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EXECUTIVE SUMMARY

Environmental | mpact Assessment Report for the Proposed Establishment of Mercury-Free
Gold Processing Demonstration Centre For Artisanal Small -Scale Gold Miners (ASGM) at
Bumva Village Segese Ward, Msalala District in Shinyanga Region.

Proponent: School of Mines and Geosciences
University of Dar es Salaam

Proponent’s Contact: Mobile: +255 768 384 430
mshiutz@udsm.ac.tz / mshiutz@gmail.com
University of Dar es Salaam
P.O. Box 35052
DAR ESSALAAM

ElA Expert:
NAME POSITION
Eng. Muganyizi Seliud Team Leader
Dr. Zainab Katima Chemical and Processing expert
Dr. Restituta Paul M. Environmental expert
Dr Mary Kayombo Hydrologist
Dr Heriel Moshi Botanist
Dr Steven Temu Zoologist
Dr Lucius Mugisha Sociologist
Eng. Colman Richard GIS Expert

INTRODUCTION

The Environmental Health and Pollution Management Project (EHPMP) isafive-year (July 2020-
July 2025) Globa Environmental Facility (GEF) regional project covering Tanzania, Kenya,
Zambia, Senegal, and Ghana. The World Bank conceptualized the project under funding from
GEF. The EHPMP aims to strengthen the institutional capacity to manage and regulate mercury
usein Artisanal and Small-scale Gold Mining (ASGM) in the participating countries. ASGM uses
mercury in gold recovery in a manner that is dangerous to human health and the environment
because amalgamation is done with bare hands and the amalgam is heated in open air to drive
away the mercury. Furthermore, the available literature indicates that in ASGM for every 1 kg of
gold recovered, about 2 kg of mercury is used and most of it is released into the environment
(VPO, 2020). In response, the government, through EHPMP intend to establish ASGM

Xiv
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demonstration centersin the ASGM aress, including MsalalaDistrict in Shinyanga Region, to pilot
alternative technology.

The EHPMP project operated in seven regions of Shinyanga, Songwe, Mwanza, Mara, Geita,
Singida and Mbeya. The EHPMP is packaged into several components. This Environmental and
Socia Impacts Assessment (ESIA) is for Component 3. Under component 3 of the EHPMP,
specific community-focused cleaner technology demonstration activitiesin mercury-contaminated
areas, selected and designed based on environmental health risks and cost-effectiveness of
interventions, are due for implementation.

The government (through NEMC) proposed the establishment of demonstration centres in three
different locations from among the 7 local regions participating in the EHPMP, including
Shinyanga Region. In Msalala District, Shinyanga Region, the project will be implemented by the
University of Dar es Salaam (UDSM) through the School of Mines and Geosciences (SOMG).
The estimated project budget is 350,000 USD, the implementation period is about six months and
the project design lifeis 20 years.

DESCRIPTION OF THE PROJECT

The proposed CIP demonstration plant will serve the interests of organized Primary Mining
Licences (PMLSs) holders, current operators of washing ponds and VAT leaching Plants owners
who usually have big size fresh ore to process. A gold processing plant of capacity 20tons/day
(equivalent to 400 (20kg) bags of ore per day) will be established providing four phases of
processing; comminution, gravity recovery, CIP recovery, elution & electrowinning processing
and Smelting. The technology to be used is similar to one used by major mines i.e. Bulyanhulu
Gold mine, but on a scale of ademonstration centre.

OBJECTIVESOF THE PROJECT

The overall objectives of the EHPMP is to provide means for addressing the challenges posed by
mercury, in line with Minamata Convention, by developing strategies to promote emissions
reductions from mercury (including mercury-free methods, managing trade, training); and
developing public health strategies to reduce exposure of miners and their communities to
mercury.

The specific objectives of the proposed demonstration center is pilot alternative technologies in
ASGM and equip mining demonstration centres that can be used to train miners on the use and
adaptation of alternative technologies. Furthermore, the demonstration centres will be used in
carrying out further research that will add value to the adaptation of the alternative technologies.
A BRIEF DESCRIPTION OF THE PROJECT ENVIRONMENT

The proposed CIP demonstration plant will be established on an eight (8) acres piece of land at
Bumva Village, Segese Ward, Msalala District in Shinyanga Region. The site is boarded on the
east, west and south by open land, used by the locals for grazing. On the North, the site borders a
public road. Adjacent the road further on the North, there exists a non-operational gold leaching
plant. The distance to the nearest residential areais about 1.1km from the site. Furthermore there
were no observed or reported sensitive environmental or socia feature within the project site.
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Bumva village is accessible via an earth road, which is in good condition. However, the access
road to the siteis not well defined and will need to be demarcated and devel oped during the project
implementation.
POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK
Tanzania is committed to attaining the Environmental Health and Pollution Management Project
(EHPMP) objective. A few policies and legislation that have a close bearing to mining sector are;
National Environmental Policy (NEP) of 2021; Mineral Policy of Tanzania, 2009; National Land
Policy, 1997; National Water Policies (NAWAPO), 2002; Sustainable Industrial Development
Policy, 1996; The National Investment Promotion Policy, 1996; Tanzania Women and Gender
Policy (2000); National Forest Policy, 1998; The Wildlife Policy, 1998; The Nationa Health
Policy, 2003; National HIV/AIDS Policy 2001; Occupational Health and Safety Policy 2009;
Human Resources Policy 2004; The Environmental Management Act, (No. 20), of 2004;
Environmental Impact Assessment and Audit Regulations No. 349 of 2005 as amended in 2018;
TheMining Act (No. 14), 2010 asamended in 2017; TheLand Act Cap.113 R.E. 2002; The Village
Land Act (No.5), 1999; The Village Planning and Regulation Act (No0.58), 2007; The National
Land Use Planning Act (No.6), 2007; The Tanzania Explosive Act Cap 45 R.E of 2002; The
Tanzania Atomic Energy Act (No. 7), 2003; The Industridl and Consumable Chemicals
(Management and Control) Act (No.3), 2003; The Water Resources Management Act (No.11),
2009; The Water Supply and Sanitation Act (No.12), 2009; The Energy and Water Utilities
Regulatory Authority (EWURA) Act, 2001; The Wildlife Conservation Act (No.5), 2009; The
Forest Act (No.14), 2002; The Occupational Health and safety Act (No. 4), 2003; The Employment
and Labour Relations Act (No.6), 2004; The Workers Compensation Act (No. 20), 2008; The
Prevention and Control of HIV/AIDS Act, 2008; Also the World bank Environmental and Social
Standards (ESSs) and World Bank Group General Health Safety and Environment were reviewed.
STAKEHOLDERS CONSULTATIONSAND PUBLIC INVOLVEMENT
Key stakeholders were consulted during ESIA study, include the following; Kahama
Commissioner’s Office, Regional Mines Office (RMO), Lake Tanganyika Basin Water Board,
Msalala District Council, RUWASA-Kahama, Segese Ward Development Council (WDC),
Bumva Village Community Assembly. Following stakeholders consultation and site visits a
synthesis was done, and the following issues were identified:
i.  Theproposed siteisrightfully owned
ii.  Thereisashalow well in the proximity of the site.
iii.  Theproject siteis also not in close proximity to any major river, lake or dam.
iv.  Thesiteisnot connected to services such electricity. However, these are available about 1
km from the site.
v. There are no endemic speciesin the arealregion.
vi. The Loca Government at Bumva village, Segese ward, Msalda District, Shinyanga are
optimistic that the project will bring out social economic benefits to community and the
country in general.
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vii.  The scoping exercise was able to identify suitable sampling locations for social and
environmental samples.

DESCRIPTION OF THE MAJOR SIGNIFICANT IMPACTS
Synthesis of stakeholder consultations indicated that the project was positively received by
stakeholders at all levels. The most significant identified positive impacts include the expected
social-economic benefits of project contribution towards development of the district; Control of
contamination resulting from use of mercury; increased gold processing efficiency and improve
small scale miner’s income and environmental health. A number of negative impacts were also
identified. The significant ones are impacts associated with health risks resulting from raise of
commercial sex at mining areas contributing to relatively high prevalence of HIV/AIDS in the
area.
ALTERNATIVES CONSIDERED
Consideration of project alternativesis crucial in ensuring that the developer and decision-makers
have a wider base from which they can choose the most appropriate option. Two types of
alternatives were considered as follows:

I.  No project alternative

The no project aternative entails retaining the current status quo i.e. SOMG not to establish the
proposed Gold Processing Centre at Msalala District. Adopting this option would mean avoiding
most of the negative effects that might be associated with the presence the factor and devel opment
center at Shinyanga region, and missing all the social economic benefits of the proposed project.
Surely, the implementation of the project has more socio economic benefits than the No project
alternative.

ii.  Alternative Ste

Nyan’gombe village, Mwakitolyo ward, Shinyanga rural district - land issues — the area has a
Prospecting license — hence owned by a private company hence expensive, size was fine.
iii.  Water Supply Alternative

Four alternative water sources were considered for the facility. These are Water Supply (surface
water) from the operating water utility company, groundwater extraction, rainwater harvesting and
Industrial waste water recycling. It was concluded that water supply from RUWASA, rainwater
harvesting and industrial waste water recycling to be appropriate for the proposed project.

iv.  Liquid waste Management Alternatives

Five dlternatives were considered for liquid waste management, namely stabilization ponds
/lagoons; constructed treatment wetland; septic tank - soak away system for the domestic
wastewater; and TSF for mineral processing plant.

v.  Alternative Energy Sources
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The developer considered three alternative sources of energy namely electricity (from the national
grid), diesel power generators and solar energy. An evaluation of the three aternatives based on
capital costs, availability of adequate supply, reliability, and environmental protection revealed the
options could be used together. Therefore, it is planned to connect the site with electricity from the
National grid as a basic power supply. Provisions will be made for installing solar panels in the
future. However, since some machines requires high voltage, which could not be supplied by solar
energy, standby generators will also be provided.
vi.  Alternatives building materials

Five aternatives were considered for building materials namely, Concrete, Steel, Wood, Stones,
Brick/masonry. A team of Architects and Engineers evaluates these based on criteria such as
strength, weight and durability, which would make it right for various uses; compatibility with
National standards and testing methodsthat govern the use of building materialsin the construction
industry; consideration for structural integrity and cost and aesthetics.

vii.  Alternativesroofing materials

The project proponent considered various options in terms of roofing materials, among these
coated aluminium roofing sheets and clay roofing tiles. The two materials were evaluated based
on costs, availability, whether resistance, longevity, flexibility and corrosion resistance. Although
roofing tiles score more points in terms of weather resistance, longevity and resistance to
corrosion, they are known to be more expensive than aluminium roofing (i.e. per square meter).
Aluminium roofing sheets score more point on capital costs, flexibility and less labor intensive
during installation. Nevertheless, the contractor will opt for amore viable option.

IDENTIFIED ENVIRONMENTAL AND SOCIAL IMPACTS
The proposed establishment of a Gold Processing Demonstration Centre for Small Scale Miners
at Bumva Village is expected be associated with several positive and negative environmental and
social impacts and risks. The may feature during the planning, construction, operation and
decommission phases of the project. Theseinclude:
Positive Impacts
i.  Employment opportunity

ii.  Economic gainsto loca community

iii.  Knowledge Imparted to Local Practitioners

iv.  Rapid urbanization of the area of following the increase of people

v. Improve Efficiency for Gold Production

vi.  Environmental protection
vii.  Improve Health and safety
viii.  Regulatory compliance

iX.  Market acceptance

Negative Impacts
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i.  Lossof village land which is acquired for gold processing project.
ii.  Community safety and cultural integrity
iii.  Increase Traffic Load
iv.  Airquality Deterioration
v.  Generation of Noise and Vibration

vi.  Increase generation of Solid Waste
vii.  Population Influx and Transmission of HIV/AIDS

viii.  Removal and disturbance of flora
iXx. Lossof Fauna habitat
X.  Occupational Safety and Health Risks

Xi.  Increase Generation and Impacts associated with poor management of waste water (i.e.
from sanitary facility & TSF)
xii.  Soil erosion potential
Xiii.  Increase Storm water flow

xiv.  Loss of Employment due to Closure of the Project

ENVIRONMENTAL AND SOCIAL MANAGEMENT

With good housekeeping, adoption of cleaner production principles and good engineering
practices, the predicted impacts could be avoided, minimized, and/or managed below
environmental quality standards. Many of the mitigation measures put forward are nothing more
than good engineering practices and standard industrial operating procedures that shall be adhered
to during al the project phases. The options to minimize or prevent the identified adverse social
and environmental impacts aswell asamonitoring plan have been suggested in this report and are
contained in the ESMP. The ESMP defines the roles and responsibilities of different actors of the
plan. The associated annua environmental costs amount to 92,000,000 TSH. UDSM iswilling to
implement the proposed mitigation measures and other relevant guidelines to ensure project
sustainability and environmental protection.

PROPOSED MONITORING AND AUDITING

Environmental monitoring and auditing shall form an essential component of this project. An
Environmental Monitoring Plan has been prepared, providing a mechanism for monitoring
environmental impacts of a project during its execution in order to reduce their negative effects
and to introduce standards of good practice to be adopted for all project works. It facilitates and
ensures the follow-up of the implementation of the proposed mitigation measures proposed in the
EMP. The parameters of the proposed project identified for monitoring include; water quality, air
quality, waste generation, and occupational health and safety risks. The monitoring plan provides
details of the attributes to be monitored, frequency, and institutional responsibility, and estimated
costs. These costs are only approximations and therefore indicative.

DECOMMISSIONING
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Decommissioning is not anticipated in the near future. However, if this will happen, may entail a
change of use (functional changes) or demolition triggered by a change of land use. In view of
this, specific mitigation measures pertaining to the environmental impacts of decommissioning
works cannot be proposed at the moment with a reasonable degree of certainty. A detailed
decommissioning plan that takes environmental issues into consideration shall be prepared by the
developer prior to the decommissioning works. Should it be done, decommissioning may entail a
change of use (functiona changes) or demolition triggered by a change of land use.
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CHAPTER ONE

1 INTRODUCTION

1.1 BACKGROUND

The Environmental Health and Pollution Management Project (EHPMP) isafive-year (July 2020-
July 2025) Globa Environmental Facility (GEF) regional project covering Tanzania, Kenya,
Zambia, Senegal, and Ghana. The World Bank conceptualized the project under funding from
GEF. The EHPMP aims to strengthen the institutional capacity to manage and regulate mercury
usein Artisanal and Small-scale Gold Mining (ASGM) in the participating countries.

ASGM uses mercury in gold recovery in a manner that is dangerous to human health and the
environment because amalgamation is done with bare hands and the amalgam is heated in open
air to drive away the mercury. Furthermore, the available literature indicates that in ASGM for
every 1 kg of gold recovered, about 2 kg of mercury is used and most of it is released into the
environment (VPO, 2020). In response, the government, through EHPMP intend to establish
ASGM demonstration centersinthe ASGM areas, including MsalalaDistrict in Shinyanga Region,
to pilot alternative technology.

The EHPMP project operated in seven regions of Shinyanga, Songwe, Mwanza, Mara, Geita,
Singida and Mbeya. The EHPMP is packaged into severa components. This Environmental and
Social Impacts Assessment (ESIA) is for Component 3. Under component 3 of the EHPMP,
specific community-focused cleaner technology demonstration activitiesin mercury-contaminated
areas, selected and designed based on environmental health risks and cost-effectiveness of
interventions, are due for implementation.

The government (through NEMC) proposed the establishment of demonstration centres in three
different locations from among the 7 local regions participating in the EHPMP, including
Shinyanga Region. In Msalala District, Shinyanga Region, the project will be implemented by the
University of Dar es Salaam (UDSM) through the School of Mines and Geosciences (SOMG).

1.2 THE PROJECT OBJECTIVES

The overall objectives of the EHPMP isto provide means for adressing the challenges posed by
mercury, in line with Minamata Convention, by developing strategies to promote emissions
reductions from mercury (including mercury-free methods, managing trade, training); and
developing public health strategies to reduce exposure of miners and their communities to
mercury.

1.2.1 Specific Objectives

The objectives of the proposed demonstration center is pilot alternative technologies in ASGM
and equip mining demonstration centres that can be used to train miners on the use and adaptation
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of aternative technologies. Furthermore, the demonstration centres will be used in carrying out
further research that will add value to the adaptation of the alternative technologies.

1.3 JUSTIFICATION OF THE PROJECT

The proposed project isjustified by the existing hazardous operations of Artisanal and Small-Scale
Gold Miners (ASGM). The ASGM use mercury in gold recovery but the entire process is
dangerous to human health and the environment because amalgamation is done by bare hands and
the amalgam is heated in open air to drive away the mercury. Available literature indicate that in
ASGM for every 1kg of gold recovered about 2 kg of mercury is used and most of it is released
into the environment.

In response to threats that Mercury poses to human health and environment, the Government came
up with the proposed demonstration center through the EHPMP, inorder to introduce alternative
technologies to mercury for gold recovery in ASGM subsector. These include ASGM, Service
providers, Local communities surrounding the mining sites and Regulators.

14 JUSTIFICATION OF ESIA STUDY
The objectives of this Environmental and Socia Impact Assessment are to:

e Establish the baseline conditions of the study area through a combination of desk review,
consultations and site visits taking account of any committed development projects which
could change the baseline in the future;

e |dentify environmenta constraints and opportunities associated with the study area which
may influence, or be affected by the proposed technol ogies;

e Identify and assess any environmental impacts (both positive and negative) which could
result from the proposed project;

e Identify and incorporate into project design and operation, features and measures to avoid
or mitigate adverse impacts and enhance beneficial impacts; and

e Assess the level of significance of al residual effects (direct and indirect, adverse and
beneficial, short-term and long-term, permanent and temporary) taking into account of the
proposed mitigation measures

This ESIA encompasses the following:

Content Description
Executive summary - Summarize the key points of the report.
Introduction - Describes project background, objective of the project and
justifies the project and the ESIA study
Project Description - Describes the proposed project and its geographic,

environmental, social, and temporal context, including any
offsite investments that may be required (e.g., dedicated
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Legal and Regulation
Framework

Basaline Data

Public  consultation
and information
disclosure
Alternatives analysis
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Description

pipelines, access roads, power supply, water supply, housing,
and raw material and product storage facilities),

Entailsthe project’s primary suppliers. Through consideration
of the details of the project, indicates the need for any plan to
meet the requirements of ESS1 through 10 and the National
legidlation.

Anayzesthelegal and institutional framework for the project,
within which the environmental and social assessment is
carried out, including the issues set out in ESS1.

Comparison between the Borrower’s existing environmental
and social framework and the ESSs, identification of the gaps
between them and measuresto fill the gaps.

Compliance with World Bank Group Environmental, Health
and Safety Guidelines

Where applicable, ldentification and assessment of the
environmental and socia requirements of any co-financiers.
Identifies the baseline data that is relevant to decisions about
project location, design, operation, or mitigation measures.
Thisincludes estimation of the extent and quality of available
data, key data gaps, and uncertainties associated with
predictions.

Based on current information, assesses the scope of the area
to be studied and describe relevant physical, biological, and
socioeconomic conditions, including any changes anticipated
before the project commences.

Takes into account current and proposed development
activities within the project area but not directly connected to
the project.

Site investigation results

This describes the Stakeholder engagement plan and
Grievance Redress System

Site selection criteria

For each of the aternatives, quantify the environmental and
social impacts to the extent possible, and attaches economic
values where feasible.

With and without Project scenario
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Description

Description of selected site
Feasibility of project in selected sitei.e environmental, social
and economic
Describes all relevant environmental and socia risks and
impacts of the project. Its include the environmental and
social risks and impacts specifically identified in ESS2-8, and
other environmental and social risks and impacts arising as a
consequence of the specific nature and context of the project,
including the risks and impacts identified in ESSL,
It includes the positive environmental and social outcomes as
well.
Identifies mitigation measures to manage the environmental
and social impacts and significant residual negative impacts
that cannot be mitigated and, to the extent possible, assesses
the acceptability of those residual negative impacts.
Identifies differentiated measures so that adverse impacts do
not fall disproportionately on the disadvantaged or vulnerable.
Assesses the feasibility of mitigating the environmental and
social impacts; the capital and recurrent costs of proposed
mitigation measures, and their suitability under local
conditions; and the ingtitutional, training, and monitoring
reguirements for the proposed mitigation measures.
Specifiesissuesthat do not require further attention, providing
the basis for this determination.
Covers Environmental and workers health and safety
measures.
Includes a monitoring plan identifying parameters to be
monitored, frequency and responsible authority.
Identifies key measures and actions and the timeframe
required for the project to meet the requirements of the ESSs.
Thiswill be used in developing the Environmental and Social
Commitment Plan (ESCP).

Describes the policies, systems, and processes that guide the
ESIA.

List of the individuals or organizations that prepared or
contributed to the environmental and social assessment.
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Content Description

- References—setting out the written materials both published
and unpublished, that have been used.

- Record of meetings, consultations and surveys with
stakeholders, including those with affected people and other
interested parties.

1.5 REGULATORY REQUIREMENTSFOR ESIA

ESIA is a requirement by both the Nation laws and the lenders guidelines. The Environmental
Management Act (EMA) 2004, and the first schedule of The Environmental Management
(Environmental Impact Assessment and Audit) (Amendment) Regulations (United Republic of
Tanzania, 2018) detail the types of projects requiring and not requiring ESIA. This project falsin
Type A, requiring a mandatory ESIA. Type A Projects are likely to have significant adverse
environmental impacts and that in-depth study is required to determine the scale, extent and
significance of the impacts and to identify appropriate mitigation measures. The EMA guides
environmental management and is administrated by the National Environmental Advisory
Committee, the Directorate of Environment and the NEMC (United Republic of Tanzania, 2004).
The NEMC'’s decision regarding the project will be based on the information emerging from this
EIA process provided in the fina EIS. Further, the World Bank Environmental and Social
Framework (ESF) requires the Borrower to conduct ESIA, in accordance with the requirements of
the Environmental and Social Standard 1 (ESS1): Assessment and Management of Environmental
and Socia Risks and Impacts. ESS1 applies to all projects supported by the Bank through
Investment Project Financing. ESSL requires the Borrower will undertake an environmental and
social assessment to assess the environmental and social risks and impacts of a project throughout
the project life cycle. The EIA study was preceded a by Scoping exercise, which established the
scope of EIA, and developed TOR for the study. The Scoping Exerices was done and Approved
in October, 2023 (refer to Appendix 1X for approval letter and ToR).

16 PROJECT COSTSAND TIME LINE
The estimated project budget is 350,000 USD. The implementation period is about six months.
The project design lifeis 20 years
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1.7 REPORT STRUCTURE

Chapter one contains the introduction on the background information of the proposed project, its
development objectives, rationae and the proposed project implementation arrangements.

Chapter two contains the project description, in which there is a description of the location and
relevant components of the project and their activities.

Chapter three illustrates policy, legal and administrative framework, which are the relevant
Tanzanian environmenta policies and legidation applicable to construction projects.

Chapter four has the basdline information relevant to environmental characteristics, which gives
details concerning the Bio-physical environment and socio-economic environment at the project area.

Chapter five express the consultation exercise at the project area detailing the list of stakeholders
consulted and the issues raised.

Chapter six describes the positive and negative environmental impact of the project that are likely to
be generated from the different phases (the planning and designing, construction, operation and
maintenance and the demobilization phases).

Chapter seven gives the mitigation measure for the potential negative impact of the project.
Chapter eight presentsthe Environmental and Social Management Plan (ESMP).

Chapter nine presents the Environmental Monitoring Plan that contains the proposed institutions to
carry out the monitoring activities, the monitoring indicators, time frame and the proposed budget for
monitoring.

Chapter ten givesthe cost benefit analysis of the project.

Chapter eleven provides the decommissioning plan for the proposed project however the
decommissioning is not anticipated in the foreseeable future.

Chapter twelve gives the summary and conclusions of the study.
Appendices, containing some key primary information collected during the study are attached at the

end of this report. Generdly, the report structure flows in conformity with that specified in the EIA
and Audit Regulations of 2005 and its amendments of 2018.

School of Mines and Geosciences (SOMG) 6
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CHAPTER TWO

2 DESCRIPTION OF THE PROJECT
This section is dedicated to describing the project location, activities and its design.

21 THE DESCRIPTION OF THE SITE AND ITSLOCATION

The proposed CIP demonstration plant will be established on an eight (8) acres piece of land at
Bumva Village, Segese Ward, Msalala District in Shinyanga Region (Figure 2-1). Thevillageis
among the five villages in Segese Ward. The village has other 36 gold processing plants, utilising
mercury, and operated by the local miners. The site coordinates and site layout plan are shown in
Figure 2-2.

Bumva village is accessible via an earth road, which is in good condition. However, the access
road to the siteis not well defined and will need to be demarcated and devel oped during the project
implementation.

