of riparian vegetation during construction

e avoid construction activities during the breeding season and other sensitive
seasons or times of day, especially where critically endangered or endangered
species are concerned

e avoid the introduction of invasive species during reinstatement activities,
preferably using native plant species and, when feasible, clear invasive species
during routine vegetation maintenance (see ‘right- of-way maintenance’ section
below)

e when procuring crossties for rail line construction, consider their source to avoid
unsustainable harvesting of forest products in a critical habitat.

9.4.4 IFC EHS Guidelines for Construction Materials Extraction, 2007
This guideline includes information relevant to construction materials extraction activities
such as aggregates, limestone, slates, sand, gravel, clay, gypsum, feldspar, silica sands,
and quartzite, as well as to the extraction of dimension stone. It addresses stand-alone
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9.4.5

projects and extraction activities supporting construction, civil works, and cement
projects.

The guideline also provides a summary of EHS issues associated with construction
materials extraction that occur during the operational, construction, and decommissioning
phases, along with recommendations for their management.

It also provides community health and safety issues specific to construction materials
extraction projects primarily including land instability, water, explosives safety and
decommissioning. Additional potential risks to community health and safety include risks
from uncontrolled access to construction sites, exposure to waterborne, water-washed,
and water-associated diseases from creation of water impoundments, and exposure to
increased traffic of materials transport vehicles.

The guideline also provides performance indicators and monitoring guideline for both
environment and occupational health and safety.

IFC and EBRD worker accommodation: Process and standard

This guidance note looks at the provision of housing or accommodation for workers by
employers and the issues that arise from the planning, construction, and management of
such facilities.

Generally, workers are housed by their employers in cases where, either the number or
the type of workers required cannot be sourced from or accommodated within local
communities. Thus, provision of workers’ accommodation is often associated with the
importation of an external workforce into an area. This can occur because the local labour
supply or skills base is inadequate, because the workers are simply not available due to
the remote location of the worksite, or the particular skills required or because migrant
workers due to the nature of the work or the working conditions can only satisfy labour
requirements.

Provision of worker housing may relate to a temporary phase of a project (e.g. an
exploration or construction camp) or may be more permanent (e.g. a factory dormitory or
plantation camp). Depending on the type of accommodation, there are a range of
considerations relating to both the living conditions of the workers themselves, and to the
impact that workers’ housing facilities may have on surrounding communities.

Both the EBRD and IFC apply environmental and social performance standards in
relation to their investments that include provisions on labour and working conditions. The
EBRD has included a specific provision in its Environmental and Social Policy addressing
workers’ accommodation; paragraph 16 of Performance Requirement 2 (PR 2) stipulates:
“Where a client provides accommodation for workers, the accommodation shall be
appropriate for its location and be clean, safe and, at a minimum, meet the basic needs
of workers. In particular, the provision of accommodation shall meet national legislation
and international good practice in relation, but not restricted, to the following: the practice
for charging for accommodation; the provision of minimum amounts of space for each
worker; provision of sanitary, laundry and cooking facilities and potable water; the location
of accommodation in relation to the workplace; any health, fire safety or other hazards or
disturbances and local facilities; the provision of first aid and medical facilities; and
heating and ventilation. Workers’ freedom of movement to and from the employer-
provided accommodation shall not be unduly restricted.”

PS 2 aims to promote “safe and healthy working conditions, and to protect and promote
the health of workers”. This covers living conditions as well when these are the
responsibility of employers. IFC Guidance Note 2 on labour and working conditions
specifically mentions the potential danger of forced labour when housing is provided to
workers in lieu of payment or where inappropriate charges for housing are levied.
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9.4.6 WHO ambient air standards
9.4.6.1 WHO Air Quality Guidelines, 2000 & 2005
The WHO air quality guidelines (AQG) have been widely used as a reference tool to assist
decisionmakers around the world in setting air quality standards and goals. The AQG
global update, 2005 provides global recommendations on important air contaminants that
pose health concerns, including thresholds and restrictions.
The guidelines apply worldwide to both outdoor and indoor environments and are based
on expert evaluation of current scientific evidence.
The IFC EHS guidelines reproduce the 2005 WHO guidelines as recommended criteria
for air quality, in the absence of national standards.
9.4.6.2 WHO Air Quality Guidelines, 2021
WHO published revised air quality guidelines for pollutants in ambient air in September
2021. The new AQGs for particulate matter (PM) and nitrogen dioxide (NO:) are
substantially lower than the 2005 guidelines and are widely exceeded in many urban and
other locations around the world. Interim targets are provided as achievable ‘milestones’
on the journey to meeting the guidelines.
9.4.7 Additional applicable World Bank guidelines and standards
Other IFC guidelines and handbooks that should be considered are below. This project
team will continuously assess whether any additional guidelines are applicable, as the
project develops over the ESIA process:
e |FC General EHS Guidelines, 2007
e |FC's Good Practice Note on Addressing Grievances from Project-Affected
Communities, 2009
¢ |FC's Handbook for Addressing Project-Induced In-Migration, 2009
e |FC and EBRD's Guidance Note on Workers' Accommodation: Processes and
Standards, 2009
e |FC's Good Practice Handbook on Cumulative Impact Assessment and
Management: Guidance for the Private Sector in Emerging Markets, 2013
e |IFC's Environmental and Social Management System Implementation Handbook:
Construction, 2014
¢ |FC's Environmental and Social Management System Implementation Handbook:
General, 2015
e |FC's Good Practice Note on Managing Contractors' Environmental and Social
Performance, 2017
o |FC EHS Guidelines: Waste Management Facilities, 2007.
9.5 International conventions, standards and guidelines
United Nations Framework Convention on Climate Change, 1992. The objective of
UNFCCC is to stabilize the concentration of GHG in the atmosphere, at a level that allows
ecosystems to adapt naturally and protects food production and economic development.
The project shall use fossil fuels during construction. Since Tanzania is a Party to the
UNFCCC the Project Proponent shall endeavour to minimise the generation of GHG.
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ILO Convention: C138 Minimum Age Convention, 1973 The United Republic of Tanzania
ratified the Convention on 16:12:1998. The convention prohibits child labour. The project
proponent shall demonstrate no child is employed in the project activities.

ILO Convention: C182 Worst Forms of Child Labour Convention, 1999. Ratified by United
Republic of Tanzania on 12:09:2001. The project proponent shall demonstrate no child
is employed in the project activities.

ILO Convention: Forced Labour Convention (C029), 1930. The United Republic of
Tanzania ratified the Convention on 30.01.1962. The Convention addresses the issue of
forced labour and to provide a framework for member states to eliminate this practice.
The project proponent shall ensure that no forced labour practices in the project activities.

ILO Convention: Freedom of Association and Protection of the Right to Organise (C087),
1948, which was ratified on 18.04.2000 by The United Republic of Tanzania. This
Convention aimed at safeguarding the rights of workers and employers to form and join
organizations of their own interest without getting resistance or interference from the state
or employers. The project proponent shall demonstrate that no interference to the workers
or employers from joining or forming organizations.

ILO Convention: Right to Organize and Collective Bargaining (C098), 1948. This
Convention which aim at protecting the rights of workers and employers to engage in
collective bargaining and to form and join trade unions freely, was ratified by The United
Republic of Tanzania was done on 30.01.1962. the project proponent shall demonstrate
no interference to workers or employers to form and join unions.

ILO Convention: Equal Remuneration (C100), 1951. This Convention was ratified The
United Republic of Tanzania on 26.02.2002. The Convention aims at equal remuneration
for work of equal value for men and women. The project proponent shall demonstrate
equal value for men and women.

ILO Convention: Abolition of Forced Labour (C105), 1957. This Convention aims to
eliminate all forms of forced or compulsory labour and it was ratified by URT on
30.01.1962. The project proponent will demonstrate no forms of forced or compulsory
labour during project implementation.

ILO Convention: Discrimination (Employment and Occupation) (C111), 1958. The United
Republic of Tanzania ratified the Convention on 26 Feb 2002. This Convention addresses
discrimination in the workplace and aims to promote equality of opportunity and treatment
in employment and occupation. The project proponent shall demonstrate no form of
discrimination in the workplace.

Convention on Biological Diversity (Rio de Janeiro 1992). This Convention, which calls
for the sustainable use biological diversity, was ratified by Tanzania in 1996. Tanzania is
a country with rich biodiversity. The project proponent shall demonstrate that no endemic
or threatened species in the project corridor that will be adversely impacted. Furthermore,
best practices of flora and fauna protection will be observed by contactors.

Convention in International Trade in Endangered Species (CITES), 1973. The CITES of
Wild Fauna and Flora, also known as the Washington Convention) is a multilateral treaty
to protect endangered plants and animals. It was drafted as a result of a resolution
adopted in 1963 at a meeting of members of the International Union for Conservation of
Nature (IUCN). Tanzania ratified it in 09/12/2004. The project proponent will cooperate
with designated authority to make sure that no trading in endangered species throughout
the project.

Montreal Protocol on the Substances Depleting Ozone Layer, 1987. This is an
international treaty designed to protect the ozone layer by phasing out the production of
numerous substances that are responsible for ozone depletion. Tanzania accessed this
protocol on 07.04.1993 and has ratified several of its amendments. While TRC will ensure
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no ODS are used in its activities e.g. in refrigerators, Air Conditioners etc., it will cooperate
with designated authority to make sure that ODS are not imported in the country illegally.

ILO C148, Working Environment (Air Pollution, Noise and Vibrations) Convention, 1977.
The convention was ratified by Tanzania in 1984. It aims at demonstrating safe working
environment for workers. The implementation of project must prevent the exposure of its
workers and the public from any occupational hazards by providing appropriate security
and safety equipment.

IAQM guidance on the assessment of dust from demolition and construction emphasises
methodology on dust risk assessment (in terms of disamenity, PM1o concentration and
the potential for adverse impacts on human health and impacts on sensitive ecological
receptors and specification of mitigation measures appropriate to the level of risk
identified.

IAQM Guidance of Air Quality Monitoring in the Vicinity of Demolition and Construction
Sites (the IAQM 2018 guidance) provides guidance on air quality monitoring in the vicinity
of demolition and construction sites which provides high level advice on monitoring but is
not designed to be prescriptive with regards the various monitoring techniques that can
be used.

9.6 Institutional framework
The institutional arrangement for environmental management in Tanzania is well spelt
out in the EMA (2004). There are seven institutions mentioned by the act, of which the
Minister Responsible for the Environment is the overall in-charge for administration of all
matters relating to the environment.
Part lll, Section 13(1) of EMA (2004) states that the Minister responsible for environment
shall be the overall in charge of all matters relating to the environment and shall in that
respect be responsible for articulation of policy guidelines necessary for the promotion,
protection and sustainable management of environment in Tanzania.
The legal institutions for environmental management in Tanzania include:
¢ National Environmental Advisory Committee
e Minister responsible for Environment; Director of Environment; National
Environment Management Council (NEMC); National Environmental Advisory
Committee
o The National Advisory Environmental Committee is comprised of members with
experience in various fields of environmental management in the public and
private sector and in civil society. The committee advises the Minister on any
matter related to environmental management
¢ Minister Responsible for Environment. The Minister is responsible for matters
relating to environment, including giving policy guidelines necessary for the
promotion, protection, and sustainable management of the environment in
Tanzania. The Minister approves an EIA and may delegate the power of approval
for an EIA to the DoE, Local Government Authorities or Sector Ministries
e Director of Environment. The Director of Environment heads the Office of the
Director of Environment and is appointed by the President of the United Republic
of Tanzania
e NEMC. The NEMC's purpose and objective is to undertake enforcement,
compliance, review and monitoring of EIA’s and to facilitate public participation in
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environmental decision-making. Relevance: register and oversee the whole EIA
process; controls the implementation of the environmental management plan
(EMP) during and after construction of the project; monitors the effects of
activities on the environment during & after construction and during operation.

Corporate and institutional governance

The overall management of the project

From an institutional point of view, TRC is responsible for the overall management of the
project and has the following responsibilities:

e implementation of an ESIA in terms of local legislation and the LAS to identify
and assess project specific impacts and the formulation of and ESMP describing
mitigation and monitoring measures that address the impacts identified

o establishment of an ESMS that incorporates all the requirements of the ESIA and
ESMP

e project implementation and day-to-day environmental management and
monitoring according to the ESMP and ESMS

e subjecting the project to environmental auditing by independent auditors.

Table 9-2 represent list of TRC existing plans, procedures and policies including E&S
policy which forms a foundation for YM procedures, plans and policies developed for SGR
Lot 3&4 project.

The TRC implementation organisation for the design and build of the project (YM), and
any third-party contractors will be contractually bound to the TRC’s ESMS and ESMP.
YM already has the following systems, plans and procedures in place (Table 9-1), which
have been reviewed as part of the ESIA, where relevant.

Table 9-1: YM existing plans and procedures

Document Name Document Type
1 ESMP Plan
2 Soil management plan Plan
3 Spill prevention and emergency response plan Plan
4 Water management plan Plan
5 Biodiversity management plan Plan
6 Cultural heritage and chance finds management plan Plan
7 Integrated pest management procedure Procedure
8 Off-site working procedure Procedure
9 Hazardous material management procedure Procedure
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No Document Name Document Type
10 Waste management procedure Procedure
11 Environmental incident response procedure Procedure
12 Contaminated land management procedure Procedure
13 Environmental and social training procedure Procedure
14 Environmental emergency procedure Procedure
15 Noise and nuisance reduction procedure Procedure
16 Pollution prevention procedure Procedure
17 Code of conduct procedure Procedure
18 Stakeholder engagement and grievance procedure Procedure
19 Subcontractor and supplier management procedure Procedure
20 Influx management strategy Strategy
21 Occupational health and safety management plan Plan

22 Traffic management plan Plan

23 Communicable diseases management plan Plan

24 Blasting and explosive procedure Procedure
25 Work at height procedure Procedure
26 Scaffolding procedure Procedure
27 Safe lifting and rigging operations procedure Procedure
28 Risk management procedure Procedure
29 Permit to work procedure Procedure
30 Incident investigation and notification procedure Procedure
31 HSES training procedure Procedure
32 Fire prevention and protection procedure Procedure
33 Excavation safety procedure Procedure
34 Emergency response procedure Procedure
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No Document Name Document Type
35 Disciplinary action procedure Procedure
36 Community health, safety and security management procedure Procedure
37 Personal protective equipment (PPE) procedure Procedure
38 Start card procedure Procedure
39 HSE inspection procedure Procedure
40 Hot works procedure Procedure
41 Lockout tagout (LOTO) procedure Procedure
42 Confined space procedure Procedure
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Table 9-2: List of Project-specific policies, plans and procedures developed and adopted for SGR Project (TRC)

Plans and Procedures

Description

Document reference

number/ date

Environmental Management System (EMS)
Manual

TRC is committed to implementing high standards of
environmental performance across all its operations and
ensure Environmental Management System (EMS) is
integrated within our processes. We believe that focus on
environmental management is an integral part of our
commitment to sustainable social and economic
development.

The intended outcomes of our EMS are: -

Fulfilling all environmental laws, regulations and standards
relevant to our services.

Protecting the environment by applying best management
practices to prevent pollution.

Adapting best practices as part of continual improvement of
our environmental performance.

This EMS manual has been developed to help anyone
navigate their way through the TRC’s Environmental
Management System. It also acts as a signposting document
to indicate how each of the clauses in ISO14001:2015
standard have been addressed.

EMS-01 version 00
20/04/2020

Existing

Environmental & Social Policy

Environmental Policy

The purpose of this policy is to promote sustainability,
responsibility, and ethical practices throughout the project
lifecycle. Primarily, it serves to ensure that environmental and
social considerations are integrated into project planning,
implementation, and decision-making processes.

This policy outlines the project's commitment to minimizing
negative environmental impacts, preserving natural
resources, and safeguarding the well-being of communities
and stakeholders affected by the project.

TRC E&S Policy, version
02

22/02/2024

Updated

GSD-03
20/04/2020

Existing
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Plans and Procedures Description Document reference
number/ date

Policy for prevention and response to gender The overall objective of this GBV and SEA Policy is to 22/02/2024 New
based violence (GBV) accelerate efforts towards the prevention, response and

elimination of GBV and SEA in TRC undertakings
GSP-01: Environmental Risks, Opportunities & | The purpose of this procedure is to establish an integrated GSP-01 version 00 Existing
Aspects Procedure approach of determining environmental risks, opportunities 20/04/2020

and aspects within TRC processes including the
establishment of actions to manage them. Basically, this
procedure aims to address clause 4.1, 4.2, 4.3 and 6.1 of
ISO 14001 international standard.

GSP-02: Documented Information Control This procedure defines the requirements for the creation, GSP-02 version 00 Existing
Procedure review, approval, distribution, use and revision of TRC

!Enwronr_nental Management System (EMS) documented 20/04/2020

information.

This procedure applies to: -

e documented information required by ISO 14001:2015
international standard

e documented information created by TRC as being
necessary for the effectiveness of the environmental
management system

GSP-03: Internal EMS Audit Procedure The internal audit has long been recognized as an integral GSP-03 version 00 Existing
component of effective system management. The purpose of
internal EMS audit is to: -

20/04/2020
e determine whether EMS conforms to the requirements of
ISO 14001:2015;
e check whether EMS has been properly implemented and
maintained;
e provide information on the results of the audits to senior
management;
e This procedure defines the process and methods for
conducting internal Environmental Management System
(EMS) audits within TRC processes
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Plans and Procedures

Description

Document reference
number/ date

GSP-04: Management Review Procedure Management review is the high-level review of the GSP-04 version 00 Existing
environmental management system aimed at checking the
adequacy and effectiveness of the system to enhance the
environmental performance. 20/04/2020
This procedure defines the process and methods for
conducting management reviews of the environmental
management system at TRC.
GSP-05: Continual Improvement Procedure The purpose of this procedure is to have a standard GSP-05 version 00 Existing
approach of identifying opportunities for improvement,
dealing with nonconformities and corrective actions to
: 20/04/2020
enhance environmental management system performance.
GSP-06: Environmental Emergency This procedure outlines the process needed to prepare for GSP-06 version 00 Existing
Preparedness & Response Procedure and respond to potential emergency situations a view of
reducing Ilkel|hood_ of occurrence or m|t|_gat|ng CONSeqUeNces | ,, 045000
and thereby reducing impact on the environment
GSP-07: Hazardous Chemical Management The purpose of this procedure is to provide steps needed to GSP-07 version 00 Existing
Procedure manage and control oil and other chemicals during storage,
handling and disposal 20/04/2020
GSP-08: Dangerous Goods Transportation The purpose of this procedure is to provide steps needed to GSP-08 version 00 Existing
Procedure manage and control dangerous goods during rail or road
transportation and storage. 20/04/2020
GSP-09: Engines Emission Management The purpose of this procedure is to provide series of actions GSP-09 version 00 Existing
Procedure needed to manage and control emissions resulting from
combusfuon of c_i|esel / pgtrol engines. Such engines include 20/04/2020
locomotive engines, vehicle engines, power generator
engines, drilling machines and compressors.
GSP-10: Fugitive Dust Management The purpose of this procedure is to provide steps needed to GSP-10 version 00 Existing
Procedure manage and control fugitive dusts resulting from construction
works and drilling and blasting activities of TRC including 20/04/2020
contractors
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Description

Plans and Procedures Document reference
number/ date
GSP-11: Explosives Management Procedure The purpose of this procedure is to provide series of actions GSP-11 version 00 Existing
needed to manage and control explosives used in civil works
especially works associated with drilling and blasting
activities. 20/04/2020
GSP-12: Non-Hazardous Waste Management | The purpose of this procedure is to provide actions needed to | GSP-12 version 00 Existing
Procedure manage and control non-hazardous wastes in all TRC
processes and activities. 20/04/2020
GSP-13: Trains Toilet Wastes Management The purpose of this procedure is to provide actions required GSP-13 version 00 Existing
Procedure to manage and control toilet wastes generated from
passengers and block trains. The procedure will support TRC 20/04/2020
to gradually adapting advanced technologies in managing
and controlling the toilet waste
GSP-14: Procurement Management Procedure | The purpose of this procedure is to provide actions required GSP-14 version 00 Existing
to manage and control the procurement of goods and
services that shall address environmental requirements 20/04/2020
before purchasing and their use in our TRC processes and
service delivery.
This procedure is a supplement document to the Public
Procurement Regulations (2013) aims to interpret the
regulation for ease implementation. It does not intend to
supersede any requirements stipulated in that regulation.
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10

BIODIVERSITY BASELINE AND IMPACT
ASSESSMENT

10.1

10.2

10.2.1

10.2.2

A biodiversity impact assessment was conducted by 5 Capitals and EcoTek, and is
copied into this section below, with appendices included at the end of the ESIA report
(Appendix 4). Impact assessment and mitigations identified are also included in the
Aspects and Impacts Matrix in Appendix 7.

Protected areas

Tanzania has more than 800 protected areas comprising about 43.7% of the total land
area of the country including game-controlled areas covering at least 28% of mainland
Tanzania and forest reserves around 15.7% (CBD, 1992). The proximity to the alignment
of the SGR Lots 3 and 4 is shown in Figure 10-1, which highlights the multiple forest
reserves located within a 50 km buffer from the ROW, and the close proximity (1 km) of
Nyahua Mbuga Forest Reserve south of Lot 3 and the llomero Hill and Igombo River
Reserves along and adjacent to Lot 4. It also passes through Wembere GCA and
Msulguda and Chaya Open Areas.

The overall range of protected areas in the vicinity of, or traversed by, the Lots 3 and 4
include national protected areas, game reserves, game-controlled areas, open areas,
forest reserves and a beekeeping reserve. These protected areas are recognized both at
national and international levels (under IFC standards and Equator Principles).

PS 6 requires consideration of internationally recognized protected areas in addition to
national gazetted protected areas. Among important internationally recognized protected
areas are the wildlife migratory corridors (WMC), important bird areas (IBAs) and Ramsar
sites which are components for key biodiversity areas.

Important bird areas (IBA)

There are three IBA and KBA extending from approximately 50 km to 250 km from the
project alignment including the first Ramsar site to be designated in Tanzania comprising
part of the Moyowosi complex (Figure 10-2). The three IBA are briefly summarised in the
sub-sections below.

Wembere Steppe IBA

A review of the IBA has identified that the nearest IBA to the project is Wembere steppe
which is less than 50 km north of Lot 3. The Wembere river rises in hilly country south-
east of Tabora and south-west of Singida and forms the maijor river of the Eyasi internal
drainage basin flowing north through the Wembere flood-plain before turning north-east
at Lake Kitangire and then into Lake Eyasi. Over the last 35 years there has been
extensive habitat destruction and alteration such that there are now far fewer trees and
increased erosion. However, during periods of heavy rain the area becomes impassable
and unsuitable for livestock grazing and this is when waterbirds breed. The populations
of IBA trigger species are all IUCN LC with the exception of Fischer’s lovebird (NT) and
Karamoja apalis (VU).

Ugalla River Game Reserve IBA

Ugalla River Game Reserve IBA is located 100 km southwest of Lot 3 alignment. The
area is mainly miombo woodland with Brachystegia spiciformis, B. longifolia and B.
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10.2.3

wangermeeana predominating. Julbernardia globiflora is also common, as are the
commercially important Pterocarpus angolensis and Afzelia quanzensis.

It was first designated in 1954 as a dry season reserve for concentrations of Hippotragus
niger (Sable Antelope) and other large ungulates. With the game-controlled areas (GCA)
immediately to the north-west, it is included as part of the Moyowosi complex as the first
Ramsar Site in Tanzania.

The IBA trigger species are waders including Wattled Crane, which is [IUCN VU and
several others that are least concern.

Moyowosi - Kigosi Game Reserves IBA

This site is a vast wetland system of limited access, even in the dry season. During times
of peak flood, the floodplains of the Malagarasi, Moyowosi, Nikonga, Kigosi and Gombe
rivers cover nearly 1,000,000 ha and the permanent swamps along the margins of the
rivers and lakes extend over 350,000 ha. The riverine vegetation is dominated by
Borassus and Phoenix palms with stands of Acacia woodland along the margins of the
floodplain.

The IBA trigger species are waders including Wattled Crane, Shoebill (VU) and Great
Snipe (NT). (Ref: BirdLife International (2023) Important Bird Areas factsheets).

Yapi Merkezi Insaat ve Sanayi Anonym Sirketi 103
SRG Lot 3 & 4 ESIA report
2040173-01 (03)



-
= gy i

Figure 10-1: Summary of protected areas within 50 km of the project
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Figure 10-2: IBA and KBA in proximity to the project
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10.2.4 National protected areas

10.2.4.1 National Nature Forest Reserves

Since 2002, the government has been working to identify and upgrade the status of a
network of key sites for conservation that were already under the management of the
Tanzania Forest Services (TFS) Agency. There are two portfolios of Nature Forest
Reserve — firstly within the Eastern Arc Mountains, whilst the other includes the best
national examples of other forests.

This process had resulted in the declaration and gazettement of 12 Nature Forest
Reserves by early 2017. Of these, eight are found in the Eastern Arc Mountains (from
north to south: Chome, Magamba, Nilo, Amani, Mkingu, Uluguru, Kilombero and
Uzungwa Scarp), one is located in the Southern Highlands (Mount Rungwe), one is found
in the coastal forests in southern Tanzania (Rondo) and one encompasses the forests of
a recently dormant volcano (Mount Hanang). The last one (Minziro) includes areas of
lowland swamp forest close to the Uganda border that is of similar composition to the
forests of the Congo Basin (ref: The Arc Journal, Tanzania Forest Conservation Group,
May 2017).

The project traverses several protected areas that include game reserves, GCAs, forest
reserves and open areas. In addition, the project traverses in the proximity to Kisigo
Game Reserve and Muhesi Game Reserve to south which are part of Ruaha — Rungwa
- Ugala River ecosystem and Swaga Swaga Game Reserve to the north. The national
ownership of the mentioned protected area categories is described in the following sub-
sections.

10.2.4.2 Game reserves

In Tanzania, game reserves are under the jurisdiction of the Ministry of Natural Resources
and Tourism (MNRT) and directly under the management of the Tanzania Wildlife
Management Authority (TAWA), which is a parastatal organization under the MNRT.

Muhesi Game Reserve is located south of MGR and the proposed Lot 3 alignment at
about 19.5 km from and extending southwards to join Kizigo Game Reserve. Both Kizigo
and Muhesi Game Reserves form an extended wildlife area that connects with Swaga
Swaga Game Reserve, which is located north of the MGR and the proposed Lot 3
alignment at about 93 kms.

10.2.4.3 Game controlled areas (GCA)

The GCA are another type of protected area provided for under the Wildlife Conservation
Act (WCA). The GCA’s are declared for conservation of wildlife outside village land where
activities detrimental to wildlife are prohibited. Therefore, in the GCA residence,
cultivation, and livestock keeping are allowed to take place in the areas. Since GCA allow
residence and human activity and were created on areas of traditional use and
settlement, many GCA entirely overlap with customarily managed village lands. Lot 3
crosses the Wambere and Chaya GCA, which are also potential elephant dispersal areas
(Error! Reference source not found.).

10.2.4.4 Forest reserves

Forest reserves are under the MNRT and directly under the management of the forestry
and beekeeping department. The department is responsible for issuing policies on the
management of forest resources in the country, however, the management of the forest
reserves is under the Tanzania Forest Services (TFS) a parastatal organization of the
MNRT. TFS is responsible for management of national gazetted forest as well as forests
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in open areas. Local government authorities are also responsible for managing village
land forest reserves situated on village lands.

The project alignment traverses Nyahua forest reserve in Sikonge district and Aghondi
forest as part of National beekeeping reserve that is nationally protected. Furthermore,
the Lot 3 alignment also passes through ungazetted forest reserves that are protected by
villages by-laws. These include Tura, Malongwe Karagasi and Goweko village forest
reserves. The Lot 4 alignment traverses at the centre of llomero Hill forest reserve,
Igombe FR in Tabora and just closer to Makere forest reserve before making it to Isaka
in Shinyanga all of which have the potential to host important fauna species given the fact
that they are in the proximity of some GCA and/or open areas (Error! Reference source
not found.).

Surveys and observations indicate that the forests along the project alignment are rich in
terms of natural habitats including thicket forests (largely in Manyoni and Itigi) and
miombo forests (covering the largest part of Tabora districts) therefore hosting significant
number of wildlife also witnessed through the studies.

Figure 10-3: Lot 3 at proximity and/or traversing some wildlife and forest including
the GCA PAs along its ROW Courtesy: UDSM ESIA (2023)

10.2.4.5 Other forests (under forest reserves and village and district lands)

There are several forests under district and village council providing connectivity between
nationally protected forests. The majority of these forest stands are highly fragmented,
following human encroachment although seemingly they still support a high diversity and
abundance of fauna (i.e. mammals and birds). The existing connectivity of forests
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between forest reserves and district/village owned forests provide important movement
corridors across the project alignment and beyond. Examples of such important
connections include the Nyahua Forest reserve through Goweko Forest, Kigwa Rubuga
to Igombe and llomelo FR and beyond these areas. Beyond national protected forests
and areas that provide connectivity, there exist patches of forests are surrounded by
agricultural landscapes and human settlement areas which are likely to limit the
movement of some medium to large sized mammals between forested areas through to
their traditional movement corridors.

In comparative terms, the Nyahua forest reserve (that is crossed by the project alignment)
has a high abundance for fauna especially the elephants and medium sized mammals
such as antelopes and birds. Other woodlands within the alignment also support some
fauna. The Miombo woodland forests and Itigi thickets among the habitats in Lots 3 and
4 do support several species of birds, which are not necessarily forest specialists.
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Figure 10-4: Lot 4 alignment crossing through llomelo Hills and Igombe River FRs
and at proximity to Makere Game Reserve Courtesy: UDSM ESIA (2023)

10.3 Other Sensitive Areas of High Conservation Value
10.3.1 Itigi Thicket and Miombo Woodland

10.3.1.1 ltigi thickets

Itigi thickets that are highly specialized type of habitats harbouring nearly 100 plant
species and are very important habitats for fauna species. The project alignment crosses
these important habitats from Makutopora station through to Chaya village in Itigi District.
The analysis of large mammals to insect populations has indicated that, the habitat
harbours larger numbers of fauna as compared to others e.g. analysis of species richness
by habitats along the project had indicated a higher number of large to medium mammal
activities were found in the Itigi thickets followed by Miombo woodlands, than in other
habitats studied. Elephant and hartebeest are among the large mammals utilizing the Itigi
thickets.
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10.3.2 Wildlife corridors and dispersal areas

Wildlife migratory corridors are essential links between different animal populations to
ensure genetic viability and habitats through migration routes. Access to alternative
feeding grounds can be a lifeline during altered weather conditions which may be
exacerbated by climate change and/or variation that may in turn help mitigate human
wildlife conflict such as crop raiding. Therefore, according to the IFC PS, equator
principles and other national and international environmental safeguard standards,
wildlife corridors should be protected.

Both Lots 3 and 4 alignments have existing wildlife crossings that are linked to feeding
grounds and/or to existing wildlife corridors (Error! Reference source not found.). A key
wildlife corridor is the Swagaswaga-Muhesi/Kigosi corridor which also contributes to
multiple crossing points around Manyoni and Itigi districts. In addition, other sites that
have a high number of wildlife crossings are around the proposed Manyoni campsite
where numerous signs of elephant presence were recorded during the dry season. The
principal elephant crossing points were confirmed during the wet season with two
additional locations east of Chaya.

Figure 10-5: Recorded wildlife crossings and the Swaga Swaga-Muhesi/Kigosi
corridor along the Lot 3 project area courtesy: UDSM ESIA (2023)

It is noteworthy that, the existence of, Muhesi game reserve which is located south of
MGR and the Lot 3 alignment at about 19.5 km from and extending southwards to join
Kizigo game reserve, provides evidence that the Swagaswaga-Muhesi/Kigosi corridor is
active. Both Kizigo and Muhesi game reseves form an extended wildlife area that
connects with Swagaswaga game reserve, which is located north of the MGR and the
proposed Lot 3 alignment at about 93 km. A more recent study has indicated that,
Rungwa, Kizigo, and Muhesi game reserves have the largest elephant population in
Tanzania, with an estimation of 15,836 African elephant (Chase et al. 2016). The ESIA
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surveys between June and August 2022 have provided evidence of existence of wildlife
movements and crossings both in Lots 3 and 4 project alignment through the
Swagaswaga-Muhesi/Kigosi corridor and nearby areas. Although importantly, there were
more elephant signs that were recorded in these areas.

The 2010-15 National Elephant Management Plan of Tanzania names Elephant
Corridors as its second Strategic Objective, providing a positive conservation agenda for
other large mammal species (Ref. Jones, T., Bamford, A. J., Ferrol-Schulte, D.,
Hieronimo, P., McWilliam, N., and Rovero, F. 2012. Vanishing wildlife corridors and
options for restoration: a case study from Tanzania. Tropical Conservation Science Vol.
5(4):463-474. Available online: www.tropicalconservationscience.org).

Although studies by TAWIRI, 2010 recognize only Swagaswaga-Muhesi/Kigosi wildlife
corridor, the consultations through TAWA and local community in Lots 3 and 4 have
indicated more corridors including those crossing from Nyahua Forest reserve through
Goweko-Kigwa/Rubuga_to Puge South to llomelo-lgombe to North Makere Reserves.
The movement, according to the discussions with TAWA and confirmed through
community consultations goes all the way to Muyovosi/Malagarasi game reserves and
back. The timings of the movements have been reported to be rainy season (largely
March/April) and partly in earliest days of dry season in Lot 4 and all times in Lot 3. The
elephant and other wildlife crossings on the project have been confirmed both in Lots 3
and 4 (Error! Reference source not found. and Figure 10-6). Noteworthy, the wildlife
signs across Lot 4 were less than those identified in Lot 3. This could be because the
study was conducted in the dry season. Despite this drawback, the discussions with
TAWA, village authorities and some communities provided reliable information on the
wildlife movements and seasonality in both Lots 3 and 4.

The Tanzania Wildlife Corridors Assessment, Prioritization and Action Plan (2022 -2026)
prepared by TAWIRI on behalf of the Ministry of Natural Resources and Tourism (MNRT)
Wildlife Division, with support from Tanzania National Parks (TANAPA) and Tanzania
Wildlife Authority (TAWA) provides the latest information on the delineating and
prioritization of wildlife corridors, the feasibility for conservation and a Priority Action Plan.

The recent passage of Tanzania’s Wildlife Conservation (Wildlife Corridors, Dispersal
Areas, Buffer Zones, and Migratory Routes) Regulations (2018), the “Corridor
Regulations,” exemplifies the commitment of the Tanzanian government to maintain and
restore critical wildlife corridors to sustain the incredible biodiversity for which Tanzania
is world-renowned. The purpose of the new report was to delineate, assess, and prioritize
wildlife corridors across Tanzania, including critical transboundary corridors to protected
areas in neighbouring countries, and to develop a ‘“priority action plan,” as called for in
Tanzania’s Corridor Regulations.

The wildlife corridors network identified 61 corridors including eight transboundary
corridors that are likely important for wildlife movement between targeted protected areas
at the countrywide scale based on natural land cover and various human influences on
the landscape. The wildlife corridor network was developed to support a systematic
assessment and prioritization of wildlife corridors important to maintaining and restoring
Tanzania’s rich natural heritage. Detailed assessments and ground truthing of the on-the-
ground situation in each corridor will be needed in order to prepare robust plans of action
to secure these corridors. (Ref: TAWIRI, 2023)

It is noted in this latest report that the Ruaha Rungwa - Swaga Swaga corridor is one of
five corridors of vital importance linking northern and southern Tanzania which require
habitat restoration to restore connectivity between wildlife populations.
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Figure 10-6: Recorded wildlife crossings and potential corridors in Lot 4 courtesy:
UDSM ESIA (2023)

10.3.2.1 Wildlife corridors crossing width

Given the importance to understand specific wildlife crossings in the project to provide
suitable mitigation controls and management measures in compliance to national and
international standards, calculations of crossing widths in the project were estimated as
indicated on Error! Reference source not found. and Figure 10-6 and Table 10-1.

It is important to note is that there are more elephant and elephant crossing points in Lot
3 compared to Lot 4. Noteworthy, is that the wildlife corridors and surrounding dispersal
areas are not only utilized by elephants but also other species of mammals, birds,
herpetofauna and insects. Among these animals, some have been identified greater than
IUCN least concern. We therefore use elephants (being an umbrella species) as
reference animals to calculate the total widths of the wildlife crossings both in Lots 3 and
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4. The total crossing width in Lot 3 is approximated to be 68.43 km while that in Lot 4 is
approximately 24.6 km. Although the elephant and wildlife crossings points were
identified through systematic sampling of the areas, the same was also confirmed through
consultations with TFS, TAWA, TAWARI and local level authorities. Further monitoring of

the crossing sites will add precision to the current width/length estimates in the future.

Table 10-1: Elephant and wildlife crossing corridors with/length estimations

Crossing Start Coordinates End Coordinates

Corridors Easting Northing Easting Northing

SGR Lot 3

Muhalala- Muhalala Aghondi 40 707562 9361865 | 671253 | 9368297

Aghondi (Manyoni) (Itigi)

Chaya Chaya Chaya 7 619509 9383852 | 611702 | 9384740

Malongwe Malongwe Shona 14.43 582722 9395368 | 570746 | 9398997
village river

Nyahua Nyahua FR | Nyahua 7 542185 535273 9404093 | 9405999

station

SGR Lot 4

Igombe river | Nzubuka Nzubuka | 10 481681 9473228 | 485046 | 9481495

forest reserve | village

llomelo hill Ipala Ipala 14.6 486084 9493868 | 487403 | 9507133

forest reserve

The elephant crossing corridors are shown in Figure 10-7 based on the information in
Table 10-1. In addition, the information collected during the wet season survey (February
2023) identified two additional elephant crossing points during the wet season east of
Chaya at Site 4 “farmland with potential seasonal riverbed” and Site 5 “ltigi thicket and
pond — potential wildlife corridor “. Other crossing points during the wet season are shown
for leopard, lion, kudu and hippopotamus in Figure 10-8.
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Figure 10-7: Elephant Observations: August 2022, November 2022, February 2023

Figure 10-8: Wildlife crossing points based on community feedback (2023)
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10.4

10.4.1

Habitats and flora

Tanzania nationally has recorded more than 10,000 species of vascular plants based on
information gathered between 2017 and 2020 from various scientific authors and ranks
twenty third in the world in terms of number of plant species, as well as a high degree of
range restricted species (“endemic”). The most recent IUCN Red List of Plant Species for
Tanzania (2022) lists 373 vulnerable, endangered and critically endangered species
(Appendix 4).

The vegetation of the project area falls under Zambezian regional centre of endemism
which is part of the greater African subequatorial Savannas & mixed woodlands covering
the entire width of the continent from the drylands and grasslands of southern Africa north
to the beginning of the Equatorial Forest zone, extending to the southern shore of Lake
Victoria. The project area is characterized by vegetation community ranging from natural
vegetation forming natural habitat and modified type because of ongoing human
activities. The identified flora communities within the project area are lItigi thickets,
miombo woodland, forest reserves, shrubs of regenerating miombo woodland and fallow
farms and actively cultivated farms forming characteristic modified vegetation.

Of the identified vegetation types, the ltigi thickets and miombo woodland are natural
vegetations. In the project area this vegetation exists in both non protected (village land)
and protected areas such a forest reserves, beekeeping national reserve and local
community reserves.

Itigi thicket

Itigi thicket also known as Itigi-Nsumbu thickets is a dry, primarily deciduous,
impenetrable vegetation between 3 and 7 m in height. It grows on unique, highly
specialized, and sensitive soils that once disturbed, by farming e.g. suffer irreversible
damage which prevents thicket regeneration (Baena et al, 2016). It is largely composed
of deciduous shrubs such as Baphia burttii, Baphia massaiensis, Burttia prunoides,
Combretum celastroides, Grewia burttii, Pseudoprosopis fischeri, Tapiphyllum
floridundum, together with scattered emergent such as Albizia petersiana and the
semi-evergreen Craibia brevicaudata. Nearly 100 woody plant species are found, some
of which are endemic (Ibid). Stands of thicket occur in Tanzania close to its namesake
town of ltigi near Manyoni, and also in Zambia between Lakes Mweru Wantipa and
Tanganyika. In all cases these thicket units are discrete and clearly demarcated from the
surrounding mopane, miombo, or Acacia woodlands (lbid).

The largest blocks of intact itigi thickets are found in Zambia on the northern shores of
Lake Mweru Wantipa in Mweru Wantipa National Park (Baena et al, 2016). Other portions
fall within Nsumbu National Park and Kaputa and Tondwa Game management areas
(Ibid.). The part of the ecoregion occurring in Tanzania is largely unprotected and
believed to be heavily degraded. During the dry season study, significant portion of the
ecoregion was found to be cleared for establishment of cashew nut farms, settlement,
and other development activities. However, small areas fall within the Muhesi Game
Reserve, Wembere GCA, and Chaya open area.

Few plants are endemic to ltigi thickets, vegetation baseline survey conducted during
both scoping and full dry season survey recorded several endemic plants including the
climber Combretum aureonitens (Combretaceae) and Vepris allenii (Rutaceae) and
others as listed in table. It is noteworthy that Vepris allenii is listed under IUCN as EN,
being highly range restricted, while in flora of Mozambique it is cited as possibly being
found in Tanzania. Craibia brevicaudata subsp. Burttii is also listed under IUCN as EN
(last updated 1998) and was found in the Kaskazi-Itigi.

The vegetation community is an important refuge for elephants during the dry season,
where they feed on the seeds of Grewia burttii and Grewia platyclade during the day as
witnessed by significant number of old and new droppings during study.
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Figure 10-9: Itigi thicket site 2, February 2023 (Baphia-Bussea-Dicrostachys-
Combretum)

Figure 10-10: and Figure 10-11 below show the land use/habitat along the Lots 3 and 4
alignment within a 10 km wide corridor and highlights the extent of natural Itigi thicket
within Lot 3 and the importance of Miombo woodlands in both Lots 3 and 4. The map
includes a table showing the percentage of each habitat impacted by the 60 m ROW,
including stations, borrow pits, dumping areas, quarries, camps and laydown areas, and
highlights whether habitat impacted is “Modified” or “Natural”. Ground clearance and
construction works for the project will impact an estimated 4400ha of which around 30%
is considered “Natural” habitat, comprised of mostly Miombo woodland (21%) and ltigi
Thicket (8%). A little more than 40% of the area expected to be impacted is comprised of
farmland.

Whilst Itigi thicket to be cleared from the overall ROW for Lots 3 and 4 is 8%, the length
of railway from chainage 530 to 670 near Chaya village, which is approximately 130 km,
has a much greater percentage of this habitat type comprising 30.6% of Itigi thicket.