2"14

0 FHIIAF
L)

ADMINISTRATIVE SETUP OF THE PROPOSED PROJECT

f
‘) Mwanza

1 1493 7S

T

Tabora
A

V5747 4'S

SNOLYES

"
IHINSE 5673 5T

- LEGEND

wbbs Yoy Waviong LR Vbl bl vl . w nad
D-"..,u, ' BT T wonr tnd R T -

Figure 2-1: Maps showing the location of Shinyanga Region, and Segese Ward.
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Table 2-1: The proposed site corners coordinates
Decimal Degree UTM
i Latitude L ongitude Easting Northing
A -3.52833159 32.45987602 440010 9609991
B -3.52982434 32.45999220 440023 9609826
C -3.53010386 32.45840745 439847 9609795
D -3.52862903 3245799415 439801 9609958

2.1.1 TheSite Layout

Within the plot, the location of the CIP demonstration plant site was primarily driven by the
selected location of the Run of Mine (ROM) pad and favourable site topography. The processing
plant layout reflects the sequentia nature of the processing operations with ROM received at
one end and the final product at the other end. The facility layout for the site is prepared and
includedin Figure 2.2. The proposed CIP demonstration plant islaid out in amanner to minimise
the overall foot print, to facilitate the flow of process streams and provide ease of operator and
mai ntenance access. However the proposed project component shall be constructed to occupy
1/3 area (2.667 acre) of the total plot size.
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Figure 2-2: Satellite Image showing the layout of components on the proposed site
Source: Consultant, 2024
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2.1.2 Current zoning and Adjacent land use

The site is within the village land, and is undeveloped. The adjacent land use is composed of
grazing land and commercial land. The site is boarded on the east, west and south by open land,
used by the locals for grazing. On the North, the site borders a public road. Adjacent the road
further on the North, there exists a non-operational gold leaching plant.

2.1.3 Distancetothenearest residential area

The distance to the nearest residential areaisabout 1.1km from the site. Theresidential settlements
near the sites are scattered, located at about 800 m apart. Thereisaprimary school (BumvaPrimary
school), located about 2.5 km from the site. There were no observed or reported sensitive
environmental or socia feature within the project site. Adjacent to the site, on the northern side,
there is a borehole and an elevated fresh water water storage tank, within the premises of an
adjacent used by the non-operational Gold processing plant.

2.1.4 Sensitivity of the project area

Thereis no observed or reported sensitive environmental or social feature within the project site.
Adjacent the site, on the north, there is a borehole used by the non operational Gold processing
plant.

A baseline survey on flora and fauna found no sensitive areas such as critical natural habitats on
the proposed site. The areais neither a Protected areanor awildlife corridor/buffer zone/dispersal
area. No marine and aquatic habitats at the area. It was also found that no unique or particularly
national-listed threatened or endangered animal species are present within or near the project area.
All species recorded are widely distributed in many parts of Tanzania.

2.1.5 Land Ownership

The Developer intends to establish the proposed CIP demonstration plant on 8 acres piece of land
at Bumva Village, Segese Ward, Msalala District in Shinyanga Region. The proposed siteison a
villageland, and was previosly owned by the village government authority. However UDSM have
obtain legal ownership of the proposed Land, See Appendix VII.

22 THE PROJECT COMPONENTS
The proposed CIP demonstration plant will have the following components
i.  Administration Building

This is the centra office space where the administrative functions of the plant are carried out. It
houses offices for management, engineering, procurement, accounting, and other administrative
staff, occupying an area of 88m?

ii.  Laboratory building

School of Mines and Geosciences (SOMG) 9
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This facility will be equipped with specialized equipment for analyzing ore samples, monitoring
process parameters, and ensuring quality control throughout the processing operations. It houses
instruments such as spectrometers, atomic absorption spectrophotometers, and fire assay furnaces
for gold analysis.

iii.  Workshop and Store

This facility provides space for maintenance, repair, and fabrication of equipment and machinery
used in the plant and mining operations. It also serves as a storage area for spare parts, tools, and
supplies.

iv. OreStockpile

This is a designated area for storing ore before it is fed into the processing plant. The stockpile
ensures a consistent supply of ore to the plant.
v. Processing Plant

Thisisafacility where the ore will be crushed and ground processed to extract valuable minerals,
particularly gold, in favorable size for the elution process. It consists of units such as crushers, and
grinding mills.

vi. Elution Area

Thisiswhere the loaded carbon, which has absorbed gold during the leaching process, is stripped
of the gold using a hot caustic/cyanide solution in a process called elution. The recovered gold is
then further processed for refining. The area will consist of an elution administration office, a
chemical store, adigestion room (Containing flotation cells, leaching tanks, carbon columns, gold
recovery circuits, etc.), aresting room, and an elution fence wall.

vii.  Tailing Storage Facility (TSF)

This is a facility where the processed waste material from the plant, known as tailings, will be
stored. The TSF isengineered to safely contain and manage the tailings to minimize environmental
impact and shall have a capacity of 22,000m®.

viii. Decant Water Pond

This is a containment area for storing clarified water decanted from the tailings thickener. The
water in the decant pond is recycled and reused in the processing plant to reduce the demand for
freshwater sources and minimize environmental impacts.

iX. Power room

Thisroom shall contain a standby generator, switchgear, and other electrical equipment necessary
to supply €electricity to the entire plant site. It shall ensure a reliable power supply for operating
various equipment and machinery.

X.  Fresh water storage facility

10m3 elevated water reservoir will be provided and supported by a steel structure, water shall be
sourced from an onsite drilled borehole water source and pumped to the reservair.
xi.  Kitchen and Canteen
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These facilities provide meals and refreshments for the plant's workforce. They will be essential
for maintaining the health and well-being of employees during their shifts.
xii.  Access Road

Access roads within the plant area will provide transportation routes for vehicles and equipment
moving between different sections of the facility. They are to be constructed to withstand heavy
traffic and facilitate safe and efficient movement around the site.

xiii.  Changing room

These are rooms offering a space for employees to changeinto and out of their work attire and will
be provided for both genders separately.
xiv.  Sanitary facility

These facilities will be provided for the convenience and comfort of the plant's workforce toilets
and bathrooms together with the wastewater collection system, particularly the septic tank (3.6m°)
and soak-away pit (3.6m?) to accommodate all the wastewater from both male and femal e sanitary
facilities.

Xv.  Monitoring borehole

A monitoring borehole will be drilled at strategic locations around the plant site to monitor
groundwater levels, quality, and flow direction, it provides data for assessing environmental
impacts, ensuring compliance with regulations, and guiding remediation efforts if needed. The
borehole shall serve as an early warning system for potential environmental issues and support
sustainable plant operations by facilitating informed decision-making.

xvi.  Light and security system

The light and security system will comprise comprehensive lighting arrangements, including
generd, task, emergency, outdoor, complete CCTV camera, electric sport light 150W, and motion-
activated lighting, ensuring optimal visibility and safety across the plant premises.

xvii.  Emergency Assembly Point

Thisis adesignated location where employees gather during emergencies, such as afire, chemical
spill, or TSF failure, to receive instructions and assistance from emergency responders.

2.3 DESCRIPTION OF THE PROJECT COMPONENTSDESIGN

231 DESIGN OF THE CIP DEMONSTRATION PLANT

The proposed Carbon in Pulp (CIP) Plant demonstration plant will serve the interests of organized
Primary Mining Licences (PMLs) holders, current operators of washing ponds and VAT leaching
Plants owners who usually have big size fresh ore to process. A gold processing plant of capacity
20tons/day (equivalent to 400 (20kg) bags of ore per day) will be established providing four phases
of processing; comminution, gravity recovery, CIP recovery, elution & e ectrowinning processing
and Smelting. The process flow sheet is as present in Figure 2-3. The technology to be used is
similar to one used by major minesi.e. Bulyanhulu Gold mine, but on a scale of a demonstration
centre.
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The CIP process plant route summarized in Figure 1 will comprise of:

Two stage crushing to 80% passing (P80) size of 5-15 mm;

Single stage grinding with ball mill closed with hydrocyclones to generate an overflow
P80 size of 106 pum;

Centrifugal concentrators for treating coarse gold containing ores,
Cyanidation with 3 conventional CIP tanks each with 15 m® and 12 Pachuca tanks of 2
m3 each, making atotal volume of 69 m?,

Carbon recovery screen to serve carbon during offloading and carbon safety screen to
protect carbon from escaping to TSF in case of inter tank screen damage;

70 m? detoxification tank for reduction of cyanide levels to between 20-50 mg/L
before discharge of the tailings to the TSF;

Elution-Electrowinning circuit for gold striping from loaded carbon as well as final
recovery from the electrowinning process;

Reagent mixing, storage and distribution facilities;
Weater and air supply, storage and distribution facilities.
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2.3.2 Processand Plant Description

The process plant description should be read in conjunction with the process plant overal
flowsheet (Figure 2-3) and detailed process plant drawings contained in Appendix IV. The
mechanical equipment as well as auxiliary facilitieslist is attached in Appendix V.

2.3.2.1 Crushing Operation
i) Primary Crushing

The crushing circuit will process the ROM ore at an average rate of 30 t/d. A Jaw crusher with
reduction ratio of 5:1 is proposed for the primary crushing stage. The ROM ore will be trucked
from small scale miners and stockpiled on the ROM storage pad and then reclaimed by a 1tonne
Front-End Loader (FEL) to the Jaw crusher. The crusher will handle the ROM ore with an
average lump size of 200 mm and the designed feed rate of 2 t/hour with discharge gape size of
40 mm. Ore material from the ROM pad will enter the Jaw crusher through grizzly screen, where
the screen undersize will be directed to the jaw crusher, which will crush the material to a P80 of
approximately 30 mm. The grizzly screen oversize material will be subjected to a size reduction
process before re-feeding to the jaw crusher.

Dust Control: Water hoses will be installed at different areas around the crushing plant for
suppressing dust generated during ore unloading a8 ROM pad as well as during crushing
operation.

i) Secondary Crushing

The primary crusher product will be conveyed to a single deck screen where the undersize
material will drop through the chute to the conveyor belt to the coarse ore stockpile or ball mill
feed surge bin before being fed to the ball mill while the oversize material will drop into a cone
crusher through a conveyor belt with a magnet at the top of the belt to trap trashes with magnetic
properties such as iron. The cone crusher will have a discharge size of approximately 5-15 mm.
The product from the cone crusher will join the primary crusher screen undersize and be conveyed
to coarse ore stockpile or ball mill feed surge bin.

2.3.2.2 Grinding operation

The grinding circuit will consist of a ball mill operating at a nominal rate of 2 t/hour and closed
with classifying cyclones. The crushed ore from the surge bin/Stockpile will be reclaimed onto
the ball mill feed belt conveyor that feedsthe oreto themill. The crushed ore will be mixed with
water as it enters the mill. Steel balls will be manually added into the ball mill on a batch basis
asgrinding media. Dilution water will be added to the grinding circuit as required. Limewill also
be added in order to maintain slurry pH at 10.5 or higher. The ball mill will have 30 kW of total
installed grinding power providing sufficient power for the duty feed rate at the predicted feed.
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The product from the ball mill will be discharged into the mill dischargetransfer pump box, where
the slurry will be pumped to the cyclone for classification. The cyclone underflow will return to
the ball mill, creating a circulating load to the ball mill of approximately 250%. The cyclone
overflow with a P80 of 106 um will flow by gravity to the conditioning tank for subsequent
cyanidation treatment. If the ore contains coarser gold particles/nuggets, the ball mill product will
be directly fed to centrifugal concentrators for coarser gold recovery. The concentrate obtained
from the gravity circuit will be further treated through prospecting pans to obtain fina gold
concentrate before smelting.

2.3.2.3 Classification

The designed CIP plants will employ one cluster of hydrocyclones for the classification of mill
discharge material before the leaching process. Therefore, in order to achieve the plants’ capacity
of 20 tonnes per day (dry solid), a hydrocylone with the pressure of 0.06-0.35 MPa and a
volumetric flow rate of 8-15 m3/h will be installed and used to achieve a classification to 106
microns overflow product. There will be two hydrocyclones, one operational at a time and the
other standby, in case of emergency.

A slurry pump with capacity of 10-22 m3 /h, a head of 37-46 m and a speed of 1400-3400 rpm,
will beinstalled and used to pump the mill dischargeto the hydrocyclones. Therewill betwo slurry
pumps for cyclone feed, whereby one will be operating and the other standby.

It is designed that, the Hydrocyclone produces the ooverflow (finer particles<100 microns) and
the Underflow (ccoarser particles >100 microns).

The overflow product will report to tonnage box at the leaching circuit, then from the tonnage box
to the leaching tank where reagents from the mixing/conditioning tank are charged for leaching.
The underflow will be discharged by gravity to the Ball mill for re-grinding viaan HDPE pipe.

2.3.2.4 Leaching Circuit

= Tonnage box
This is rectangular box which will be installed at the leaching unit to control plant feed capacity
and will have a volume of 1 m®. When the plant is running, the tonnage box will receive the
overflow from the hydrocyclone and at this point the volumetric flow rate of the slurry will be
determined using a stop watch. The mass flow rate of the slurry and dry solids can be calculated
and the plant capacity can be monitored.

* Reagents mixing
Severa tanks will be in place for preparation of reagents for use in the leaching operation. The
ASGM Demonstration Plants will have three reagent mixing tanks:
I Cyanide mixing tank (500 litres)
ii. Hydrogen peroxide /lead nitrate/ammonium nitrate mixing tank (200 litres)
iii. Reagent mixing tank for sulphide minerals treating (200 litres)
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= CIPTanks
The leaching circuit is designed to treat a minimum capacity of 20 dry tonnes per day and will be

achieved using 15 tanks. In this setup, three will be conventional tanks each with the overal
capacity of 15 m® and 12 Pachuca tanks of 2 m® each, making a total volume of 69 m3. One, 15
m3 tank will be used for conditioning of the leach feed and the rest of the tankswill befor leaching.
The leaching operation is designed for the percentage solids of 45-55. The Tails from the last
leaching tank will be directed to the detoxification tank prior discharge to the tailings storage
facility (TSF).

» Intertank screens
The leaching tanks will incorporate intertank screens for retaining the loaded carbon within a

specific tank to maintain the carbon profile while letting only the slurry to pass from one tank to
the next by gravity.

= Agitation system
For the conditioning tank and two other larger conventional tanks, the slurry will be stirred by a
motor driven agitator. For therest of the Pachucatanks, the stirring will be achieved by compressed
air. Further, the first three conventional tanks will also be supplied with compressed air for
improving cyanidation process.

= Carbon screen
The plant will also be instaled with the carbon screen (Trommel type) at the last tank to serve
carbon during offloading and also to protect carbon from escaping to TSF in case of inter tank
screen damage.

= Open shower and CN antidote point
An emergency shower will beinstalled at the CIP plant for emergency washing in case of workers
chemicals contacts during operation at the plant. There will also be a CN antidote point for
emergency CN intake.

2.3.2.5 Detoxification

The Cyanide detoxification Circuit within the processing plant is designed to reduce the cyanide
concentration in the tailings slurry water to less than 20mg/L. The cyanide detoxification tank will
follow immediately after the CIP circuit and will receivethetaillings slurry from the Carbon saf ety
screen sump through a pump.

The detoxification tank will have avolume of 70 m3, which will provide 7 hours designed retention
time to alow the detoxification process to occur. Compressed air will be injected at the bottom of
the tank and two treatment reagents. Sodium Metabisulphite (Na,S20s) and Copper Sulphate
(CuSOg4), will be added from the top of the treatment tanks in a dissolved form to be mixed into
the tailings slurry within a controlled pH range of 8.0 t010.0.

It is estimated that one tailling pump rated at 7.5 kW will be used to pump the treated slurry to the
tailling storage facility.
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2.3.2.6 Elution and Electrowinning

Loaded carbon feeding the elution Column will be recovered from the Carbon recovery Screen
whereby before elution, the carbon will be washed with 3% hydrochloric acid (i.e. both acid wash
and elution will be conducted in the same unit). Following acid washing, the carbon will be rinsed
with water before addition of caustic for elution process to be initiated.

The Strip Solution will be preheated through heat exchanger to 90°C for 3-hours and 3- hours later
at elevated temperature and pressure so that it attains 120°C.

The Single 2-cathode el ectrowinning cell, with aconnected 20-amp rectifier will recover gold from
the pregnant eluate for a duration of 18 hours. After completion of electrowinning process, the
cathode steel wire full of gold sludge is subjected to acid digestion process using a mixture of
Sulphuric and Nitric acids at aratio of 1:1 in the Steel wire digestion chamber, where gold sludge
is squeezed and mixed with fluxes before smelting in an electrical or Gas fire Smelter then cast
into bullion bars.

Oncethe elution is cycle is complete, the barren eluate is discharged off into Barren solution tank
and the carbon is removed from the elution column through the opening at the bottom side of the
column.

2.3.2.7 Tailings Disposal

Tailings from the detoxification process (25-45% solids) will be pumped to the tailings storage
facility (TSF) through a High-density polyethylene (HDPE) pipeline. The TSF will be designed
such that the process water will be recovered from the TSF and pumped back to the Process Plant
for reuse. A 7.5kW dlurry pump will be installed to transport tailings from the leaching plant to
the TSF. The pump will have to handle a flow rate of (10-22)m®/h and operate at speed of 1400-
3400 rpm.

2.3.2.8 Reagents storage

Sufficient stocks of reagents (i.e., cyanide, lime, caustic soda, Nitric and hydrochloric acids, lead
nitrate, hydrogen peroxide, etc.) will be stored at the plant to ensure that supply interruptions do
not affect the production.

2.3.2.9 Plant Services

*  Fresh water
Fresh water for the process plant operation will be supplied through water boreholes that will be

drilled closeto the project area. Water from the boreholeswill be pumped to the fresh water storage
tank located at the process plant.
Apart from process plant operation, the fresh water will also be used for the following:

0 Dust suppression sprays,

0 Reagent mixing;

0 Laboratory; and
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o Plant Fire Water Tank.

= Process Water
Water recovered from the tailing’s storage facility (decant water return) will be pumped to the

process water tank for plant use. If required, water make up will be drawn from the raw water tank.
The volume of the process water tank will have to accommodate up to 24 hours of plant operation
in the event of failure of supply from the TSF or boreholes.

* FireRescue
Sufficient stocks of firefighting chemicals/material (i.e., fire blanket, fire extinguisher -dry powder

chemical/carbon dioxide) and fire monitoring devices (smoke detector) will be available around
the project compound for encountering all fire accidents.

= Air Services
A set of air compressors will supply high pressure plant air which will be stored in a plant air
receiver for distribution around the process facility. The plant air will supply service points
throughout the plant. The air will be filtered and dried before being stored for plant uses.

= Emergency Power Generation
A 200 kVA emergency diesel generator will be installed at the process plant and will provide

emergency power during power cuts. The generator will be connected to the LV switchgear using
manual change over switches. The generator will only supply essential power to run specific drives
in the process plant and emergency power requirements. Furthermore, alighting plant will also be
part and parcel of the emergency power support for the plant operation.

» Generd infrastructure
The general infrastructure will consist of construction of access road, earthworks terraces, fence,

air supply, fresh and process water storage tanks, firewater storage tank, plant administration
building and offices, plant workshop and stores, laboratory, rest house, change rooms, toilets and
bathrooms, canteen, and security shed.

24 THE PROJECT IMPLEMENTATION PLAN

For purpose of the ESIA study, the project implementation is divided into five activities, namely
the pre-construction, construction, commissioning, operation and decommissioning activities.
Activities to be conducted in each phase as described hereunder:
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241 Pre-Construction/Mobilization Phase Activities

This is the planning phase of the project. Activities to be conducted include; conducting a
feasibility study (including surveys and preparation of preliminary engineering drawings),
followed by detailed engineering design of the project, conducting an Environmental and Social
Impact Assessment (ESIA) including stakeholder’s sensitization and other relevant activities. The
scoping exercise isthe first stage of the EIA process. The subsequent stage will be to conduct the
detailed Environmental and Social Impact Assessment (ESIA), for which after approval by
NEMC, the project will be awarded an EIA certificate. In this phase, UDSM will also apply for
other relevant permits such as building permit, processing permit, Lake Tanganyika Basin Water
Board, procurement of contractor(s) etc.

2.4.2 Mobilization Phase Activities

This phase will commence after procurement of the contractors and award of EIA certificate by
NEMC. This phase may last for about a month, and will involve the following activities:

e Procurement of service providers and suppliers of various goods and services for project
devel opment;

e Procurement of the workforce (skilled & unskilled) for execution of various project
activities, mobilization and transportation of construction machinery, working tools and
equipment to the sites for the take-off of development activities;

e Mobilization and transportation of input materials for the take-off of development and
construction works. This shall include gravel, sand, steel, timber, cement, reinforcement
bars etc;

e Establishment of support facilities (i.e. site office, campsite, and store buildings, etc.) and

e Transportation of construction materials and equipment to the sites.

2.4.3 Construction Phase Activities

The nature of activities for both phases will be purely civil works, involving the construction of
the facility buildings, construction of the TSF, and installation of the gold processing facilities.
Activities during construction include:

= Clearing of site vegetation

= Boreholedrilling and pumping

= Excavation works

= Masonry works (CIP plant, office etc)

= Construction of the TSF and WW ponds

= |nstallation of machines and equipment for gold processing

= Installation of fittings and furniture (for office, industry)
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= Other activities will include rehabilitation of disturbed areas, and removal and disposal of
generated waste materials
UDSM will apply for water use permit from the Lake Tanganyika Basin Water Board Office
(LTBWB) before drilling the water borehole. Water availability surveys will be done prior the
application of the permit.

The estimated duration of the construction phase is about 6 months, with a 1-year defect liability
period (DLP).

2.4.4 Commissioning Phase Activities

In this phase, the contractors will hand over the buildings, and the infrastructure will be tested for
technical aspects before operations commence. Suppliers of various equipment and machine will
perform theinstallation of the machinery accompanied by additional technical assistanceincluding
process validation.

2.45 Demobilization Phase Activities

Demobilization activities will include removal of temporary structures (such as the campsite) and
construction equipment. Rehabilitation of al disturbed working areas, and remova of soil
stockpiles and construction wastes. The phase may take up to two (2) weeks.

2.4.6 Operation Phase Activities

The operation phase of the proposed CIP demonstration plant will include receiving of ore from
the miners, ore processing, tailing disposa and water management. The operation phase will
involve activities presented in Section 2.3.

following activities will take place:

2.4.7 Decommissioning Phase Activities

The decommissioning of the project may entail complete shutdown of the demonstration centre,
change of use, or both. In case of shutdown of the plant, UDSM shall pull down the industria
establishment, remove all machines and equipment from the site, and restore the site. UDSM shall
prepare a decommissioning plan (to be approved by NEMC or the Msalada DEMO) to guide the
implementation of the activity.
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25 THEDESIGN OF THE CIP DEMONSTRATION PLANT

Design of the proposed CIP demonstration plant took into account the current International and
Tanzanian regulatory requirements and generally accepted “Good International Industrial Practice,
GIIP” within the mining industry and also the World Bank Group’s Environmental, Health and
Safety (EHS) Guidelines

2.5.1 Design considerations

» Orecharacteristics
The process plant design for the CIP plant was based on metallurgical test work results of severa
ore samples collected from ore rich sites in Mhandu, Mwazimba, E-unit Square, Kajuna Mine,
Kalole, Nyangarata, Busulwangiri, Mwabomba, Mwime and Bumbiti in Msalala village.

The collected samples were subjected to comprehensive laboratory analysis to determine their
mineralogy, grade, and metallurgical properties, which was aided in evaluating the economic
viability of the deposit and selection of appropriate ore processing methods. The observed
geologica and mineralogical characteristics provided valuable insights into the proper processing
method and design of the CIP plant.

= Design of the CIP processing Plant

The CIP processing plant will include atwo-stage crushing circuit that will deliver the product to
a stockpile or ball mill feed conveyor. The grinding circuit will involve a single stage grinding
with ball mill closed with hydrocyclones that will generate an overflow P80 size of 106 um. The
underflow product from the hydrocyclones will be directed back to the ball mill for further
grinding. When the treated ore contains higher content of coarse gold (i.e. nuggets), the ball mill
discharge will be directly fed to the centrifugal concentrators in order to recover the coarse gold.
The hydrocyclone overflow will flow by gravity to the leaching circuit which will consist of 15
tanks (i.e. 3 conventional tanks and 12 Pachucatanks). A carbon safety screen will be installed at
the last tank to serve carbon during offloading or from escaping to TSF in case of inter tank screen
damage. The cyanidation tailings from the process plant will be detoxified before being pumped
to the tailings storage facility (TSF).

The gold loaded carbon recovered from leaching process will be acid washed and stripped in
elution column to generate a pregnant elute for the electrowinning process. The single 2-cathode
electrowinning cell will be used to recover gold from the pregnant eluate.
e Thedesign throughput rate of the demonstration CIP plant has been set at 10,950 tonnes
per year.
e An effective utilization of 67% for the crushing circuit and 90% for the wet plant has
been used for design purposes. These rates are based on theinclusion of an intermediate
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crushed ore stockpile and installed standby pumpsin critical areas of the process plant.
Other key processdesign criteriafor the plant are presented in the design report (UDSM, 2023).
A summary of key design criteriais presented in Table 2.2 presents a summary of the designed
plant parameters, while details on other design parameters and considerations, including
climatic conditions adopted for design, carbon characteristics, leaching details and specific
capacity of each pf the CIP plant is provided in Appendix 4.

Table 2-2: A summary of key design criteria for the CIP plant

Criteria Units Vaue Source
Crushing
ROM ore size (F80) mm 200 UDSM
Design Crushing Rate t/h 2 Vendor
Primary crusher product (P80) mm 40 Calculated
Secondary crusher product (P80) mm 5-15 Calculated
Crushing Circuit Utilisation % 67 Calculated
Shifts per Day 2 Calculated
Hours per Shift h 12 Calculated
IAnnual Operating Hours h 5,869 Calculated
Milling and Classification
Plant treatment capacity t/a 7,300 NEMC
Days per Annum days 328 Calculated
Hours per Day h 24 Caculated
Plant Utilisation % 90 Calculated
Annual Operating Hours h 7,872 Calculated
Circuit Treatment Rate — Dry t/h 2.0 Calculated
Grind Size P80 pm 100-106 Test Work
No of cyclone cluster 1 Test work
No of cyclones 2 Test work
Design volumetric flow rate m3/h 8-15 Calculated
Cyclone diameter mm 125 Calculated
No of operating cyclone 1 Calculated
Cyclone pressure, design kPa 60-350 Vendor
CIP circuit
Plant Feed Grade g/t 6.0 Test work
Solids feed rate t/h 20 Calculated
feed durry density % 45-50 Test work
L eaching recovery % 88-90 Test work
Elution and Electrowinning
Number of elution per week 3 Calculated
Carbon batch size t 0.5-1 Calculated
/Acid wash capacity t 1.0 Calculated
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Elution column capacity t 1.0 Test Work
Bed volume t 2.0 Calculated
Elution temperature oC 90-120 UDSM

No of eectrowinning cells 2 Cdlculated
Cell area m2 Calculated
Total rectifier current required amp 20 To be validated
Elution-Electrowinning cycle time h 24 Calculated

Source: (UDSM Design report, 2024)

Table 2-3: Summary of the designed operating parameters for the CIP plant

Carbon in Pulp (CIP)

Operating life years 20 20
Operating weeks per year wiyr 52 52
Operating days per week d/week 7 7
Operating hours per day h/d 24 24
Shifts per day 3 3
Hours per shift 8 8
Plant availability % 100 100
Operating hours per year h 8,760 8,760
Design plant throughput t/h 2.0 3.0
Feed Grade, design

Au av. gt 6 6.72

Au g/t 6.00 6.72
L each extraction circuit, design Au % 88.0 90.0
Leach residue, design
Tail solution grade, target Au g/m? <0.01 <0.01
CIP carbon adsorption, target Au % 99 99
L each/adsorption/elution circuit design
extractions Au gt 5.27 6.04

(Source: UDSM Design report, 2023)

Equipment selections and specifications have been based upon test work results, vendor advice
and experience. The layout of the plants has been optimized to improve operability, ease of
maintenance, access and to minimise capital costs.

e TheDesign of the Tailing Storage Facility (T SF)
The Tailing Storage Facility (TSF) of the proposed project is a crucial component of mine
infrastructure, it’s designed to safely contain and manage the waste materials generated during the
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mining process. Tailings shall be collected from the processing plant by a discharged pipe
surrounding the embankments of the TSF, on sedimentation tailings shall be contained in the TSF
while water shall be drained from the pond by a perforated decant tower to a storage tank and
recycled back into the process plant. Furthermore, the TSF bottom and embankment will be lined
with 300mm thick well-compacted clay soil, and an HDPE liner of 1.5mm thick will be installed
throughout the TSF to prevent seepage of tailings to the environment. The design has included a
free board as an alowance for the inflow of tailings, other design assumptions and specifications
are shown in Table 2-3 and the working drawings are attached in Appendix V.

Table 2-4 The TSF Design Specifications

SN [tem Specification

1  TSF storage capacity 22,000m?

2  Bottom area 70m x 70m

3 TSF slope embankments (upstream and downstream) 1:2and 1:3

4  Mine plant throughput 20 Tonnes/day

5  Throughput per annum (Assuming 95% availability of 6,935 Tonnesyear
plant)

6  Design Freeboard 0.5m

7  Oresolid density 2.8 Tonnes/ m3with 45% solids

8  Density of the dlurry 1.41 Tonnes/ m®

9 Estimated Reservoir Volume (five-year design life 22,132 m?3
before embankment rise)

10 Percentage Recovered water 10%

11 Starter dam height 50m

12 Starter dam elevation above mean sealevel 1252.50 m

e Thefoundation designs
The design of the CIP demonstration plant was proceeded by geotechnical investigations, to
establish the requirements for the foundation design. The soil parameters established from a
geotechnical site investigation determined the type and strength of foundation required.

e Civil and Structural
Civil and structural works were done in accordance with the relevant International and Tanzanian

Standards, and GIIP. All bunded areas are suitably sloped for the duty to the area sumps which
will be located to facilitate easy access. Site planning, including position of various project
components has been done and is presented in the site layout plan in Figure 2-4.
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Figure 2-4: The proposed site layout, showing the arrangements of the project components

26 PROJECT REQUIREMENTS

2.6.1 Building materials

During construction, the project will require various standard construction and installation
materials such as cement, sand, bricks/blocks, reinforcement bars, wood, roofing materials (iron
sheets), aluminium and others. These materials will be stored onsite, in sealed containers as may
be required. More details are presented in Table 2-1.

e Source of construction materials: Construction materials will be sourced locally in
Shinyanga region. In case the selected contractor will get involved in extraction of
construction materials, the IFC Environmental, Health, and Safety (EHS) guidelines for
construction materials extraction shall be adhered to.

e Materialswill be transported to the construction site by trucks.

e Water for use in construction will be pumped from the onsite borehole.

The quantity of the construction materials will be established after the preparation of the bills of
Quantity (BoQ) is completed, and will be presented in the ESIA report.

2.6.2 Chemicals/ reagentsand materials

The main chemicals and reagents needed for the project include Sodium Cyanide, Lime
Activated carbon, Hydrogen peroxide, hydrochloric acid and Borax. Chemica management will
be done in accordance to the specific material data sheet.
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Sodium Cyanide: Cyanide use should be consistent with the principles and standards of
practice of the International Cyanide Management.

Borax: Also known as sodium borate, is a common component of many detergents and has many
household cleaning uses. It is classified as non-toxic, causes no known chronic health effects and
is even found in some teeth-bleaching formulas. Studies have indicated that there are no health
risks found to neither humans nor wildlife except in the most extreme scenarios involving direct
consumption (Wang et al., 2009). Additionally, the study concluded that no acute or chronic health
effects were associated with the use of borax. Negative effects included the potential for eye
irritation when borax was not handled properly, but even this effect was mild and short-term.
(Wang et al., 2009)

2.6.3 Equipment and Machinery Requirement

The following equipment will be used during the construction and operation phase of the project.
Table 2.3 presents construction equipment, while Table 2-4 provided details of equipment for each
unit process during the CIP plant operation phase.

Table 2-5: Requirements during the construction and operation phases

Requirement | Type Source Quantity
Raw materias | Gravel/fill materia Borrow Pitsin MsalalalKahama 25m®
Hard stones Quarry Sitesin Msdaa/Kahama 20m?d
Sand Sand Pitsin MsalalalK ahama 20 m?
Cement Commercia in MsalalalKahama 10tons
Timber Commercia in MsalalalKahama 1lton
Corrugated Iron sheets | Commercia in Msalala/K ahama
Water On site borehole (to be established) | 10 m?
Energy Electricity TANESCO (Nationa Grid)/ 3500 KWH per
Generators month
Fuel Local vending stations 1000 L
Man power Skilled Contractor Table 2-5
Unskilled Local people around the project area [Table 2-5
Equipment Motor Graders Contractor 1
Vibration Roller Contractor 1
Bulldozers Contractor 1
Water Bowser Contractor 1
Excavators Contractor 1
Dump Trucks Contractor 1
Concrete Mixer Contractor 1
Water Pumps Contractor 1

Source: (UDSM, 2023)
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Table 2-6: Equipment Requirement for the operation of the facility

Sn | Unit Process | Equipment Size Capacity Power | Quantity
1 Crushing Grizzly Screen 150 x 150 mm 1
Jaw Crusher 200x300mm | 5-11t/h 11 KW 1
FEL
Cone Crusher 2ft, Fine 3-5t/h 22 Kw 1
Single deck Screen 5-11t/h 1
Conveyor Belt 5-11t/h 5
Mill feed chute 1
Stockpile 30t
Grinding and
Classification | Bal mill 900 x 3000 mm | 1- 3.5t/h 30 KW 1
2 Trommel Screen 0.6 x 0.6 mm
Hydrocyclone 125mm(dC) | 8-15m%h 2
Cyclone feed pump 10-22méh | 75 KW 2
Raw water tank 10md 1
Sump box
Centrifugal
concentrator 1t/h 1 KW 1
VFD 50 Hz 10
Leaching
Circuit Tonnage box 1md 1
Process water tank 20 m® 1
Reagent Mixing
tanks 100 L 2
3 Reagent Mixing
tanks 200 L 1
L eaching tanks 12md 3
L eaching tanks 2md 12
Intertank Screen 23x 24 cm 0.8 mm 12
Intertank Screen 0.8 mm 3
Agitators 3
Carbon air Lifters 14
Carbon recovery
screen 1
Carbon safety screen 1
Air filter 1
Air Piston
Compressor 2
4 | Detoxification | Detox tank 40md 1
Agitator 1
Slurry pump 10-22méh | 75 KW 2
Reagent Mixing tank 200 L 1
Feeding water tanks 1000 L 2
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Sn | Unit Process | Equipment Size Capacity Power | Quantity
Elution and
Electrowinning | Elution Column 1t 1
Acid water Tank 500 L 1
Transfer pump 5.8 m¥h 2
5 Heat Exchanger 3KW 12
Elecrowinning cell 90x90cm 300 L 1
Digestion Chamber | 2.6 x2.7m 1
2.37x237x
Effluent u/g tank 3m 1
Fume hood 1
Smelting Furnace
(Gasfired) 1200°C 1
Barren solution Tank
(Cemented) 26x27x3m 1

Source: (UDSM, 2024)

2.6.4 Utilities

i.  Water Supply

It is certain, that the core operations of the project do require amount of water during operation
process. Depending on hydro-geological environment the water table in the areafalls between 70-
100 metres, ground water through borehole will be used as a source for the proposed processing
plant. Continual pumping of ground water from the small-scale mining pits observed during site
reconnaissance survey conducted in July, signifies availability of water for the proposed gold
processing plant (CIP) during dry season. The current practice with ASM is to pump water from
the pits and discharged to the environment directly.

For the proposed plant, it is estimated that 5000 Litres of water will be used in every 20 tonnes of
ore processed; and 35 Litres of water will be used per capital per day for domestic consumption.
It has to be noted that gold processing water consumption may vary depending on the ore quantity
and quality/grade. A 10 m® reservoirs has been designed for the plant,

ii. Energy
The Site visit noted the presence of erected power supply poles, connected to the Nationa power
grid line. The source of energy will be TANESCO. Power demand for the project is expected to
be 3500 kWH per month to cover the processing plant, office and domestic uses. However, there
will be a standby generator of 3.2 kVA to cover for power supply during power outage from the
national grid.

iii.  Communication and Transport
The corporation will use all mobile services available at the project site. Main transport means to
the project site will be by road.
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2.7 LABOUR REQUIREMENT AND MANAGEMENT
Labor management shall be accordance to local labor laws, the Occupation Health and Safety
regulation and rules and the project ESMF (specifically the provisions of the WB ESS1 and ESS2).

2.7.1 Management of Contractors

UDSM shall adhere to guidelines of the ESS 1 on management of the contractors. ESS1 requires
that the UDSM ensure that the Contractors engaged in the project operate in a manner consi stent
with the requirements of the ESSs, including the specific requirements set out in the Environmental
and Social Commitment Plan (ESCP). The Borrower will manage al contractors in an effective
manner, including:

(8) Assessing the environmental and social risks and impacts associated with such contracts;

(b) Ascertaining that contractors engaged in connection with the project are legitimate and reliable
enterprises, and have knowledge and skills to perform their project tasks in accordance with their
contractual commitments;

(c) Incorporating all relevant aspects of the ESCP into tender documents,

(d) Contractually requiring contractors to apply the relevant aspects of the ESCP and the relevant
management tools, and including appropriate and effective non-compliance remedies;

(e) Monitoring contractor compliance with their contractual commitments; and

(f) In the case of subcontracting, requiring contractors to have equivalent arrangements with their
subcontractors

2.7.2 Working conditions

The World Bank ESS2 recognizes that the pursuit of economic growth through employment
creation and income generation should be accompanied by protection of the fundamental rights of
workers. Workers in all construction projects are susceptible to unsafe or unhealthy working
conditions that can lead to injury and illness, ranging from minor ailmentsto fatalities. The project
will involve construction activity that is hazardous by its nature, including use of heavy equipment,
loading and unloading of materias, use of vehicles, earthworks, and use of hazardous materials
such asfuels, oilsand chemicals. The community can benefit from employment opportunitiesfrom
the project. Proper labour management is crucial for the sustainability of the project.

The Contractor will have contractual obligationsto adhere to provisions of ESS2 and the Tanzania
Occupational Safety and Heath Regulation (OSHA Act, 2003). Sound worker-management
relationships will enhance the sustainability and providing safe and healthy working conditions.
The workerswill be provided with
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e Work contracts (specifying among many other the salary, working hours and job
prescription);

e Health education and check-ups

e Induction courses and toolbox meetings

e Appropriate working gears

e Workers must adhere to the Code of Conduct.
Skilled labour shall be sourced as per the required qualification. Unskilled labour will be sourced
from the local community. The contractor(s) in collaboration with the local government authority
will advertise job positions at the contractor’s office and local government office. Priority will be
given to the available local people.

2.7.3 Thesizeof thelabour force

The construction force will comprise of a team of experts (skilled) and non-skilled laborers as
shown hereunder:

Table 2-7: Labour requirement

Sn | Labor Sour ce Qquantity
Construction Operation

1. | Skilled labor Procured localy in Tanzania | 40 20

2. | Non skilled labor | Thelocal community

Source (UDSM, 2023)

2.8 WASTE GENERATION AND MANAGEMENT

The IFC EHS Guidelines for mining describe the potential for mining industry to generate large
volumes of waste. The guidelines require that structures such as waste dumps, tailing
iimpoundments /dams, and containment facilities should be planned, designed, and operated such
that geotechnical risks and environmental impacts are appropriately assessed and managed
throughout the entire mine cycle. USDM shall ensure that the waste management strategy is in
agreement with the guidelines, together with the requirements of solid waste management Act,
2007, and the WB ESS3, which set the requirements to address resource efficiency and pollution
prevention and management.

The project will generate various waste types which have been grouped into construction related
and non-construction related wastes. Construction related wastes are those generated directly from
construction activities, while the later are those generated by associated activities (i.e. domestic
activities taking place at the campsites).
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2.8.1 Construction Phase wastes

i.  Construction wastes
These will include damaged/broken and malfunctioned equipment and construction materials,
such as rubble, concrete, pipes, aluminium, iron, wood, glass, plastics etc.

ii. ~ Non construction waste
These will include both solid and liquid wastes, and can be hazardous and non-hazardous
materials.
e Domestic wastes: Both liquid and solid domestic wastes are expected throughout the
project life cycle. Domestic wastes will be in the campsites and office (i.e. rooms, kitchen
& dining areas) and from sanitation facilities.
e Liquid waste: wastewater is expected from sanitation facilities. These will be collected
into septic tank- soak away system at the campsite(s).

2.8.2 Operation Phase Waste

The most significant waste generating mining activities will likely occur during the operational
phases, which require the movement of large amounts overburden and creation of rock waste and
tailings. Operation phase wastes are:

e Domestic wastes and non-process wastes;

e Processing wastes such as leach pad wastes and tailings,

e Hazardous wastes, such as chemicals, contaminated chemical containers & packaging

materials, waste ails;

e Workshop scraps; and

e Electronic wastes
For the purpose of providing best waste management options, the generated waste can be further
classified as organic (decomposable) and inorganic (non-decomposable); and hazardous and non-
hazardous wastes as shown in Table 2-4.

Table 2-8: Expected waste types, sources and composition during the project phases

SN | Wastetype L ocation & | Associated activity Composition
Source
1.0 Liquid waste
1.1 | Sullage Operation of the | Food preparation =  QOrganic
(grey-water) kitchens, dining | Washing & cleaning Contain chemicals from
area detergents used, oil and

grease. has high BOD,
COD, ammonia nitrogen
1.2 | Sewage (black- | toilets Operation of sanitation | = Organic

water) facilities, mainly toilets
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containers &
scraps

SN | Wastetype Location & | Associated activity Composition
Sour ce
High organic load
contains chemical
detergents and pathogens
14 | Taling water | Ore  processing | Ore processing High concentration of
and tailings area cyanide
20 Solid waste
Biomass Construction sites | Cut/removed /uprooted | Organic
(during Site | vegetation)
clearing)
2.1 | Food wastes Cafeteria, kitchen | Food  preparation, food | Organic and  highly
and dining areas at | serving & food storage putrescible
campsite
2.2 | Mixed (Office | Typica office | Trash (paper, bottles, broken | Organic and inorganic
waste) activities (papers, | office furniture etc)
broken furniture,
packaging
materials)
2.3 | Yard waste and | Site Y ard sweepings Organics and plastics
litter
3.0 Hazardouswaste
3.1 | Chemicadls, CIP Chemica containers, spills, | Mixed inorganic in nature
contaminated Workshop spent/ expired paints and

wi/shop scraps

4.0 Electronic waste
4.1 | Electronic Office workshops, | Old/faulty gadgets, Inorganics (a variety of
wastes garage, residence | damaged/broken/expired test | metal alloys and plastic)

etc

equipment, printer cartridge

The expected types, amounts and treatment/disposal of solid and liquid wastes during the project
implementation phases are presented in Table 2-5 and 2-6.

Table 2-9: Estimates of solid wastes amounts and management during the project implementation

Sn | Waste Type | Source Quantity/ Potential for | Proposed management Strategy
Volume material
recovery
1.0 Construction Phase
Solid waste
1.1 | Construction | Civil & non | 1% - 10% of Recycling of | -Sorting, separation and proper
wastes (stedl, | civil construction valuable storage on Site,
concrete, construction | materials fractions -Recyclables to be collected by
brick, and/or | activities becomes waste selected dedlers.
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Sn | Waste Type | Source Quantity/ Potential for | Proposed management Strategy
Volume material
recovery
asphalt, (Wang et al., -non recyclables to be disposed in
cement bags) 2004). designated areain Msalala
2.2 | Officewaste | Office 1-4 kg/day High -Sorting separation and proper
activities potential for | storage on site,
(filling, recycling -to be sold to local collectors
paper works -remainsto disposed in
etc) designated areain Msalala
2.3 | Food wastes | Camps 12 kg/d -Could be
site(s) and (based on sorted for use | disposed in designated areain
office generation asanimal Msalaa
rate of feed
0.3kg/c/d &
labor size 40
people
24 | Yard wastes | Yard To be organic Used on site as soil conditioner
& litter sweeping established
Hazardous Waste
2.6 | Garage and Waste ails, 5-10 L per None -Stored in specialise containers
workshop grease, rugs | month on site, to be removed by
wastes and subcontracted hazardous waste
containers specialist/contractor
Filters 1-5 kg per none
year
Wastetyres | 4- 20 tyred yr
Batteries 10-40
batteries/ yr
2.7 | Chemicd Oilsand Not None To be removed from the site and
contaminated | chemical established treated as hazardous waste as
soils spills required by the law.
3.0 Operation Phase
3.1 | Tailings Gold To be non Stored in the TSF (may be
Processing established reprocessed)

*- Recycling C&D debrisis highly recommended since it makes the construction industry a lot
mor e sustainable.

Table 2-10: Estimates of liquid wastes amounts and management during the project implementation

facilities inthe

camp and offices

Sn Waste Streams Volumes estimated Liquid waste management

1.0 | Pre-construction and Construction Phase

1.1 | Camp | Sewage & sullage 2,880 L/day -disposal in septic tanks-soak
site(s) | from sanitation (based on assumptions that away systems

80% of water supplied
becomes wastewater, and a per
capital consumption of 90

-in case pits becomes full,
they shall be emptied by
cesspit empties, and disposed
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Sn Waste Streams Volumes estimated Liguid waste management
I/c/d), and average of 40 of in anearby designated
workers WWT Pond

1.2 | Batch | Spent water 100% recyclable Recycled to the plant

Plant

2.8.3 On site waste management

Principles of integrated waste management will be followed, including prevention, minimization,
reuse and recycling, and safe disposal.

2.8.3.1 Management of tailings and tailing water

Tailings from the CIP demonstration plant will be pumped into the TSF with storage capacity of
22,000 m?® and embankment inner dimensions of 70 m x 70 m and height 4.5 m, designed to meet
the IFC EHS Guidelines on mining. Tailing water will be recycled onsite.

2.8.3.2 Prevention of construction waste through careful material management

The project will strive to fulfill the objectives of the ESS3. One of the objectives of the ESS 3 is
to avoid or minimize adverse impacts on human heath and the environment by avoiding or
minimizing pollution from project activities.

The contractor will develop a site layout plan from better management of construction materials
and prevention of damage. The Contractor will construct a storage system (i.e. sitestak system)
that prevents drainage materials from going to waste. Securely storing materials in a SiteStak
workstation protects them from damage, and it also provides a safe location to return excess
materials as each part of the job is compl eted.

2.8.3.3 Prevention of domestic’s waste

Domestics waste could be reduced by:

e Inclusion in the campsite design of facilities and services that will reduce the use of
disposable productsi.e. refill dispensers for soap, washable clothes, use of water filtersvs
disposabl e bottles etc).

e Making aconscious decision in buying of supplies

e Using reusable glasses, crockery and cutlery during the operation of the demonstration
centre
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2.8.3.4 Waste separation and storage

The contractor will be responsible for provision of waste storage facilities at the campsite. The
contractor will design a waste management plan, outlining locations of waste collection bins or
skip container. The contractor will be required to use standard colour-coding practice for waste
streams to encourage the segregation of waste materials

2.8.4 Transportation of wastes

General wastes shall be transported from the plant to adesignated disposal areawithin the Msalala
DC. As per the IFC Guidelines on waste management, on-site and off-site transportation of waste
shall be conducted in amanner that prevent or minimize spills, releases, and exposure to employees
and the public. All waste containers designated for off-site shipment shall be secured and |abeled
with the contents and associated hazards, be properly loaded on the transport vehicles before
leaving the site, and be accompanied by documents (i.e., manifest) that describes the load and its
associated hazards, consistent with the IFC guidelines.

Hazardous Wastes: Transportation of hazardous materials shall be done in accordance with the
IFC guidelines (provided in Section 3.4) on the Transport of Hazardous Materials and the
requirements of the Hazardous Waste Regulations (Part IV — In-Country Movements of Hazardous
Waste). The procedures for transportation of hazardous materials shall adhere to local and
international standards, and shall include:
»  Use of suitable hazardous waste storage containers/packaging;
= Proper labelling of containers, including identity and quantity of the contents, hazards, and
transporter contact information. The hazardous truck will also be labelled accordingly.
= Ensure documentation is properly done (availability of transporting document that
describes the contents of the load and its associated hazards in addition to the labelling of
the containers.
= The documents shall establish a chain-of-custody using multiple signed copies to show
that the waste was properly stored, transported and received by the recycling or
treatment/disposal facility.

2.8.4.1 Environmental and economic benefits of integrated waste management
Waste prevention, reuse and recycling will reduce the volumes of waste to be transported to the
dumping area, resulting to

e Saving the dumpsite space

e Reducing land pollution

e Saving transport costs; and

¢ Reducing exhaust emissions, including greenhouse gases, (and consequently reducing the

global warming potential of the project).
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CHAPTER THREE
3 POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

3.1 INTRODUCTION

The implementation of mercury-free gold processing demonstration center will be guided by and
need directives from various legislations. The project developer i.e. the UDSM must adhere and
strictly comply with all the pertinent regulatory requirements including national and international
reguirements (i.e. the WB ESMF). The objective of this Chapter isto understand the key provisions
of regulatory framework related to the environmental and social aspects of the proposed project
activities.

3.1.1 TheConstitution of Tanzania

The United Republic of Tanzania Constitution of 1977 (Amended from Time to Time) is the
supreme law of the country and fitsin the legal framework because it plays two major roles; first
it isagrand norm, the instrument which all other laws of the country derive their legitimacy. That
means, al the laws enacted in the country must conform to it and should not be inconsistent with
the constitution. Therefore, all the laws enacted to regulate the construction industry and the
mining sector in Tanzania derives their legitimacy from the constitution as provided in Article 64.
-(1) which state that “Legislative power in relation to all Union Matters and also in relation to all
other matters concerning Mainland Tanzania is hereby vested in Parliament”.

3.2 RELEVANT POLICIES

Tanzanian ministries and authorities issue policies that serve a variety of purposes, such as
formulating visions and goals, defining strategies to achieve the goals and considering the
development of administrative, legislative and managerial frameworks to achieve the goals of the
plan or policy. The following are summaries of some of the policiesthat are or may be relevant to
the project.

3.2.1 National Environmental Policy, 2021

The NEP provides the framework for incorporating and mainstreaming environmental and social
considerations into decision-making in Tanzania. It is a comprehensive attempt to guide the
conservation and management of natura resources and the environment and provides for cross-
sectoral and sectoral policy guidelines, instruments for environmental policy, and the institutional
arrangements for environmental management for determining priority actions and monitoring.
The policy stipulatesthat an EIA shall be mandatory for all major projects and thosein ecologically
sensitive areas to ensure that environmental concerns receive due and balanced consideration in
reconciling urgent development needs and long-term environmental sustainability. The policy
emphasizes that environmental considerations should not become an afterthought in planning and
decision making; rather, it should be part of a conscious awareness of Tanzania’s development
realities. The NEP places emphasis on public consultation as an effective tool in the EIA process.
This study abides to the NEP (2021) as required by the Tanzanian government. The minerals
processing demonstration center will observe relevant requirements of the national environmental
policy during the whole life cycle of the project.

School of Mines and Geosciences (SOMG) 36



ESI A Scoping Report The Proposed Establishment of Mercury-Free Processing Demonstration
Centre for Small Scale Miners at Bumva Village, Segese Ward, Msalala
District Council, Shinyanga Region.