In addition to the project ROW corridor, Figure 10-12 show other infrastructure like
Manyoni camp, Itigi camp, sleeper production site and borrow pit/dump sites within the
Itigi Thicket habitat. Further review of the project infrastructure overlapping with ltigi
thicket showed that 14 of these locations can potentially avoid this important habitat by
slight adjustments as areas of thicket nearby have previously been cleared for farming.
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Figure 10-10: Land use/habitat map for Lots 3 showing areas directly impacted
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Figure 10-11: Land use/habitat map for Lots 4 showing areas directly impacted
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Figure 10-12: Borrow pits and construction facilities overlapping ltigi thicket Lot 3
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10.4.1.1 Design changes considered to avoid ltigi Thicket

It is apparent that the entire ecoregion is potentially threatened by human encroachment
and conversion to slash and burn agriculture. Currently the ecoregion is placed at
protection level 10 and is argued that in the next 50 years this specialized habitat will be
lost completely (Baena et al, 2016).

Figure 10-13: Itigi thicket, site 8 (February 2023) illustrating relatively pristine remnant
of the dense Baphia-Lannea-Bussea-Grewia

Yapi Merkezi, to avoid accelerating the loss of the critical Itigi Thicket habitat have
considered several design changes to avoid ground clearance and construction within
areas containing ltigi Thicket. At the Manyoni Camp it was decided to reduce the camp
size by 25%, from 300,000m? to 223,745m? to avoid the loss of Itigi Thicket. See Figure
10-14: below for a visual representation of the decrease in size.

Figure 10-14: Manyoni Camp reduced in size by 25% to avoid Itigi Thicket
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10.4.2 Miombo woodland

Miombo woodland is deciduous or semi-deciduous savanna woodland growing in well
drained fertile soil. In other literature, it is just referred to as Savanna. It covers extensive
area of the savanna from north to south and is usually dominated by 19 defining species.
Miombo woodland is defined by species such as Brachystegia speciformis, Brachystegia
boehmii Brachystegia longiforlia, Julbernardia globiflora, Julbernadia
paniculata and Isoberlinia angolensis, while other principal canopy species are Afzelia
quanzensis, Anisophyllea pomifera, Pterocarpus angolensis, Pterocarpus tinctorius,
Erythrophleum africanum, Faurea saligna, Marquesia curatellifolia
and Pericopsis angolensis. The distribution of miombo vegetation type is presented in
Figure 10-15 and Figure 10-16 below. In Tanzania, miombo type of vegetation community
occurs in both unprotected land and recognized protected areas such as forest reserves
and game reserves.

The baseline survey on flora during the dry season characterized the stretch of the railway
corridor from west of Chaya, Tura chainage 677 +000 all the way to Tabora camp
chainage 825 +300 being characterized by miombo woodland varying in characteristic
species, tree density, understory characteristics and level of degradation. The section
covered by miombo type of vegetation constitute about 52% of the entire project length
from Makutopora to Isaka. Miombo flora community are known to harbour valuable timber
species as such are highly targeted for harvesting. Field survey identified valuable timber
species like Pterocarpus angolensis, Pterocarpus tinctorius (CITES Appendix iii) Afzelia
quanzensis, Dalbergia melanoxylon (CITES appendix ii), Albizia versicolor and Albizia
harveyi, on railway corridor, source of materials, workers camps, stations, and
marshalling yard. Miombo woodland flora community within the ROW are common
especially on central to western Tanzania and are unlikely to qualify as ‘highly threatened
and/or unique ecosystems’ or ‘areas associated with key evolutionary processes’ in
accordance with IFC criteria for critical habitat (IFC, 2012 and GN6, 2019).

Figure 10-15: Extensive Brachystegia-Terminalia-Combretum miombo woodland (site
10)
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Figure 10-16: Distribution and classification of miombo woodlands in Tanzania based
on White's vegetation map of Africa 74 Courtesy: UDSM ESIA (2023)
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Figure 10-17: Miombo woodland Lots 3 and 4 (comprising 21.43% of land cover within the ROW)
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10.4.2.1 Design changes considered to avoid Miombo Woodland

As with the ltigi thicket, YM also took some design considerations to avoid loss of the
Miombo woodland habitat. It was decided to reduce the size of a further two construction
camps, the Nyahua Camp by 12% from 300,000m? to 263,659m? and the Tura Camp by
10% from 300,000m? to 267,660m?. See Figure 10-18: and Figure 10-19: below for a
visual representation of the decrease in size.

In addition to the reduction of construction camp sizes, two dumping areas, D-751 and
D-747 were initially planned to be located within Miombo Woodland habitat but has since
been removed from the design. See Figure 10-20: below.

Figure 10-18: Tura Camp reduced in size by 10% to avoid Miombo Woodland
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Figure 10-19: Nyahua Camp reduced in size by 12% to avoid Miombo Woodland

* Lot 3 Chainage
Lot 3 Route
53 Aresrs Canceled
Lot 3 - Habitat Map
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Figure 10-20: Dumping Areas cancelled to prevent loss of Miombo Woodland
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10.4.3 Cyperus-papyrus dominated wetland community

This flora community characterizes permanent wetland on flood plains with seasonal to
permanent rivers and streams. The flora community is more common at Chaya Lake,
Tura dam and several other high-water table area and rivers. These sites are nutrient rich
area attracting rapid growth of Papyrus sp and Reed species with significant population
of invertebrates providing suitable feeding grounds for aquatic birds. Species
characterizing the areas are Cyperus exaltatus, Phragmites mauritianus, Pennisetum
purpureum, Cynodon dactylon, Polygonum senegalense, Hydrocotyle sibthorpioides,
Chenopodium album, Citrullus lanatus, Ipomoe aquatica, Ipomoea cairica, Lemna minor
and Nicandra physalodes.

10.4.4 Shrubland characterized by regenerating woodland

This type of community occurs in previously disturbed areas where the condition has
allowed the vegetation to regenerate. The project alignment and associated components
touch this type of vegetation at Manyoni camp, cleared MGR corridor, Tabora camp, part
of the marshalling yard, Kakola station site, Nzubuka section and area proposed for
quarry site near Sojo village. The size of regenerating patches and the age of the tree
plants within the woodland varies significantly depending on the nature of disturbance
experienced. Areas impacted by charcoal burning appeared to be highly affected
compared to similar areas impacted by tree cutting. The characteristics species on this
regenerating woodland are Combretum collinum, Combretum mole, Combretum zeyheri,
Markhamia obtusifolia, Combretum celastroides, Dichrostachys cinerea.Julbernadia
globiflora, Bussea massaiensis, Brachystegia spiciformis, Albizia harveyi, Excoecaria
bussei, Senna singueana.

10.4.5 Agro-pastoral vegetation

Modified vegetation in the form of agricultural crops produced along the project
constitutes a variety of food and cash crops grown by local communities living around the
project area. The intensity of farming varies with ethnic group. From Makutopora,
Manyoni to Itigi farming is relatively less intense as large part is dominated by pastoralists.
In these areas cultivation is restricted to wetland areas where paddy is produced. In
recent years cashew nut farming is emerging following the removal of ltigi-sumbu
thickets. Large areas previously covered by thickets are being cleared for cashew nut
farming. This trend is almost practiced from Manyoni to near Tura. Extensive farming is
evident from Tabora to Isaka where large paddy farms characterize the project from west
of Ipala to Isaka.

The observed clearance of Itigi thicket and miombo woodland within the ROW for the Lots
3 and 4 and adjacent areas for farming is creating barriers to wildlife movement and
increasing risk of conflict between wildlife and pastoralists and farmers. Farming accounts
for >40% of the land use within a 10 km corridor and this together with ongoing clearance
of thickets and charcoal burning is unsustainable. The identification of strategic wildlife
corridors needs to be identified that will link with the proposed underpasses for the project
to provide safe movement for wildlife preventing collision with trains and potential conflict
with local communities. The efforts of many stakeholders will be needed to co-ordinate
planning and designation of land use so that the project ROW does not exacerbate
existing issues of balancing community and wildlife requirements, but becomes the
catalyst for improved short-, medium- and long-term planning by the government
authorities in consultation with the local communities.
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10.4.6

10.4.7

Figure 10-21: Paddy fields surrounded by miombo woodland at site 6 (February 2023)

Species richness, composition and abundance

Species richness and abundance were calculated in both thickets and miombo woodland
to determine the available species and their abundance likely to be affected by the
proposed undertaking. Plant species richness were established for specific component
of the project and reflected in a way the varying vegetation types encountered during the
assessment. Generally, the species abundance in the project area is high as reflected in
number of species recorded (species richness) and abundance (number of individuals
covering a particular section). Species richness was higher in Itigi thickets compared to
miombo woodland. Similar, species densities were higher in the thickets compared to
miombo comminated section.

It is important to note is that the abundance of individual species in miombo woodland
recorded in lot 3 was lower than that recorded in lot 4. Julbernardia globiflora,
Brachystegia spiciformis, Terminalia sericea and Combretum collinum dominated
miombo type of vegetation. Whereas species like Combretum longispicatum,
Pterocarpus angolensis, Lannea schimperi, Phyllanthus engleri were found to be
abundant. The thickets had relatively uniform species composition stretching from
Manyoni to Chaya with varying dominance at canopy layer.

Itigi thicket defining species such as Baphia burttii, B. massaiensis, Burttii prunoides,
Combretum celastroides, Grewia burtti, Pseudoprosopis fischeri, Tapiphyllum
floridundum were recorded in all sites covered with thickets.

The species dominance in canopy layer was shared between Albizia petersiana, Vepris
allenii and Combretum celastroides. The flora baseline survey classified the following
species Diospyros fischeri, Oldfieldia dactylophylla and Bobgunnia madagascariensis, as
rare species.

Tree species composition and importance value index

A total of 68 tree species from 59 genera and 29 families were recorded. The dominant
family was Fabaceae which represented 31% of all species, followed by Combretaceae
12%, Loganiaceae 6%, Olacaceae 4%, Phyllanthaceae, Anacardiaceae, Annonaceae,
Burseraceae, Capparaceae, and Apocynaceae 3% each. Other Families represented
less than 2% of all species. Most of the species recorded are species of typical Miombo
woodland. The most dominant species are fast growing species in poor nutrient loose
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soils; Combretum zeyheri (LC) and Terminalia sericea (LC). Common Miombo species
such as Brachystegia spiciformis (LC) ranked third whereas Julbernardia globiflora (LC)
ranked ninth. Other common Miombo species such as Isoberlinia angolensis,(LC)
Brachystegia boehmii, Brachystegia longifolia, and Albzia species had few individuals.
Some species such as Brachystegia bussei, Pterocarpus angolesis, Albizia vescola,
Cassia abbriviata, Afzelia quanzensis and Azanza garckeana of the pristine woodland
were not observed as most of the miombo woodland surveyed are highly affected by
livestock grazing. Twenty dominant tree species are presented in Table 10-2 in order of
decreasing important value index. The dominant tree species are classified under IUCN
as Least Concern (LC) or not evaluated.

Table 10-2: Dominant tree species in order of decreasing important value index

SN ‘ Family Species name ‘ RDO RD RFR Vi
1 | Combretaceae ‘Z"(’:’ber nadia globifola | 55 45 | 3779 |7.06 |80.87
2 | Euphorbiaceae | FSeudolachnostylis | 7 09 | 41465 |85 |31.39
maproneifolia
Diplorhynchus
3 Apocynaceae condylocarpon 5.32 15.91 8.85 30.08
LC
4 Fabaceae Pericopsis angollensis | 9.48 4.70 7.08 21.26
5 | Combretaceae COL”ébr etum mole...... 1155 |108 |265 |1529
6 | Fabaceae Albizia 477|108 |531 |11.16
antunesiana......... LC
7 Combretaceae Combrgtum 0.65 2.71 7.08 10.45
zeyheri......... LC
8 | Fabaceae fgfc”y stegia bussel | g6 | 408 |531 |11.16
9 Combretaceae LTgrmmalla mollis 2.89 1.63 4.42 8.94
10 | Fabaceae LB(rfChy stegia boehmil | 5 gg | 1 g1 354 | 823
. Crossopteryx
11 | Rubiaceae febrifuga LC 1.06 2.35 4.42 7.83
12 | Combretaceae | COMbretum 0.96 145 |442 |6.83
adenogonium LC
13 | Fabaceace Plerocarpus 2.63 1.45 265 |6.73
angolensi....LC
Diospyros
14 | Ebenaceae Kirkii LC 1.81 1.08 3.54 6.44
15 | Loganiaceae St’Z’gh”OS cocculoides | 45 1.45 354 |5.44
16 | Combretaceae Terminalia sericea 0.71 1.45 2.65 4.81
17 | Olacaceae Ximenia cafra 0.25 1.27 2.65 4.81
18 | Araliaceae Cussonia arborea 1.46 0.72 1.77 3.95
19 | Fabaceae Albezia versicolor 1.33 0.36 1.77 3.46
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SN | Family

20 | Anacardiaceae

Note: RDO = relative dominancy; RD = relative density; RF = relative frequency; IVI= Important value
index.

10.4.8 Plant Endemism

The ltigi thicket falls within the Zambezian regional centre of endemism (Baena et al,
2016). The vegetation baseline survey conducted recorded a number of endemic plants
species maijority from the ltigi thickets as listed in Table 10-3:. Plant endemism is also
common to miombo woodland.

One of the endemics (“range-restricted”) species observed in ltigi thickets was Vepris
allenii which is listed under IUCN as endangered due to its numbers decreasing. The
published sources refer to this species as “near endemic” to dry thickets of northern
Mozambique, with possible occurrence in Tanzania. Although there is conflicting
information, since itis not listed in the Flora of East Africa, this may be threatened species
of conservation concern in Tanzania.

Table 10-3: Endemic species recorded in Itigi thickets and miombo woodland

SN i Species Name IUCN Ecoregion Locality

1 | Combretaceae | COMbretum NT ltigi-Sumbu | ltigi
aureonitens

2 Rutaceae Vepris allenii EN Itigi-Sumbu Itigi
Schrebera - Aghondi

3 Oleaceae trichoclada LC Itigi-Sumbu and ltigi

4 Fabaceae Agschy nomene - Itigi-Sumbu Itigi
trigonocarpa

5 Combretaceae Meiostemon LC Itigi-Sumbu Itigi
tetrandrus

10.4.9 Rare and threatened plant species

The global conservation status of most species recorded during baseline survey on the
project ROW have not been assessed by the IUCN and therefore rated “Not Evaluated”.
However, there are several recorded plant species with conservation status as defined
by IUCN 2019 as presented in Table 10-4. The Near threatened Dalbergia melanoxylon
was found to be locally abundant on Lot 3 at site 4 (February 2023) and also at site 14.

Table 10-4: List of plant species with conservation status identified in the project area

Species Name IUCN Status ::;:Eﬁdix No
1 Bombacacee Adansonia digitata LC
2 Asphodelaceae | Aloe vera LC Il
3 Fabaceae Pterocarpus tinctorius LC Il
4 Fabaceae Dalbergia melanoxylon NT I
5 Euporbiaceae Euphorbia tirucali LC Il

VU= Vulnerable, EN = Endangered, CR = Critically Endangered, NT= Near Threatened, LC = Least
Concern source, IUCN 2019 - 2022
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Figure 10-22: Dalbergia melanoxylon NT was abundant at site 4 (February 2023), 40
stems were recorded in a 40 by 40 m plot (also occurred at Site 14)

10.4.10 Invasive species

The occurrence and spread of invasive species are another biodiversity concern. The
level of degradation of the project area has attracted infestation of invasive species in
different parts of the project area. During the flora baseline survey for the project ROW,
in the dry season, five plant species were identified as invasive species; Astripomoea
hyoscyamoides, Leucaena leucocephala, Calotropsis procera, Bidens pilosa, Syzygium
cumini, and Argemone mexicana. The extent of spread is more on Manyoni side at
chainage 552 +000 to 555 +000. Activities of the project may contribute to spreading
these invasive species to other areas not infected. In comparison with other areas within
the country the extent of spread of invasive species in the project area is low. Four of the
species recorded are on the list of invasive species of Tanzania as per Global Biodiversity
Information Facility (GBIF) database. The list of invasive species recorded from the
project are presented in Appendix 4.

The extent of clearance for the projects ROW will most likely lead to a proliferation of
invasive species occurring along the route as some are adapted to growing on disturbed
ground and will therefore benefit from the site clearance works. These include species
such as Ricinus communis (commonly known as the castor oil plant) which is native to
tropical East Africa, but it has naturalized and become weedy in many tropical and
subtropical areas around the world. It is usually found along riverbeds, railroads,
roadsides, fields, pastures, or other disturbed areas. The castor bean is a fast-growing
large shrub or small tree that is extremely toxic to humans. It can be fatal if only a few
seeds are ingested and also causes contact dermatitis when the foliage is handled and
so the potential for this species to proliferate along the cleared areas of the ROW is a
concern due to its potential impact on local communities and particularly children.

The invasive species Solanum campylacanthum, is widespread from East Africa to
Southern Africa growing on disturbed ground and at roadsides and was also found at
several sites during the survey undertaken in February 2023. The invasive species
Xanthium strumarium (cocklebur) is herbaceous annual plant with worldwide distribution.
The seeds contain the glycoside carboxyatractyloside, which is highly toxic to animals
and has been known to cause multiple deaths and illness among communities in
Bangladesh that ate the plant. Calotropis is also a poisonous plant but with medicinal
properties.
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The prevention of widespread invasive species is therefore important to protect workers,
communities and livestock as well as the native flora and fauna.

Figure 10-23: Invasive species Solanum campylacanthum and Ricinus communis
recorded in site 1 (February 2023)

Figure 10-24: Invasive species Xanthium strumarium and Calotropis procera
identified at site 12 (February 2023)

10.4.11 Habitats and fauna

The distribution and quality of fauna habitats varies throughout the project's ROW. Fauna
habitats located within the ROW have been categorised into protected areas, ltigi
thickets, forest habitats (including the forest reserves which are largely miombo
woodlands), seasonal wetlands and other aquatic environment seasonal rivers. The
importance of the key habitats in supporting fauna species in the areas are discussed in
subsections below.

10.4.11.1 Wetlands

The project alignment within Lots 3 and 4 crosses some areas that are characterized as
wetlands in categories including the marshes, rivers, riverine forests, inland drainage
systems and flood plains (Ramsar Convention on Wetlands, 2018). Literature has also
indicated that, the wetland areas along the alignment are characterized by high diversity
of flora and fauna. Malongwe and Igombe Rivers are among very important rivers that
are crossed by the alignment. The wetlands located within the project are of variable
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habitat quality and a large part of it is cultivated. Highly disturbed wetlands are the springs
in Mdunundu, Manyoni camp and Malongwe village that are already utilized as source of
water for communities and are used as livestock grazing land during dry season.
Accordingly, the flood plains in Kitaraka ward are habitats for birds and used as paddy
farms.

Of major importance is that the wetlands in the areas are mainly seasonal. Although
seasonal they still supportimportant fauna in the wetland areas along the project. Surveys
of seasonally wet areas undertaken in 2023 identified additional species, particularly
amphibians that are characteristically found in these temporal habitats.

Birds are usually a dominant and diverse component of wetlands. Some of the wetland
birds encountered during the dry season survey included: African jacana (Actophilorns
africanus- IUCN LC), grey heron (Ardea cinerea - IUCN- LC), cattle egret (Bubulcus ibis-
IUCN LC), and hamerkop - Scopus umbrette IUCN LC). A total of 105 bird species were
encountered in the dry season from wetland areas within the alignment. The wetlands
also harbour fish and other aquatic species.

Wetlands are also known to support a variety of species of amphibians, mammals, and
reptiles. Amphibians and reptiles were partly sampled in few remnant pools (Figure 10-28:
and Figure 10-28) because of the level of dryness in the areas. To supplement the
obtained data literature review and discussions with communities have indicated that the
wetlands harbour a number of fish species as well as amphibians and reptile species. A
total of 11 amphibians have been recorded from the area traversed by the project (Howell
2004; and Hickman et al. 2007).

Mammals also utilize the wetlands and, in many cases, reside close to water sources.
The majority of mammals which utilise habitats along the project alignment are
generalists and use wetlands and terrestrial habitats (i.e. forests) for refuge and to forage.
Their habitat usage is partly dependent on the flooding patterns and many mammals
move to drier areas during heavy rain (Wakwabi et al. 2006).

Wetlands located in the ROW are highly unlikely to support a large diversity and
abundance of large mammals, particularly those located within Igombe flood plains
through to Bukene and Isaka because these areas are highly degraded with high levels
of disturbance. The areas are typically farmlands therefore have less fauna. However,
the Igombe River riparian vegetation does support leopard and elephant that both have
a high conservation value. The National Red List for Tanzania (IUCN, 2022) has classed
leopard and savannah elephant as vulnerable species although African savanna elephant
Loxodonta africana was assessed for The IUCN Red List of Threatened Species in 2020
as “endangered” under criteria A2bd.
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Figure 10-25: Wetland (including rivers and swamps) areas that are crossed by the project alignment in Lot 3 (left) and Lot 4 (right)
Courtesy: UDSM ESIA (2023)
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Spur winged goose

African Sacred ibis and Cattle
egrets

This photo was taken during scoping which was the beginning of dry season

Figure 10-26: Geese and waders using wetland areas in Chaya during the dry

season

Water springs at: 0556485, UTM
9400849 from which livestock
and community access water for
various uses

Vegetable farms closest to the
corridor at: 0617525, UTM
9382817

Fish traps at: 0617525, UTM
9382817

This site was recorded during
scoping studies and were
dried during full ESIA studies.

Figure 10-27: Springs and Wetland sites during scoping that were utilized and
important sites for vegetable farming and fishing activity along the Lots 3 and 4
Courtesy: UDSM ESIA (2023)
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Lake Chaya in the dry season
The status at 780+000 km, which was pre-

determined as good site for amphibians

Figure 10-28: Dry season Lake Chaya site

The exceptional dry season dried up lakes and the wetlands and aquatic sampling could
not be conducted extensively given the level of drought along the alignment. However,
the existing literature indicates no records of threated species of fish or amphibians in the
areas. It was recommended that some monitoring of existing fish, amphibian and other
aquatic species be conducted during construction phase of the project. Key wetlands that
could be included during wetland monitoring studies are shown in the following table.