3.2.2 TheMineral Policy of Tanzania, 2009

The National Mineral Policy of Tanzania, 2009, recognizes the importance of integrating
environmental and social concerns into mineral development programs as a way of ensuring
mining sustainability. In order to achieve sustainable mining development, the policy underscores
the need to balance the protection of flora and fauna its natura environment with the needs for
social and economic development. It also recognizes that poor environmental management and
poverty stricken living conditions that exist in small-scale mining camps are due to a lack of
coordination, insufficient operation funds and inadequate expertise. In order to overcome these
problems, the policy has emphasized on strategies which aim at reducing/eliminating adverse
environmental effect of mining, improving health and safety conditions in mining areas, and
focusing on social issues affecting women, children and the local communities. The policy has
specific strategies for environmental management of small-scale mining and those for ensuring
human health and safety during the mining operations. The Mineral Policy of Tanzania also deals
with the environmental and social sustainability of mining developments and provides a
framework of strategiesfor protecting the environment aswell as ensuring human health and safety
during mining. These include:
e Establishing environmental management programs;
e Complying with regulations and monitoring required by the Government;
e Carrying out baseline environmental studies and environmental impact assessments for
new projects,
e Completing the required environmental audits;
e Ensuring environmental liability;
e Complying with guidelines restricting mining in certain areas (including forests, national
parks and bodies of water);
e Preventing the use of toxic chemicals and associated pollution;
e Complying with any health and safety regulations;
e Preventing accidents and hazards to the health and safety of humans;
e Investing in health care facilities; and
e Incorporating provision for hygiene enhancing facilities including water supply and
sewerage facilities.

The minerals processing demonstration center will ensure compliance with the provisions of this
policy throughout the life cycle of the Project.

3.2.3 National Land Policy, 1997

The Nationa Land Policy (1997) advocates the protection of land resources from degradation for
sustainable development. The policy stipulates several environmental issues; of relevance to this
Model mine project such as land use planning, taking into consideration the land capability,
ensuring effective management of rural land resource. The policy also promotes resource sharing
and multiple land use techniques in areas of conflicting land use, and advocates the involvement
of communities in resource management, land use and conflict resolution.
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The minerals processing demonstration center continues to observe relevant requirements of the
National Land policy and will continue to observe such requirements during the whole life cycle
of the project.

3.2.4 National Water Policies (NAWAPO), 2002

The main objective of the National Water Policy (NAWAPO, 2002) isto devel op acomprehensive
framework for sustainable development and management of the nation’s water resources, and
establishing an effective legal and institutional framework for its implementation (URT, 2002).
The policy aims to ensure that beneficiaries participate fully in al stages of water resource
developments. The NAWAPO recognizes the fundamental but intricate linkages between water
and socioeconomic development, including environmental requirements. The policy expounds on
the importance of water for domestic use, agriculture, livestock keeping, mining, energy, fisheries,
environment, wildlife and tourism, forestry, navigation and trans-boundary requirements and calls
for Integrated Water Resource Management in Tanzania to ensure “there is equitable and
sustainable use and management of water resources for socio-economic development, and for
maintenance of the environment” (URT, 2002). The minerals processing demonstration center is
aware of the importance of the water policy e ements and will adhere to policy notably in:

e Water usefor basic human needs has the highest priority. Water to sustain the environment
and other uses are subject to social and economic criteria, which shall be reviewed from
timeto time;

e The “Polluter Pays Principle” shall apply in conjunction with other legal and administrative
actions,

e Standards for in-stream flows, industrial effluents and other waste discharges to be
developed will be enforced;

e Water related activities should aim to enhance or to cause least detrimental effects on the
natural environment;

e The dlocation and consumption of water for environmental purposes is to be given
appropriate considerations

e Water for environment shall be determined on the best scientific information available,
considering both the temporal and spatial water requirements, to maintain the health and
viability of riverine and estuary ecosystem;

e Status of surface and groundwater resources, in terms of quantity, quality and its use shall
regularly be determined and information made easily accessible to stakeholders and
decision makers.

Since the minerals processing demonstration center project area has no surface water, care will
be taken by the Proponent during construction and operation on storm water and effluent not to
contaminate environment in line with the above Palicy.
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3.25 Sustainable Industrial Development Policy, 1996

Section 3 of the Sustainable Industrial Development Policy (1996) refersto asound environmental
management that ensures promotion of environmentally friendly and ecologically sustainable
industrial development. The policy underscores the importance of carrying out an EIA prior to
undertaking any development project. Also, the Tanzanian Government aims to promote the
continuous application of an integrated preventative environmental strategy including propagation
of efficient use of raw materials and energy, elimination of toxic or dangerous materials aswell as
reduction of emissions and waste at source. The minerals processing demonstration center will
ensure that the development and implementation of environmental management actionson site are
in line with the provisions under this policy this is due to the fact that the proposed mining
processing plant would require and emit energy on daily basis during running of its operations, use
of chemicals whereby some are toxic and generate wastes.

The project will ensure that the development and implementation of environmental management
actions arein line with the provisions of this policy

3.2.6 TheNational Investment Promotion Policy, 1996

The National Investment Promotion Policy seeksto promote the growth of exports by strategically
utilizing the scarce natural, social and capital resources to accomplish national development. A
key factor of thispolicy isthe promotion of exports emanating from domestically produced goods
and servicesin order to enhance development of adynamic and competitive export sector. In order
to achieve this objective, the policy encourages al investments to be accompanied by strategies
aiming to increase export production and promoting and encouraging minerals beneficiations in
order to minimize valuable minerals in waste and increase production and quality. Being
production cum training centre.

The minerals processing demonstration center shall strive to ensure that its operations contribute
to the growth of the export sector and value added mineral productsin Tanzania.

3.2.7 Tanzania Women and Gender Policy (2000)

The overall objective of the Gender and Development Policy is to promote gender equality and
equal participation of men and women through facilitation of access to education, child care, and
employment and decision making. The proposed project will employ some workers on merit base.
The minerals processing demonstration center will work in line with this Policy in order to
promote gender equality and equal participation of men and women in all matters wherever
possible and within the armpit of this policy.

3.2.8 National Forest Policy, 1998

The National Forest Policy (1998) identifies four main policy areas (forest land management;
forest based industries and products; ecosystem conservation and management; and institutions
and human resources), and presents policy statements and instruments/directives to be applied to
each area. In accordance with the policy, an ESIA is required for all investments which would

School of Mines and Geosciences (SOMG) 39



ESI A Scoping Report The Proposed Establishment of Mercury-Free Processing Demonstration
Centre for Small Scale Miners at Bumva Village, Segese Ward, Msalala
District Council, Shinyanga Region.

convert forest land into other land uses, or may cause damageto the forest environment. The policy
feature which is relevant to the proposed project is
e Biodiversity conservation and management as well as watershed management and soil
conservation will be included in the management plans for al forests and
e Involvement of local communities and other stakeholders in conservation will be
encouraged.

The minerals processing demonstration center will work in line with the requirements of the
National Forestry Policy in order to minimize any potential impacts.

3.29 TheWildlife Policy, 1998

The Wildlife Policy (1998) aims at providing management frameworks for wildlife and their
ecosystems through participation of communities and private sector. Communities are trained to
develop skills and knowledge concerning wildlife management through awareness and capacity
building campaigns. Likewise, the participation of the private sector is achieved by ensuring that
ElAsare undertaken for all projectslocated in protected areas. Through environmental studies, the
development and implementation of management plans as a way of mitigating socio-economic
and environmental adverse impacts are ensured. The policy provides mechanisms that ensure the
development of projectsin protected areas are carried out without compromising the biodiversity.
In undertaking the study, the project has observed the requirements of the Wildlife Policy and will
abide throughout the life cycle of the project.

3.2.10 The National Health Policy, 2003

The National Health Policy is aimed a providing direction towards improvement and
sustainability of heath status of al people by reducing disability, mobility and morbidity,
improving nutritional status and raising life expectancy. The objectives of the policy among others
include reduction of the burden of disease, maternal and infant mortality, and increase life
expectancy through the provisions of adequate and equitable services. Furthermore the policy ams
at facilitating the promotion of environmental health and sanitation, adequate nutrition, control of
communicable diseases and treatment of common conditions. The policy aso emphasizes on
enhancement of environmental cleanliness, monitoring of food and water quality and the safety
achieved through collaboration with other stakeholders.

The proposed project will adhere to these policy requirements to ensure no transmission of such
communicable diseases between workers and the community, protect workers from all sorts of
health risks and hazards. The minerals processing demonstration center project will also facilitate
the availability of adequate and equitable services in support of health programs.

3.2.11 National HIV/AIDS Policy 2001,

The policy provides the framework, direction and genera principles of the national response
interventions for the prevention, care and support of those infected and affected by the human
immunodeficiency virus (HIV) and acquired immune deficiency syndrome (AIDS) and mitigation
of their impact. The relevant objectives of the policy areto prevent transmission of HIV and AIDS,
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provide HIV and AIDS voluntary testing with pre-and post-test counselling, and care for people
living with HIV and AIDS (PLHAS).

The policy also providesfor Creating alegal framework through enactment of lawson HIV/AIDS-
governing ethical issues and legal status of HIV/AIDS affected families, Strengthen the role of al
the sectors, public, private, nongovernmental organizations, faith groups, PLHAS, community-
based organisations and other specific groups to ensure that al stakeholders are actively involved
in HIV and AIDS work, and provide a framework for coordination and collaboration.
Mobilization of project workforce, interaction between the workforce and local communities and
project induced in migration may increase incidence of sexually transmitted diseases such as
HIV/AIDS Community and worker health and project induced in-migration impacts have been
assessed and mitigation measures developed. These will be included in management plans for
occupational and community health and safety.

3.2.12 Occupational Health and Safety Policy 2009

The policy provides for Promotion of Occupational Health and Safety encompassing provision
and maintenance at the highest degree of safe and healthy working conditions and environment.
This is a prerequisite for the facilitation of optimal social, mental and physical wellbeing of
workers at workplaces as well as safety of property. The policy also amsto reduce the number of
work-related accidents and diseases in Tanzaniathrough adoption and implementation of aculture
to prevent OHS hazards by Government, Employers and Employees. The effective prevention of
work - related accidents and ill- health will have enormous social and economic benefits. These
include improvements in productivity and competitiveness and the quality of life of the working
population. The effective management of many safety hazards will contribute to improved levels
of public health and safety. The effective control at source in workplaces of hazardous substances
by improve levels of public health and minimize environmental pollution.

The proposed mineral processing demonstration center project shall adhere to the policy through
provision and maintenance at the highest degree of safe and healthy working conditions and
environment

3.2.13 Human Resour ces Palicy 2004;

The policy demonstrates the commitment of any developer to implementing best practices in
human resource recruitment, training, and management. It also ensures that the rights of its
employees are respected, and national employment laws are adhered to. In addition, endeavors to
make sure that its employees maintain high levels of interest and motivation in the workplace.
Providing opportunities for its employees to further their skills and offers a clear path for staff to
progress in their career within the company. The policy aso require the devel oper to:-
- Making employment decisions based on merit
- Supplying alegal contract to al employees stating Name, age, permanent address and sex
of the employee, Place of recruitment, Job description, Date of commencement, Form and
duration of the contract, Place of work, Hours of work, Remuneration, the method of its
calculation, and details of any benefits or paymentsin kind and any other prescribed matter
- Paying fair wagesto its employees
- Having clear disciplinary and employment termination procedures.

School of Mines and Geosciences (SOMG) 41



ESI A Scoping Report The Proposed Establishment of Mercury-Free Processing Demonstration
Centre for Small Scale Miners at Bumva Village, Segese Ward, Msalala
District Council, Shinyanga Region.

- Respecting work and rest times.

- Ensuring that training needs of staff are met.

- Ensuring the comfort and safety of employees at the workplace

- Respecting and inviting employees’ ideas and input.

- Respecting employees’ rights to Freedom of Association.
The proposed mineral processing demonstration center project shall adhereto the policy through
to implementing best practices in human resource recruitment, training and management

3.3 PRINCIPAL LEGISLATIONSAND REGULATIONS
EIA studies are mandatory for all projects applying for mining or special mining licenses in
accordance with the Mining Act, 2010 and its associated regulations. The Environmental
Management Act, 2004, aso requires all mining projects to conduct an EIA prior to
commencement of any operations. The procedures to conduct an EIA are set out in the
Environmental Impact Assessment and Audit Regulations, 2005. Other legislations relevant to a
mining project include:

e The Mining Act (No.14) 2010 as amended in 2017 and Mining (Safety, Occupationa

Health and Environmental Protection) Regulations, 2010;

e TheWater Supply and Sanitation Act (No.12), 20009;

e The Water Resources Management Act (No.11), 2009;

e The Energy and Water Utilities Regulatory Authority (EWURA) Act, (No.11) of 2001;

e TheForest Act (No. 14), 2002;

e The National land use Planning Act (No.6), 2007;

e TheLandAct (No.4), 1999;

e TheVillage Land Act (No. 5), 1999;

e The Village planning and Regulation Act (N0.58), 2007;

e TheWildlife Conservation Act (No.5), 2009;

e The Occupational Health and Safety Act (No. 4), 2003;

e The Prevention and Control of HIV/AIDS Act (No.28), 2008;

e TheIndustria and Consumer Chemicals (Management and Control) Act (No. 3), 2003;

e The Tanzania Explosive Act Cap 45 R.E of 2002;

e The Employment and Labour Relations Act (No. 6), 2004;

e The Workers Compensation Act (No. 20), 2008;

e The Tanzania Atomic Energy Act (No. 7), 2003; and

e The Occupational Health and Safety Act (No 5)2003

3.3.1 TheEnvironmental Management Act, (No. 20), 2004

This is a framework legislation governing environmental aspects in Tanzania. It includes
provisions for sustainable management of the environment, prevention and control of pollution,
environmental quality standards, public participation, and the basis for the implementation of
international environmental agreements. The Act sets out the mandates of various actors to
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undertake enforcement and exercise general supervision and coordination matters relating to the
environment. The EMA has established environment units in al ministries and environmental
committees at theregional, district and village levels. Within each ministry, it isthe Environmental
Section’s responsibility to ensure that environmental concerns are integrated into the ministry’s
developmental planning and project implementation in a way that protects the environment. It
requires project developers to develop and implement Environmental Management Plans (EMP)
aswell as monitor any identified environmental issues associated with their project.

The Act is presented in 20 parts, each dealing with specific provisions of environmental
management (not all of which are applicable to this project, but included here for the sake of
completeness). The genera principles for management and duty to protect the environment are
provided in Part |1, sections 4 - 10. In this part, the Act underscores the right of every person living
in Tanzania to a clean, safe and healthy environment and the right of access to various public
elements or segments of the environment for recreational, educational, health, cultura, spiritua
and economic purposes. The administration and institutional arrangements are presented in Part
[11 of the Act, sections 11 — 41. This part describes the powers of the Minister responsible for the
environment and establishes the administrative structures and functions. Within the administrative
structures, it establishes the NEMC and its functions, composition and powers. The Act aso
establishes structures, functions and duties in other ministries, regional, district and local
government levels. The importance of environmental planning at all levels from local authority to
national level is underscored in Part IV of the Act.

The provisions for the declaration of protected areas, environmental protection, ecosystem
management plans and the identification and declaration of environmentally sensitive areas are
given in Part V of the Act. The declaration of protected rivers, riverbanks, lakes or lakeshores,
wetlands, the prohibition of human activities in certain areas and protection of mountains, hills
and landscapes are described in this part of the Act. This part also deals with the protection of the
coastal zone, gives the environmental obligations under water laws, issuance of directives and
permits for the discharge of sewerage and effluents, management of forest resources and the
promotion of conservation of energy and planting of trees. The promotion of the conservation of
fisheries and wildlife, conservation of biological diversity, regulation of development, handling
and use of genetically modified organisms and products has also been described in this section.
This part dso deals with the management of rangelands, environmental land use planning
directives, protection of natural and cultura heritage, protection of the atmosphere, climate
change, management of dangerous materials and processes, regulation of persistent organic
pollutants, promotion of cleaner technology and economic incentives and instruments for the
protection of the environment.

In Part VI, ESIA and other types of environmental assessment have been described. This section
allows the Minister to make regulations and guidelines on how an ESIA shall be conducted and
requires the assessment to be conducted by experts registered by the Council. The Environmental
Impact Assessment and Audit Regulations 2005, made under this act, describe the procedures for
carrying out an ESIA and Audit. Part VII of the Act puts in place a new legidative device for
strategic Environmental Assessment. The measures for pollution prevention and control are
provided in Part VIl of the Act. It elaborates the provisions prohibiting pollution and the powers
of the Minister to make regulations to prevent and control pollution. Part IX addresses waste
management and stipulates the duties of the local governments with regard to waste management.
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The provision to set environmental quality standards has been assigned to the Tanzania Bureau of
Standards (TBS) in Part X of the Act. It requires every person undertaking any activity to comply
with the environmental quality standards and criteria. Environmental restoration, easements and
conservation ordersare provided for in Part X1. The Act also providesfor (Part X11) thedesignation
of laboratories for the purpose of analysis, and analysts and reference analysts for the purposes of
taking samples and analysis in order to ensure that environmental quality standards are observed
and enforced. In accordance with Part X1I1, every citizen of Tanzania has a freedom of accessto
publicly held information on environmental management. The right of the public to participate in
decision-making, the design of environmental policies, strategies, plans and programs as well as
to participate in the preparation of laws and regulations relating to the environment is provided for
in Part XIV. International agreements concerning the management of the environment are
discussed in Part XV. This includes initiation of discussion with neighboring countries on
environmental management measures and programs aimed at avoiding and minimizing trans-
boundary environmental impacts.

Compliance and enforcement of relevant environmental management provisions, inclusive of the
appointment of inspectors, their functions and powers are provided for in Part XVI. This part also
provides for powers to issue and serve prevention orders to protect the environment, protection
orders against activities adverse on the environment, emergency environmental protection orders
and environmental compliance orders all of which are aimed at the prevention or minimization of
harm to the environment.

The Act establishes (Part XVII) the “Environmental Appeals Tribunal to deal with appeals by
persons who are not satisfied with any decisions made in relation to management of the
environment”. A National Environmental Trust Fund that shall be used to meet various costs
related to capacity building, offer awards, publications and promote research and promote
community based environmental management programs, is established in Part XVIII. The
financial provisions associated with environmental management as stipulated under the Act are
provided for in Part XIX. Part XX provides for the general and transitional provisions of the Act.
The Act provides four Schedules with the first schedule describing the composition, meeting and
procedures of the National Environmental Advisory Committee. The second schedule describes
the procedure for conducting business by the Board, while the third schedule describes the types
of projects that require an EIA. The fourth Schedule makes provision for the composition and
proceedings of the Board of Trustees of the Fund.

The EMA is the major piece of legislation governing the management of the environment in
Tanzania. The production of gold from ore has the potential to cause some environmental impacts
such as deterioration of air quality, noise and land disturbance etc., As such the minerals
processing demonstration center will observe and abide to all the provisions of this Act.

3.3.2 Environmental Impact Assessment and Audit Regulations No. 349 of 2005 as
amended in 2018

The EIA process is described under the Environmental Impact Assessment and Audit Regulations
GN No. 349 of 2005 (and amendment GN 474 of 2018) (‘the EIA Regulations’) promulgated in
terms of the EMA Sections 82(1) and 230(2) (h) and (). The regulations provide the procedures
and requirements for undertaking ESIA for various types of development projects with significant
environmental impacts. In addition, the Regulations provide a list of projects that qualify for

School of Mines and Geosciences (SOMG) 44



ESI A Scoping Report The Proposed Establishment of Mercury-Free Processing Demonstration
Centre for Small Scale Miners at Bumva Village, Segese Ward, Msalala
District Council, Shinyanga Region.

Environmental Assessment procedures in Tanzania. Regulation 4 Part |11 classifies projects into
four types:

- Type A Projects requiring a mandatory ESIA,

- Type B1- Borderline projects.

- Type B2 -Projects that are no mandatory and Special Projects category.

The EMA guides environmental management and is administrated by the National Environmental
Advisory Committee, the Directorate of Environment and the NEMC.

The proposed minerals processing demonstration center falls under Type A projects that requires
full ESA. At the end of the ES A process an environmental certificate is issues by the Minister
responsible for environment.

3.3.3 TheMiningAct (No. 14), 2010 as amended in 2017

The Mining Act (Act No. 14 of 2010) as amended in 2017. A number of subsidiary legisation
made under the repealed Act do however continue, as do al granted minera rights, licenses,
permits and authorizations. Section 5 of the Mining Act, vests the entire property in, and control
over mineralsin any land, to the United Republic of Tanzania. The Mining Act isthe principal Act
controlling all minerals extraction in the country and hence the minerals processing demonstration
center abides by all provisions of this Act and its associated Regulations.

Regulations detail maximum areas on which a particular license (prospecting, special mining or
mining) can be granted. The licenses normally do not cover surface rights although the Mining
Act limits the rights of the third parties over surface rightsin a licensed area. In case third party
surface rights interfere with production, the Mining Act alows the license holder to remove third
parties after compensation of the affected parties.

The holder of aML is mandated to keep records of al operationsin the mining area, including the
implementation of his environmental management plan, copies of all maps, and geological reports,
financial records of operations in the mining area, records of the production of minerals from the
mining area; records of the number of persons employed by the holder in the mining area and the
capacity in which they are employed. These reports are to be submitted within the first month of
every caendar quarter to the Minister. In addition, every annual financia report will be submitted
to the Minister within three months of the end of each financial year.

The area of land subject to the mining right shall be pegged and demarcated by erecting a post,
securely placed in the ground at each corner of the relevant area. Each post must project not less
than 2 m from the ground, indicate the owner of the land, type of mineral right with the licence
number and state the dimensions and area covered under the license. The holder of amineral right
must maintain, in all posts, boundary indicator markers such as trenches and notices to indicate
the direction of the boundaries of the license area. Any person who contravenes these regulations
shall be guilty of an offence.

Snce the minerals processing demonstration center project is directly involved in processing of
gold oreit will comply with all the provisions of the Act which isthe principal legislation for all
mining activities in the country.
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3.34 ThelLand Legidations

The administration, use, planning and development of land resources in Tanzania are regulated
through The Land Act (No. 4), 1999, The Village Land Act (No. 7), 1999, The National Land Use
Planning Act (No.6), 2007 and Village Planning and Regulations Act (No. 58), 2007. The acts are
discussed separately in the following sections.
ThelLand Act Cap.113 R.E. 2002

The major function of the Land Act is to promote the fundamentals of the National Land Policy
by giving clear classification and tenure of land, land administration procedures, rights and
incidents of land occupation, granted rights of occupancy, conversion of interests in land,
dispositions affecting land, land leases, mortgaging of land, easements and analogous rights, co-
occupation and partitioning and, settlement of land disputes. One of the pertinent issues when
dealing with land is the right of occupancy. According to the Land Act, 1999, the right of
occupancy is given in two categories that separate citizens and non-citizens rights to occupy land:

e For acitizen, or in a group of two or more formed in an association, a partnership or
corporate body will be granted the right of occupancy or derivative of a granted right of
occupancy.

e For anon-citizen, or in agroup whether formed into a corporate body under the Companies
Ordinance or otherwise (including corporate bodies whose majority shareholders or owners
arenon-citizens), they may only obtain aright of occupancy or derivativeright for purposes
of investment prescribed under the Tanzania Investment Act 1997.

These sections are regarded crucial as the project provides investments that need to comply with
the requirements of both the investment and land legislation. In ensuring harmony with other land
usersin the area, the minerals processing demonstration center will observe the provisions of the
Act and its regulations.

TheVillage Land Act (No.5), 1999
The Village Land Act, (No. 5), 1999 was enacted specificaly for the administration and
management of land in villages. Under the provisions of this Act, the village council isresponsible
for the management of the villageland and is empowered to do so in accordance with the principles
of atrustee managing property on behalf of abeneficiary. As provided under Section 8 of the Act,
the village council is required to manage land by upholding the principles of sustainable
development, relationship between land uses, other natural resources and the environment. In so
doing, the council exercises any of the functions of the management of the village land. A district
council, as provided under Section 9 of the Act, may provide advice and guidance concerning the
administration of the village land. In the case of a conflict over village land boundaries between a
village and another person of body regarding, the Minister responsible may appoint a mediator or
appoint an inquiry as provided under Section 18 of the Land Act, 1999.
Under the Act, the village council may grant derivative rights where an application has been made
to the village council accompanied by a plan of location, boundaries and fees. For application of
not more than 5 ha and for five years or less, known as Class A, it is determined by the council.
For land of more than 5 ha, but less than 30 ha or Class B, it is determined by the council with the
approval given by the village assembly. For Class C land or land of more than 30 hafor more than
10 years, it is determined by the council subject to approval by the village assembly and the advice
of the Commissioner.
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The proposed project area is within Bumva village, and management of land within this villages
isunder thejurisdiction of the Village Land Act and hence the importance of the knowl edge of this
legidlation.
The Village Planning and Regulation Act (N0.58), 2007
The Village Planning and Regulations Act, (No. 58), 2007 was enacted specifically for the orderly
and sustainable development of land in village areas in order to preserve and improve amenities,
to provide for the grant of consent to develop land and power of control over the use of land and
to provide for other related matters administration and management of land in villages. Under the
provisions of thisact, the village council is responsible for the management of the villageland and
is empowered to do so in accordance to the principles of atrustee managing property on behalf of
a beneficiary. In addition, the village council is required to manage land by upholding the
principles of sustainable devel opment, relationship between land uses, other natural resources and
the environment.
Section 3 of the Village Planning and Regulations Act (No. 8), 2007, outlines fundamental
principles of village planning, including improvement of infrastructure, employment,
environmental management, and enhancement of land use planning. Section 4 of the Act delineates
the main objectives of the Act as:
e Facilitate efficient and orderly management of land use.
e Empower land holders and users to make better and more productive use of their land.
e Promote sustainable land use practices.
e Ensure security and equity in access of land resource.
e Ensure public participation in repartition and implementation of land use policies and
plans.
e Facilitate the establishment of framework for prevention land use conflicts.
e Facilitate the overall macro-level planning while taking into account regional and sectoral
considerations.
e Providefor inter-sectora coordination at all level.
e Ensure the use of political and educational structure and resource available at national,
district and village levels.
e Provide a framework for the incorporation of such relevant principles contained in the
national and structure development policies as may, from time to time be defined by the
government.

In section 29, the Act details conditions to be followed in applying for planning consent.
Accordingly, no development may be undertaken without the consent of the authority and the
issuance of alicense for any development in land planning. In additional an EIA report shall be
submitted. Further, Section 32 of the Act details the application for the planning consent to devel op
land, which can be issued by the planning authority or director. Section 33 (1) and (2) detail the
validity of planning consent and power of planning authority to revive the consent if necessary.
Sections 46 and 47 of the Act provides information on development charges and rates, and power
of the Director of Planning Authority against the consent provision for charge defaulters as well
as appealing condition for the client dissatisfied with such rates.

In section 50, 51(1) and 52 (8) information is provided on classification of the conservation areas
and appropriate conditions for carrying out the development in conserved area. Section 63 states
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that the value of any land within a planning area shall, for the purpose of determining the amount
of compensation payable, are calculated in accordance with the provisions of the Land Act. In
Section 67 it is stated that the compensation under this section shall be paid as provided for under
the Land and the Village Land Act.

Snce the project is located within Bumva village; it requires a sound land use planning. As such
the minerals processing demonstration center will work in line with this Act during planning.

The National Land Use Planning Act (No.6), 2007
The National Land Use Planning Act, (No. 6), 2007, established the National Land Use Planning
Commission. The Commission is the principal advisory organ of the Government on all matters
related to land use and it is responsible for:
Policy formulation on land use planning matters.
e Evauation of existing and proposed policies and activities of the Government directed to
safeguarding of land against its wrongful, wasteful or premature use or devel opment.
e Recommending policies and programs that will achieve more effective protection and
enhancement of the land quality and encourage better land use planning.

e Recommending measures to ensure that Government policies including those for the
development and conservation of land take adequate account of its on land use.

Due to the locations of the proposed Project, the areas surrounding the project area may find
themselves in land conflicts that may be as a result of inhabitants living in the area. The minerals
processing demonstration center will seek to harmonize its land use with those of its neighbors
through the provisions of the land use planning legislation.

3.3.5 TheTanzania Explosive Act Cap 45 R.E of 2002;

This act make provisions for the control of the manufacture, import, export, sale, possession and
use of explosives, and for related matters. Part |l provides for Manufacture of explosives
prohibition except under license or permit Act No. 9 of 2002, Part |11 genera responsibilities for
the care and security of explosives though appointing persons to be in charge of explosives and
providesfor his/her responsibilitiesin prohibition of dangerous acts, smoking etc. Part IV provides
for importation of explosives whereby no importation shall be allowed without a permit, the
responsibilities of Port Management and forms of packing to be approved. Part V provides for
transportation of explosives by restricting transportation of explosives without permits, general
provision relating to care of explosives in transit and conveyance of explosive by boat. Part VI
provides for acquisition, possession and disposal of explosives. Meanwhile part VI provides for
storage of explosives as it provides guidance for general provisions relating to storage of
explosives, report to be made of thefts, underground storage and permit for erection of magazine.
Part V111 providesfor use of explosivesin relation to person in charge of explosivesissued for use,
blasting operations to be performed by holder of a certificate, blasting operations to be in charge
of holder of certificate, blasting certificate and Persons responsiblefor observing provisions of this
Part. Part I X providesfor Procedure in case of accident and Inquiry into cause of accident Act No.
9 of 2002. Part X provides for power of inspectors, Power of police officer and Inspector may
issue orders, lastly part X1 provides for Notice to be given when works containing explosives are
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closed down, offences, General penalty Act No. 9 of 2002, Onus of proof, Revocation of permits,
Licenses, permits, ect., not transferable and regulation.

The proposed mineral processing demonstration center project shall involve the importation and
transportation of explosives, hence guidelines stipulated from the act shall be adhered.

3.3.6 TheTanzania Atomic Energy Act (No. 7), 2003;

The act establishes Tanzania Atomic Energy Commission and providesfor itsfunctionsin relation
to control of use of ionizing and non-ionizing radiation sources, and the promotion of safe and
peaceful use of atomic energy and nuclear technology. The Act consists of 79 sectionsdivided into
12 Parts. Preliminary (l); The Tanzania Atomic Energy Commission (I1); Control of the use of
ionizing radiation sources and installations (I111); Control of radioactivity in foodstuffs (1V);
Radiation protection, physical protection, nuclear safety, radioactive waste management and
emergency preparedness (V); The control of radiation exposure from natural sources (VI); The
control of devices producing non ionizing radiation (V1I); The promotion of atomic energy and
nuclear technology (VIII); The operations of the Commission relating to radiation protection
services (I1X); Financial resources of the Commission (X); Miscellaneous provisions (XI);
Consequential and transitional provisions (X11).

This Act provides its application to Mainland Tanzania as well as Tanzania Zanzibar in respect of
all persons or body of persons whose undertakings involve or include generally the use of atomic
energy and nuclear technology and in particular the production, processing, handling, use, holding,
possessing, storage, transport and disposal of natural and artificial radioactive materials and
radiation devices in respect of any other activity which involves a risk or harm arising from
radiation (sect. 3). Section 4 further defines the application sphere of the Act. The Tanzania Atomic
Energy Commission is established under section 5 and its functions are set out in section 6. The
provisions of Part IV shall be read together with the Tanzania Food, Drugs and Cosmetics Act,
2003. The Commission shall, in consultation with the Tanzania Food and Drugs Authority and
competent institutions, establish a system designated for the control of radioactivity in foodstuffs
(sect. 29). Manufacturers of importers or exporters of food specified in Regulations shall obtain a
radioactivity analysis certificate in respect of food distributed for human and animal consumption
(sect. 30). Accumulation of radioactive waste on premises for further disposal requires an
authorization of the Commission (sect. 33). Before granting its authorization, the Commission
shall consult with local authorities, water utilization, river basin or other public authorities as
appear proper (sect. 35).

The proposed mineral processing demonstration center project will seek to adhere to the act
requirement so as to ensure safety of the environment.

3.3.7 Thelndustrial and Consumable Chemicals (Management and Control) Act (No.3),
2003

The mining industry is one of the major consumers of industrial and consumer chemicals that are
regulated by this Act. All users, producers and marketers of industrial and consumer chemicalsare
required to register all chemicals imported, exported or produced in Tanzania with the Chief
Government Chemist. An application for registration of the chemica shall be submitted to the
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Chief Government Chemist in the prescribed manner and form. The Act establishes various
committees such as the Industrial and Consumer Chemica Management Control Technical
Committee and the Ministerial Advisory Board. The Act further prescribes procedures for
obtaining approval for importation, registration, and general requirement for handling, storing, and
warehousing chemicals. It aso provides some restrictions on use, disposa of, importation and
handling certain types of chemicals. The Act defines and lists chemicals which are highly
hazardous and precursor chemicals. The decommissioning of the plant should be stated clearly to
the Government and community affected, to provide precautions to ensure that harm to human
health and the environment is prevented. In such steps and precautions there must be an EIA to
ensure that all remaining stocks of chemicals are disposed of soundly.

As one of the users of chemicals, the project will operate and abide to provisions of this Act
governing transportation, management, handling and use of chemicals.

3.3.8 TheWater Resour ces Management Act (No.11), 2009

This legislation has repealed the Water Utilization (Control and Regulation) Act (1994). The Act
underscores the institutional and legal framework for sustainable management and devel opment
of water resources; outlines principlesfor Water Resources M anagement; principlesfor prevention
and control of water pollution and provides for participation of stakeholders and the general public
in implementation of the National Water Policy, and plans and processes for the management of
the environment. The main objectives are to ensure that the National Water Resources are
protected, used, developed, conserved, managed and controlled in a way that meets the basic
human needs of present and future generations, prevent and control pollution of water resources
and protects biological diversity in aquatic ecosystem. In accordance with this law, al water
resources in mainland Tanzania shall continue to be public water and vested in the President asthe
trustee for and on behalf of the citizens. The power to confer aright to the use of water from any
water resourcesis vested in the Minister responsible for water.

However, section 9 of this Act, requires carrying out an EIA for any development in water
resourcesareas. ThisESIA isinlinewith thislegal requirement. This Act appliesto adevelopment
proposed in water resources area or watershed. Whether that development is proposed by, or isto
be implemented by a person, organisation in the public or private sector, they shall carry out EIA
in accordance with the provisions under this Act.

Section 43, stipulates the issue of application for a water use permit for diversion, dams, stores,
abstract and uses of water from surface and/or ground water sources. The permit application
condition limits the cause or alowance of any water to be polluted, prevent any damage to the
sources, ensure sustainable use of water and submit any data on request by the Basin Water Board.
According to section 63(1) “a person who wishes to discharge effluents from any commercial,
industrial, or agricultural source or from any sewage works or trade waste systems or from any
other source into the surface water or to underground strata shall apply to the Basin Water Board
for a Discharge Permit in accordance to this Act; (2) The application for Discharge Permit shall
be made in accordance with section 75 of this Act”. Furthermore, WRMA in section 64(1-2) and
64(1-6) detail the issue of ‘“discharge permits’” which should be followed accordingly, in Section
86 of this Act, “Dam safety and flood management’’ should be taken care of. A “dam with safety
risk” means any dam which can contain, store or dam more than 50,000 cubic metres of water,
whether that dam contains any substance or not, and which have awall of vertical height of more
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than five metres, measured as the vertical difference between the lowest downstream ground
elevation on the outside of the dam wall, and the non-overspill crest level or the general top level
of the dam wall. WRMA insists on ensuring no blockage of watercourses in section 87(1) that, no
person shall engage in any construction activity that blocks or otherwise impedes the flow of water
in watercourse unless a permit authorizing the activity has been obtained in accordance with the
provision of Part VII of thisAct.

According to this Act in Section 103, any persons who pollute water in any water body and cause
any impact to the environment shall be liable for conviction of afine of not less than one million
shillings, and not more than ten million shillings, or to imprisonment for a term of not less than
six months, but not more than two years, or to both. In the case of subsequent conviction, a fine
exceeding five million shillings or to imprisonment for term not exceeding two years or to both
will be applied. In the case of continuation of the offence, an additiona fine not exceeding fifty
thousand shillings in respect of every day during the offence continues will be applied.

Asthe Project islocated to an area without surface water except for water storm, but underground
water is available so to ensure the environmental sustainability of water resources, the project
will strive to comply with the provisions of the Water Resource Management Act, 2009.

3.3.9 TheWater Supply and Sanitation Act (No.12), 2009

This legidation provides for sustainable management and adequate operation and transparent
regulation of water supply and sanitation services; provides for establishment of water supply and
sanitation authority as well as community owned water supply organizations, and provides for
appointments for service providers. The main aim of thislegislation isto ensure the right of every
Tanzanian to have access to efficient, effective and sustainable water supply and sanitation
servicesfor all purposes by taking into account the production and conservation of water resources,
development and promotion of public health and sanitation; and protection of the interest of
customers. Under this Act, the Minister responsible for water affairs shall establish water
authorities and cluster water authorities in order to achieve commercial viabilities.

The minerals processing demonstration center recognizes the public health importance of water
and sanitation in work places. Thereforethe Water and Sanitation Act will be complied with during
project life time.

3.3.10 TheEnergy and Water Utilities Regulatory Authority (EWURA) Act, 2001

The Act is responsible for regulating energy development and water utilities in Tanzania and
requires relevant developers to obtain permits and authorization from EWURA for any proposed
development. The proposed development includes issue of energy and water use for the
construction and operation of the project.

The developer, UDSM intends to utilize energy from TANESCO using the current national grid
connection as well as develop power supply sub-stations. The consultation with EWURA and
TANESCO is crucial for this project.
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3.3.11 TheWildlife Conservation Act (No.5), 2009

The Wildlife Act, (No.5), 2009, provides for the involvement of the sectors that are entrusted with
the custodianship of wildlife resources and habitatsin Tanzania. In wildlife conservation activities,
the evolution of Environmental Legidation started in 1914 when the Wildlife Conservation Act
was enacted. The Game Preservation Ordinance, 1921, established Game Reserves and Game
Preservation Ordinance 1940, and made the provisions for national parks thereafter created under
the National parks Ordinance, 1948. That legislation was enhanced under the Wildlife
Conservation Act No.12 of 1974, which was subsequently amended in 1978 and in the Wildlife
Conservation Act No.5 of 2009.
According to section 35 of this Act, an EIA is required for certain developments in Wildlife
Management and Protected Areas with the view to provide a sound environmental management
and protection practices pertaining to the modalities and substance set out as per the Environmental
Management Act, 2004 and International Obligations. This applies to: (a) mining developments,
(b) road construction or the laying of pipelines; (c¢) construction of dams (d) power stations,
electrical or telecommunication installations; (€) construction of buildings (permanent and
temporary structures).
The following are the pertinent objectives and strategies detailed in the Act:
e To promote conservation of wildlife and its habitat (Protection);
e Toregulate development, projects/activities in protected areas (Devel opment);
e To conserve viable populations of species making up Tanzania’s fauna and flora with
emphasis on endangered, threatened, endemic species and their habitats; and
e Enforcing an EIA processfor proposed developmentsin protected areas and requesting for
environmental planning for developments to be carried out in the wildlife areas outside
protected areas to minimize negative impacts.

Although the areas surrounding the proposed project area have no major wildlife communities,
the minerals processing demonstration center will seek to ensure that the provisions of this Act
are observed.

3.3.12 TheForest Act (No.14), 2002

The Forest Act (No. 14), 2002, provides for the management of forests and its main objectives are
to promote and enhance the contribution of the forest sector to the sustainable development of
Tanzania, and the conservation and management of natural resources for the benefit of the present
and future generations. In addition, the legislation aims to ensure ecosystem stability through
conservation of forest biodiversity, water catchments and soil fertility.

According to section 18 of this act, an ESIA is required for certain developments in accordance
with the modalities and substance as set out in the guidelines by authorities responsible for the
protection of the environment. This applies to: (a) commercial logging and forest industry and
developments where the area exceeds five hectares, (b) mining developments; (c) road
construction or the laying of pipelines; (d) construction of dams, power stations, electrical or
telecommunication instalations; (e€) construction of buildings; (f) agricultural, agua-cultura or
horticultural development on an area exceeding five hectares. Section 70 of the Act forbids any
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person from burning any vegetation on any land outside the cartilage of his own house or
compound without permission.

Although the project is not in an area of forest reserve, the minerals processing demonstration
center will ensure that the provisions of the Forest Act are adhered to.

3.3.13 The Occupational Health and safety Act (No. 4), 2003

The Occupational Health and Safety Act provides provisions for the health, safety and welfare of
persons at work in factories or other places of work, provides for the protection of persons other
than persons at work against hazards to health and safety arising in connection with work related
activities. The occupier needs to notify the Chief Inspector upon closing a registered factory or
workplace or a change in the occupier. If the owner intends to ater or add to any factory or
building, drawingsin blue or white prints must be submitted. Approva may be granted on payment
of the prescribed fees. If approval for construction is granted, the Chief Inspector must be called
upon for inspections.

Safety Provisions: Part 1V of the act provides for conduction of thorough medical examination to
employees to be carried out by a qualified occupationa health physician on a regular basis.
Furthermore an exit medica exam must aso be conducted where the employer carries the
associated costs. The employer of the workplace must ensure that every dangerous part of
machinery is secured. Devices should be installed to promptly cut off power supply to machinery
and should have a starting and stopping device installed. The appointed machinery attendant must
be sufficiently trained. Also all vessels containing dangerous liquids must be securely covered or
fenced off, with a danger warning notice attached. All persons operating on machinery must
receive the necessary training. Hoists and lifts must be thoroughly examined every 6 months and
issued with a certificate. Every hoist way or lift way must be protected and fitted by gates and must
be lifted with an efficient interlocking device to ensure the cage cannot be opened when in motion.
Each lift way must be marked with the maximum load it can safely carry. Chains, ropes and lifting
tackles shall be inspected every 6 months.

No lifting equipment or cranes may be used unless it has been properly maintained, tested,
examined and authorized by the Plant Inspector. All parts of the crane must be examined by the
Plant Inspector every 12 months. Every lifting machine should be marked with the maximum load
capacity. The Chief Inspector must be notified 30 days before the next inspection is due. The
prescribed fee must be paid for the examination to be carried out. The owner of the workplace
must ensure safe access to the workplace. It isalso imperative to take Precautions where dangerous
fumes explosive or flammable dust, gas vapour or substance may be present. Any air receivers
shall be marked with the air pressure, fitted with a safety valve and an accurate pressure gauge.
The owner must ensure that the factory or workplace is equipped with fire extinguishing
equipment, that all flammable materials are kept in afire resistant store or outside the building in
a safe place and that there are adequate escape routes.

Part V provides for Health and Welfare Provision: The employer must ensure that an adequate
amount of clean, safe and wholesome drinking water is available. Also all containers or vessels
containing harmful substances should not be used for storing drinking water. Sufficient and
suitable sanitary conveniences must be provided and maintained and kept clean and well lit.
Separate sanitary conveniences should be available for males and females and separate facilities
for disabled persons.
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Washing facilities should also be made available and kept in an orderly condition. Separate
changing rooms for each sex must be provided. It is also compulsory that First Aid facilities are
provided and well maintained.

Part VI provides for Safety Special Provision: A risk assessment must be conducted annually
where activities involve hazardous processes, equipment or chemical substances. Measures must
be taken to protect employees against the inhalation of dust and fumes and must be supplied with
the relevant protective equipment as well as for protection of the eyes.

Part V11 provides for Hazardous Materials and Processes: Any workplace using electricity shall be
inspected and issued a certified once the prescribed fee is paid. Toxic materials and substances
shall only be used as a last resort and the number of employees exposed should be kept to a
minimum. Washing facilities and protective clothing should be provided in the case where there
isahealth risk associated with contact of the surface of the body.

Drenching facilities should be available in case of emergency incidents. Workers should be
protected from exposure to asphyxiate or irritant gas or vapour. However measures should be
enforced to prevent workers from being exposed to ionizing or non-ionizing radiation. Employers
shall not cause workers to carry out activities that are not adapted by their physical or cognitive
capabilities.

Part V11 provides for Chemical Provisions. Measures should be taken to prevent the contamination
of the workplace and the environment with hazardous substances. Operations likely to result in
contamination of the workplace and environment by hazardous substances shall be isolated from
the remainder of the premises. Where circumstances make it necessary for a worker to enter an
atmosphere contaminated by a harmful concentration of a hazardous substance, the worker shall
be made fully aware of the hazards and be provided with appropriate protective equipment. Also
the employer shall ensure proper disposal of al chemical containers residues in such away that it
shall not cause harm to human health and environment. A copy of the chemica safety date sheet
for each product shall be forwarded to the Chief Inspector. It has been stated that the employer
shall ensure that labeling the packages of a hazardous chemical when delivered islabeled, prior to
the handling of chemicals and that copies of chemical safety data sheets are given to the workers.
Part IX provides for Offences, Penalties and Legal Proceedings: Where any person is killed, or
suffers serious bodily injury, in consequence of the occupier or owner of a factory or workplace
having contravened any provision of thisOHSA Act or of any regulation, rule or Order made there
under, the occupier or owner of the factory or workplace shall without Prgjudice to any other
penalty, be liable to afine of not less than ten Million shillings or to imprisonment. Each incident
occurring at thefactory or workplace or arising out of or in connection with the activities of persons
at afactory or workplace or in connection with the use of aplant or machinery shall, within twenty
four hours and in the prescribed manner, be reported to the Chief Inspector. Section 61 of the
OHSA dtipulates that all practical measures must be taken to protect the employee from the
inhal ation of dust or fumes or other impurity. Toxic material may only be handled under the correct
conditions and the storage of such materials shall be constructed, placed and maintained so as to
prevent exposure and impact on the health of employees, as per section 67.

Snce the minerals processing demonstration center will involve a number of workers, use of
chemicals and hazardous materials, In order to uphold high standards for occupation health and
safety for its workers, the project will seek to comply with all relevant provisions of this Act.
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3.3.14 The Employment and Labour Relations Act (No.6), 2004

This Act sets out provisions for fundamental rights and protections, which include forced labor,
child labor, discrimination, and freedom of association. It also sets out employment standards,
wage parameters, working hours, and dispute regulations, anong others. Tanzania overhauled its
employment and labor laws in 2004 when it enacted the Employment and Labour Relations Act,
Act No. 6 of 2004 and the Labour Institutions Act, Act No. 7 of 2004. While the Employment Act
provides for labor standards, rights and duties, the Labour Institutions Act constitutes the
governmental organs charged with the task of administering the labor laws. Subsequently, in 2007
several pieces of subsidiary legislation were promulgated to facilitate the enforcement of labor
rights and standards stipulated in the Employment Act. The new laws further enact employment
and labor standards which, by and large, conform to the labor standards set by the International
Labour Organization.

The minerals processing demonstration center will ensure that it operates within the requirements
of this legislation and will comply with stipulated conditions of the Employment and Labour
Relations Act, 2004 so asto fulfil the requirements of their employees.

3.3.15 TheWorkers Compensation Act (No. 20), 2008

The Act focuses mainly on:

e Provision for adequate and equitable compensation for employees who suffer occupational
injuries or contract occupational diseases arising out of, and in the course of their
employment, and in the case of death to their dependents.

e Provision for the rehabilitation of employees who have suffered occupational injuries or
contacted occupational diseases in order to assist in restoring their health independence
and participation in the society.

e Provision for a framework for the effective, prompt and empathetic consideration,
settlement and payment of compensation benefits to employees and their dependents.

e Providefor the establishment, control and administration of workersto compensation fund,
and the legal framework for the contribution to, and payment from, the fund.

e Give effectivenessto international obligations with respect to compensation.

e Promote prevention of accidents and occupational diseases.

This Act provides the right for compensation to workers for occupational injury in section 19(1).
The project will operate within the requirements of this legidation and abide by all relevant
sections provided by this Act.

3.3.16 ThePrevention and Control of HIV/AIDS Act, 2008

This Act focuses on the prevention, treatment, care, support and control of HIV and AIDS, and to
provide for appropriate treatment, care and support using available resources to people who are
living with or at risk of HIV and AIDS. Further Section 4(1) provides details to promote public
awareness on the cause, mode of transmission, consequences, prevention and controls of HIV and
AIDS. Proceeding further it describes the mode of curbing the spreading, prevalence of STIsin
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the population and adverse impacts resulting from HIV and AIDS, as well as protection rights for
orphans.

Theincrease of care, support and access to personsliving with HIV and AIDS is also stipulated in
Section 4(1)(f)., Sections 6(1) and (2) describe the necessity for private sectors, in collaboration
with government, to implement programs and plans geared towards prevention, care of patients
and control of HIV and AIDS in their respective area. Section 6(4) stipulatesthat TACAIDS isthe
main coordinator and adviser of such matters.

Section 8(1) describes the necessity of a private company to operate within the requirements of
this legislation and be conscious of the public awareness of HIV and AIDS. In addition, Section 9
illustrates how a private company should operate within the requirements of this legidation, to
coordinate and establish workplace programs on HIV and AIDS for employees under his control,
and such programs should involve the provision of gender responsive HIV and AIDS education,
distribution of condoms and support to people living with HIV and AIDS (awareness creation).
Finally, Section 19(2) describes the provision of community based HIV and AIDS prevention,
support and care services.

Due to development of the proposed minerals processing demonstration center, it will attract
different people fromdifferent areas e.g. job seekers, business people thus increase the popul ation
of the area as the results possibility of increase of HIV/AIDS as such Model mine will operate
within the requirements of this legislation in adherence to the requirements of its respective
regulations in addition to HIV/AIDS Act.

34 GUIDELINES, STANDARDS AND PROCEDURES

3.4.1 World Bank Environmental Health and Safety Guidelines

The World Bank Group’s Environmental, Health and Safety (EHS) Guidelines are technical
reference documents with general and industry-specific examples of GIIP. The Generad EHS
Guidelines are designed to be used together with the relevant Industry Sector EHS Guidelines such
as the EHS guidelines for waste management facilities which provide guidance to users on EHS
issues relevant to waste management facilities. The EHS Guidelines contain the performance
levels and measures that are generally considered to be achievable in new facilities by existing
technology at reasonable costs. The applicability of the EHS Guidelines should be tailored to the
hazards and risks established for each project on the basis of the results of an environmental
assessment in which site-specific variables, such as country context, assimilative capacity of the
environment, and other project factors, are taken into account. The applicability of specific
technica recommendations should be based on the professional opinion of qualified and
experienced persons. When host country regulations differ from the levels and measures presented
in the EHS Guidelines, projects are expected to achieve whichever is more stringent. If less
stringent levels or measures than those provided in these EHS Guidelines are appropriate, in view
of specific project circumstances, afull and detailed justification for any proposed aternativesis
needed as part of the site-specific environmental assessment. Thisjustification should demonstrate
that the choice for any alternate performance levels is protective of human health and the
environment
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3.4.2 TheTanzaniaBureau of Standards Act (No.3), 1995

This Act aims at the promotion of specifications of commodities and services, re-establish the
TanzaniaBureau of Standards (TBS), the designated national standards authority established under
the TBS Act 1975 and repealed by thisact. TBSisresponsible for developing al kinds of national
standards, including environmental standards.
The Standards Act has established National Environmental Standards Compendium (NESC)
which is a collection of various standards prepared at different times and recognized by EMA
2004. NESC is divided into three parts. Part 1 comprises of standards that require compulsory
compliance. Compulsory standards are categorized as generic or specific. Specific standards cover
those industries with peculiar effects to the environment while other industries without a specific
standard for Tolerance Limits of Emissionsdischargeincluding water quality, discharge of effluent
into water, air quality, control of noise and vibration pollution, sub-sonic vibrations, soil quality,
control of noxious smells, light pollution, and el ectromagnetic waves and microwaves
Part 2 of NESC contains those standards that may be implemented on voluntary basis. These
include guideline standards, codes of practice, and other such standards that may not necessarily
be directly enforced, but whose results are implied in some legal requirements. One of such
standards include the Environmental Management Systems (EMS) standards, like TZS 701/1SO
14001 whose compliance specifications include the relevant legal requirements. Part 2 thus has
important requirements for companies and devel opers who wish to demonstrate their commitment
to sustainable development by way of self-regulation mechanism. On the other hand, some
companies or developers may be compelled to follow these standards because of requirements
from mother companies and for other various reasons like certification requirements by
environment friendly banks or tenders. Part 2 also includes standards used in evauating
environmental performance.