Table 10-5: Wetland sites recommended for sampling during monitoring phase

Location Description of the sites

Chainage District/ward

564+000 Muhalala Springs located at Mdundu ward are within the
project. To be sampled for amphibians and
other aquatic fauna

568+000 Manyoni DC Springs located near Manyoni camp are good
sites for aquatic biota sampling including
macroinvertebrates

663+000 Chaya Lake Chaya is a good bird watching area

728+000 Malongwe Springs located at Malongwe ward, Swakala
village. Good site for amphibian and bird
species sampling

571+000 — 572+00 Manyoni Lot 3 crossing at the springs. The areas are
potential for amphibian, reptiles, small
mammal and insect sampling. The area also
had signs of elephant crossings

625+000- 629+000 Kitaraka Alignment crosses wetland/floodplains in
Kitaraka ward
854+000 — 854+200 Nzubuka Nzubuka river that has existing erosion is a

good site for biota sampling
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10.4.12

10.4.13

Agro-pastoral land

The agriculture land within Lots 3 and 4 falls under the modified habitat as per the PS 6.
Agro-pastoral land, fallow land and plantations located within the Lots 3 and 4 are likely
to support birds and small mammals that are adapted to modified habitats and
disturbance. Largely, the rice farms from Bukene through to Isaka are rich in avifauna.
So far, the areas are used as farmland for a large part in Lot 3 and for livestock keeping
especially in the miombo woodland. Significant forest clearing is evident in both lots
where one can see plots of farmland as shown on maps indicating land cover and use
along the alignment. Of great concern is the large-scale cashew nut farming in Manyoni
and ltigi districts that have attracted investors from outside the areas. Quite a large area
has been cleared for cashew nut farming in Lot 3 as indicated on maps indicating land
cover and use along the alignment. These threaten the wildlife populations utilizing the
areas. This is more so for the farms that are within the wildlife corridor and dispersals
areas.

Wildlife Corridors

A report by the Ministry of Natural Resources and Tourism (MNRT) has highlighted areas
of importance for wildlife corridors in the country (MNRT, 2022). Some identified corridors
traverse the railway alignment connecting Ruaha/Rungwa reserves and the Serengeti
and Tarangire complex reserves. However, whilst the MNRT (2022) report does not
provide definitive geographic crossing points, the dry and wet season surveys and
community consultations report animal crossings at points between Lots 3 and 4.

During the wet season, mammal presence was established by direct observation, signs
and interviews with the locals, especially the elderly. Most community members were
aware of the presence of medium-sized and large mammals in their area. The
communities mentioned livestock (cattle, goats and dogs), spotted hyaena (Crocuta
crocuta), and jackals as the most common. From the wet season survey, some sites were
considered the most viable corridors for wildlife (see figures for site locations and crossing
points above).

Site No. 3 Aghondi Mabondeni. Location; S 5.74368, E 34.6403: This is an active
possible elephant crossing point. The local community reported the presence of
elephants about one week before the arrival of the survey team, which would be the last
week of January 2023. Elephant footprints and old and fairly fresh dung were seen about
7 m away from the rail line. Usually, elephants move across human-settled areas at night,
but in this particular area, they were seen during the day.
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Figure 10-29: Elephant footprints recorded showing movement in a direction parallel
to the rail line, possibly trying to find an easy spot for crossing

Site No. 4 Mhama Mmoja: Location; S 5.59621, E 34.23766. There was no evidence of
elephant passage, although the local community confirmed occasional visits.

Site No. 5 Mhama Mmoja. Location; S 5.61932, E 34.30914: Elephants, kudu, lions
and leopards, among other large mammals, were reported as common. Evidence showed
an elephant brushing on a tree trunk and breaking branches. In addition, kudu dung and
footprints of Duiker and Bushpig were found at the edge of a swamp, confirming an active
corridor for large mammals in the area.

Figure 10-30: Tree trunk brushed by elephant

Site No. 6 Chaya: Footprints of antelopes were recorded, but no signs of elephant
presence.

Site No. 8 Malonwe, Location S 5.469165592, E 33.68973215: Bush Pig, antelopes and
aardvark dugout footprints were recorded. Elephant and the big predators (lion, leopard
and hyaena) presence was established between Tura, Malongwe, Nyahua and Goweko.
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The community was fearful of crossing the thickets and woodlands because of this. It was
mentioned that in January 2023, a herd of about 30 elephants raided the farms in a
settlement near Tura railway station.

The local communities find evidence of elephant activity in the mornings, and some
confirmed that the movements occur quietly at midnight. Establishing exact crossing
points for elephants along the rail line was difficult as they were reported not to have a
definitive crossing point. Increased clearance of unprotected forests for agriculture and
settlement would further lead elephants into the farms.

Figure 10-31: Clearing of forest in wildlife potential crossing areas

Site No. 9 Nyahua Location; S 5.389653, E 33.374954: This site location is impossible
to reach during the wet season due to flooding of rivers to the east and a wetland to the
west. The survey team sampled at the edge of a wetland 2 km west of site 9. At this
sampling point, old elephant dung was recorded about 5 m from the railway line. The
wetland is a potential habitat for migratory water birds and possibly a watering site for
large mammals. Similar to site 8, site 9 lies between Malongwe and Tura and is
seasonally visited by elephants. An old concrete block was observed close by, possibly
marking the edge of Nyahua Forest Reserve. No anthropogenic activities were observed
in the surroundings.

Sites 10 and 11 Nyahua: The area falls within the extended miombo woodland between
Malongwe and Goweko villages. The area has beekeeping potential and large mammal
crossing, but no signs of elephant signs were recorded during the survey. This stretch of
forest is considered active for wildlife crossing, with the most recent sighting being in
December 2022. No particular crossing point was confirmed, thus requiring further
investigation along the line.
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Figure 10-32: Photo taken near site 11, the potential end of a wildlife corridor
between Malongwe and Goweko

Site 15 Nzubuka. Location S 4.76920, E 32.83105: The area has potential for elephant
movement, confirmed by the local community and a pile of elephant dung near the railway
line.

Site 16 Mambali. Location S 4.46799, E 32.88229: There are records of elephant
movement across the area. Information from the local community establishes that
elephants crossed the valleys commonly in the past (more than two years) following the
foot of hills. The size of herds varied between 3 and 50 individuals. However, there was
no sign of recent use of the corridor, possibly due to the extension of settlement and
agricultural activities. This may require confirmation with long-term monitoring.
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Figure 10-33: Photo taken near site 16 showing evidence of extended farming in
recent years along elephant corridor
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Figure 10-34: Maps indicating land cover and elephant crossing points along Lot 3 (left) and Lot 4 (right) Courtesy: UDSM ESIA (2023)
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10.4.14 Summary of priority habitats and species within Lots 3 and 4

Considering the above key habitat types identified in the ROW and surrounding
environment, it is evident that the area is somehow fragmented and degraded by human
activities that include farming. Therefore, fauna species are under threat from habitat loss
and other sources of anthropogenic disturbance. Nonetheless, the baseline assessment
identified several priority habitats and species of conservation importance for the project.

A summary of the known features of priority habitats and species are presented in Table
10-6. The effective management of these priority biodiversity values is expected to be a
key issue for the permitting of the project. Some of these habitats have also been
identified as providing priority ecosystem services for the project.

Table 10-6: Summary of identified priority habitats and species in the project

Type of risk Priority biodiversity values IUCN National Confirmed
receptor status threat status  presence
KBA - - No
IBA - - No
Legall
p?c?tzciled Ramsar Sites - - No
areas Forest reserves - T Yes
Wildlife Corridors - T Yes
Game reserves - T Yes
Game controlled areas - T Yes
Priority natural | Wetlands - T Yes
habitats (and .
fauna habitats) Forest habitats - - Yes
Itigi thickets - VU Yes
Leopard (Panthera pardus) VU VU Yes
Elephant (Loxodonta EN VU Yes
africana)
Zebra (Equus burchellii) NT NT Reported
Large
Margnmals Lion (Panthera leo) VU VU Reported
Hippopotamus VU - Yes
(Hippopotamus amphibious)
Spotted Hyena (Crocuta - - No
crocuta)
Lesser kudu (Tragelaphus NT NT Yes
imberbis)
Hooded vulture CR EN Yes
(Necrosyrtes monachus)
Bateleur (Terathopius EN EN Yes
Birds ecaudatus)
Southern ground hornbill VU VU Yes
(Bucorvus lead beateri)
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10.5

10.5.1

Type of risk
receptor

Priority biodiversity values

IUCN
status

National

threat status

Confirmed
presence
in ROW

herpetofauna list in Appendi
4,

Southern banded snake NT NT Yes
eagle (Cicraetus fasciolatus)
Herpetofauna | See wet season - LC - Yes

During the wet season (February 2023) the following mammals were observed and/or
reported by local communities and are shown in Table 10-7

Table 10-7: Large Mammals reported during the Wet Season survey

Mammals Site No. IUCN
category

African Savannah Elephant (Loxodonta africana) 3.,4,5 8,16 EN
Lion (Panthera leo) 58 VU
Leopard (Panthera pardus) 1,5,7,8 LC
Hippopotamus (Hippopotamus amphibious) 6 VU
Kudu (Tragelaphus sp) 5 LC
Spotted Hyaena (Crocuta crocuta) All sites LC
Aardvark (Orycteropus afer) 56,7,8 LC
Dwarf Mongoose (Helogale parvula) 1,3,5 LC
Banded mongoose (Mungos mungo) 1 1 LC
Yellow Baboon (Papio cyanocephala) 2,3,5,6,7 LC
Vervet monkey (Cecopithecus pygerythrus) 2,3,10, 11 LC
Back-backed Jackal (Canis mesomelas) All sites LC
Bush pig (Potamochoerus larvatus) 1, 8,10 LC
Common warthog (Phacochoerus africanus) 8 LC
Bush Duiker (Sylvicapra sp) 5 LC
Cattle (Bos taurus) All sites

Fauna species composition

Large and medium sized mammals

The field surveys conducted during the dry season identified direct and indirect evidence
of a diverse number of mammal species along the alignment. More than 20 species were
directly or indirectly encountered during the field survey of the alignment (see Table 10-8).
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African civet droppings

Lesser Kudu.
Location: 696594 UTM

9362540, from Camera traps

Elephant shrew trail
Location: 0732867, UTM

Location: 0732120, UTM
9361552

9360279, Elevation: 857m

Bush pig fresh droppings

Common Duiker droppings
Location: 0706638, UTM

9361858

Hyena droppings
Location: 0716625, UTM

Location: 0706660, UTM
9361882

9366276

Leopard droppings

Hartebeest; droppings

Location: 0487406, 9507132

Location: 0657044, UTM

African elephant dung

9371495

Location: 0706526, UTM

9361809
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African civet Duiker Serval
Location: 706538 9362224 Location: 36M 656673 Location: 36M: 696656
9372420 9362636

Figure 10-35: Large Mammals and/or their respective signs during dry season.
Courtesy: UDSM ESIA (2023)

This is because the habitat types along the alignment are suitable habitats for wildlife
species especially large to medium sized mammals. Generally, a good number and
diversity of medium to large mammal species and/or their signs were sighted both during
scoping and full ESIA exercises. The captures by camera traps were high despite the
short duration of sampling (i.e. 20 days per site).
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Figure 10-36: Habitats used along Lots 3 and 4 through walking transects Courtesy:
UDSM ESIA (2023)

T1 indicates the project impact zone, T2 was 100 m away from T1 on the right, and T3
which was 100 m away from T1 on the left of the line.

A few of the species that were directly or indirectly (using animal signs) encountered are
listed in the IUCN red list or to internationally recognized standards such as CITES. Most
of the species that were encountered (either directly or indirectly) during the ESIA surveys
were also reported during stakeholders’ consultations and have been reported in the
literature of the areas. Some species that were recorded were also recorded using

Yapi Merkezi Insaat ve Sanayi Anonym Sirketi 145

SRG Lot 3 & 4 ESIA report
2040173-01 (03)



=

¥
camera traps. Some of the large mammals recorded through direct and indirect signs of
wildlife in Lots 3 and 4 include elephants, spotted hyaena, common duiker, African civet
and Lichtenstein's hartebeest. Largely, the animals encountered are least concern
according to IUCN categories. Elephants are listed as endangered under IUCN Red List
and are considered to be threatened with extinction and adversely affected by trade under
the CITES Appendix |. Hyenas are regarded as endangered when outside protected
areas. Disturbances caused by human activities i.e. expansion of farms, expansion of

unplanned human settlements and other developments, most habitats in the areas
remain as islands hence wildlife in these areas are at high risk.

Table 10-8: Checklist of large to medium sized mammal species sighted in the
walking transect along Lots 3 and 4 during ESIA study August 2022

IUCN CITES
Species Scientific name status | appendix
1 Aadvark** Orycteropus afer | Tubulidentata | Orycteropodidae | LC Not listed
African Carnivora Viverrida LC
2 civet** Civettictis civetta Not listed
Banded Carnivora Herpestidae LC
3 mongoose | Mungos mungo Not listed
Tragelaphus Artiodactyla Bovidae LC
4 Bushbuck scriptus Not listed
Common Sylvicapra
5 duiker** grimmia Artiodactyla Bovidae LC Not listed
Kirk's Artiodactyla Bovidae LC
6 Dikdik Madoqua kirkii Not listed
Dwarf Helogale
7 mongoose | parvula Carnivora Herpestidae LC Not listed
Taurotragus Artiodactyla Bovidae LC
8 Eland oryx Not listed
Loxodonta
9 Elephant africana Proboscidea Elephantidae VU I
10 | Galago spp | Galagidae Primates Galagidae LC Not listed
Ground Rodentia Sciuridae LC
11 squirrel Marmotini Not listed
Alcelaphus
12 | Hartebeest | buselaphus Artiodactyla Bovidae LC Not listed
Aepyceros
13 Impala melampus Artiodactyla Bovidae LC Not listed
14 Leopard Panthera pardus | Carnivora Felidae VU I
Lesser Tragelaphus Artiodactyla Bovidae NT
15 Kudu** imberbis Not listed
16 Zebra Equus burchellii | Perissodactyla | Equidae NT Not listed
17 | Porcupine Hystrix Cristata Rodentia Hystricidae LC Not listed
18 | Scrub hare | Lepus axatilis Lagomorpha Leporidae LC Not listed
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CITES

Species Scientific name appendix
Leptailurus
19 Serval cat serval Carnivora Felidae LC Not listed
Slender Herpestes
20 mongoose* | sanguine Carnivora Herpestidae LC Not listed
Small Carnivora Viverridae LC
spotted
21 genet* Genetta genetta Not listed
Spotted Carnivora Hyaenidae LC
22 hyaena Crocuta crocuta Not listed
Raphicerus LC
23 Steenbok* campestris Artiodactyla Bovidae Not listed
Vervet Cercopithecus
24 monkey aethiops Primates Cercopithecidae | LC Not listed
Water Atilax
25 mongoose paludinosus Carnivora Herpestidae LC Not listed
Potamochoerus
26 | Wildpig larvatus Artiodactyla Suidae LC Not listed
Yellow Papio
27 | baboon cynocephalus Primate Cercopithecidae | LC Not listed
Source, field data, 2022; Note: Species with * were only sighted by camera traps, ** sighted both
by camera traps and through walking transects, others were sighted though walking transects

Noteworthy, the field surveys generally indicated a low abundance of mammals in the
study area. This may be partly due to human footprint including farming, hunting
(poaching) and other related actions. During the survey, a number of wildlife snares and
other traditional traps for small to large mammals were encountered on the sites. The
existence of poaching could also be revealed through community level discussions that
indicated that the representatives were most aware of the medium sized animals like
duiker which were largely utilized as source of domestic meat. Some of the species that
were reported by the interviewed communities are listed as vulnerable (VU), under [IUCN
Red List and in the CITES appendices | & Il Annex. Such reported mammals include
hippopotamus (Hippopotamus amphibius), giraffe and buffalo. These species are also
considered vulnerable at the national and international levels. Although the survey team
did not directly observe any hippopotamus during the survey, a local leader reported their
presence around Malombe River during rain seasons. This was confirmed by the wet
season survey in February 2023, which reported hippopotamus at site 6.

Table 10-9: Checklist of reported large and medium sized mammal by consulted
individuals along Lots 3 and 4. Source: Field data, 2022

IUCN
status

CITES

Scientific name | Order appendix

S/IN Species

http://en.wikipe
dia.org/wiki/Bov

idae LC

1 Buffalo Syncerus caffer | Artiodactyla Not listed
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CITES
Species Scientific name | Order i appendix

Loxodonta
Elephant africana Proboscidea Elephantidae EN I

http://en.wikip | Giraffidae VU

edia.org/wiki/
Giraffa Even-

Giraffe camelopardalis toed_ungulate Il

Artiodactyla http://en.wikipedi | LC

a.org/wiki/Bovid
Eland Taurotragus oryx ae Not listed

Tragelaphus Artiodactyla Bovidae LC
Lesser kudu | imberbis Not listed

Leopard Panthera pardus | Carnivora Felidae VU I

Lion Panthera leo Carnivora Felidae VU |

Spotted Crocuta Hyaenidae LC
Hyena Spotted hyaena | crocuta

Vervet Cercopithecus
monkey aethiops Primates Cercopithecidae | LC Not listed

10

Hippopotamu | Hippopotamus
S amphibius Artiodactyla Hippopotamidae | VU

10.5.2 Bats

Bats are mammals of the order chiroptera, a Latin name meaning “hand-wing”, and the
only mammals naturally capable of true and sustained flight. Bats have about 1,240
species worldwide (about 70% of bat species are insectivores) making them the second
largest order of mammals after that of rodents. Bats can see almost as well as humans.
However, most bats use “echolocation” to help them find shelter, prey etc. (Gouge et al.
2015).

Bats are one of the most important, yet least understood, groups of animals in the world.
Ecologically as well as socially, bats play important role on sustainability of ecosystems.
Bats are pollinators, seed dispersers and primary predators of night-flying insects. For
instance, a single Myotis lucifugus can catch more than 1,200 mosquitos in an hour.
Despite their importance, bats have been less studied than other mammalian groups,
because of the complexity involved in their trapping and identification.

Tanzania has variety of species including forest dependent Tanzanian woolly bat
(endangered species threatened with loss of suitable habitat) and cave-dwelling bats
(Hildegarde’s tomb bat (Taphozous Hildegardeae - VU), trident bat (Triaenops afer),
Mops (free-tailed bats) and horseshoe bats (Rhinolophus sp.) that are so far reported in
the SGR Lots 1 and 2 of the Mwanza-Isaka alignment. So far, to a large extent, the bats
central Tanzania are less documented. However, Trentin and Rovero (2011) reported
presence of Nycticeinops schlieffenii in central Tanzania i.e. in Singida -Tabora regions.

During the dry season surveys along the Lots 3 and 4, only one site (at 36 m 0494301,
9440042) in Shaurimoyo quarry site indicated potential occupation by bats. Night
sampling was conducted in the areas where only Wahlberg's epauletted fruit bat (Figure
10-37) (Epomophorus wabhlbergi), family pteropoidae was captured. A total of 10
individuals were captured on 23 and 25 August 2022.
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Figure 10-37: Wahlberg's Epauletted Fruit Bat (Epomophorus wahlbergi) captured from Shaurimoyo quarry site. Courtesy:

UDSM ESIA (2023)
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The Wahlberg's Epauletted fruit is recorded as LC by IUCN Red List. Despite the few
encounters of bats along Lots 3 and 4, more sampling during project impact monitoring
may contribute to increased number of species. This is because, so far, the world
database has indicated 28 species of bats that are found in Tanzania among which a
majority are widely distributed in the regions crossed by the Lots 3 and 4 alignment. It is
worth noting however that a majority of the reported species in the study regions are LC
Annex with a few that are also found in the area being near threatened (NT) including the
Eidolon helvum and Rhinolophus deckenii. The NT species of bats could not be found
along the project alignment probably indicating their absence in the vicinity of the project
areas, although they may occur in the project’s Area of Influence in large mature trees or
quarry sites.

Twenty-eight species of bat have been reported in Tanzania and these are mainly
classified by IUCN as least concern with the exception of several near threatened, one
vulnerable (Pemba flying fox Pteropus voeltzkowi) and one endangered (Hildegarde's
tomb bat Taphozous hildegardeae), however the latter is found in coastal areas and
offshore islands.

10.5.3 Small mammals

Small mammals are very important bioindicators and ecosystem service providers among
other key functions they perform. Small mammals weigh 5 kg or less. They have variety
of species and very highly distributed worldwide (Lidicker, 2011). It is important to note
that, the capture rate during survey study was low. This is probably because of the level
of dryness of the areas during the study. e.g. among the sampled sites, in both regions
crossed by the project alignment, all sites in Singida had some successful capture while
Tabora sites were very poor. e.g. of the sites in Tabora, only ltulu quarry site got some
individual small mammals collected. Ten species of small mammals were recorded during
field surveys in Lots 3 and 4 using pit fall, Sherman and camera traps. All the species are
categorized as least concern (LC) by IUCN Red List thus not threated by the project. It is
worth noting that, the 20 days camera traps effort captured a good number of species
including banded mongoose, slender mongoose and African Wildcat (Felis lybica) among
others.

Table 10-10: List of small mammals collected through pit fall, Sherman's traps and
camera traps during ESIA study in Lots 3 and 4

S/IN Location | Species Name | Scientific Frequency | Family
name

1. Manyoni Tatera sp Gerbilliscus | 6 Muridae | LC

Camp (Bushveld leucogaster
gerbil)

2. Manyoni | Mastomys sp Mastomys 6 Muridae | LC
Camp dolichurus

3. Manyoni | Ochre bush Paraxerus 1 Sciuridae | LC
Camp squirrel ochraceus

4. Aghondi Ochre bush Paraxerus 2 Sciuridae | LC
Beekeepi | squirrel ochraceus
ng
reserve

5. ltulu Mastomys sp Mastomys 3 Muridae | LC
Quarry natalensis
Site
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Location

Species Name

Scientific
name

Frequency

Family

6. ltulu Grammomys sp | Grammomys Muridae | LC
Quarry (Woodland dolichurus
Site thicket rat)
7. Itigi Slender Herpestes Herpesti | LC
mongoose sanguines dae
8. Itigi Water Atilax Herpesti | LC
mongoose paludinosus dae
9. Itigi Banded Mungos Herpesti | LC
mongoose mungo dae
10. Itigi Small spotted Genetta Herpesti | LC
genet genetta dae

Source: Bayo (2019); Ssuuna (2020); and Kamungo (2021), LC = Least Concern in IUCN Red List

10.5.4 Birds

The data being used for this baseline report has included birds from the dry season and
existing information which has indicated that Acacia, Brachystegia or Combetum
woodlands of Nzega district harbour important bird species. Bird species found in the
area include two species endemic to Tanzania, the Tanzanian, Red-billed Hornbill
(Tockus ruahae) and Ashy Starling (Cosmopsarus unicolor) (Sinclair & Ryan 2010) and
Yellow collared lovebird (Agapornis personatus) native to Arusha region. Other birds of
national and international importance include Fischer's Lovebird (Agapornis fischeri), an
East African endemic listed as Near Threatened, Hooded vulture (Mecrosyrtes
monachus) listed as critically endangered, bateleur (Terathopius ecaudatus) and martial
eagle (Polemaetus bellicosus) listed as Endangered, Tawny eagle (Aquila rapax) and
Southern ground hornbill (Bucorvus leadbeateri) listed as Vulnerable (BirdLife
International 2016, 2021 & 2022).

A total of 1135 birds in 109 species were recorded through point count transects whereas
99 were opportunistically counted in 55 species (Appendix 4) during study field surveys
in August 2022. From all the surveys conducted of the project area, most species
recorded are categorised as LC by the IUCN Red List of Threatened Species (IUCN,
2022). However, the new data from the areas has confirmed existence of various species
already recorded from the areas in the previous studies that include southern ground
hornbill and bateleur. The two species are listed as vulnerable and endangered under
IUCN Red List respectively. Southern banded snake eagle (Cicraetus fasciolatus) is a
near threatened IUCN Red Listed species that was also recorded during field surveys. It
is important to note that, although most of the threated and endangered/vulnerable and
migratory bird species were not sampled during this survey, this should not undermine
the fact that they exist in the areas, thus the need to comply with the IFC PS and Equator
Principles as well as national and other international safeguard standards to demonstrate
no net loss of birds that are already listed as priority species by IUCN and other
internationally recognized databases including BirdLife International is of paramount
importance.

10.5.4.1 Bird distribution by habitat in Lots 3 and 4

An analysis of the bird species distribution by habitat has indicated that, there are more
bird species in Lot 3 (especially in the Itigi thickets) compared to those in the miombo and
acacia woodlands. Key areas with largest frequency of bird collection have been attached
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(see Appendix 4). Generally, simple calculations indicate that, there are higher frequency
of birds in terms of groups and numbers that were counted in Lot 3 (n = 1684) as
compared to those in Lot 4 (n = 607). Again, the Itigi thickets (that are only found in Lot
3) had most records of birds as compared to other habitats followed by the miombo
woodlands.

Figure 10-38: Bar charts indicating frequency of some bird species recorded in Lots 3
and 4. Courtesy: UDSM ESIA (2023)

Almost 3,000 birds from 120 species were recorded through point count transects and
opportunistically during the dry season in August 2022. The wet season sampling through
direct observation by using field binoculars and vocalizations, especially in closed
vegetation, recorded 2,804 birds from 115 species and 47 families. Identification was
confirmed using footprints and feathers and standard field guidebooks (Stevenson &
Fanshawe, 2020; Sinclair & Ryan, 2003).

The birds recorded during both the dry and wet seasons are widely distributed and
regarded as common in their ranges of distribution. From all the surveys conducted in the
project area, the majority of species recorded are categorised as LC under the IUCN red
list of threatened species (IUCN, 2022) with a few exceptions.

The endangered Terathopius ecaudatus, commonly known as Bateleur, was observed
during the dry and wet seasons, and the near-threatened Southern banded snake eagle
(Cicraetus fasciolatus) was observed during the dry season.

Three local endemics, the Tanzanian, Red-billed Hornbill (Tockus ruahae), the Ashy
Starling (Cosmopsarus unicolour) and the Yellow-collared lovebird (Agapornis
personatus), which is native to the Arusha region, were also seen. Furthermore, three
Stork species, the African Openbill, Abdim’s Stork and the Yellow-billed Stork, were
observed feeding in seasonal wetlands and farmlands close to the alignment during the
dry and wet seasons. These large birds are intra-African migrants that generally move in
flocks of hundreds of individuals. These would be vulnerable to train-bird strikes at points
where the train crosses the wetland areas, especially during the wet season.

Nzega district, of Tabora region, is reported to support birds included in the African-
Eurasian migratory waterbird agreement (AEWA) such as the black-winged stilt
(Himantopus himantopus), the Crowned plover (Vanellus coronatus), the Madagascar
bee-eater (Merops persicus), the European bee-eater (Merops apiaster) and the Red-
backed shrike (Lanius collaris). The Hooded vulture is also reported to migrate within the
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alignment corridor, having been sighted at both Maswa game reserve (bordering the
Serengeti national park) and Pugu Station southwest of Dar es Salaam. The presence of
IUCN red listed species suggests the importance of the area for birdlife.

The diversity and number of birds in Lot 3 were higher than those in Lot 4 for the dry and
wet seasons. An analysis of the bird species distribution by habitat has indicated that
there are more bird species in Lot 3 than in Lot 4. The woodlands, which are more
prominent in Lot 3 than Lot 4 could explain the observations. The Acacia, Brachystegia,
and Combretum woodlands hosted slightly less birds compared to the ltigi thicket during
the dry season. This was somewhat less evident during the wet season as the seasonal
wetlands and farmlands also hosted sizeable bird populations. A full list of birds observed
in the dry and wet seasons is shown in Appendix 4.

10.5.5 Reptiles

A review of published data has indicated that the project area may support up to 20 reptile
species although during the dry season survey there was only one successful capture
(see Figure 10-39) recorded from Singida and Tabora regions (Spawls et al. 2006;
Wagner, 2014; Spawls et al. 2018). The limited success during the dry season could be
attributed to increased drought conditions.

Figure 10-39: Sundevalls writhing skink (Mochlus sundevallii). Courtesy: UDSM ESIA
(2023)

The 20 species that could occur in the area are listed as LC under IUCN Red List. No
reptiles were observed during the wet season survey.
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Table 10-11: Reptile species reported in the literature and their IUCN Status i

Lots 3 and 4
Location = Common name Scientific name Order Family IUCN
status
1 Singida Agama turuenss LC
2 Aghondi Puff adder Bitis arietans Viperidae
Bee
Reserve
3 Aghondi Black mamba Dendroaspis Squamata | Elapidae LC
Bee polylepis
Reserve
5 Singida Tropical spiny Agama armata Squamata | Agamidae LC
agama
6 Singida African striped Trachylepis striata | Squamata | Scincidae LC
skink
7 Singida Red-lipped snake Crotaphopeltis LC
hotamboeia
8 Tabora Nyika gecko Hermidactylus Squamata | Gekkonidae LC
squamulatus
9 Tabora Mwanza flat- Agama mwanzae | Squamata | Agamidae LC
headedd rock
agama
10 | Tabora Flap-necked Chamaeleo Squamata | Chamaeleoni | LC
chameleon dilepis dae
11 Tabora Black-necked Naja nigricollis Squamata | Elapidae LC
spitting cobra
12 Tabora Boomslang Dispholidus typus | Squamata | Colubridae LC
13 | Tabora Leopard tortoise Stigmochelys Testudine | Testudinidae | LC
pardalis s

14 | Tabora Egg-eating snake Dasypeltis scabra | Squamata | Colubridae LC

15 | Tabora Nile monitor Varanus niloticus | Squamata | Varanidae LC

16 | Tabora Sundevall’s writhing | Mochlus Squamata | Scincidae LC
skink sundevallii

17 | Tabora Olive marsh snake | Natriciteres Squamata | Colubridae LC

olivacea

18 | Tabora Common bush Philothamnus Squamata | Colubridae LC
snake irregularis

19 | Tabora Warty thick-toed Elasmodactylus Squamata | Gekkonidae | LC
gecko tuberculosus

20 | Tabora Whyte’s water Lycodonomorphu | Squamata | Lamprophiid | LC
shake s whytii ae

Source: Spawls et al. (2006); Wagner (2014); Spawls et al. (2018)
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10.5.6 Amphibians

Amphibian records during the dry season were limited to 13 individuals of the Natal Dwarf
Puddle Frog (Phrynobatrachus natalensis) (See Figure 10-40), which were collected from
Inara-Shauri-moyo quarry site (at 36M 494301 9440042). This species is classified as LC
under IUCN Red List. Wet season sampling recorded 16 species of amphibians from 10
families, which complements the literature Source: region
(https://lwww.inaturalist.org/check_lists/49369-Singida-Rural-Check-List); &
(https://www.inaturalist.org/places/tabora); Howell (2004); and Hickman et al. (2007)
which reports 11 species. There was limited sampling when amphibians are most active,
which is during the night. Sampled areas included standing waters, leaf litter in wooded
areas, and listening to individual calls. Further information was gathered from collecting
tadpoles and adult species adapted to a fully aquatic lifecycle. Seine nets used for aquatic
sampling were also helpful in capturing frogs residing in ephemeral pools.

Figure 10-40: An individual of Phyrynobatrachus natalensis at Inala - Shaurimoyo
quarry site. Courtesy: UDSM ESIA (2023)

Table 10-12: Amphibians recorded from Wet Season Survey (2023)

Location Common name Scientific name
Singida Guttural toad Sclerophrys gutturalis Bufonidae
Singida Water lily reed frog Hyperolius pusillus Hyperoliidae
Singida Grey foam-nest tree frog Chiromantis xerampelina Rhacophoridae
Tabora Crowned bullfrog Hoplobatrachus occipitalis Dicroglossidae
Tabora Red-banded rubber frog Phrynomantis bifasciatus Microhylidae
Tabora Tata frog Mertensophryne taitana Bufonidae
Tabora Sharp headed reed frog Hperolius microps Hyperoliidae
Tabora Peter’s foam-nest tree frog Chiromantis petersii Rhacophoridae
Tabora Sharp-nosed ridged frog Ptychadena oxyrhynchus Ptychadenidae
Tabora Gong rock frog Hyperolius glandicolor Hyperoliidae
Yapi Merkezi Insaat ve Sanayi Anonym Sirketi 155

SRG Lot 3 & 4 ESIA report
2040173-01 (03)



)

—

‘

iy,

@

.

There were few permanent rivers and streams traversing the project alignment during the
wet season survey. Generally, the rivers had muddy bottoms with sparse riparian
vegetation and a few large trees. The flow conditions were mostly laminar or none, where
the remaining water was held in shallow pools. Even wet season sampling was limited
due to insufficient water to host aquatic species.

10.5.7 Fish

There are seasonal and permanent water bodies (rivers and wetlands) along the project
alignment. These bodies host aquatic organisms, including fish and macro-invertebrates.
During the dry season, data on fish species and their value was collected by sampling
permanent water bodies at Lake Chaya (36M 537317 9405623; and 36M, 613328,
9380415) and Masola (36M 487406, 9507132) and interviewing community members.
The communities reported the occurrence of Oreochromis esculentus, O. niloticus, O.
amphimels and Clarias gariupinus, which have also been cited as occurring in the area
by Bwathondi, 2002 and Chibwana et al. 2020. The dry season sampling effort only
recorded Oreochromis amphimelus and Clarias gariepinus. Oreochromis amphimelus is
listed as endangered (EN) according to IUCN Red List and is endemic to north-central
Tanzania.

Wet season sampling was limited to the use of a small beach seine (about 10 m long,
10 mm mesh size). The nets were cast three times in each water body sampled. Five
sites were visited only four of which had water (site 12 was dry). Seven species of fish
were identified, but none were listed as endangered or threatened under the IUCN Red
List. The fish species recorded included barb Cyprinids (Enteromius sp), Annual
Killifishes (Northobranchius sp.), suckerfish (Synodontis sp.), African mud catfish (Clarias
sp.) and cichlids (Haplochromis sp.). These species are known to survive in low amounts
of water and with the exception of the African mud catfish none of these migrate to spawn.
Furthermore, it was not confirmed that any specific habitat was critical for the perpetuation
of species fishes which are of low economic importance. The seasonal nature of the water
bodies suggests that fish from these areas are considered dependable source of protein.

Table 10-13: Fish recorded during the wet season survey (February 2023)

Site  Location Fish species

No.

4 Mhama Enteromius jacksonii Cyprinidae

moja Enteromius apleurogramma Cyprinidae

Haplochromis sp Cichlidae
Northobranchius sp. Cyprinidontidae

7 Ikunga Northobranchius sp Cyprinidontidae
Enteromius jacksonii Cyprinidae
Haplochromis sp Cichlidae

9 Nyahua Northobranchius sp Cyprinidontidae
Enteromius jacksonii Cyprinidae
Clarias gariepinus Clariidae
Synodontis maculipina Mochokidae

15 Nzubuka Northobranchius sp Cyprinidontidae
Enteromius jacksonii Cyprinidae
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Site | Location Fish species

No.
Synodontis gariepinus Mochokidae
Synodontis maculipina Mochokidae
Haplochromis sp Cichlidae

The literature reports the occurrence of Astatotilapia bloyeti and Oreochromis hunteri
(Lake Chala tilapia) in Tabora and Singida. These species are listed as data deficient and
critically endangered under the IUCN red list respectively. Neither species was recorded
during the dry and wet season sampling. However, IUCN considers Astatotilapia bloyeti
to be endemic to the Pangani River in northeast Tanzania, whilst Oreochromis hunteri is
endemic to Lake Chala on the northern border between Tanzania and Kenya. These are
extremely unlikely to be in the Aol.

10.5.8 Macro invertebrates

Macroinvertebrates play an important role in aquatic ecosystems breaking down complex
organic compounds and enabling mineralizaton and nutrient recycling.
Macroinvertebrates are a source of food for fish. Benthic macroinvertebrates are useful
indicators of change in sediment and water columns due to their sensitivity to pollution
and sedentary nature (limiting their rate of escape), they may show the cumulative
impacts of pollution. Unpolluted water bodies support large and diverse populations of
macroinvertebrates and can be gauged by presence of the Ephemeroptera (mayflies),
Plecoptera (stoneflies) and Trichoptera (caddisflies) EPT taxa.

Wet season sampling of macroinvertebrates was done using a modified d-net with 0.3 m
deep and 500 yum mesh sizes attached to a metal frame with an area of 0.625 m?and a
handle 1.48 m long. Three sub-sampling sites were randomly selected within each
aquatic habitat (rivers and seasonal wetlands).

Table 10-14: Locations and co-ordinates for seasonal wetlands (sites 4, 6, 7, 9, 11, 12,
15)

A kick net technique was used to kick and sample macroinvertebrates from mud, stones,
and other objects in water and those swimming in water columns. Each netting took
approximately 5 minutes. Material netted was emptied into a white tray, large objects
were removed using forceps, and the netted materials were filtered into a plankton net.
The netted materials were emptied into specimen containers and preserved in 70%
alcohol for laboratory identification and analysis. Specimens were sorted and identified
using Gerber and Gabriel, 2002; Day et al. 2003.

Due to the paucity of published literature and taxonomic keys for Tanzania, specimens
were assigned only to the lowest taxon within which they could be placed with certainty.
From the six sites that were sampled, the pollution sensitive Ephemeropteran mayflies
occurred only at Site 7 (lkungu) whilst Trichopteran caseless caddis were recorded at
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sites 9 (lgigwa/Nyahua) and 12 (Ndetwa). There were sites with midges which are an
indicator of disturbed environs. The results are shown in Table 10-15.

Table 10-15: Macroinvertebrates identified in wetland locations during the wet season

Site Common name Order Family Nos.
No.
4 Dragonflies Odonata Aeshnidae 7
Damselflies Odonata Coenagrionidae 6
Crabs Decapoda Potamonautidae 3
Pond snails Stylommatophora Lymnaeidae 4
Back swimmers Coleoptera Notonectidae 13
Predacious diving beetle Coleoptera Dytiscidae 3
Pigmy backswimmers Hemiptera Pleidae 9
Midges Diptera Chironomidae 2
Water boatmen Hemiptera Corixidae 2
water scavenger beetles Coleoptera Hydrophilidae 3
Sub-total 52
7 Whirligig beetle Coleoptera Gyrinidae 17
Back swimmers Hemiptera Notonectidae 6
Caenflies Ephemeroptera Caenidae 5
Mosquitoes larva Diptera culicidae larvae 4
Dragonflies Odonata Libellucidae 5
Damselflies Odonata Coenagrionidae 3
Midges Diptera Chironomidae 1
Small minnow flies Ephemeroptera Baetidae 8
sub total 49
9 Giant water bugs Hemiptera Belostomatidae 1
Dragonflies Odonata Aeshnidae 6
Caseless caddisfly Trichoptera Hydropsychidae 7
Pond skater Hemiptera Gerridae 6
Predacious diving beetle Coleoptera Dystiscidae 5
Dragonflies Odonata Libellulidae 15
Back swimmers Hemiptera Notonectidae 13
sub total 53
11 Back swimmers Hemiptera Notonectidae 3
Predacious diving beetle Coleoptera Dytiscidae 5
Midges Diptera Chironomidae 3
Pond skater Hemiptera Gerridae 6
Dragonflies Odonata Libellulidae 7
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sub total 24
12 Mosquitoes Diptera Culicidae 4
Midges Diptera Chironomidae 4
Caseless caddisfly Trichoptera Hydropsychidae 2
Water boatmen Hemiptera Corixidae 3
water scavenger beetles Coleoptera Hydrophilidae 4
Dragonflies Odonata Aeshnidae 2
Back swimmers Hemiptera Notonectidae 3
sub total 22
15 Predacious diving Coleoptera Dytiscidae 4
beetles Coleoptera Gyrinidae 2
Whirligig beetles Coleoptera Hydrophilidae 1
water scavenger beetles Hemiptera Gerridae 3
pond skater Hemiptera Notonectidae 5
back swimmers Odonata Aeshnidae 2
Dragonflies Odonata Gomphidae 1
Dragonflies Diptera Chironomidae 1
Midges Basommatophora Thiaridae 1
Snails Stylommatophora Lymnaeidae 9
Pond snails sub total 29
Total 229
10.5.9 Insects
Invertebrates form more than 96% of all animal species, with the majority being insects.
The mega-diverse insect groups include beetles, butterflies and moths (order
lepidoptera), two-winged flies (order Diptera) and wasps, bees and ants (order
Hymenoptera). Insects have critical ecological roles, influencing agriculture, human
health and natural resources.
Invertebrates are sensitive to human-induced environmental change. Different species
exhibit varying tolerance to pollution and disturbance, making them good indicators for
environmental change. Over 40 families of invertebrates were collected using insect pitfall
traps in five locations during the dry season and sweep nets during the wet season
sampling from seventeen locations. This suggests the habitats along the alignment host
diverse groups of invertebrates. Prominent families encountered during the dry season
include Blattidae, Formicidae and Anostostomitidae, represented by cockroaches, safari
ants and crickets, respectively. From the wet season, the most common families were
Acrididae and Formicidae, represented by grasshoppers and ants, respectively. The
argentine ant from the Formicidae family was observed over both the dry and wet
seasons and is regarded as among the most invasive species in the world.
Dry season sampling was quantitative in the six locations of Manyoni camp, Aghondi, Itigi
Camp, Tabora Camp, Igombe River FR, and Nyahua FR. The highest number of
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collections were from Aghondi Beekeeping Reserve (726 collections) followed by Igombe
River FR (644 collections). Both Ahgondi Beekeeping Reserve and Igombe River FR are
Miombo Woodland habitats.

Figure 10-41: Dry season collection of invertebrates from six locations along the
project alignment

All species collected during both the dry and wet seasons are considered LC.