Part 3 has the requisite test methods that should be followed when testing for compliance. The test

methods included are referred to in at |east one of the specification standards appearing under Part

1. Although it is not stated in the Act, in the absence of national standards, project proponents are

encouraged to useinternational standards such as those of the World Health Organization (WHO),

World Bank, British Standards (BS), European Union (EU), American Public Health Association

(APHA), United States Environmental Protection Agency (US EPA) etc. Standards set by the

relevant sectors, which also make use of the international standards, are also applicable. Such

standards include the environmental standards set under the Mining (Environmental Management
and Control) Regulations, 1999. Relevant national environmental standards include:

e TZS 860: 2005 Municipa and Industrial Wastewaters — Genera Tolerance Limits for
Municipa and Industrial Wastewaters. This standard provides permissible limits of important
environmental parameters such as BOD, COD, pH, colour, temperature range, total suspended
solids and turbidity. It aso gives permissible limits of a range of inorganic and organic
components. All effluents discharged from the project will need to comply with these
specifications,

o TZS845:2005 Air Quality — Specification: This standard gives permissible emission limits of
sulphur oxides, carbon monoxide, hydrocarbons (astotal organic carbon), dust, nitrogen oxides
and lead. The emissions from mining and earth moving equipment, power generation plant and
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other will include SO2, CO, dust and NOX; as such the project will have to observe these
limits;

e TZS 983:2007 Air Quality - Vehicular Exhaust Emissions Limits: This standard is mainly
derived from EU Directives 96/69/EC, 91/542/EEC and 97/24/EC. This Tanzania Standard
gives permissible limits of some common substances found in exhaust emissions of motor
vehicles, namely carbon monoxides, suspended particulate matter (PM), oxides of nitrogen,
and hydrocarbons. The standard covers all types of vehicles namely, passenger cars, light
commercial vehicles, heavy-duty vehicles, and two and four strokes motorcycles and scooters.
In order to carry out mining and processing operations, the project will operate afleet of heavy
duty and light vehicles in addition to hiring other vehicular equipment. As such, the project
will need to observe the provisions of these standards;

e TZS932:2006: Acoustics - General Tolerance Limits for Environmental Noise: This standard
focuses on urban environmental noise, and does not cover occupation environment. In the
absence of other standards it may be used to give indication of permissible noise levelsin
factory/workshop environment

e TZS789:2003 - Drinking (potable) water — Specification: This standard prescribes the quality
requirements for drinking water other than packaged drinking water. It does not cover the
requirements for natural mineral water. It prescribes the quality requirements for drinking
water distributed in the food industry, domestic and catering purposes. It applies to
bacteriological, biological, virological, physical, chemica and radiological quality criteria. It
is intended also to community piped water supplies i.e. those water systems serving cities,
municipalities and townships, community standpipes and wells and drinking water distributed
by tankers; and

e TZS 931:2006 Protection against ionizing radiation - Limits for occupational exposure: This
standard aims at protecting workers, whose practices expose them to ionizing radiation,
namely; gamma- and X-rays, apha, beta and other particles that can induce ionization. The
Standard does not apply to non-ionizing radiation such as microwave, ultraviolet, visible light
and infrared radiation. It applies to all workplaces in which employees are occupationally
exposed or in which there is apotential for occupational exposure to ionizing radiation, unless
exempted by the Regulatory Authority

3.5 INTERNATIONAL STANDARDSAND GUIDELINES

3.5.1 World Bank Environmental and Social Framework (ESF)

The World Banks ESSs sets out the requirements for Government of Tanzania (GoT) relating to
the identification and assessment of E& S risks and impacts associated with projects supported by
the Bank through Investment Project Financing. The standards: (a) support GoT in achieving good
international practice relating to E& S sustainability; (b) assist GoT in fulfilling their national and
international E&S obligations; (c) enhance non-discrimination, transparency, participation,
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accountability and governance; and (d) enhance the sustai nable devel opment outcomes of projects
through ongoing stakeholder engagement.

The following table summarized the Environmental and Social Standards (ESSs) triggered by the
proposed mineral processing demonstration center project, that must be adhered to by UDSM.

Table 3-1 Environmental and Social Standards (ESSs) relevant to the project
Environmental and Social Standards YES NO

ESS 1: Assessment and Management of Environmental and Social Risks and X
Impacts

ESS 2: Labor and Working Conditions X
ESS 3: Resource Efficiency and Pollution Prevention and Management
ESS 4: Community Health and Safety X

ESS 5: Land Acquisition, Restrictions on Land Use and Involuntary X
Resettlement

ESS 6: Biodiversity Conservation and Sustainable Management of Living X
Natural Resources

ESS 7: Indigenous People/Sub-Saharan African Historicaly Underserved X
Traditional Local Communities

ESS 8: Cultural Heritage X
ESS 9: Financial Intermediaries X

X

ESS 10: Stakeholders Engagement and Information Disclosure X

352 ESS1: Assessment and Management of Environmental and Social Risks and
I mpacts

ESS1 requires Borrowers to: identify, evaluate and manage the environment and social risks and
impacts of the project; adopt a mitigation hierarchy approach (avoid, minimize, reduce, mitigate,
offset); adopt differentiated measures so that adverse impacts do not fall disproportionately on the
disadvantaged or vulnerable, and they are not disadvantaged in sharing development benefits and
opportunities resulting from the project; utilize national environmental and social institutions,
systems, laws, regulations and procedures in the assessment, development and implementation of
projects, whenever appropriate; and to promote improved environmental and social performance,
in ways which recognize and enhance Borrower capacity.

The ES A study responds to the requirement of ESSL. The ESIA will prepare Environmental and
Social Management Plan (ESMP),

3.5.3 ESS2Labor and Working Conditions

ESS2 requires Borrowersto: promote safety and health at work; protect and promotefair treatment
of project workers, with emphasis on vulnerable workers; prevent the use of all forms of forced
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labor and child labor; support the principles of freedom of association and collective bargaining of
project workers in a manner consistent with national law; and provide project workers with
accessible meansto raise workplace grievances. In order, to ensure fair treatment of workersit will
be essential that terms and conditions of employment (hours, rest periods, annual leave,
nondiscrimination, equal opportunities and workers organizations) are aigned with the
regquirements of national law and ESS2. In addition, to protect workers appropriate Occupational
Health and Safety (OHS) should be applied to avoid the risk of ill health, accidents and injuries.
The implementation of the project will involve both direct workers, contracted workers and
primary supply workers. Workers will be engaged during implementation of the project. Health
and safety standard for workers and ensure fair working conditions will be promoted.

3.5.4 ESS3 Resource Efficiency and Pollution Prevention and M anagement

Project activities under the project components aim at avoiding or minimizing adverse impacts on
human health and the environment through eliminating the use of mercury and preventing
emissions of uPOPs and other harmful pollutants in ASGM and management of e-waste. The
project emphasizes material reuse, recycle and recovery. For all pilot designs, any remaining waste
to be treated or disposed of it in a safe manner that includes the appropriate control of emissions
and residues resulting from the handling and processing of the waste material. Treatment and
disposal process will comply with national legislation and Basel Conventions on storage,
transportation and disposal of hazardous wastes.

No trans-boundary waste movements will be anticipated during implementation and operation of
the proposed project. In case relevant national legislation will be insufficient, the implementing
agencies will adopt Good International Industry Practice (GIIP) alternatives for its
environmentally sound and safe management and disposal.

355 ESS4 Community Health and Safety

ESS4 requires Borrowers addresses the health, safety, and security risks and impacts on project-
affected communities and the corresponding responsibility of Borrowersto avoid or minimize such
risks and impacts, with particular attention to people who, because of their particular
circumstances, may be vulnerable

The implementation of the proposed project is not anticipated to have substantial risk to
community health and safety. There will likely be no influx of workers and followersinto a project
area. Implementation of the project will have both direct and indirect benefits to the people’s
health and safety. Some temporary negative effects are possible due to increased traffic, noise or
disturbance to local communities living close to the sites as well as through handling of the e-
waste. The capacity building programsin components 1, 2 and 3 will provide necessary knowledge
and skills on safety measures to be incorporated in ASGM activities and e-waste recycling sector
including safe handling of hazardous waste.
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3.5.6 ESS 10 Stakeholders Engagement and Information Disclosure

ESS10 emphasizes stakeholder engagement throughout the project life cycle and requires a
Stakeholder Engagement Plan (SEP). It encourages early identification of stakeholders, both
project-affected parties and other interested parties. Under ESS10, engagement must be
proportionate to the nature, scale, risks and impacts of the project, and appropriate to stakeholders’
interests. It specifies process and criteriafor information disclosure and meaningful consultation,
and requires an accessible and inclusive grievance mechanism, proportionate to risks and impacts
The project has developed Sakeholder Engagement Plan (SEP) to ensure stakeholders are
provided with timely, relevant, understandable and accessible information. The developed SEP
was adopted and used in stakeholder’s consultation during the ESIA study.

3.6 GAPANALYSISBETWEEN THE NATIONAL REGULATIONSAND THE ESF

In Tanzania, subsequent legisations have been enacted which govern/ ensure compliance and
considerations for the adverse E& S Impacts and risks associated with the implementation of
minerals processing demonstration center project. Relevant laws and regulations shal be
employed to govern the construction and operation of the demonstration center under the project.
The World Bank requires that all projects comply with national law, but where there is conflict
and gaps exist, World Bank policies take precedence, except in cases where national standards are
more stringent (e.g. air emissions or effluents).

Notably, there are some differences particularly in the understanding of how E&S issues are
handled as analyzed below.

3.6.1 ESS-1: Assessment and Management of Environmental and Social Risks and
I mpacts:

Principal sector legislation EMA 2004 and subsidiary legislation is not aligned with the new 2021
NEP policy. Many of these are more than ten years old. Some of the gaps identified include the
following:

e TheESMF isnot arequirement under the Tanzanian E& S management system, it iscommonly
applied in projects financed by the World Bank. ESMFs are used in projects that contain
multiple subprojects whose location, impacts, and risks are not yet known. The ESMF sets out
the principles, rules, guidelines, and procedures to be applied to assess and mitigate a
subproject’s impacts and risks once details are available. Other gaps include the following:

e NEP 2021 enumerates the following capacity-related challenges to E& S management in
Tanzania: Inadequate coordination among sectors in environmental management;

- Low public awareness and knowledge of environmental management;

- Inadequate land-use planning at severa Government levels;

- Inadequate enforcement and compliance of environmenta regulations;

- Limited capacity in terms of human, financial, infrastructure, technology and tools; and

Recommendations for addressing the gap
In cases where gaps are found between the WB ESF and the Government of Tanzania
Environmental requirements, the World Bank Environmental and Social Standards shall take
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precedence especially on matters which are not explicitly provided in the National Legislation
requirements.

3.7 INSTITUTIONAL AND ADMINISTRATIVE FRAMEWORK

Institutional framework denotes those institutions and sectoral boundariesin which the project lies
or interacts. These can be determined from political boundaries, acts, regulations and institutional
mandates and administrative structures. The proposed minerals processing demonstration center
project interests a number of people and administrative units in relation to severa policies, laws
and plans which were consulted during the ESIA process as stipulated bellow.

3.7.1 National Environment Management Council (NEMC)

Environmental Management Act No. 20 of 2004 re-established NEM C as the responsi bl e authority
for the enforcement, compliance, review and monitoring of Environmental Impact Assessments
(EIA), including facilitation of public participation processes in environmental decision-making.
NEMC undertakes the following activities:
- Performs environmental surveys and advises the government on al relevant matters;
- Enforces pollution control, ensures compliance of the national environmental quality
standards and performs the technical arbitration role in the undertaking of EIAS;
- ldentifies projects and programs or types of projects and programsfor which environmental
audit or environmental monitoring must be conducted under this Act;
- Initiates and evolves procedures and safeguards for the prevention of accidents which may
cause environmental degradation and remedial measures where accidents occur;
- Conducts research and publishes and disseminates manuals, codes or guidelines relating to
environmental management and prevention or abatement of environmental degradation.

3.7.2 Vice President’s Office (Division of Environment)

This Division has the overall responsibility of planning and implementation on all environmental
matters, including approvals of SEA and EIA certificates. It is responsible for formulation and
articulation of policy guidelines necessary for promotion & protection of the environment. It
advices the Government on legislative measures related to management of the environment and
on international agreements in the field of environment and issues general guidelines to sector
Ministries and monitors and assesses activities being carried out by relevant agencies in order to
ensure that the environment is not degraded. It also coordinates issues relating to articulation and
implementation of environmental management aspects of other sector policies.

3.7.3 Ministry of Minerals(MoM)

The MoM through the Mining Commission (MC) has the following responsibilities: Issuing
Licenses (prospecting, mining, Mineral trading) including renewals, Overseeing implementation
of the Minera Policy, Enforcement of laws and regulations for mining and protection of
environment in al licensed areas, Environmental monitoring and auditing of the various
exploration and mining activities, Mining projects EIS & EMP approvals (through a multi-sectoral

School of Mines and Geosciences (SOMG) 62



ESI A Scoping Report The Proposed Establishment of Mercury-Free Processing Demonstration
Centre for Small Scale Miners at Bumva Village, Segese Ward, Msalala
District Council, Shinyanga Region.

committee under the NEMC), Managing resettlements in Mining areas (through the Ministry of
Lands and Housing Settlements) and Mining conflict resolutions.

The Environmental Management Unit (EMU) within the MoM works closely with NEMC to make
sure that the social and environmental impacts of mining activities in the country are minimized.

3.74 State Mining Corporation (STAMICO)

The main role of STAMICO is the provision of professional minera services, which include
drilling (for mineral and water), land and mine surveying, mineral exploration and investment
promotion, promotion and modernization of the small-scale mining sub-sector, promotion of
industrial minerals development and mineral consultancy. Its capacity could be strengthened to
improve consultation and involvement with stakeholders.

3.7.5 Mineral Resources|nstitute (MRI)

The Main role of MRI isto offer training up to adiplomalevel to Mining Techniciansinvolved in
the mining industry. It is also involved in research for various mineral processing technologies
including alternative technol ogies to mercury use

3.7.6 Geological Survey of Tanzania

The Geologica Survey of Tanzania (GST) servesasacrucial entity in the proposed establishment
of aCIP plant by offering comprehensive geological expertise and data. Through detailed surveys
and assessments, the GST identifies prospective areas with gold mineralization potential, aids in
site selection, and provides essential geological information to investors and stakeholders.
Additionally, the GST collaborates with regulatory bodies to ensure compliance with mining
regulations, environmental standards, and sustainable practices, thereby facilitating responsible
mineral development and informed decision-making within the institutional framework.

3.7.7 Occupational Safety and Health Authority

OSHA was set up in 2001 under the Ministry of Labour, Y outh, Employment and Persons with
Disability to administer occupational health and safety at workplaces in the country. This Ministry
is the main actor with the oversight role of ensuring that decent work is practiced and maintained
in Tanzania. It provides directives, technical advice, enforces legisations, proposes amendments,
allocates resources, and oversees al activities carried out by.

3.7.8 Government Chemist Laboratory Authority (GCLA)

GCLA is under the Ministry of Health and it is mandated to ensure that al chemicals that are
imported and used in the country are regulated. Thisincludesissuance of importation and transport
permits. Mercury is one of such chemicals that are regulated.
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3.7.9 Local Government Authorities

Under the Local Government Act of 1982 (Urban and District Authorities), Loca Government
Authorities include the City Councils, Municipal Councils, District Councils, Town Councils,
Township, Kitongoji, Ward, Mtaa and Village. The Environmental Management Committee of
each jurisdiction:

- Initiates inquiries and investigations regarding any allegation related to the environment
and implementation of or violation of provisions of the Environmental Management Act;

- Requests any person to provide information or explanation about any matter related to the
environment;

- Resolves conflicts among individual persons, companies, agencies non-governmental
organizations, government departments or institutions about their respective functions,
duties, mandates, obligations or activities;

- Inspects and examines any premises, street, vehicle, aircraft or any other place or article
which it believes, or has reasonable cause to believe, that pollutant or other articles or
substances believed to be pollutant are kept or transported;

- Requires any person to remove such pollutants at their own cost without causing harm to
health and;

- Initiates proceedings of civil or crimina nature against any person, company, agency,
department or ingtitution that fails or refuses to comply with any directive issued by any
such Committee.

Under the Environmental Management Act (2004), the City, Municipal, District and Town
Councils are headed by Environmental Inspectors who are responsible for environmental matters.
The functions of the inspectors are to:

- Ensure enforcement of the Environmental Management Act in their respective aress;

- Advice the Environmental Management Committee on all environmental matters;

- Promote awareness in their areas on the protection of the environment and conservation of
natural resources; Collect and manage information on the environment and the utilization
of natural resources;

- Prepare periodic reports on the state of the local environment;

- Monitor the preparation, review and approval of EIA’s for local investors;

- Review by-laws on environmental management and on sector specific activities related to
the environment;

- Report to the DoE and the Director General of the NEMC on the implementation of the
Environmental Management Act; and

- Perform other functions as may be assigned by the local government authority from time
to time.

3.7.10 NGOsand Miners Associations

The Governments’ drive to formalize prospecting and Primary Mining Licenses and to stimulate
formation of associations of small-scale miners has been effective in giving the small-scale sub
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sector a stronger voice and further influence over policy, legisation and implementation
procedures. The influence of individual societies, associations, faith groups and other
organizations is recognized by government and the mining sector and some bodies, like the
Lawyers Environmental Action Team and Policy Forum have played key roles in advocating

changes to recent draft legislations. Other groups (TAWOMA, AFWIMM, and WIMA) have
lobbied for fairer treatment of women miners and processors.
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CHAPTER FOUR
4 BASELINE ENVIRONMENTAL AND SOCIAL CONDITIONS

41 INTRODUCTION

This chapter provides the baseline environmental and socioeconomic conditions of the project area
likely to be affected (positively or adversely) by the establishment of the proposed Alternative
Technology Gold Processing and Demonstration Centre (ATEGOPC). Thiswill make areference
frame to mark out the potential environmental and social impacts that might arise during and after
implementing the proposed project. The proposed development will have impacts on, or be
affected by the social, economic and biophysical environment settings of the project area.

411 TheMsalalaDistrict Council

Msalala District Council is one of the three Councils in Kahama District. The council covers an
area of 2,635.52 sqg.km equivalent to 263,520.2 hawhich is equivalent to 5.2% of the total area of
Shinyangaregioni.e. 50,781 km?. Approximately, 80% of the total arableland (482,320 haor 57%
of council area) is presently being utilized either for crop production or asgrazing land. Farm sizes
vary from 0.4 to 20 ha per farm household, averaging to 2.4 — 6.0 ha. The Council has two
Divisions of Msalala and Isagehe with 18 Wards; there are 92 villages and 389 hamlets.

The council is situated between latitudes 30°13” and 40°12” south of Equator and longitude 32°

13” and 33° 00” East of Greenwich. The Council borders with Nyan’gwale District Council to the
North, Shinyanga District Council to the East, Nzega and Kahama Town Council to the South and
Mbogwe District Council to the West.

42 THEPHYSICAL ENVIRONMENT

421 Climatic Conditionsof Msalala District Council

Msalala DC is dominated by extensive plains, gently undulating plain and flat plains which cover
almost 80% of the areawhile 13% isvalley dominated and 7% ishilly area. Rainfall in the Council
startsin late October to early May. Therainy season is characterized by two- weeks to one—month
dry spells, being most pronounced in January and February.

4211 Temperature

Temperature is relatively constant throughout the year with mean daily temperature ranging from
21 °C to 26 °C. Average annual temperature is 21.3 °C and the hottest month is in July while the
coldest weather is in December. The site has a temperate climate with average temperatures
ranging from 11°C to 30°C (Bishanga, 2023). However the design and operations of the
development centre are not affected by temperature changes.
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42.1.2 Rainfall

Rainfall in the Council starts in late October to early May. The rainy season is characterized by
two- weeksto one—month dry spells, being most pronounced in January and February (COUNCIL,
2022). The average annual rainfall ranges between 750 and 1030mm. Regional wise, the average
annual rainfall of about 999mm with average of 6 mm (0.2 in) of rainfall (precipitation) (Bishanga,
2023). The nature of the site has been characterized by hard rock, which does not enhance surface
infiltration. The design of the facility has taken care of the surface runoff by constructing storm
water drainage system and pond to accumulate the surface water.

4.2.1.3 Topography

Msalala DC is dominated by extensive plains, gently undulating plain and flat plains which cover
almost 80% of the areawhile 13% is valley dominated and 7% is hilly area. Generally the council
lies between 345 and 958 meters above sea level where Chella hills are the highest point in the
Council. The proposed site is characterized with a gentle slope which facilitate construction of
TSF with slope embankment of 1:2 and 1:3 for upstream and downstream edges respectively.

4.2.1.4 Soil Type(s)

The geology of the study area (Gold Processing Plant) comprises sequences of dominantly mafic
volcanic rocks and immature sedimentary rocks, which forms the greenstone belt of Tanzania
Craton surrounded by granites.

These sequences are subdivided into a Lower and an Upper series on the basis of recognizable
upward transition from mafic to felsic lavas, with minor tuffs and interbedded sedimentary rocks.
The Lower series consists primarily of basalt, andesite and dacite pillow lavas. The sedimentary
rocks include banded iron formation (BIF), recrystallized cherts, and some shae and
conglomerate. The specific surveyed area composed of reddish silt and granitic soil, which is a
result of weathering of mafic Volcanic and unconsolidated superficial deposits (Bishanga, 2023).

4215 Water Resources

Generally the Council and project site particularly isdry with limited water resources. The District
and project site generally, there is neither Mgor river nor Lakes and dams. The nature of drainage
system of the district and the Segese ward falls under the areas draining the water to the Lake
Tanganyika. Therefore the project site is served by Lake Tanganyika Basin Water Board Office
(LTBWB). Underground water is the main water resources for the community living in Msalala
district council and the project site in particular.

4.2.2 Administrative Setup

Administratively, Msalala District Council has one constituency represented by one elected
Member of Parliament. The 18 elected Councilors each represent one Ward. In addition there are
7 appointed Councilors representing special seats for women. This implies that the Full Council
has 27 members. There are 92 villages with politically elected village’s chairperson and 389
hamlets chairpersons.
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43 LOCAL ADMINISTRATION AND GOVERNANCE

Like other areas, the project areais under the village government of Bumva Village, Segese Ward,
Msalala District. The village council is made of different committee responsible for different
aspects as environment, cleanliness and natural resources, security and conflict resolution, and
economy and investment. The chairperson of the village council isthe village chairperson and the
secretary is the village executive officer (VEO). Msalala DC was established in November, 2012
under The Local Government Act No. 7 of 1982, by which it split from Kahamawhichis currently
amunicipal council.

44 DEMOGRAPHIC PROFILE, ETHNIC CONFIGURATION AND HUMAN
RELATIONS.

4.4.1 Population

Population in the project area has been changing over time, both qualitatively and qualitatively.
According to the 2022 Nationa Census the population of Msalala is 378,214 whereas that of
Segese is 36,247. At regiona level, the population has increased from 1,534,808 in 2012 to
2,241,299 in 2022. Since the last few decades there has been increase of population/ influx of
people especially government employees and entrepreneurs who ook for business opportunities
in the in search for gold mining and related opportunities. This explains the increase of people
from nearly 130 thousand people, from 250,727 to 378,214.

Table 4-1 Segese Ward and Msalala DC Population by area, household and sex

Area Households Sex

Male Female Total HH size
Segese 7,324 17,992 18,255 49
MsalaaDC 66,367 187,286 190,928 378,214 5.3
Shinyanga Region | 423,373 1,102,879 | 1,138,420 2,241,299 5.7
URT 14,297,184 | 30,053,130 | 31,687,990 61,741,120 47

Sour ce: Tanzania Census, 2022

4.4.2 Ethnic groups

Theinhabitants around the project area are predominantly the Sukuma and some Safwa. However,
people from other ethnic groups are also found in this area, who come as local government
administrators, health workers, and seekers of mining opportunities. The envisaged gold
processing centre is going to attract more people into this area, the fact which would further
challenge and change people’s thoughts and ways of doing things in both positive and negative

way’s.
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4.4.3 Settlement History

Whereas the proper timing of people’s settlement in this area is not clearly known, the Sukuma
have historically been preoccupied with two main socioeconomic activities—crop farming and
livestock keeping. The building of district council headquarters and mining activitiesin the various
villages of Msalala DC and the envisaged processing centre is going to contribute the rapid
urbanization which is already happening.

4.4.4 Vulnerability—disabled, women and youth.

Some groupsin MsalalaDC are vulnerable. These include peoplewith disabilities (PWD), women,
the elderly and children. Women are particularly vulnerable to the dominant patriarchal system
which bestows decision making powers and control over household resources almost exclusively
to a man. Some men are for instance said to sell-off al the produce after harvest and disappear
from home only to come back after they squandered al money; others resort to marrying new
wives with whom they spend money produced by the man’s family. The elderly—especially older
women—are vulnerable to traditional beliefs and practices, for which older women with red eyes
are accused of witchcraft punishments especialy beating—in form of mob justice which may
result in death. To respond their financial hardships, some women engage in risky activities
especialy gold processing which exposes them to mercury. Some children are denied an
opportunity to fully appreciate their right to education in order to participate in labour intensive
activities like farming and livestock keeping. Some parents for instance are said to direct their
children to write wrong answers so that they don’t pass their examinations and transition to another
level of learning.

Since al the important socioeconomic activities are labour intensive, it is difficult for the disabled
people to participate. The centre can sort activities which can be carried out by disabled people.
Campaign should be done to stop pushing women to work in polluted and toxic environment.

Moreover, there are existing government-based mechanisms to cover up the vulnerable groups
with no-interest loans. Whereas every district councils sets aside 4% of its revenue for women and
youth each, for the disabled its 2%. However, the disabled people’s access to the necessary social
amenities depends on how resourced their families are. Those from poorly resourced households
suffer more than those which are less resourced. According to Msalala DC Strategic Plan
2018/2019 to 2022/2023, the district has registered 27 women economic groups and issued loans
equivalent to around TZS 70 million, of which 41% have been repaid. For youth, 25 groups have
been facilitated with or soft loan equivalent to close to TZS 90 million.

45 LITERACY

Interviews with village government administrators indicate that most of the people command the
basic literacy skills (reading, writing and counting). Motivation for pursuance of further learning
however is not very high since as noted above, some households prioritize livelihood production
activities over children’s education. The consider children’s labour for production of household
livelihood resources as more important than going to school.
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46 OCCUPATION,EMPLOYMENT AND LIVING CONDITIONS

Theliving conditions of the peoplein the project area can be categorized into three, namely, good,
medium and poor. This categorization is based on the amount resources such as income, quality
of residence and volume of business carried out by members of a particular household. That is,
those with good living conditions have high quality houses which are spacious, painted walls,
cement or claystone floor and roofed with corrugated iron sheets. Most of these are administrators
and employees in various government agencies and the relatively successful business people
operating retail and whole sale shops, and small-scale mines operators.

Those with medium living conditions are low cadre government employees, medium business
people running whole-sale and retail shops. These also have houses of relatively medium quality,
with walls made of burnt bricks, roofed with corrugated iron sheets and some with outgoing
lifestyles. These have access to adequate food but they face occasional food shortage especialy
during times of calamities like prolonged droughts, resulting in the withering of immature crops.

The third category isthe poor. This category includes those who have limited or no access to land,
fishing vessels or are unemployed, the elderly and the disabled. Due to scarcity of land, those who
don’t own land can only access arable land for producing by renting it. In the view of local |eaders
in the project area, this category constitutes the majority of the people. Food and income insecurity
among members of this category is quite recurrent because they own or rent small pieces of land
which after harvest, they have to sell off the produce in order to meet other needs such as house
and land rent and other household requirements. Some of the people also live by selling casual
labour. The situation is even worse for vulnerable groups. When such relatives get less, the
vulnerable dependents suffer the most. The centre is going to increase opportunities for causal
labourers and the need for semi-skilled workers.

47 HUMAN RELATIONSAND COEXISTENCE

With regard to human relations, Msalaais arelatively harmonious place with people of different
political and religious background—Christians, Muslims and practitioners of traditional religions.
There is an informal security arrangement called sungusungu. This is a group of young men led
by adults who are in charge of peace and security in Sukumaland. So, incidences like petty theft
are managed by this group. Apart from some of the excesses like killing of the older women on
witchcraft accusations, this group has been very useful for the maintenance of peace and security.
Moreover, at Segese which isaward! centre, there is a police station which among other thingsis
responsible for prevention and control of incidences of armed robbery related to extracted gold.

As noted earlier, the Sukuma are a patriarchal community so decision making power at both
household and community level is concentrated on men rather than women. Thus, resources like
farm harvest, livestock, means of transport and money are controlled by men on behalf of family
members. Change in the position of women is expected as of those who come to look for minerals’
prospects, some are women who also own mining pits and employ labour. The proposed gold
processing centre is going to expand opportunities for these differences.

1 A ward is a conglomeration of a number of villages
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4.8 LAND TENURE SYSTEM AND LAND USE

The land tenure system in the project area has three elements by which land can be acquired and
or accessed. These include: inheritance, purchasing, and renting. Since the dominant ethnic group
is patriarcha land inheritance and related properties like houses goes to male children. Another
mechanism of acquiring land is buying it from owners (inheritors). Renting is aso another
mechanism whereby some people rent out part of their land and cultivate part of it. The centre will
make land value appreciate and change the pattern of ownership from being predominantly men
to inclusion of women.

49 MAIN ECONOMICACTIVITIES

49.1 Resourcecentres'townsand cities

There are severa resource centres'towns in the proximity of the project. It is located around six
kilometres from Segese ward centre. It is also around 30 kilometres from Kahama Municipal
Council. It is aso located about 250 kilometres from Mwanza city via Shinyanga and
Buseresere/Katoro trading centre. Banking services are available at Kahama where banks like
NMB, CRDB, NBC and other banks operate. There are commuter buses between Kahama and
Geitaviathe Msalala and Segese (close to the project area).

4.9.2 Medium and large businesses

Whereas the main trading centreis Kahama, Segeseis a small centre but has some whole-sale and
retail shops. Items mainly sold in these shops are construction materials, and household items like
food stuff, utensils, etc. Other businesses include, as noted above, retail and whole sale shops,
grains, conventiona and mobile banking.

4.9.3 Natural resour ces (ecology, forests, water)

Ecologicaly, Msalaa seems to be semi-arid, receiving unimodal rainfall. Much of the land is
currently dry grassland with scattered trees. Interviews with older people in the arearevealed that
semi-aridity is a recent phenomenon because in the past the area used to receive heavy rains and
wasrelatively well forested. Several accounts attribute |oss of forests to deforestation practicesfor
farming activities. It was noted through discussions and interviews with experts at RUWASA -
Kahamathat water table in most of the areas at Bumvavillage. The areais serviced by RUWASA -
Kahama and has a deep borehole and an elevated tank which supplies 150 million litres per day.
Reliable rainfalls have also enabled agricultural activities, like maize, beans cassava, sweet
potatoes are produced.
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4.10 ECONOMIC INFRASTRUCTURE

4.10.1 Transport and Communication

The areais served by reliable transport by communiter buses between Kahamaand Geita. The East
African Raod from Mutukula via Bukoba, Kahama to Singida then either to Arusha through
Namanga Border or to Dodoma (Tanzania’s Capital City) to Dar es Salaam (Tanzaniacommercial
capital) and main port to other regions of the world passes close to the project area. The same road
also goes to Rusumo which is Tanzania’s Border with Rwanda and Burundi.

Through the project area are also buses commuter between Geita and Arusha Dodoma and Dar es
Salaam and other regions. Around the project area, the main means of public transport is
motorcycle (bodaboda), whosefareis between, 1,000 to 3,000, depending on the distance between
the two places.

Air transport is At Bulyanhulu Gold Mine, Kahama Municipal Council. Other airports are at
Mwanza and Chato, all around 250 kilometres from the project area. Some of the gold processing
staff would enjoy air transport services especially between Dar es Salaam and Mwanzawhere there
areregular flights.

Apart from transport infrastructure, the project area is also well served with communication
system, especially mobile networks. Nearly all mobile communication networks (Tigo, Vodacom,
Airtel, Halotel) are well accessible in the project area. This adequately facilitates communication
and eases business. With such elaborate transport and communication system, it is anticipated that
the mobilization of materials during construction phase, the operation/ running of the
demonstration centre will be eased.

4.10.2 Agricultural activities

Agricultural production is one of the main livelihood activities in the project area. Subsistenceis
the main type of farming taking place in the project area, where farmers own small plots ranging
from 0.25 to 3 acres. The produced cropsinclude rice, maize, sweet potatoes, beans, cowpeas. The
district produces up-to 40% of paddy produced in the Lake Zone, Msalda DC, 2018). Rice is
produced both for food and sale. Subsistence farmers produce severa crops which complement
one another, to make aliving possible. Thus, in addition to maize and paddy, farmers also produce
seasonal crops such as maize, cassava, beans, etc. High yields will make access to food for the
project staff cheap.

4.10.3 Livestock keeping

Livestock keeping is aso an important socioeconomic activity in the project area. The dominant
ethnic group is the Sukuma who are agro-pastoralists. Interviews reveaed that the number of
livestock (especially cattle) ranges few heads (ten to twenty) in areas around the town-centre to a
large number of heads to a large number, i.e. up to 300 heads per household. Apart from cattle,
others keep some chicken, goats and even few cows which are pastured on bushy uncultivated
areas. Animal products especially meat and milk will be easily accessible to the project staff and
customers and indeed, the market of these products will appreciate following population increase
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in the area. Livestock keeping and agriculture is a source of livelihoods for more than 85% of the
people of Msalala, (MsalalaDC, 2018).

4.10.4 Largescaleand Artisanal/small scale mining activities

since the 1990s, artisanal mining is emerging as a main socio-economic activity. Large scale
mining activities take place at Kakola and Bulyanhulu. Moreover, there are several small-scale
mining sites (duara) and washing sites (mwalo) in Msalaa District. Villages surrounding Bumva
village have several mining sites and a series of mining activities. Msalala DC notes that when
gold extraction was fully operational, around 80% of Msalala DC’s revenues, was from gold.
Interviews with officers noted that the district earns TZS 5 billion annually as revenue from
mining.

4.11 SOCIAL INFRASTRUCTURE AND SERVICES

4.11.1 Educational services

The project area is well-serviced with education facilities, especially primary and secondary
schools. Bumva primary school islocated just around 2 kilomteres from the project area. At Segese
Centre which is around six kilometers from the project area is a high school called Nyerere
Secondary School. According to MsalalaDC Strategic Plan (2018-2025), students-classroom ratio
in Msalala DC remains high, standing at 94:1 in 2018, having risen from 1:70 from 2014. Thisis
instead of the agreed standard of 45:1.

Relatedly, motivation to have children in school isrelatively low because the main socio-economic
activities are labour intensive and some parents would want their children to contribute to
household labour rather than be in school. Mining activities and the quest for quick money were
also said to be getting some children out of school. Part of the centre’s training package would be
to discourage child labour and the value of education. Msalaais a new district council which
probably in the near future will harbor post-secondary colleges like VVocational Education and
Training Authority (VETA), and Small Industries Development Organization (SIDO). As of now,
such training services can be accessed at Kahama municipal and other centres like Shinyanga
(region headquarters) and Mwanza.

4.11.2 Health I ssues

The project areais well served with health services provided by health facilities at various levels.
Close to the project is a dispensary. District hospital is being constructed close to Segese ward
centre. Spread of sexualy transmitted diseases is said to be high due to increased interaction
between residents and new comers who look for mining and other opportunities. Incidences of
prevalence of HIV/AIDS are relatively high, standing at 2.7%72, due to high interaction of people
of unknown status. Thisis particularly so at major transit points, urban centres and mining areas
(MsaldlaDC, 2018). Relatively high prevalence explains why Msalala DC has made reduction of

2 The lowest prevalence rate in Tanzania is 0.5%, recorded in Pemba
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HIV/AIDS infection its strategic objective number one. The centre will add to this interaction by
bring in project staff and inducing people who look for gold processing cervices and related
opportunities. For instance, commercial sex issaid to be one of the most prevalent activities around
mining sites. The centre would need to make sexual and health education and rights (SHER) and
awareness raising part of the training package.

Some images of socio-economic receptorsin the project area

A tricycle transporting building materials in the | Cattle near the Project area
project area.

A cart pulled by donkey at Bumva RUWASA operated Water tank at Segese

st

Non-operation gold processing plant close to the
project area

Road to the project area
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Plate 4-1: Sections of existing socioeconomic conditions within and around the Project area

4.12 BASELINE CONDITION OF THE SITE

4.12.1 Fauna

The baseline study on fauna, impact assessment and mitigation measures were done to strictly
meet the International Finance Cooperation standards (IFC, 2007) as stipulated under the section
Environmental, Health, and Safety Guidelinesfor Mining specifically on issuesrelated to land use
and biodiversity. This was necessary in order to clearly articulate survey aspects pertinent to
Protection and conservation of biodiversity, modified habitat, natural habitat, critical habitat, and
alien invasive plant species, critically endangered or endangered species, legally protected and
internationally recognized areas

As part of the Environmental and Social Impact Assessment (ESIA) of the proposed project, a
brief fauna survey was conducted in July 2023 in Bumva village, Msalala District Council in
Shinyanga. The project area is about 8 acres, rocky, and open with patchy grassland and a few
scattered patches/shrubs (<5% cover). It borders the village, a small mining processing areaand a
hill.

Presence of Fauna; mammals, reptiles and birds were assessed by visual encounters, using signs
such as scats and tracks and the reports of local residents to establish species lists of the Fauna
present in the project area. Theseincluded walking along pre-established transects (These included
walking along pre-established transects (Pollard transect method commonly used in ecological
surveys) with binoculars and GPS, taking photos of encountered animals, and recording any animal
signs. In addition, time-constrained searches were also conducted. Using this method, an observer
spends afixed amount of time and effort sampling a habitat. It includes not only recording animals
seen on a path or moving in front of an observer but also those detected under cover such aslogs,
barks and rocks (Leon et al., 2002). Species were also opportunistically recorded. Animals were
identified using standard field guides. Animals were not sampled by the trapping regime due to
the restrictions of time and logistics, athough, given the nature of the project area (open, small,
species-poor), the methods used in the study were enough to provide information on the fauna
present.
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Plate 4-2: Some features of the project site. A: Project site where mineral demonstration plant will be installed. B:
Hill adjacent to the site. C: Fauna researcher near one of the few shrubs/patchesin the project site. D: A mine
processing site next to the site

4.12.1.1 Fauna basdlineinformation

The project inventory baseline study recorded wildlife species, including mammals, birds and
insects within the project area (Table 1). Animal signs such as spotted hyenas (Crocuta Crocuta)
dungs and dung pellets of dik-dik (Madogua sp) were also noted. Droppings of castles and goats
were aso seen in the proposed project, signalling the areds use by the named domesticated
animals. The spotted hyenas, silver-backed jackals (Canis mesomelas), vervet monkeys
(Chlorocebus pygerythrus) and black mamba (Dendroaspis polylepis) were reported to be
occasionally seen on the site by local people. Other spotted animals include some insects and birds
(Figure 4-2). None of these species are endemic to the arealregion. Endemic animal species are
animals which are native and confined to a particular region and not native to other areas.

Table 4-1: List of Species recorded within the project area and their conservation status (IUCN red list and current
population trend).

Species common | Scientific name IUCN status Current

name population trend
Slender mongoose Herpestes sanguinea Least concern Stable
Fork-tailed drongo Dicrurus adsimilis Least concern Stable

Grassland pipit Anthus cinnamomeus | Least concern Stable

Bushveld puppletip Colotisione Least concern Unkown

Fisher's sparrow lark Eremopterix Least concern Unkown

leucopareia
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Y ellow-winged bat Lavia frons L east concern Stable
Grasshopper Caelifera sp. Least concern Stable

* JUCN (the International Union for Conservation of Nature)
* A least-concern species is a species that has been categorized by the International Union for
(Source: UDSM, 2023)

Conservation of Nature (IUCN) as evaluated as not being afocus of species conservation because
the specific speciesis till plentiful inthewild. They do not qualify as threatened, near threatened,
or conservation dependent.

No species of conservation concern was recorded either by visual confirmation or indirectly
(animal signs and records from villagers)

Figure 4-1: Some photos of animals and animals' signs taken in the field

(Source: UDSM, 2023)

A: Hyenadung, asign of the site being used by this species probably for trace passing from
adjacent forest hill, B: Dik-dik faecal pellets, C: Bird (Fisher's sparrow lark), D: Cow dung, E:
Grasshopper (Cadlifera sp.), F: Butterfly (Colotisione)
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Figure 4-2: Percentage of various taxa recorded in the field
(Source: UDSM, 2023)

4.12.1.2 The animal habitats

At the time of the baseline study in July 2023, habitats included patchy small grassland and afew
scattered shrubs/bushes on the rock. There were no mature trees on the site. However, adjacent to
the project site, thereis a hill with woodland habitat that may be utilized by both domesticated and
wildlife. Hence, the nearby area’s habitat could provide refuge to animals. The area surrounding
the site has no sensitive areas such as critical natural habitats. The area is neither a protected area
nor awildlife corridor/buffer zone/dispersal area. No marine and aguatic habitats at the area.

4.12.1.3 Unique and endangered species

The study has managed to determine that the area has no unique or particularly national-listed
threatened or endangered animal species present within or near the project area. All species
recorded are widely distributed in many parts of Tanzania.

4.12.2 Flora

The Msalala project site falls under grassland and fallowland dominated by Stoloniferous sward-
forming Cynodon dactylon and dense mat-forming Desmodium triflorum. Broadly, the
surrounding land is characteristically regenerating bushed miombo wooded grassland which has
been highly disturbed. The remnant of regenerating bushed miombo wooded grassland is more
on the South while the rest has been largely disturbed by agricultural activities as evidenced by
presence of sunflower, maize, cassava, sorghum, sugarcane and bananas croplands with relics of
scattered pockets of indigenous bushes and regenerating miombo species. Within the project
footprint, the dominant species in the herbaceous layer was Microchloa kunthii while in the
woody layer Brachystegia spiciformis dominated. The subdominant species were Chloris
pycnothrix and Sporobolus stapfianus. The mean canopy cover of shrubs was about 5% as most
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were patchy in distribution. The mean height of woody species was about 2.5 meters with large
part dominated by shrubs and tree species at shrubby level. The predominance of grasses and
shrubby species could be due to the rocky nature of the environment dominated by young/shallow
soils but also aresult of anthropogenic pressure. Considering the size of the proposed project area
which was small and generally homogenous, one plot was established to characterize and quantify
the plant species therein. The location of the plot and the physiognomic and floristic vegetation
types are summarized in Plate 4-3 and Figure 4-4.

the immediate project surroundings.
(Source: UDSM, 2023)

4.12.2.1 Floristic composition and diversity

Species Richness and diversity

The actual plant species richness quantified for the species enumerated in the established plot
across vegetation layers in the proposed site was 2 species in shrub layer and 6 in the herbaceous
layer. There was no species recorded on site in the tree layer as the site was void of tree species.
The low number of plant species recorded on the project footprint can be attributed to biophysical
environment and previous anthropogenic disturbances. The latter was evidenced by signs of
livestock overgrazing, cultivations/fallow land and cut pole. The predominance by grasslayer was
due to shallow soilswherein large part of the soil cover the rock outcrop was evident.

The observed number of speciesin the two layerstranslates to the Shannon-Wiener diversity index
of 0.45 in the shrub layer and 1.3 in the herbaceous layer which was comparatively high.
Theoretically, the Shannon-Weiner index ranges from 0 - 4.6 where by avalue near 0 indicate that
every species in the sampleis the same and a value near 4.6 indicates that the diversity of species
is higher and individuals are evenly distributed between the plots. Furthermore, the Shannon and
Wiener diversity indices mostly reported in the tropics range between 1.5 and 3.5 (Kent & Coker,
1992). Thus, the species diversity index of 0.45 and 1.30 recorded for herbs and shrubs in the
project area are both regarded to be significantly low species diversity index.
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Stocking density of shrub species and herbaceous species cover

The herbaceous species cover within the project area was 87% which indicate that the project site
was largely covered by grasses, sedges and phorbs. The total, density for the shrub species was 6
stems equivalent to a density of 150 shrubs ha. Such density for the shrub species was quite low
and expected given the existing anthropogenic pressure and biophysical environment. The tree
species on the project foot print were wanting but recorded in the immediate surrounding
vegetation in which they were mostly at shrubby layer.

Despite the observed low species density in the shrub layer, the species which contributed more to
the observed density was Brachystegia spiciformis which isacommon miombo woodland species.
Asfor the herbaceous layer, the cover was dominated by Microchloa kunthii (48%) and Eragrostis
patens (23%) while Oldenlandia corymbosa presented the least species cover asit its frequency
was low (Figure 4-2).

Oldenlandia corymbosa ' 1.7

Chloris pycnothrix . 33

Setaria velutina . 33

Sporobolus sp -6.7
eragrosispacs [ >
vicrocica i [ :

0.0 10.0 20.0 30.0 40.0 50.0

Species Name

Cover Abundance (%)

Figure 4-3: Abundance cover for the herbaceous species identified within the project area
(Source: UDSM, 2023)

Figure 4-3 summarizes the results on the overal species richness which encompassed species
guantified on the project site and opportunistic sampling in and around the project site. The
findings showed that the overall richness was 86 plant species partitioned to 43 shrubs (50%), 19
trees (22%), 12 phorbs (14%) and 10 grasses (12%).

School of Mines and Geosciences (SOMG) 80



ESIA Scoping Report The Proposed Establishment of Mercury-Free Processing Demonstration
Centre for Small Scale Miners at Bumva Village, Segese Ward, Msalala
District Council, Shinyanga Region.

Liana, 2, 2%

Figure 4-4. Digtribution of species by habit
(Source: UDSM, 2023)

The overall number of plant species recorded belongs to a total of 30 families (Figure 4-4). The
family which presented the largest number of plant specieswas Poaceage, the grassfamily in which
10 species were recorded. This was followed by families Euphorbiaceae which represented 9
species, Rubiaceae and Papilionaceae which presented 8 species each. The remaining plant
families were represented by 4 species (4 families), 3 species (3 families), 2 species (8 families)
while 12 families were under represented having 1 species each. This further indicate that the
vegetation around the project site was diverse. The distribution of the recorded families per habit
revealed the largest number of families in the shrub layer followed by trees in which 13 families
were recorded. In the herbaceous layer, which was further partitioned to phorbs, climbers and
grasses, atotal of 8, 2 and 1 families were recorded respectively. Asobserved in the overall results,
families which presented the largest number of species indicated in brackets were Poaceae (10),
Papilionaceae (5), Euphorbiaceae (5) and Rubiaceae (5). The other familiesin all layers showed
between 3 and 1 species with mgjority of families being on the lower arm.
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Figure 4-5: The plant families recorded within and around the project site and their corresponding number of
species

(Source: UDSM, 2023)

4.12.3 Water Supply and Treatment services

Water supply service at the District is mainly provided by RUWASA. The District is getting
water from a number of sources as outlined below;

=  Borehole
= Shallow wdll
= Springs

= Charcoal dams
= Pipeline from Lake Victoria

The main water sources used in the project site located at the Bumva Village, Segese Ward in
Msalala District council are the shallow wells and springs. The Figure 4-6 shows shallow well in
the proximity of the project site.

Figure 4-6: Example of the shallow well proximity to the Project site at Bumva village, Segese ward
(Source: UDSM, 2023)

Shallow wellswater sources are characterized of high turbidity because they are not well protected
from runoff and aso other pollution from the human operations. Drilling of boreholes and
Rainwater harvesting alternatives are the possible and feasible intervention to be part and parcel
of this proposed project in Biatika village (project site). Water samples were taken at the
community water taps at Segese village and the results as shown in Table 4-2 below.

Table 4-2: Water Quality status at the community shallow well
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Parameter Sampling Points/L ocations Standard Method
Sample Segese Sample | TZS 860:2019
Community 1 Community 2
Mercury (mg/l) | <0.0010 <0.0010 0.001 Metalyser HM 3000
Arsenic (mg/l) | <0.0010 0.0010 0.01 (Stripping
Copper (mg/l) [ <0.01296 <0.0010 0.5 Voltammetry
technique)
KEY
I Pass

(Source: UDSM, 2023)

Thereis alot of small mining operations in proximity to the project site and the ward in general.
Nature of operation of the small miners in not safe for the environment and therefore relying on
the water from shallow wells poses high health risks and safety to the consumers. The Gold
processing activities also need water with good quality (drinkable water) during gold processing
and therefore the issue of having reliable and safe water is of paramount important.

Water supplied at the council covers only 46% of the District council population. RUWASA face
anumber of challenges to reach the intended water supply demand as outlines below;
= Limitation of Budget to construct water supply infrastructure

= Dry out to some water sources during the dry season especially shallow wells
= Some areas with aquifers of low water discharge

The proposed project should consider design of an aternative water supply sources for its
sustainable operations. Water quality issues is aso of great concern, there is no complete water
treatment systems on the water supply schemes at the area. Shallow wells are characterized by
high turbidity because they are not well protected from runoff and also other pollution from human
operations. Drilling of boreholes and Rainwater harvesting aternatives are the possible and
feasible intervention to be part and parcel of this proposed project in Bumvavillage, Segese Ward.

4.12.4 Stormwater M anagement

The project site does not have a storm-water management facility. The possibility of storm-water
generation is high and therefore the management aspect for storm-water should be considered. The
constructions of the storm-water drainage channels and storm-water management ponds/ rainwater
harvesting ponds are examples of storm-water management interventions. Table 4-3 below shows
the estimates of the quantity of the storm-water generation per year at the proposed project site.