Table 10-16: Insects collected from Lots 3 and 4 dry season. Courtesy: UDSM
ESIA (2023)

IUCN category Frequency

1 Scarab beetle Scarabaeidae - 69
2 Ground beetle Carabaeidae LC 42
3 Rove beetle Staphylinidae - 1

4 Darkling beetle Tenebrionidae - 51
5 Jewel beetle Buprestidae - 1

6 True weevils Curculionidae - 4

7 Cricket Anostostomitidae - 343
8 Raspy cricket Gryllacridae - 1

9 Cricket Gryllidae - 1
10 Cricket (2 tail) - - 15
11 Flesh flies Sarcophagidae - 1
12 Vinegar flies Drosophillidae - 127
13 House flies Muscidae - 11
14 flies Sciaridae - 16
15 flies Heleomyzidae - 2
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IUCN category Frequency

16 Syrphid flies Syrphidae - 1

17 Assassin bug Reduviidae - 57

18 Sunflower seed-bug Pentatomidae - 1

19 Damsel bug Nabidae - 2

20 Burrowing bugs Cydnidae - 1

21 bugs Pyrrhocoidae - 11

22 Argentine ant Formicidae LC 88

23 Dorylus- siafu Formicidae - 696

24 Common earwigs Forficulidae - 15

25 Wasp Sphecidae - 6

26 Termite Fermitidae - 1

27 Bee Halictidae - 1

28 Cockroach Blattidae - 58

29 Cockroach Ectobiidae - 69

30 Cockroach Blaberidae - 114

31 Stick insects Heteronemiidae - 7

32 Mantis Mantidae - 2

33 Grasshoppers Acrididae - 14

34 Spider - - 194

35 Millipede - - 21

36 Centipede - - 2

37 Scorpion - -

10.6 Ecological sensitivity and assessment of critical habitat
The extensive literature reviews and data gathering including baseline surveys
undertaken in the dry season (June to August), early November (end of dry season) and
February (wet season) has provided extensive data upon which to determine the
sensitivity of habitats and support a review of IUCN Red List species including “endemic”
range restricted species within Tanzania.
PS 6 (2012) and its associated Guidance Note 6 (2019) provide the basis for analysing
sensitivity of habitats which are divided between modified, natural and critical habitat. The
studies have identified extensive areas of “modified habitats”, which are areas that may
contain a large proportion of plant/animal species of non-native origin and/or where
human activity has substantially modified an area’s primary ecological functions and
species composition.
Modified habitat seen along the project alignment comprising approximately 40% of land
area within a 10 km buffer is principally associated with farming and agricultural practices
following removal of woodland and thickets and wetlands to develop settlements,
farmland and paddy fields. There are modified areas along Lot 3 concentrated in Manyoni
and ltigi area and Lot 4 from Tabora to Isaka. The modified habitat in Manyoni and ltigi
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largely has been contributed to by agricultural activities especially cashew plantations
which is leading commercial farming in the area. The modification and loss of natural
habitats has a potential to destroy the elephant crossings and dispersal areas thus
threatening the viability of the existing elephant corridors in the long term.

Within the ROW and temporary sites, the modified habitats have been split between those
of “high” and “low” conservation value, so for example Acacia and mixed bushland would
be of high value while cropland will be classified as low value.

Natural habitats such as the Miombo Woodlands and unique Itigi Thickets support
assemblages of plants/animals of largely native origin and retain their ecological functions
and processes. They also include a number of IUCN vulnerable or endangered species
providing a refuge for large wildlife. In addition, other largely natural habitats include
Acacia Scrubland/Woodland, Mixed Bushland, Thickets and Rock Kopjes, although the
latter can become isolated due to habitat fragmentation and being surrounded on all sides
by agriculture.

Critical habitat defines the highest level of sensitivity and can be a subset of either
modified or natural habitats, based on one or more of the five IFC criteria and/or the IUCN
management categories that can also define critical habitat. In summary the critical
habitat criteria are as follows and provide the basis for any critical habitat assessment:

e Criterion 1: Critically endangered (CR) and/or endangered (EN) species.
e Criterion 2: Endemic and/or restricted-range species

e Criterion 3: Migratory and/or congregator species

e Criterion 4: Highly threatened and/or unique ecosystems.

o Criterion 5: Key evolutionary processes.
Criterion 1

a) areas that support globally important concentrations of an IUCN Red-listed
EN or CR species (=0.5% of the global population AND =5 reproductive units
of a CR or EN species).

b) areas that support globally important concentrations of an IUCN red-listed
vulnerable (VU) species, the loss of which would result in the change of the
IUCN Red List status to EN or CR and meet the thresholds in GN72(a).

c) as appropriate, areas containing important concentrations of a nationally or
regionally listed EN or CR species.

Criterion 2

Species that are assessed under criterion 2 are those that are considered to be endemic
or restricted range.

a) areas that regularly hold 210% of the global population size AND =10
reproductive units of a species.

Criterion 3

Migratory species are defined as any species of which a significant proportion of its
members cyclically and predictably move from one geographical area to another
(including within the same ecosystem). Congregatory species are defined as species
whose individuals gather in large groups on a cyclical or otherwise regular and/or
predictable basis

a) areas known to sustain, on a cyclical or otherwise regular basis, =1 percent
of the global population of a migratory or congregatory species at any point
of the species’ lifecycle.
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10.7

b) areas that predictably support 210 percent of the global population of a
species during periods of environmental stress.

Criterion 4

The IUCN is developing a red list of ecosystems, following an approach similar to the Red
List for threatened species.

a) areas representing 25% of the global extent of an ecosystem type meeting
the criteria for IUCN status of CR or EN.

b) other areas not yet assessed by IUCN but determined to be of high priority
for conservation by regional or national systematic conservation planning.

Criterion 5
This refers to key evolutionary processes including the following concepts:

e landscapes with high spatial heterogeneity are a driving force in speciation, as
species are naturally selected based on their ability to adapt and diversify

e environmental gradients, also known as ecotones, produce transitional habitat,
which has been associated with the process of speciation and high species and
genetic diversity

e edaphic interfaces are specific juxtapositions of soil types (e.g. serpentine
outcrops, limestone, and gypsum deposits), which have led to the formation of
unique plant communities characterized by both rarity and endemism

e connectivity between habitats (e.g. biological corridors) ensures species
migration and gene flow, which is especially important in fragmented habitats and
for the conservation of metapopulations. This also includes biological corridors
across altitudinal and climatic gradients and from “crest to coast”

o sites of demonstrated importance to climate change adaptation for either species
or ecosystems are also included within this criterion.

Habitat mapping and critical habitat (CH) screening

A CH screening study was undertaken by RSK in December 2022 to supplement the
ESIA studies undertaken up till then. This was achieved by fieldwork in November to
survey the habitats and vegetation complexes using precise GPS co-ordinates, while
collecting data on sightings of fauna and review of ecosystem services. The data was
then used for ground truthing land cover maps using satellite Earth Observation data
along the project alignment.

The landscape data was refined and split into natural and modified habitats based on the
ground truthing and in line with IFC guidance for assessors to use a landscape--scale
approach that considers ecological connectivity and sensitivities. This is developed into
an ecologically appropriate area of analysis (EAAA) for each individual trigger species
identified within the spatial scope of the project.

For this screening exercise, a standard Aol for the alignment was considered, using a
standard buffer of 500 m from the alignment and identified borrow pit, quarry, and camp
locations. When considering the overall area for the screening assessment, the
Integrated Biodiversity Assessment Tool (IBAT) includes an additional 50 km buffer in
every direction. Should sensitive species identified by IBAT be impacted by the
hydrological environment, the species-specific EAAA could be expanded to include wider
drainage catchments if required.

An initial data set was downloaded from the IBAT alliance website which draws on
internationally accepted scientific databases and literature including the:
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¢ |UCN Red List of Threatened Species
o World Database on Protected Areas (WDPA)
o World Database of KBA.

Where feasible these were supplemented by various sources including literature,
government publications and NGO publications.

The Aol was uploaded as a shapefile to the IBAT website and a 50 km buffer applied to
encapsulate all species with potential to occur within this area even if not known to directly
overlap with the alignment or Aol.

Each species was assessed against the five critical habitat criteria to provide a shortlist
of potential triggers species. The IBAT analysis identified a total, 1,474 species listed on
the IUCN red list which overlap the 50 km buffer zone. For Lots 3 and 4, Table 10-17:
summarises the number of species falling into each threat-level category. Table 10-18:
provides a further summary of species in each taxonomic class and their potential to
trigger critical habitat under each of Criteria 1, 2, 3 and 5. Criterion 4, concerning
threatened and/or unique ecosystems, is not applicable at a species level but does apply
to Itigi-Sumbu together with its endemic/restricted range species which qualify as a
unique ecosystem.

The full list of potential CH triggers is not discussed in detail in this report since there is
significant conflicting information between the databases, e.g. the eight species of plant
listed do not occur on the IUCN Red List for Tanzania (2022) (Appendix 4). These are as
follows: Eriosema youngii var. rufum -(CR); Aeschynomene goetzei -(EN); Monotes
rufotomentosus — (EN); Rotheca myricoides subsp. ussukumae — (EN); Gossypium
longicalyx — (VU); Indigofera burttii —(VU); Ipomoea macrosepala — (VU); Zanthoxylum
trijugum — (VU). There are also plant species reported by UDSM in their surveys occurring
in Itigi thicket which are listed on IUCN Red list as Endangered but are not shown in the
IBAT Report.

In addition, there are iconic species such as Black Rhinoceros (3 sub-species) listed
which have not been recorded for many years or reported by the Tanzanian authorities
or communities and are for all reasonable purposes likely extinct within this region whilst
surviving under the protection of National Parks in the north of Tanzania.
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Table 10-17: CH triggers by IUCN category. Courtesy: RSK

Table 10-18: Critical triggers by IFC criteria. Courtesy: RSK
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Liliopsida 0 0 ‘ 0 0 0
Malacostraca 0 3 | 4 0 7
Amphibia 0 1 0 0 1
Insecta 0 1 6 0 7
Lycopodiopsida 0 0 0 0 0
7l5£podio;sida 0 0 0 0 0
Arachnida 0 0 0 0 0
Lecanoromycetes 0 0 \ 0 0 0
Actinopterygii 9 . 10 \ 21 0 40
Gastropoda 0 0 ‘ 0 0 0
Sarcopterygii 0 0 1 0 1
Bivalvia 0 . 0 0 0 0 |
Total 48 16 204 21 289
Note:
* In certain cases, a single species may potentially trigger more that one criterion. As
such, the total number of triggers and species in each taxonomic group are not
necessarily the same.

10.7.1 Ecologically appropriate area of analysis (EAAA)

The EAAA is a new concept related to a project’s ecological Aol that was introduced with
the 2019 revision of PS 6, and is currently considered by IFC and EBRD as the basis for
spatial delimitation of the area of analysis for the purpose of performing CHA (and
identification of PBFs). Unlike most other “Aol” concepts, the EAAA concept is species-
specific. Therefore, differently configured EAAA may be drawn for different species for
the same project, based on the species’ different ecological characteristics, especially
movement patterns. EAAA considered for CHA should not be confused with other spatial
delineations of the project area, or project’s Aol for other purposes elsewhere within the
project's ESIA and other documentation (e.g. the Aol considered for the evaluation of
noise impacts)12.

The EAAA for a particular species or species group encompasses the total area within
which the species or species group may be impacted by the project. The EAAA is based
on habitat configurations, locations of ecological features, and the typical home range of
species. The EAAA has been delineated for species and species-groups for which the

12 The Project Study Area as determined during CHA Screening outlines the total spatial area within which
potential species distribution overlaps are examined utilizing global databases. The Project Study Area is
described in the CHA Screening Report.

The Area of Influence is specific to impacts e.g. the Aol for noise impacts on fauna may be inclusive of the noise-
generating activity footprint and a 500m buffer; whilst the Aol for Habitat Fragmentation impact may be much
broader, encompassing a wider region than the impacting activity itself. The impact specific Aols are discussed in
relation to impacts and receptors within the ESIA.
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10.7.2

possibility of criticality must be examined. The estimated population of the entire EAAA
is used as the basis to determine if criticality has been met, in relation to the quantitative
thresholds associated with some of the CH criteria, as described above.

Determining the EAAA

Defining the EAAA is an integral step in determining criticality. The critical thresholds
must be measured against the population of the species present within the “EAAA”, which
on a practical level roughly translates into the full range covered by members of a
population regularly utilizing or occurring within a particular area.

Therefore, to determine EAAA and assess criticality, the following steps must be followed:

o determine the largest Aol for the species based on the project’s identified impacts
and the species’ ecology (e.g. habitat affiliation, dispersal, etc.)

o the next step is calculating the estimated population present within the EAAA in
relation to the global population and comparing these ratios to the thresholds for
determination of criticality status.

This is a relatively straight-forward concept when considering residential, sedentary
populations. e.g. for a terrestrial species with limited mobility and specific habitat
requirements, the largest applicable area of influence would amount to the full
construction footprint (as the primary concern is direct loss and disturbance during
construction). Based on this, the home range regularly occupied by the population
probably does not exceed a buffer around the project boundaries. The size of the most
appropriate buffer for a given species can be estimated based on the species’ dispersal
ecology (e.g. home range size). The EAAA would be considered as the project
boundaries plus the buffer.

The entire project footprint need not be considered as part of the EAAA if a portion of that
footprint contains habitat unsuitable for the species. This type of restriction of the EAAA
is especially important when areal coverage of a species is used as a proxy for population
size, as extrapolation of the population of a species occurring within a project's EAAA
based on the entire area of the project would result in a significant exaggeration if only a
small portion of the project area is utilized by the species. The number of individuals
making up the population within that EAAA in relation to the global population of the
species, or the areal coverage of the species’ EAAA in relation to the species global
extent of occurrence (EOQ), would then be compared to the critical thresholds.

Each species analysis section includes the reasoning followed to ascertain the EAAA,
the likely population within the EAAA, and the final assessment of criticality.

The following summarizes the EAAA that has been applied for various taxa:

o for flora species, the EAAA has been delineated using the following factors: (1)
known locations, (2) habitat requirements inclusive of soil type/substrate, and (3)
contiguous tracts of connected habitat. The full Aol of the project on flora species
is the starting point and the EAAA may include all or part of the Aol as well as
extending beyond the Aol dependent upon the previously mentioned factors

o for bats, the EAAA has been set as the footprint of the project site, and a buffer
of up to 1 km

o for breeding/resident birds: The total EAAA for this species has been applied as
all suitable habitat within the project ROW as well as within a 5 km buffer. This
should provide an adequate accounting of birds likely to regularly utilize the
project area during breeding season

¢ for long-ranging mammals: The total EAAA, has been set to include the project
footprint as well as connected uninterrupted terrestrial habitat suitable for the
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species in question, generally extending approximately 20 km from the project
area

o for herptiles: the total EAAA has been set to include the project area and
connected habitat within 1 km

o for fish the total EAAA has been set to include the project area and connected
habitat within 5 km.

10.7.3 Potential critical habitat triggers

Based on the IBAT screening of a 50km buffer for IUCN Endangered, Critically
Endangered and Vulnerable species and data collected from dry and wet season surveys
there are a lot of potential CH triggers but few provide confirmation of triggering criticality.
This finding is also based on desk study research, surveys and consultations with the
local communities.

The following summary table of species from IBAT and surveys are presented with key
notes:

Table 10-19: Screening of Potential habitat triggers from surveys and literature search

Common Scientific Name | IUCN Information including National Potential
Name status Triggers

Black Rhino | Diceros bicornis | CR IUCN 2020, EOO for entire None
countries to avoid targeted
poaching. Southern Tanzania
last refuge was in Itigi Thicket
(eradicated and extinct locally)

Eastern Diceros bicornis | CR IUCN 2020, Southern Tanzania None

Black Rhino | ssp. michaeli last refuge was in Itigi Thicket
(eradicated and extinct locally)

South- Diceros bicornis | CR IUCN 2020 Southern Tanzania None

eastern Ssp. minor last refuge was in Itigi Thicket

Black Rhino (eradicated and extinct locally)

African Loxodonta EN IUCN, 2022, range residence, 1,3

Savanna africana migratory, semi-migratory and

Elephant near nomadic movement

patterns in different regions of
Africa. Confirmed multiple ROW
migration crossing points

African Wild | Lycaon pictus EN Although found in Lots1&2, no 1
Dog observations and records in Lots
3&4. Ruaha Katavi landscape
one of only 3 locations with >
500 adult wild dogs in Africa total
estimated population of 3,000-
5,000) (WCS Tanzania).

Tanzanian Kerivoula EN Assessed IUCN 2019. It is 1,2
woolly bat africana endemic to Tanzania and is only
found on the country's eastern
coast in subtropical forests,
known from 4 locations in area
<500kmZ. The nearest known
location is at least 300km east of
Manyoni.
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Common
Name

Pancake
Tortoise

Scientific Name

Malacochersus
tornieri

White-
headed
Vulture

Trigonoceps
occipitalis

White-
backed
Vulture

Gyps africanus

Hooded
Vulture

Necrosyrtes
monachus

Ruppell's
Vulture

Gyps rueppelli

Secretary
bird

Sagittarius
serpentarius

EN

Information including National
status

Population status unknown but
appears to be localised
dependent on microhabitat. Not
recorded in Lot 3&4 surveys.
IUCN 2018 indicates site at
Tabora as one of eight sites

Potential
Triggers

Most recently assessed by IUCN
2021. Population (2016) <10,000
decreasing, on wide range of
habitats up to 4,000m across
Africa.

Not recorded in Lot 3&4 surveys.

IUCN 2021 latest population
estimate 27,000, decreasing, no
recent population data. 14% of
the circa 40,000 records on e-
bird are in Tanzania, most
commonly from the North, none
from Tabora, north, south or
east.

Not recorded in Lot 3&4 surveys.

IUCN 2021, decreasing.
Confirmed in ROW. 6% of almost
27,000 records on e-bird are in
Tanzania. Rare and declining but
widespread in open country,
forest edge, and towns. However
records mostly >50km from

SGR.

IUCN 2021 no recent population
estimates. 26% of the circa
10,000 records on e-bird are in
Tanzania, almost exclusively in
north along border with Kenya.
None from Tabora, north, south
or east. A few records east of
Rungwa Game Reserve >50km
from SGR.

24% of the circa14,000 records
on e-bird are from Tanzania
almost exclusively in north along
border with Kenya. One or two
records near ltigi.

Bateleur

Terathopius
ecaudatus

EN

Confirmed in ROW. 14.5% of
circa 33,000 records on e-bird
are from Tanzania,
predominantly from north west
near border with Kenya and
south east. A few scattered
records west of Itigi, Goweko and
Tabora (<0.05%).
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Lappet-faced
Vulture

Scientific Name

Torgos
tracheliotos

EN

Information including National

IUCN 2021, Population 6,500
decreasing 23% of circa 15,000
records on e-bird are from
Tanzania almost exclusively in
north, north-west along border
with Kenya. Few records in south
east, none within 50km of SGR.

d t%

i)

Potential

Triggers

Grey
Crowned
Crane

Balearica
regulorum

EN

IUCN 2016 population 26,000
decreasing. 16% of the circa
20,000 records on e-bird are in
Tanzania, almost exclusively in
north from Arusha to Serengeti.
A few records east of Rungwa
Game Reserve >50km from SGR
and a few from Tabora.

Egyptian
Vulture

Neophron
percnopterus

EN

IUCN 2021 <36,000 decreasing
0.3% of the circa 75,000 records
on e-bird are in Tanzania, almost
exclusively in north from Arusha
to Serengeti. A few isolated
records 25km south of Manyoni.

None

Steppe Eagle

Aquila nipalensis

EN

IUCN 2021 population 2016
<37,000 pairs, decreasing 2.8%
of the circa 38,000 records on e-
bird are in Tanzania, almost
exclusively in north from Arusha
to Serengeti. A few isolated
records 25km south of Manyoni
and scattered groups east of
Rungwa Game Reserve.

Martial Eagle

Polemaetus
bellicosus

EN

IUCN 2020 no population
estimate, but widespread
Tanzania and Malawi. 14.5% of
the circa 14,000 records on e-
bird are in Tanzania, almost
exclusively in north from Arusha
to Serengeti. A few isolated
records 25km south of Manyoni
and scattered groups east of
Rungwa Game Reserve.

Madagascar
Pond-heron

Ardeola idae

EN

IUCN 2021 population <2500
2016 13% of the circa 1,700
records on e-bird are in
Tanzania, almost exclusively in
north from Arusha to Serengeti.
Also in Nyerere National Park in
south east. None along SGR lots
3&4.

Cyprinidae

Enteromius
quadralineatus

EN

IUCN assessed 2006 (2018)
Endemic to the Malagarasi River,

1,2
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Scientific Name

Information including National

Tanzania. The EOO < 5,000km?
Prefers well oxygenated water.

d t%

i)

Potential
Triggers

(Cichlidae)

Oreochromis
amphimelas

EN

IUCN 2006 Alkaline rift valley
lakes EOO <3,500km? in 4 lakes
in Tanzania. The area includes
the central area crossing
Manyoni and ltigi.

1,2

(perennial
herb)

Eriosema youngii
var. rufum

CR

Assessed IUCN 2011 and IUCN
SSC East African Red List
authority 2020. Last seen 1994.
The two known subpopulations
(grassland) considered to be
severely fragmented and listed
as CR, possibly extinct. One
location is west of Itigi just inside
Tabora/Singida boundary.

1,2

(shrub)

Aeschynomene
goetzei

EN

Assessed IUCN 2011, and IUCN
SSC East African Red List
authority 2019.

3 known locations (forest habitat)
in central south Tanzania. Grows
in Brachystegia woodland. One
location is circa 10km south of
Manyoni.

1,2

(hardwood
tree/shrub)

Monotes
rufotomentosus

Related names
(JSTOR Global
Plants, Kew)

Monotes magnificus
Monotes africanus
Monotes africana

EN

Small shrub or tree to 8m, found
in Zambia, Tanzania and
Mozambique. According to the
Flora of Tropical East Africa this
tree is found in Brachystegia
woodland; 1395-1680(—1800) m.
Also reported as widespread and
locally dominant.

1,2

(shrub)

Rotheca
myricoides
subsp.
ussukumae

EN

Assessed I[UCN 2007. Endemic
to Tanzania.

5 known locations
(shrubland/artificial, terrestrial) in
north of country west of
Serengeti close to Lake Victoria.
The shrub grows on thickets and
abandoned cultivation.

1,2

Leopard

Panthera pardus

VU

IUCN 2015 (2022) Wide ranging
across Africa and Asia although
some populations can be
fragmented. Highly adaptable
and occurs where suitable prey.
Found in both dry and wet
season surveys crossing SGR

None

Lion

Panthera leo

VU

IUCN 2016 occur in most sub-
Saharan countries covering 25%
of savannah (8% of historical

None
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Information including National

range). Reported in dry season
and found at 2 locations in wet
season surveys at crossing
points.

)

Potential
Triggers

(Cisticolidae)

Apalis karamojae

VU

Assessed IUCN 2017 estimate
<20,000. Range restricted
northern Tanzania (Serengeti,
Wembere Steppe), eastern
Uganda, Kenya localised

(killifish)
seasonal

Nothobranchius
angelae

VU

IUCN 2020 EOO 8,527km?, but
AOO <500km?. Population
unknown This species is
endemic to north-central
Tanzania. It is known from
seasonal pools and marshes
associated with the Bahi Swamp
and associated drainage
systems. Easternmost location
near ltigi.

1,2

(killifish)
seasonal

Nothobranchius
hoermanni

VU

IUCN 2020 EOO 8,000km?, but
AOO <500km? Population
unknown. Endemic to seasonal
freshwater habitats in central
Tanzania. It is currently known
from ephemeral pools and
marshes associated with the
Mhwala system in the upper
Wembere drainage, as well as
the Wala system.

1,2

(killifish)
seasonal

Nothobranchius
torgashevi

VU

IUCN 2020 This species is
endemic to seasonal freshwater
habitats in central Tanzania. It is
currently known only from the
area of the type locality, from a
seasonal ditch along a road, in
the Wembere River drainage in
the endorheic Lake Eyasi basin
in central Tanzania (40km south

ltig)

1,2

(killifish)
seasonal

Nothobranchius
itigiensis

VU

IUCN 2021, EOO 8,000km?, but
AOO <500km?. Known from 2
sites (EOO) of 24 km? and area
of occupancy (AOO) of 12 km?2 .
It is currently known from
ephemeral pools and marshes
associated with the upper Ruaha
drainage and the Bahi Swamp
area. The type locality, near ltigi,
is associated with marshy terrain
drained by the Mlumbi and
Kisigo streams in the extreme

1,2
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Scientific Name Information including National Potential

Triggers

northwestern headwaters of the
Ruaha River system

IUCN 2020 EOO estimated 1,2
2,000km2, AOO <500km?2. This
species inhabits small seasonal
wetland habitats within a
restricted distribution, vulnerable

(killifish) Nothobranchius to agriculture in wet/dry seasons
seasonal taeniopygus VU e.g. rice cultivation
IUCN not listed Three other None
. Northobranchius spp of LC (N.
(killifish) Northobranchius neumanni, N. ottoschmidti, N.
seasonal seegersi VU sonjae)

The assessment is further discussed below:
Mammals

No globally critically endangered mammals were recorded, however, African elephant
(Loxodonta africana) and zebra (Equus burchelii) together with leopard (Panthera padus)
and lion (Panthera leo) identified as present in the habitat of and surroundings the project
within the EAAA. The large mammals are near threatened or vulnerable which do not
quality for criterion 1, however since African elephant has been raised by IUCN from VU
to EN, this is the only large mammal within the EAAA that could possibly trigger criticality.

Other large and small mammals listed or recorded are mainly classified as LC or
vulnerable (VU) and would not therefore trigger criticality. African wild dog (Lycaon pictus)
is listed within the IBAT review of 50 km buffer as being present but there is no record of
the date or source of information. This species is listed under IUCN as endangered,
however whilst it was reported in Lots 1 and 2, there are no known siting’s for Lots 3 and
4,

Bats

No globally critically endangered bat was recorded in the EAAA, however, the study
recorded two species of bats classified by IUCN as VU and near threatened (NT) in the
surroundings of the project. Other bat species recorded are classified by IUCN as LC.

During the surveys in along the project alignment, only one site (at 36 m 0494301,
9440042) in Shaurimoyo quarry site indicated potential of bat existence of bats. Night
sampling was conducted in the areas where only Wahlberg's Epauletted Fruit Bat
(Epomophorus wahlbergi), family Pteropoidae was captured. A total of 10 individuals
were identified between 23 and 25 August 2022.

Tanzanian woolly bat (Kerivoula africana) is assessed by IUCN as endangered under
has only been captured from four sites). The forests of the region are continuing to decline
as it is converted to subsistence agriculture and is harvested as timber and firewood for
local use. It is unknown whether this would occur within the Aol.

Hildearde’s tomb bat (Taphozous hildegardeae) is listed as VU under criterion B2abi,ii,iii)
because its area of occupancy (AOO) is estimated at 48 km? (based on 12 known roost
caves across its distribution), a severely fragmented population, and continuing decline
in the extent and quality of its cave roost and forest habitat, leading to the reduction of its
EOO and AQQ. It is not known whether this would occur within the Aol.

Birds
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An extensive list of bird species from the CH screening and surveys has, excluding
migrants, identified the following species that are listed as EDGE sp. and could possibly
trigger criticality: secretary bird (Sagittanius seropentarius) EN; lappet-faced vulture
(Torgos tracheliotos) EN; hooded vulture (Necrosyrtes monachus) CR; white-backed
Vulture (Gyps africanus); CR Martial Eagle (Polemaetus bellicosus ) EN and Grey
crowned crane (Balearica requlorum) EN which were screened using IBAT tool with a 50
km buffer(RSK, 2022),

The only likely species that could trigger criticality under criterion 1 known to occur within
the EAAA is bateleur (Terathopius ecaudatus) EN, which is widespread in occurrence
although shown under IUCN as decreasing.

Herptiles

All species collected during dry and wet season surveys are listed as LC. The only
species flagged by the IBAT screening within a 50 km buffer is the pancake tortoise
(Malacochersus tomieri) listed as CR under criterion 1 and 2. There is no mention of this
species within the desk studies, surveys or consultations with the communities and is
unlikely to occur within the EAAA.

Fish

The IBAT screening lists two endangered species Enteromius quadralineatus, a cyprinid
fish found in rivers in Tanzania and Burundi and Oreochromis amphimelas, which is a
species of tilapia cichlid endemic to north—central Tanzania, where it is found in Lake
Manyara and a number of other saline lakes. These species were not found during the
surveys and are extremely unlikely to be within the EAAA of the project. They are unlikely
to trigger criticality.

The killifish(Nothobranchius) were recorded at 4 sites during the wet season surveys from
temporary wetlands but were not identified to species. These seasonal wetlands are the
known locations for 5 endemic species which are classed as vulnerable under IUCN and
have a very limited AOO. It is likely therefore that one or more species is likely to be
present in temporary pools, ditches, wetlands close to the SGR ROW through Lot 3 and
extending into Lot 4 from Tabora. These seasonal wetlands should therefore be
protected as a precautionary approach whilst further surveys are recommended to
confirm the number of species that are present.

Invertebrates

All taxa collected during the dry and wet seasons (terrestrial and aquatic) are regarded
by the specialists as LC with no endangered species identified. The IBAT screening listed
a number of species, but they are not classified by IUCN. Therefore based on information
sources and surveys, there are no known invertebrate species within the EAAA that could
trigger criticality.

Flora

Five plant species classified as endemic to Itigi thickets were identified by UDSM within
the habitat and surrounding area. The species recorded are also restricted to central
Tanzania. These are as follows: Combretum aureonitens, Vepris allenii, Schrebera
trichoclada, Aeschynomene trigonocarpa and Meiostemon tetrandrus. However it would
appear that there are differences between the various data bases which may be due to
name changes or information coming from alternative sources that are not necessarily
consistent. Since the range restricted species identified are associated with itigi thicket,
and this has been identified by WWF as a critically endangered ecoregion, the trigger for
criticality for this habitat is justified under Criterion 4 and in doing so it would provide
umbrella protection to endemic or range restricted flora species. In addition to the above
one critically endangered perennial herb (possibly extinct) and three shrubs (endangered)
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have been identified within the 50km buffer mostly in Brachystegia woodland, reinforcing
the need to protect woodland and itigi thicket.

10.7.4 Critical habitat summary
The review of all available information to assess CH triggers has identified the following
as being most likely to meet the criteria:
e African elephant (Loxodonta africana)
e Bateleur (Terathopius ecaudatus)
e ltigi Thicket Eco-Region (including range restricted flora)
o these will require further analysis and follow up in the Biodiversity Action Plan
(BAP) and confirmation of the final proposed status of protection under IFC
guidance for establishing critical habitat.
10.8 Critical Habitat Assessment
The CHA Screening has identified several species and habitats that require further
assessment to determine whether the project will trigger criticality under one or more of
the five IFC criteria.
10.8.1 African Savannah Elephant (Loxodonta africana)
The following assessment is based on the L. africana only, which is classified under IUCN
Red List as “Endangered” but excludes any reference to African Forest Elephant
(Loxodonta cyclotis) which is classified as “Critically Endangered” but does not occur in
Tanzania. (see Figure 10-42). The African (global) population of L africana is estimated
to be circa 350,000 (2021) and occurs in 23 African countries, with Tanzania having the
third highest population after Botswana and Zimbabwe (ref: Global Conservation, 2023).
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African Elephant

Figure 10-42: Distribution of African Svannah and Forest Elephants (ref Global
Conservation)

A survey of Ruaha National Park which includes Rungwa, Kizigo, and Muhesi Game
Reserves (total 45,000 km?) Chase et al, (2016) reported approximately 16,000
elephants. The surveyed area is typically >100km from the SGR, with only the northern
extent of Muhesi Game Reserve, coming to within 19.5km of the SGR Lot 3 alignment,
providing linkage with the Swaga Swaga-Muhesi/Kigosi wildlife corridor. Both Kizigo and
Muhesi Game Reserves form an extended wildlife area that connects with Swaga Swaga
Game Reserve, which, at its closes point, is about 93km north of the SGR Lot 3 alignment.

The African Wildlife Foundation (annual report 2022) reported that since 2014, the
elephant population in Tanzania has increased from approximately 43,000 to 60,000
individuals. Such estimates are based on regional surveys, most recently undertaken
by Wildlife Conservation Society (WCS) and TAWIRI in association with TAWA and
TANAPA (2022 census) using aerial surveying techniques over 20 days. An estimated
20,000 elephants were recorded in 90,000 km?) of the Katavi-Rukwa and Ruaha-Rungwa
landscape, including parks, game reserves, and other protected areas. This indicates
that in the protected areas that current elephant density is approximately 1 per 4.5km?
(this is not a measure of carrying capacity, but a statement on current population
densities). If this density is applied to the IFC criteria for triggering criticality within the
EAAA, we can determine that a 5km corridor along the SGR Lots 3 and 4 covers an area
of 4,200km?, although >50% of this is already cropland or habitat unsuitable for elephants.
Therefore this corridor would be unlikely to support more than 466 elephants (equivalent
to 0.13% of the global population), whilst in addition, surveys undertaken in dry and wet
seasons and consultations with local communities indicate that elephants move swiftly
through this area and are not resident for any significant period of time. Since the
movement of elephants has not been studied sufficiently to determine the precise
population movements locally, nationally or crossing international boundaries, the EAAA
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has been established as a 5 to 20 km corridor which is critical to their continued seasonal
movements. However it is the 5km corridor which has been better studied in terms of
habitat mapping, ground truthing and elephant surveys to understand its contribution to
sustaining the national and global populations.

e Criterion 1 (a, b, ¢) is not triggered (0.13% of global population within 5km corridor
and even with a EAAA of 20km, the threshold of >0.5% would not be exceeded
as the overall habitat is fragmented by cropland preventing population density
reaching that recorded in the optimum National Park landscapes, as reported in
2022.);

e Criterion 2 (endemism, range restricted) is not triggered as the savanna elephant
is found in 24 countries in sub-Saharan Africa;

e Criterion 3 (migratory routes) even the most highly conservative case that all
elephants in the Katavi-Rukwa and Ruaha-Rungwa landscape, had crossed the
SGR, this would still be no more than 5.7% of the GP, which falls well below the
10% threshold. However, “Areas known to sustain, on a cyclical or otherwise
regular basis, = 1 percent of the global population of a migratory or congregatory
species at any point of the species’ lifecycle” is achievable based on the
population estimates and so Criterion 3(b) does meet the threshold to trigger
criticality.

e Criterion 4 (red list of ecosystems) is not triggered;

o Criterion 5 (key evolutionary processes) including “(biological corridors”) is not
triggered, note that TAWIRI (2023) has assesses 61 wildlife corridors within
Tanzania and crossing international boundaries, but these fall partially or entirely
outside of the Aol and the EAAA.

The conclusion based on Criterion 3(b) is that African Savannah Elephant does trigger
criticality.

10.8.2 Bateleur (Terathopius ecaudatus)

The bateleur is listed as Endangered under criteria A2acde+3cde+4acde (IUCN 2020). It
is a resident or nomadic bird of the partially open savannah country and woodlands within
Sub-Saharan Africa up to 3.000metres. During breeding, it tends to require closed-
canopy savannah-woodland habitats, including acacia savannah as well as mopane and
miombo woodlands. It rarely occurs in heavily forested and mountainous habitats.

The bateleur takes both live and dead food, mostly mammals and birds but also some
reptiles, carrion, insects and occasionally birds' eggs and crabs, foraging over a huge
range (55-200 km?). The nest is built in the canopy of a large tree, and breeding is chiefly
September-May in West Africa, throughout the year in East Africa and December to
August in southern Africa. The population is not severely fragmented but the overall
population is believed to be decreasing

Habitat loss and degradation, poisoning, poaching and disturbance are all likely factors
in the reported decline in recent decades, but more research is needed to identify the root
causes and the most efficient way to address them.

Bateleurs are a wide-ranging species but have shown strong declines. Per estimates from
the 1990s, extrapolated from an average of 150km? (58sqmi) per pair, it was projected
that the total population could have been around 180,000 birds including young ones.
However, it is likely that the species numbers far lower than that. Currently, the [UCN
estimates broadly from 10,000 to 100,000 total individuals. The numbers in Southern
Africa have shown the most dramatic and drastic known reductions. At one time, the
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species numbers at 2000-2500 pairs in the former Transvaal Province alone which was
down to around 420 to 470 pairs by the 1990s.

The bateleur was observed infrequently during the dry season survey along the SGR
route Lots 3 & 4 in 2022, most likely due to the large territory on average of 150km?2. Since
there are no national or international surveys or estimates of Bateleur, the most useful
data covering Africa and in particular Tanzania, can be taken from the iNaturalist website
which has 2,110 records across Africa for this species, of which the highest numbers are
South Africa (913), Kenya (230) and Tanzania (222). Other countries have <100 records,
except Botswana with 143. The distribution of records across Tanzania indicates that
most records are from the north of the country with none towards central southern area
along the SGR route Lots 3 & 4 except for a single record at Tabora in February 2021.
This is consistent with infrequent sighting of Bateleur during the 2022/23 surveys
undertaken specifically along the SGR route.

Figure 10-43: iNaturalist (222 observations of Bateleur in Tanzania)

The potential impact of the SGR on the Bateleur would be from the loss of large trees required
for nesting and the loss of habitat from clearance of the ROW, although the hunting territory
of 55 to 200km? indicates that the loss of suitable habitat along the entire length of Lots 3 & 4
(circa 20km? ) would not be significant to affect the hunting ability of one or more pairs. Even
when applying an Aol of 5km from the ROW this would require extensive loss of habitat over
55 to 200km?2, along 10 to 40km sections of the SGR which is under the control of the
Tanzanian Government and not TRC or Yapi Merkezi. Since the Bateleur population is far
less impacted by habitat fragmentation than land mammals, the EAAA would also be in line
with foraging and nesting territories. This information is assessed below as per IFC criteria to
determine criticality.

e Criterion 1 (a, b, ¢) is not triggered;
e Criterion 2 (endemism, range restricted) is not triggered;
e Criterion 3 (migratory routes) is not triggered.
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o Criterion 4 (red list of ecosystems) is not triggered;
e Criterion 5 (key evolutionary processes) is not triggered.

The conclusion is that Bateleur does not trigger criticality.

10.8.3 Itigi-Sumbu Thicket

Itigi-Sumbu thicket grows on unique, highly specialized, and sensitive soils that once
disturbed, by farming for example, suffer irreversible damage which prevents thicket
regeneration. The thicket is a dry, primarily deciduous, impenetrable vegetation between 3 m
and 7 m in height. Nearly 100 woody plant species are found here, some of which are
endemic. The entire ecoregion is threatened by human encroachment and conversion to slash
and burn agriculture.

The distribution of the thicket follows that of the duricrust soils. In regions where there is no
duricrust, then miombo, mopane, or Acacia savanna woodlands dominate. ltigi thicket
vegetation is generally deciduous during the 4 month dry period, although within the lower
canopy some of the shrubs are evergreen. During the wetter seasons when leaves are
developed, little sunlight penetrates to the ground, and there is a poorly developed
herbaceous layer. Woody plant species characteristic of the thicket include Baphia burtti, B.
massaiensis, Combretum celastroides, Grewia burttii, Pseudoprosopsis fischeri, and
Tapiphyllum floribundum.

Stands of thicket occur in Tanzania close to its namesake town of Itigi and also in Zambia
between Lakes Mweru Wantipa and Tanganyika. In all cases these thicket units are discrete
and clearly demarcated from the surrounding mopane, miombo, or Acacia woodlands.

The rainfall is low; for example, at Manyoni in the Tanzanian ltigi it is around 700 mm per
annum. Above the bedrock is a characteristic soil structure, consisting of seasonally well-
aerated and well-watered sandy soils of 0.6 m to 3 m in depth that desiccate and harden
during the dry season, with an impermeable duricrust of cement-like consistency beneath.

The ltigi thicket falls within the Zambezian regional center of endemism. The acidic duricrust
soils allow otherwise rare plant species to dominate and outcompete species that are
widespread in the surrounding woodlands. A few plants are endemic, although precise
numbers are not known (ref: one earth, 2023).

Elephants use the thicket as an important refuge, as did black rhinos before they were
eradicated by poachers. The two main areas of Itigi-Sumbu thicket in Zambia and Tanzania
are shown in Error! Reference source not found. (Ref WWF, 2014).

Baena et al, 2016 maps the removal of Itigi thicket over 50 years, demonstrating that more
than two thirds had been removed by 2000. The WWF Ecoregion was reporting 3,000km?
remaining by 2014, although the expansion of farming and leaving urban settlements over
the past decade has likely seen this reduced by two thirds leaving 1,000km? at the most in
both Zambia and Tanzania.

There are no new studies in the public domain. However since WWF has transferred the
Ecoregion updates to “one earth”, they are reporting a total remaining area of 1,107ha in
Tanzania, The Democratic Republic of Congo and Zambia (ecoregion ID 46) (ref: one earth,
2023. However, based on the survey information and review of satellite mapping undertaken
for the SGR, the actual figure is approximately 170,000 ha in Tanzania (see Figure 10-44).

It is evident that almost all of the remaining Itigi thicket is to the north of Lot 3 SGR and this
critical/endangered habitat lies outside of the protection afforded by designated sites such as
the Muhesi and Rungwa Game Reserves. Baena et al, 2016 reported on the far greater loss
of Itigi thicket in Zambia when outside of protected areas, which is clearly shown in
neighbouring Zambia (see Figure 10-44).

The design review and updated mapping of the SGR ROW for Lots 3 & 4 together with the
temporary facilities (stations, camps, laydown areas, quarries, borrow pits and dump sites)
undertaken in August 2023 has identified areas of Itigi thicket which have been avoided, due
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to facilities being cancelled, moved or camp areas being reduced in size by up to 25%. This
has resulted in a slight reduction in the area of Itigi thicket directly impacted by the Project
falling from 8% to 7.9% for Lots 3 and 4 combined.

Figure 10-44: Known areas of Itigi-Sumbu thicket in Zambia (red) and Tanzania
(yellow) based on WWF terrestrial ecoregions (WWF 2014) adapted by 5 Capitals to
show alignment of SGR Lot 3

The mapping of Itgi-Sumbu thicket deforestation over 50 years (between 1964 and 2015)
reported by Baena etal, 2016, is shown in Figure 10-45 and demonstrates that almost a
decade ago there was approximately 100km?2 remaining inside the Mweru Wantipa National
on the western side of the lake, while three smaller patches remain outside of the NP
protection to the east and north accounting for an additional area of approximately 75km?Z.

The mapping has demonstrated the rate at which this habitat has been lost over 50 years and
which has probably decreased even further during the past 8 years. The loss of this unique
habitat which supports endemic plant species will require support from TRC to prevent the
SGR becoming the catalyst for the remaining unprotected habitat to be lost due to associated
expansion of croplands that would then take advantage of the improved SGR connections.

Overall, it has been calculated that the area of Itigi-Sumbu thicket removed by the SGR within
Lot 3 is equivalent to 0.2% of the total remaining habitat in Tanzania and 0.1% globally. This
is a significant loss of an endangered eco-region and is known to support endemic and range
restricted plant species, which therefore trigger this being designated as “Critical Habitat”
requiring compensation offsetting and Net Gain.
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Figure 10-45: Itigi-Sumbu thicket deforestation map in and outside of Mweru Wantipa
National Park showing the progressive loss of thicket through over 50 years

This information is summarised below as per IFC criteria to determine criticality.

e Criterion 1 (a, b, c) do not apply;

o Criterion 2 (endemism, range restricted) is triggered;

e Criterion 3 (migratory routes) is not triggered.

o Criterion 4 (red list of ecosystems) is triggered;

o Criterion 5 (key evolutionary processes) is not triggered.
The conclusion therefore is that Itigi-Sumbu Thicket does trigger criticality and will require
measures to achieve Net Gain exceeding the predicted 351 ha planned to be removed by
the SGR permanent and temporary structures, as well as the additional 2.56 ha (worse

case) believed to have been removed before the satellite imagery mapping had been
completed.

Proposed priority conservation actions proposed by one earth for Itigi-Sumbu thicket the next
decade are:

e to promote protected area management to prevent encroachment of important
refuge habitats;
o to promote sustainable agricultural practices; and

¢ further research and monitoring into the deforestation rates of the thickets using
both remote sensing and ground truthing methods.
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10.9 Elephant Crossing Points

An assessment of suitable elephant crossing points was undertaken during July and August 2023
for Lots 3 & 4 to identify optimal crossing locations linking natural and critical habitat on either side
of the SGR route and comparing this with existing bridges and underpasses. The minimum height
was set at 3.5m to accommodate the largest bull elephants (advice from TAWA) while 3.0m was
considered to be suitable for cow elephants based on experience gained from the similar Kenyan
SGR which cuts through the Tsavo East/West National Parks with the largest number of elephants
in Kenya.

Yapi Merkezi Design Team provided a list of bridges, underpasses and culverts together with
specifications that were considered to be suitable as crossing points for elephants. These were
plotted on a GIS by 5 Capitals to assess the locations linking natural or critical habitats and
demonstrating connectivity with similar habitats. The initial crossings proposed by YM for Lot 3 and
Lot 4 are shown in Figures 10.46 and 10.47 respectively.

Figure 10-46 Lot 3 Initial Crossing points proposed by YM (July 2023)

5 Capitals overlaid the YM crossing points for Lot 3 onto the two crossing corridors (primary and
secondary) linking Swagga Swagga (north of the SGR) with Muhesi Game Reserve which links to
the national parks to the south and south west of the SGR. A total of six “optimal” crossing points
were identified for Lot 3 and two for Lot 4, the latter having far fewer reported crossings. The
elephant crossing corridors were also designated as primary or secondary based on the cumulative
data on elephant sightings along the SGR corridor which had been collected by UDSM and RSK
(dry seasons), 5 Capitals (wet season) and also taking account of elephant sightings by local
communities (see Figures 10-48 and 10-49).

Following meetings with YM to discuss the “proposed” versus “optimal” locations, adjustments
were made to the locations and these were then classified as “Good”, Medium” or “Poor”
depending on the suitability of habitat on both sides of the SGR and wider dispersal area and
proximity to settlements. The distance from the optimal locations to the nearest alternative
crossing points are 0.0 km to 3.3km (see Table 10-20). The revised figures are shown in 10-50
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and 10-51, showing the distance between suitable bridge, underpass and culvert structures and
optimal locations.

Figure 10-47 Lot 4 Initial Crossing points proposed by YM

10.9.1 Analysis of Alternatives

Meetings were held with the YM Design Team to discuss the proposals and the following was
emailed to YM: We have been looking closely at the elephant crossings (underpasses/bridges)
between Manyoni and ltigi in relation to the suitability for megafauna. A number of the crossing
points are unsuitable as they link towns/communities/croplands or are crossing major highways or
rivers. We have recorded those that are suitable but note that none of the crossings appear to be
specifically located for megafauna, which would most safely cross from natural habitat and ltigi
thicket We have therefore proposed some additional points for consideration by Yapi Merkezi
design team. An additional reason why this issue is important is that the SGR alignment cannot be
allowed to disrupt the established wildlife corridors linking Tanzania National Parks (via Game
Reserves and National Forests).

The Swaga Swaga Wildlife Corridor from the north crosses the SGR near ltigi and links with the
Muhesi Game Reserve and Nuaha National Park on the south side of the SGR. This in turn links
with the Katavi National Park to the south west. These are areas with a high concentration of
elephants that travel along these corridors and are highlighted as the corridors of highest value in
Tanzania by TAWIRI's most recent report. Therefore bespoke crossing points need to be
considered as the option to leave this area unfenced will not be viable as a single elephant casualty
must be avoided where possible due to their critical status. The importance of this crossing zone
should also be highlighted to TRC so they are aware of its important role in the Tanzanian Wildlife
corridors network.

5 Capitals proposed six crossing points for Lot 3 (EC 1 to EC6) and two for Lot 4 (EC7, EC8) which
are shown in the following figures.
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Figure 10-48 Lot 3 Proposed “Optimal” Crossing Points EC1 to EC6

Figure 10-49 Lot 4 Proposed “Optimal” Crossing Points EC7 to EC8
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Figure 10-50 Lot 3 Revised Crossings with Suitability Class (August 2023)

Figure 10-51 Lot 4 Comparison of 2 “Optimal” with 4 Final Crossings (August 2023)
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Risk of interference with wildlife movements is a significant concern as some of the chosen location
for stations, Manyoni, Aghondi, Nyahua, Tura, Malongwe and Ipala are located in areas where
wildlife movement and crossing has been noted.

The SGR alignment separates four major protected areas south of the project and one
(Swagaswaga Game Reserve) linking with Mkungunero Game Reserve further north.

Elephants migrate from Muhesi Game Reserve to Swagaswaga Game Reserve via a wildlife
corridor between Makutopora- Manyoni-ltigi. Elephants also migrate from Nyahua Mbuga Forest
Reserve to Goweko Forest Reserve via Nyahua, Kizengi, Chaya and Tura Corridor.

The movement of elephants from Nyahua Mbuga goes all the way to Kigwa - Kisigo Forest and
further west to llomelo and Igombe Forests where Ipala Station is located.

Experience from the Kenya SGR has demonstrated that the operational line has become a focus
for illegal settlements which can compromise the viability of the planned elephant crossing points.
In addition the use of elephant crossings by livestock can cause habitat impacts and soil erosion
either side of the crossing whilst also allowing livestock to graze inside the national parks further
impacting natural and critical habitat. It is important therefore for government to intervene and
quickly remove illegal settlements that potentially compromise the safe passage of elephants
across bridges and through culverts and underpasses which in turn creates additional safety risk
for the rail passengers from elephants crossing in unfenced areas.

It is acknowledged that Yapi Merkezi’'s design team considered the elephant corridors for the
location of the crossings while ensuring the technical feasibility of the project. Accordingly, for Lots
1 and 2, structures with a minimum height of 3 meters were deemed acceptable and this has been
supported by findings on the Kenyan SGR.

The table below shows the underpass structures for lot 3 and 4 which includes the location and
dimension of various crossings structures in relation to the “optimal” points (EC1 to EC8). The
chainage for the “ecological crossings” can be compared with the crossings and those that are
3.5m or greater in heights are shown in green as “primary” crossing points whilst those in yellow
are 3.0m in height and are secondary crossing points.

The precise location of the bridges and underpasses as shown in the following table has to take
account of engineering design with regards to track gradient and other planned features such as
crossing points for communities and livestock etc and existing road and infrastructure facilities. It
was noted in particular that siting new culverts in natural and critical habitat can result in a greater
loss of habitat to achieve safe entrance and exit gradients. As a result it was agreed with YM that
crossing points were best located in areas exhibiting some level of clearance already whilst
avoiding community crossings between villages. The results in summary are as follows:

. Lot 3
0 Six (6) crossings suitable for bull/cow elephants referring to example from Kenya
(>3m height), and
o Five (5) secondary crossings suitable for cow referring to BAP prepared for Lot 1 and
2 (=3m height).

o Four (4) crossings suitable for bull/cow elephants referring to example from Kenya
(>3m height), and

o Eleven (11) secondary crossings suitable for cow elephants referring to BAP
prepared for Lot 1 and 2 (=3m height).
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Table 10-20: Project crossing structures indicating the potential structures which may
be used by elephants to cross the SGR (August 2023)

The
Elephant
Crossing . .
Corridor Locations Structure**** m;’th ?n(:;ght
Expected
to be Used
LOT 3
Summary of crossings:
- Six (6) crossings suitable for bull/cow elephants referring to example from Kenya (>3m
height), and
- Five (5) secondary crossings suitable for cow elephants referring to BAP prepared for Lot 1
and 2 (=3m height).
572+948,239 | BR_07 Start Chainage (Span=20,6m (Steel))* 20,6 ~4,5
572+968,839 | BR_07 End Chainage (Span=20,6m (Steel))* 20,6 ~5
573+400,000 | UD_573-1 (4 (1x1)) 1 1
573+596,958 | LS_04 ( Dim=3.7 x 3mxm, L=22,45m )** 3,7 3
575+700 to | 573+850,000 | UD_573-2 (1 (1x1)) 1 1
5814400 | 5754715750 | CU_575-1 (2x(3x1.5) ) 3 1,5
EC1
( ) 576+070,000 | UD_576-1 (1 (1x1)) 1 1
Proximity 577+621,780 | CU_577-1 (2x(3x1.5) ) 3 1,5
BRO72.75km | 578.821,660 | CU_578-1 (2x(3x1.5) ) 3 1,5
(seasonal
flooding) 580+566,560 | CU_580-1 (1x(1.5x1.5)) 1,5 1,5
581+846,680 | CU_581-1 (2x(2.5x2.5) ) 2,5 2,5
582+116,780 | CU_582-1 (2x(2.5x2.5) ) 2,5 2,5
583+616,920 | CU_583-1 (1x(1.5x1.5) ) 1,5 1,5
584+497,550 | CU_584-1 (1x(1.5x1.5) ) 1,5 1,5
587+700 to | 587+451,680 | CU_587-1 (2x(2x2) ) 2 2
589+900 e _ .
(EC2) 587+690,487 | UP-02 (Width=11m , L=13m) 11 5
588+516,340 | CU_588-1 (1x(1.5x1.5) ) 1,5 1,5
RIS 589+268,460 | CU_589-1 (2x(1.5x1.5) ) 1,5 1,5
UP02 0.0km
590+030,863 | LS_07 (Dim=3.7 x 3mxm, L=12,1m )** 3,7 3
582+100to | 582+116,780 | CU_582-1 (2x(2.5x2.5) ) 2,5 2,5
584+900
(EC3) 583+616,920 | CU_583-1 (1x(1.5x1.5) ) 1,5 1,5
584+497,550 | CU_584-1 (1x(1.5x1.5) ) 1,5 1,5
Proximity
Z’::::;'I‘“‘ 585+318,284 | BR_08 Start Chainage (Span=20,6m (Steel ))*
flooding) 585+338,884 | BR_08 End Chainage (Span=20,6m (Steel ))* 20,6 =B5
20,6 ~5
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Structure****

o

644+700to | 644+507,000 | BR_11 Start Chainage (Span=20,6m (Steel ))* | 20,6 ~7
646+700 | 6444527,600 | BR_11 End Chainage (Span=20,6m (Steel ))* | 206 |~ 7
(EC4)
645+419,850 | CU_645-2 (2x(1.5x1.5) ) 1,5 1,5
Proximity 645+495 UD_645-1 (1 (1x1)) 1 1
BRITO19km | 647+010 LS_18 (Dim=3.7 x 3mxm, L=22,8m )** 37 |3
618+400 to | 615+035 UP-03 (Width=13,1m , L=13m )* 13,1 5
619+900
615+080 UD_615-1 (1 (1x1)) 1 1
(EC5)
615+092 CU_615-1 (1x(2x2) ) 2 2
Proximity 615+858 CU_615-2 (2x(1.5x1.5) ) 1,5 1,5
UP03 3.3km
616+502 CU_616-1 (2x(1.5x1.5) ) 1,5 1,5
617+772 CU_617-1 (2x(1.5x1.5) ) 1,5 1,5
619+331 LS_12/CU_619-1 (Dim=3.7 x 3mxm, 3,7 3
L=14,65m)**
620+268 CU_620-1 (1x(1.5x1.5) ) 1,5 1,5
630+900 to | 628+704 UP-3B (Width=11m , L=13,45m )* 11 5
636+100
(ECE) 629+225 CU_629-1 (2x(2x2) ) 2 2
630+485 CU_630-1 (2x(1.5x1.5) ) 1,5 1,5
Proximity 631+884 CU_631-1 (2x(1.5x1.5) ) 1,5 1,5
UP3B 2.2km .
633+064, LS_15/CU_633-1(Dim=3.7 x 3mxm, L=12,1m | 3,7 3
)**
634+036 CU_634-1 (1x(1.5x1.5) ) 1,5 1,5
634+732 CU_634-2 (1x(1.5x1.5) ) 1,5 1,5
635+576 CU_635-1 (1x(1.5x1.5) ) 1,5 1,5
636+372 CU_636-1 (1x(1.5x1.5) ) 1,5 1,5
LOT 4
Summary of crossings:
- Four (4) crossings suitable for male/female elephants referring to example from Kenya
(>3m height), and
- Eleven (11) secondary crossings suitable for female elephants referring to BAP prepared
for Lot 1 and 2 (=3m height).
887+329 CU 887-1 (2-5X3m)** 5,00 3,00
887+585 CU 887-2 (2-5X3m)** 5,00 3,00
887+697 CU 887-3 (2-5X3m)** 5,00 3,00
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886+000 to | gg7+761 BR-04 (CENTER KM, T:11x3.5m, BOX 11,00 | 3,50
890+000 BRIDGE)*
(EC7) *k
887+870 CU 887-4 (2-5X3m) 5,00 3,00
Proximity 887+929 CU 887-5 (2-5X3m)** 5,00 3,00
BR041.75km | 888+750 LS-11 (T:3.70 x 3.00 m, L= m)** 3,70 3,00
BRO5 0.0km
889+057 BR-05 (CENTER KM, L: 65.5m, STEEL) * 65,50 | 4,55
889+725 CU 889-1 (1.5X1.5m) 1,50 1,50
890+218 CU 890-1 (1.5X1.5m) 1,50 1,50
890+632 LS-12 (T:3.70 x 3.00 m, L=11.05 m)** 3,70 3,00
875+000- 875+232 UP-05 (T:7.5 x 7.65 m, L=11.58 m)* 7,50 7,65
881+000
(EC8) 876+657 CU 876-1 (3x1.5m) 3,00 1,50
876+935 CU 876-2 (2-3x1.5m) 3,00 1,50
Proximity 877+340 CU 877-1 (5x3m)** 5,00 3,00
323: g:::"‘ 878+265 BR-03 (CENTER KM, T:11x3.5m, BOX 11,00 | 3,50
— BRIDGE)*
878+463 CU 878-1 (2-3x3m)** 3,00 3,00
878+650 CU 878-2 (2-3x3m)** 3,00 3,00
878+900 LS-09 (T:3.70 x 3.00 m, L= m)** 3,70 3,00
879+585 CU 879-1 (3x1.5m) 3,00 1,50
880+730 CU 880-1 (3x1.5m) 1,50 1,50
*Crossings suitable for male/female elephants referring to Example from Kenya (>3m height)
**Secondary Crossings suitable for female elephants referring to BAP prepared for Lot 1 and 2
(=3m height)
*** This refers to the ecological crossings that are expected to be used by wildlife animals for
traversing the SGR alignment.
**** Structures provided by Yapi Merkezi indicate the potentially feasible crossings which have
structures three meters and above.

With regards to the table above, the final crossing points (11) for Lot 3 and 15 for Lot 4 are shown
in Figures 10-52 and 10-53 respectively.
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Figure 10-52 Lot 3 — Final Elephant Crossing Point Structures August 2023

Figure 10-53 Lot 4 — Final Elephant Crossing Point Structures August 2023
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10.9.2 Elephant Proof Fencing

Fencing of the SGR for Lots 3 & 4 needs to take account of lessons learnt for Lots 1 & 2 and
operational experience to date including from the Kenyan SGR. Key recommendations from
Kenyan experience, ("Tracking and monitoring of elephant movements along the Standard
Gauge Railway and highways in the Tsavo Ecosystem, Kenya (March 2016 — June 2017)” and

"The effect of the new SGR on elephant movements in the Tsavo Ecosystem, Kenya (March

2016 - March 2018)" which should be considered for Lots 3 and 4 are as follows:

wildlife crossing points must be kept free of human interference which may arise from
illegal settlements and/or excessive use of such crossings for livestock causing loss of
natural habitat and soil erosion. Itis recommended that camera traps or rangers stationed
near designated crossing points are there to monitor impact on elephants using a
designated crossing point.

Since an average of 31% of elephants crossing the Kenyan SGR used the designated
bridges, culverts and underpasses, the largest number of crossings were across the
railway embankment in unfenced areas. Where long stretches of the SGR are fenced,
the Kenyan experience recommends that there is some permeability in the fence line to
prevent elephants becoming trapped within the double fencing on either side of the track.

Where fence line terminates without a designated crossing, surveillance cameras should
be installed to provide real-time data to a control center and relayed to train drivers
approaching sensitive locations where elephants are in close proximity to the track. Train
drivers should receive specialist training on sensitive locations (crossing points) and how
to anticipate danger and avoid accidents involving megafauna, including elephants.

Fencing need to be electrified to discourage elephants from breaking them down.
Contingency plans need to be in place to address issue of power outages.

It has also been observed that abandoned borrow pits fill up with water and are visited by
elephants so where these are in close proximity to the track they bring elephants and other
megafauna in close proximity to the danger from passing trains.

There are several wide crossing points in Lot 3 and specified points in Lot 4 and therefore it is
recommended that a Workshop is held with the authorities including TAWA, TAWIRI, TFS and
specialists/consultants representing TRC and Yapi Merkezi to fine tune the specific locations and
lengths of elephant proof fencing to ensure maximum safety and effectiveness, while maintaining
elephant migration through established wildlife corridors. The crossing points will also take into
account known crossing points for other species including leopard, lion, zebra, hippopotamus and
antelope, which will also be able to utilize crossing points that may be unsuitable for elephants.

o Elephant crossings will be logged into a database and reported to the authorities
and TRC Operations.

e Areas fenced will require additional tree planting to provide adjacent corridors for
elephants and other wildlife to navigate safely to the crossing point.

e Underpasses/crossing points will be preferably located no more than 1km from
established routes and no more than 5km from known crossing points.

e Periodic monitoring of crossing points and collection zones by use of remote
cameras to gather information on use of crossings and to ensure safety of
crossing animals. This will be conducted in association with the authorities.

e Patrols and monitoring for snares that may be laid for any of the medium to large
wildlife will be conducted.

e Cameras will be installed at the termination point of the fence line to monitor for
large wildlife including elephants crossing the SGR to ensure that train operations
apply caution at these points, slowing as necessary to avoid risk of accidents.

e In Lots 1 and 2, the contractor for the establishment of elephant proof fence,
RUBS proposed the electrified fencing for lot 1 and 2. Regarding Lots 3 and 4,
fences will most likely need to be electrified to be elephant proof, based on
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The Gallagher

experience along other railways in East Africa, and Lots 1 & 2. This will be
discussed in Workshop with authorities, TRC, Yapi Merkezi and their
specialists/consultants (see examples of proposed electrified fencing in Figures
4-1 to 4-5 below, courtesy of Rubis Technical Services) .

Fences will need to be built on wooden poles, as metal and reinforced concrete
posts disseminate the electrical current into the earth and sufficient voltage
cannot be maintained for elephant proof fencing.

Fences need to be erected with numerous high tensile steel wires as elephants
quickly learn to push down mesh wire fences. Confirm design in multi-agency
Workshop.

Fencing will require maintenance which needs to be sustained by TRC on an
ongoing basis. Fence maintenance teams need to be established and resourced
with the appropriate transport, equipment and training.

Fences will need to be monitored on a regular basis to test their effectiveness
and to aim for a target of “zero” elephant fatalities due to collision with trains,
entanglement with the fencing or losses due to hunting or poaching. Any incidents
or near misses must be recorded and a root cause analysis undertaken to prevent
similar incidents in future.

Elephant Proof Electric Fence is shown in the following figure

Figure 10-54: Gallagher Elephant Proof Electric Fence

Figure 10-55: Schematic Showing Fence Locations in relation to Crossing Points
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The choice of steel wire or electric fencing will need to take into account factors including
the terrain, nearest culverts and livestock crossings and the proximity to local communities
to ensure that the selected design is effective in keeping people and elephants safe.
Where electrified fencing is installed this also has the advantage of 24/7 monitoring from a
central control room that can provide real-time information for trains approaching a sector
where an alarm has been triggered, indicating possible damage or breach to the fence.
The central monitoring and alarm system is highly recommended for the known elephant
crossing points.

Crossing points for lion and leopard, based on wet seasons observations (2023) show that
there are multiple crossing structures (=/>2m in height) that would be suitable to safely
cross the SGR line (see Figure 10-58 below). Within a 10km radius of each lion sighting
there are 2 crossing points, while within 10km of the leopard sightings there are between
1 and 3 crossings.

According to IUCN, the main causes of decline in the lion population in parts of Africa,
includes indiscriminate killing in defence of human life and livestock, habitat loss, and prey
base depletion. The avoidance of increasing human-wildlife conflict due to habitat loss
close to the SGR and at suitable crossing points supports the key requirement to control
further habitat loss and fragmentation/severance of wildlife corridors.

IUCN report poaching as a key reason for decline of leopard across its range and so the
access to suitable crossing points via Natural Habitats must be maintained together with
monitoring by the Authorities to ensure that the crossings do not become a focus for illegal
hunting of leopard, and potentially other megafauna such as Kudu.

Figure 10-56 Leopard and Lion Observations (February 2023) in relation to Crossings
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10.9.3 Conclusions on Impacts of Fragmentation on Wildlife Crossings

¢ The movement of elephants and other megafauna along established corridors
connecting National Forest Reserves and National Parks to the north and south
of the SGR route must be a top priority for the Project, supported by government
policy, in the short, medium and long term, with monitoring by the Wildlife
Authorities supplemented by Community participation as a means of monitoring

the achievement of this KPI.

o The achievement of safe crossing of the SGR corridor by elephants, lion leopard
and other megafauna is another KPI which requires a careful balance between
having suitable crossings within the known corridors and sufficient crossing
points, allowing good access, whilst also limiting the free movement across any
part of the line, which would otherwise lead to accidents and likely deaths of
elephants. The experience in Kenya of the SGR crossing Tsavo National Parks
has highlighted significant number of elephant deaths soon after it was
commissioned since only one third of the elephant crossings were observed using
designated safe crossing structures. This experience must therefore be applied
to the Tanzanian SGR to maintain a high level of targeted monitoring during
construction and commissioning to build the database of known crossings

locations.

e The design process for assessing the location, number and size of elephant
crossing points has been an iterative process and has taken account of the survey
data and consultations as part of this ESIA and has established that