Table 4-3: Types, amounts and management of storm water during the operation phase

Waste Types Amount Treatment/ Disposal

Storm water | Runoff Based on an average of 20% paved project | To be directed to storm-
area and 80% unpaved project area; the | water drainage system
estimated runoff (m3/year )= KxIxA present to be constructed
Where by
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K = Runoff coefficient (0.85 for Rainwater harvesting
paved surface and 0.7 for Pond/Dam
unpaved surface)
| = Rainfal Intensity (1100mm)
A = Area of the catchment (m?)

(0.85*0.2* 1.1+ 32,375)+(0.7+ 0.8 1.1* 32,375)

Strom-water generation per year for 8acres of
the project site =26,000m3/year

(Source: UDSM, 2023)

4125 Basdline Noise Levels

The noted sources of noise at the site during measurement were considered to include wind, birds
and insects. As shown in Table 4.4, the hourly equivalent sound level recorded at all assessed
locations were within local standard (i.e. (TBS, 2001): EMDC 6(1733), Limits for Environmental
Noise). Noise level wasin the ranged from 38 to 60 dB (A).

Table 4-4: Measured baseline noise level at the proposed site

Session
. : Daytime Sour ce of
Cat M L ocat . .
ategory easuring L ocation Min. Tre, || es Noise
dB(A) (2h) dB(A)
. A point within the proposed site 38 40 60 Wind, birds
Site .
and insects
Noise (TBS, 2901): EMDC §(1733), Limits DAY = 60
Limits for Environmental Noise. NIGHT = 50
Residential and Industry/small scale -
production and commerce

Source: (NEMC lab result report, 2023)

4.12.6 Existing futureson the proposed site

Currently thereis no any infrastructure that has been developed within the site thus, the whole site
areais covered by shrubs and few trees

4.12.7 Utility and services

Thereare no major utility servicestoo or close to the proposed project site. Thisis mainly because
the siteislocated a bit far from residential aress.
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4.12.8 Distancetotheresidential houses

The distance from the project areato the residential housesis approximately 3 -4 kilometers.
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CHAPTER FIVE

5 STAKEHOLDER CONSULTATIONSAND PUBLIC INVOLVEMENT
Section 89 of the Environmental Management Act (EMA, 2004) provides directives on public

participation in the EIA. Regulation 17 of the EIA Regulations (URT, 2005) provides further
details and procedures for public participation in the EIA process. For this project, stakeholder’s
involvement is considered very crucial, and isgiven specia attention. It is a so understood that the
project could be seeking financial support from international lending institutions and therefore be
subject to international requirements. International Finance Corporation (1FC) policies, standards
and guidelines are generally considered to represent international best practice in this arena,
including those on project consultation and disclosure. The IFC ‘Good Practice Handbook’ on
Stakeholder Engagement? is the most commonly used reference point for best practice.

Recent reviews of engagement and consultation, not only in the mining industry and land rights,
have resulted in the increased recognition of the importance of Free Prior and Informed Consent
(FPIC) (see Box 1 below).

Box 1: Free, Prior and Informed Consent

For projects with significant potential adverse impacts to the affected communities, the client’s
consultation process will include their free, prior and informed consultation and informed
participation. Such consultation should be “free” (free of intimidation or coercion), “prior” (timely
disclosure of information) and “informed” (relevant, understandable and accessible information),
and should continue through the entire life of the project and not only during the early stages of
the project.

|FC Performance Standard 1, Guidance Notes

5.1 METHODOLOGY AND DATA COLLECTION

5.1.1. Stakeholder Engagement Plan

The team identified the main stakeholders, and prepared a plan for Consultations as presented in
Table 8-1. The Consultation Plan mapped out the stakeholder engagement process in each phase
of the ESIA study. The Plan is adaptive and subject to change based on stakeholder
responses/requirements. The overall consultation process has been designed to comply with the
requirements for public consultation as prescribed in Tanzania’s EIA and Audit Procedures for
stakeholder engagement as well as the IFC ‘Good Practice Handbook’ on Stakeholder

3 ‘Stakeholder Engagement: A Good Practice Handbook for Companies doing Business in Emerging Markets’, IFC,
2007;

http://www.ifc.org/ifcext/sustainability.nsf/AttachmentsByTitle/p StakeholderEngagement Full/SFILE/IFC Stakeh
olderEngagement.pdf
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Engagement. Stakeholder engagement activities were carried out from 24" to 27" July, 2023. This
was based on a Stakeholders Engagement Plan (SEP) developed for the ESIA process. The
engagement ensured that all stakeholders were given an opportunity to participate in the scoping
exercise.

School of Mines and Geosciences (SOMG) 87



ESIA Scoping Report

The Proposed Establishment of Mercury-Free Processing Demonstration
Centre for Small Scale Miners at Bumva Village, Segese Ward, Msalala
District Council, Shinyanga Region.

Table 5-1: Stakeholders consulted during the Scoping Exercise

SIN | Stakeholder Position(s) I nter est/influence Mode of | Venue
engagement
1 District -District Commissioner In charge of peace and security for mining activities | Key Informant DC’s  Office-
Commissioner’s | -District Administrative | in Kahama District Interview (KII) Kahama
Office Secretary -Chairs district peace and security committee
2. Regiona Mines | -Ag. RMO Regulates mining activities in Shinyanga Region, | Kll RMO’s Office-
Office (RMO) -Principal Mines Technician | i.e. Kahama
- issuance of mining permits
-news or terminates miners’ permits
3. Lake -Head of Office -Ensures quality and integrity of streamg/rivers | Kl LTBWB-
Tanganyika -Water Resources Engineer | draining to Lake Tanganyika Kahama
Basin Water -Issues water use permits and oversees observance
Board of water use regulations
4. Msalda District | -Ag.  District  Executive | -Manages the Msaladla district socioeconomic | Kll DED’s Office-
Council Director (DED) development including gold extraction, processing Msalaa
-Community Officer and marketing.
-District Environmental | -Collects development levies from minera
Management Officer | processors.
(DEMO) -Oversees environmental integrity, economic
-Forest Officer activities, agricultural production, trading activities,
etc.
5. RUWASA- -Ag. District Manager -Incharge of water supply in the project area Kll RUWASA-
Kahama District -Collects water user charges Office-Kahama
6. OSHA - Lake | -Inspector -Monitor OSHA requirements Compliance Kll OSHA Lake
Zone -Issues of compliance certificates Zone Offices
7. Government -Inspectors -Provision of Labaoratory analysis of chemicals Kll GCLA Office -
Chemist -Chemist Mwanza
Laboratory
Authority
(GCLA)
8. Fire & Recsue | -CPL. (Inspector) -Issues fire safety training Kll Fire & Rescue
Force - Kahama -Issues fire safety compliance certificate. Force Offices -
Kahama
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to the project.
-Traverse in proximity to the project area to the
neighbouring villages

SIN | Stakeholder Position(s) I nter est/influence Mode of | Venue
engagement

9. Segese Ward | -Ward Executive Officer -Coordinates socioeconomic development efforts, | Consultative CCM Premises-
Development -members of WDC including mineral processing and environmental | workshop Segese
Council (WDCQC) protection.

10. | Bumva Village | -Ward Councilor -Host the project Village Bumva Primary
Community -Village Chairperson -Positive and negative impacts of the project will be | Assembly School Grounds
Assembly -community members first felt by Bumva villagers who live in proximity
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5.1.2 Stakeholdersldentification and Consultations

Stakeholdersrefer to people, groups, or institutionswhich arelikely to be affected either negatively
or positively by a proposed intervention. Stakeholders also includes those who can affect the
outcome of the intervention as well as those who may have interest in a project, i.e. those who
have the ability to influence the project outcome either positively or negatively. They range from
international, to national, local government authorities, to local affected communities or
individuals, and groups with special interestsin the project. The identification of stakeholderswas
based on the following criteria;

0 Level of impact the project has on stakeholders

0 Stakeholders roles’ and responsibilities

0 Stakeholders’ interest and Influence on the project implementation

On the basis of the above criteria, the following groups of stakeholders were identified:

a) Stakeholderswho will be directly and positively or negatively affected;
Stakeholder groups who are considered to be directly affected by the project (project-affected
groups), i.e. Bumva village community in Segese ward.

b) Stakeholders whose cooperation, expertise, or influence would be helpful to the
success of the project

These are government officials including agencies, local government authorities (Regional and
District) up to the lower level (ward and village) and private companies that are likely to be
involved in implementation or regulation concerns by the project because of their knowledge and
experience they provide valuable inputs to the proposed project. These include different expertise
in charge of environment, agriculture and livestock keeping. The local government authorities (i.e.
district government), ward leaders through WDC, village government and community were
consulted during the scoping phase through District management team were conducted.

Ultimately, 7 groups of stakeholders (asin the table above) of which atotal of 129 individual
stakeholders were covered.
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5.2. STAKEHOLDER INVOLVEMENT

The team consulted various stakeholders/bodies within the project area (Table 8-1), including
District Commissioner’s Office Kahama District, Experts at Msalala District Executive Director’s
office, Segese Ward Development Council, and Bumva Village Community Assembly. Other
stakeholders included Regiona Mines Office (RMO), RUWASA Kahama DC, and Lake
Tanganyika Basin Authority at Kahama. It is expected that the leaders will disseminate the project
information to the community through their regular meetings.

Table 5-2; Stakeholders consulted during the Scoping Exercise

SIN | Stakeholder Position(s) No. of participants
1 District Commissioner’s | -District Commissioner 2
Office -Digtrict Administrative Secretary
2. Regional Mines Office | -Ag. RMO 2
(RMO) -Principal Mines Technician
3. Lake Tanganyika Basin | -Head of Office 2
Water Board -Water Resources Engineer
4, Msalala District Council | -Ag. District Executive Director 4

-Community Officer
-Digtrict Environmental Management
Officer (DEMO)

-Forest Officer

5. OSHA — Lake Zone -Inspector 2

6. Government Chemist | -Inspectors 3
Laboratory Authority | -Chemists
(GCLA)

7. Fire & Recsue Force - | -CPL. (Inspector) 4
Kahama

8. RUWA SA-Kahama -Ag. District Manager 1
District

9. Segese Ward | -Ward Executive Officer 37
Development  Council | -members of WDC
(WDCQC)

10. | Bumva Village | -Ward Councilor 81

Community Assembly -Village Chairperson
-community members
Tota 138

5.21SSUESRAISED
The main concerns, expectations and issues raised during various meetings and discussions with
individuals and groups of stakeholders are summarized below and detailed meetings notes are
found in Appendix | whereas particulars and signatures of consulted stakeholders is provided in
Appendix Il Stakeholders’ expectation is that the developer will take their views into consideration
in the planning and implementation of the project. At the time of this stakeholder engagement
exercise, the project area was aready identified and the process of transfer to right of occupancy
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to the project developer was ongoing. The area used to be village land and upon request village
leaders and community members cordially consented to provide the land for the project and signed
minutes and attendance forms attached and shared with DED’s office and the developer, the
University of Dar es Salaam.

5.3KEY CONCERNS, EXPECTATIONS AND ISSUES RAISED BY
STAKEHOLDERS

i Excitement about commencement of the project
Stakeholders at al levels were eagerly waiting for the project to take-off because they think the
project would make significant contribution to the development of District. Stakeholders exposed
very welcome remarks because land acquisition issue is ongoing smoothly and stakeholders from
district to community level haveinterest in the project especially because it will raise incomes and
government levies.

ii. Control of contamination resulting from use of mercury
Stakeholders at both district and community level pointed out that the district’s land office was
surveying land which adjacent to the project area in order to ensure parallel development of the
centre and that of areas around it.

iii. Health risks
Concerns were raised about commercial sex at mining areas which has resulted in relatively high
prevalence of HIV/AIDS in the area. Drawing from practices around the existing mining sites,
some people were said to hide their status and engage in unsafe sex with people whose health
statusis also unknown. On the other hand, it also noted that the project will improve human health
in the project area and beyond because of reduced use of mercury in gold processing often without
any protective gears.

iv. Developer’s contribution the community’s development efforts
There was concern at both district and community level about whether the developer would
contribute to new or ongoing development projects like water supply, electricity, heath facility
construction, road paving etc. at Bumva Village and Segese Ward.

V. I ncrease of peoplein and around the project area upon the opening of the centre.
A comment was raised by stakeholders that the centre would attract young people from various
areas with different socio-cultural backgrounds, which would in turn introduce new patterns of
behavior in the area, some of which may not be acceptable.

Vi. Expected benefits to the local community-employment opportunity, increased
gold processing efficiency
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Stakeholders appreciate the project intention to set-up the centre at as it would increase
productivity in gold processing and therefore people’s income, improve people’s and
environmental health. Improvement of human and environmental health will be because of reduced
use of mercury in gold processing.

5.4 ADDRESSING STAKEHOLDER’S ISSUES AND CONCERNS
Issues which were raised, some were addressed by the ESIA team while others were noted to be
clarified by the devel oper, and some others were not. Appendix | presents a matrix summarises all
the issues raised by stakeholders and responses given by ESIA team.

5.5 ACCEPTANCE OF PROPOSED PROJECT

Stakeholders were involved and participated in the ESIA process through key informant
interviews, discussions and community engagement meetings. Through these mechanisms,
stakeholders were given opportunity to point out issues, concerns and views on the project and
their acceptance of the project. An issue raised by one individual or a group of people was cross-
checked by discussing it over with other groups. Generally, and as appendix | & Il illustrates, there
was a clear consensus among various stakeholders on their high acceptance of the project. Table
5-3 below isillustrative of this.
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Table 5-3: Level of stakeholders’ acceptance of the project

Q
Z

Stakeholder Influence I nterest L evel of Acceptance

H |[M |L H M | L H M L

Lo

National Environmental Management Council (NEMC)/
University of Dar es Sdaam-Devel oper

Kahama District Commissioner’s Office

District Management Committee

Regional Mines Office (RMO)

Occupational Safety and Health Authority (OSHA) — Lake Zone

Government Chemist Laboratory Authority (GCLA)

Fire & Recsue Force - Kahama

Lake Tanganyika Basin Water Board (LTBWB)

RUWASA- KahamaDC

R|© 0N 01~ IWIN

o

Segese Ward Development Council

[EEN
=

Bumva Village Assembly

Key: Levels
H= High
M= Medium
L= Low
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Meeting at Regional Mines Office,&hama

Meeting with Head of Office, Lake TanganyikaBasin ~ Meeting with WEO, Segese Ward
Water Board, Kahama

r—— —~

4 o

Meeting with ward leaders at Segese. M eeting with women at Bumva
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Village Meeting at Bumva Secondary School Village Meeting at Bumva Secondary
School

Source of water: Shallow bore hole at Bumva

Plate 5-1: Images of stakeholder engagemenet activities

5.6 SUMMARY OF THE SYNTHESIS

Following stakeholders consultation and site visits a synthesis was done, and the following issues
were identified:
I.  The proposed site is rightfully owned
ii.  Thereisashalow well in the proximity of the site.

iii.  Theproject siteis also not in close proximitiy to any major river, lake or dam.

iv.  Thesiteisnot connected to services such eectricity. However, these are available about 1
km from the site.

v. There are no endemic speciesin the arealregion.

vi. The Loca Government at Bumva village, Segese ward, Msalala District, Shinyanga are
optimistic that the project will bring out social economic benefits to community and the
country in general.

vii.  The scoping exercise was able to identify suitable sampling locations for social and
environmental samples.
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CHAPTER SIX
6 ENVIRONMENTAL AND SOCIAL IMPACTS OF THE PROPOSED PROJECT

6.2 INTRODUCTION
The purpose of this section isto identify and, where appropriate, quantify the primary biophysica
and socio-economic effects expected to result from construction operation of the proposed
demonstration centre. The Study areaimpacts were assessed in two impact zones;
1) The direct impact zone, the area that is comprised of the area immediately bordering the
project area, outside the proposed project areai.e. Bumva area.
2) Thezone of influence, whichincludesthe wider geographical areaswithin proposed project
(i.e. Segese Ward, Msalala District, Shinyanga Region and Country level).

The development of proposed project might lead to some environmental and social impacts on a
number of receptors. The impacts are often spread over the entire project area. The impacts may
be direct or indirect, positive or negative, short-term or long-term and irreversible. The described
impacts are associated with the implementation of severa project components in particular
environmental settings. In assessing identified potential Project’ impacts, consideration and
attention will be paid in the establishing the cumulative nature of each impact. The identified key
components will be employed by undertaking a number of activities. Execution of these activities
at a particular location where a specific component or its sub-components are implemented will
result to positive or negative impacts on the environment. Hence, the identified potential impacts
of the implementation of the proposed project considered these activities on the described
environment.

6.3METHODOLOGY FOR IMPACT IDENTIFICATION

The environmental and social impact assessment was carried out at different levels to reach
accurate results about the project impacts and the suitable mitigation measures to minimize
negative impacts and maximize positive impacts resulting from the Gold processing centre.
Cumulative effects were also addressed taking into account other projects or actions planned in
the study area. Each potential positive and negative impact resulting directly or indirectly from the
project was categorized based on Magnitude and Sensitivity of the receptor.

Magnitude of Impact: The impact resulting from the project was categorized as a positive or
negative impact; the latter was further analyzed and its magnitude assessed as: Low, Moderate,
Substantial or High. Various considerations come into play as the consultant and experts assessed
the impacts, the main parameters are:

o Duration - Asthetimeduration of theimpact increases, it isweighed more heavily. Special
consideration is given to impacts that go beyond the project’s anticipated life-expectancy.

o Time - The time of which an impact commences or occurs can be vital to construction
and maintenance operations.

0 Spatial — The areaimpacted is to be considered, as some impacts may extend beyond the
project’s boundaries or interfere with land regulations, etc.

o Probability — The chance of an impact occurring and its frequency is to be assessed
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0 Reverghbility - The possibility and extent to which an impact can be intervened or
mitigated for afactor to return to the Baseline environment

o Compliance — National and international standards and regulations may dictate an
impact’s maximum allowable consequence.

The analysis and assessment of the identified impacts utilized the baseline information and
collected data so as to establish significance of each impact.

The approach to impact prediction is to give ratings (quantification) for each identified potential
impact and produce a matrix of impacts against Project activities that will be undertaken during
construction, operation and decommissioning phases of the Project. Determination of the
“significance” of a particular impact is a key aspect in the analysis and classification of these
impacts. In order to determine the significance of an impact, various approaches including
professional judgment, quantitative mathematical models, experiments and physical models and
case studies may be used.

Since the proposed site of the demonstration plant is located in an area which has other activities,
it islikely that some of the potential impacts of the development will have cumulative effects. A
number of criteria in combination were considered in assessing the impact’s significance. The
chosen criteria include the impact’s magnitude, scale, duration, exposure and probability of
occurrence of that impact. These criteria were assigned scores, which will then be combined in
order to determine the impact’s “consequence and likelihood™.

The impact score magnitude is determined as “high”, “substantial”, “moderate”, or “low”, (Table
6-1). Whereas the score alocates from 4 for “high” to 1 for “low”. The unknown category score
isassigned 4 asit contains the risk factor of having a highly significant impact but with no data or
information to ascertain its significance.

The scoring for the scale of the impact intends to establish the indication of the geographical extent
of the impact. As such, the scoring is determined on whether the scale is “national”, “regional”,
“district”, “local”, and “site specific or unknown’’. The scoring is again assigned 5 to 1
respectively and 5 if “unknown”. On the other hand, the scoring for the impact duration seeks to
establish an indication of the duration or time over which the impact will be experienced. it is
scored on a scale of 5 to 1, whether the duration is “permanent”, long-term”, “medium-term”,
short-term” or “transient (very short duration)”. If the duration is “unknown” it is scored 5. The
exposure of the impact seeks to establish an indication of the frequency of the activity that may
cause the impact, or the continuity of the exposure. It is also scored 4 to 1 if it is “ high”,
“substantial”, “moderate”, or “low”. If it is “unknown”, the score is allocated to 4. It should be
noted that in assessing the exposure the impact is also assessed on whether it is adiscrete event or
aprolonged exposure from asingle activity or event.

The probability of the occurrence of the impact seeks to assess the degree of certainty associated
with a potential impact. The assessment was carried out by establishing whether the occurrence of
the impact is “highly likely”, “likely”, “possible”, or “unlikely”. The scoring was based on a scale
of 4 to 1 respectively with the “unknown” category also scored 4.
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In carrying out these assessments, data and various information was used to establish a level of
public concern and own expert judgment. The significance of each impact was assessed through a
scoring system that looks at the impact’s “magnitude”, “scale” and “duration”. Also, the
assessment of the significance of the impact in terms of “exposure” and “probability” of occurrence
is carried out through a scoring system as outlined in the following table:

Table 6-1: Sgnificance of Impact Assessment

Criteria Description Possible Results
Term ' Description ' Score
I mpact An indication Where natural, cultural or socia functions or
Magnitude | of the severity processes permanently
of the impact, Natural, Cultural or Social functions are altered
either positive to the extent that they temporarily cease
or negative Moderate  The affected environment is atered but natural,
cultural or socia functions continue, albeit in a
modified way
L ow The environmental is impacted in away where | 1
the natural, cultural and social functions and
processes are not affected
"Unknown = Magnitude of impact is Unknown 4
Scale of the | An indication [INEHONGIE Affects the resources of the country 5
| mpact of "Regional  Affectsthe resources of the region 4
geographical | District  Affectsthe resources of the district | 3 |
extent of the floeal Affectstheproject areaand surroundingvillages |2
impact - Localized, confined within the liscence/ project -
Unknown The Extent of the impact is unknown 5
Duration of | An indication [PCHMEGHNENE The Impact will remain permanently 5
thelmpact | of the duration The impact will extend into post closure face -
or time over - but not permanently
which the  Medium Dur| ng the operational life of the Project ‘ 3
impact will be | term
experienced - Shorter than the operational life of the project | 2
Transient  Very Short Duration 1
'Unknown  Duration of the Impact is Unknown 5
Exposure Indication of Term Discrete Events Prolonged Exposure | Score
to Impact frequency of from single activity
the activity Daily or Continuous Exposure in perpetuity
that may cause Weekly/once per Continuous exposure
the impact, or week into closure or post
the continuity closure
of exposure
Moderate Monthly/once per Continuous exposure | 2
month during construction
and operations Phases
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Low Bi-annually/ Anually | Continuous exposure | 1
throughout one phase
or Prolonged exposure
yet finished beforeend

of aphase
' Unknown  Frequency not known | Continuity not known |4

Probability | Assessment of Very likely or certain to occur
of the | the degree of
occurence | certainty Likely to occur

associ ated Possible May possibly occur 2

witha ' Unlikely  Unlikely to occur 1 |

potential Probability of the occurrence unknown

Impact

Table 6-2: Sgnificance of Impact Assessment

1-4 5-7 8-11 12-14
Low Moderate = Substantial ' High
1-2 3-4 5-6 7-8

Low Moderate = Substantial | High

99 ¢¢

The consequence of the impact was determined by adding the scores for “magnitude”, “scale” and
“duration” of a particular impact (Table 6-2). The addition of the scores for “exposure” and
“probability” of occurrence of an impact will be used to determine the impact’s likelihood of
occurrence. The description for the “Consequence” and “Likelihood” of the impact are then
expressed, based on the obtained score, as either “low”, “moderate”, “substantial”, “high”. In order
to determine the overall significance of the impacts, a matrix of the scores of the “Consequence”
and “Likelihood” is then used as shown in Table 6-3 using the color codes.

Table 6-3: Sgnificance of Impact Matrix

Impact Significance

Moderate | Substantia | High
M

Likelihood | Low

of the M oder ate
impact Substantial | M
(Exposure | High M
X

Probability
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Table 6-4: Environmental Screening Matrix

Physical and Water Resour ces Soil  Ecology Socioeconomic
c y—
2 <)
Phase and Activities ?n = E @
= D 5 % 2 c T = 8 > o
= g O © s EpC EE S s T
= — o @ = = 1% s = O 5 &
o 8 £ £ =z 9 8w 5385 & £
= s ®8 © = 7 §P £8 & 5
< zZ £ a & &8 £> i) = L &
Pre-Construction Phase
Survey activities - - - - - - v - -
Land acquisition and requisition - - - - - - - v - -
Design - - - - - - - v - -
M obilization Phase
Transportation of construction equipment 4 v v - - - v - -
Campsite preparation v v - v v v v - -
Construction phase
Movement of vehicles and equipment v v voo- - - 4 4 v v
V egetation clearance - - - - - - v v - -
Operation phase
Regulating and Metering Station operation v v - - - - - - -

business
Accident risks
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These are presented in the following subsections.

6.4 THE PRE-CONSTRUCTION PHASE
Positive | mpacts

6.4.1 Employment opportunity

The planning of the project implementation will involve people of different expertise, including
architects, engineers, environmental experts, procurement experts and so forth. The experts will
gain economic benefits as they implement various tasks for the project.

| Consequence | Positive & short term |

6.4.2 Economic gainsto local community

Feasibility and design teams are likely to contribute to economic gainsin communities around the
project area through local content procurement of foods and drinks, accommodation services and
casual labourersfor tasks such as excavation, drilling, accommodation and recreation services, etc.
by project staff.

Negative | mpacts

6.4.3 Lossof villageland which isacquired for gold processing project.

Land will be required for installation of the processing plant for both gold processing and
demonstration, dispensary and other facilities. Acquisition of this land for the project will cause
loss of village land which could be used for other activities.

VEC | Community Health and Safety
Consequence (¢) Likeihood (L) Impact
significance
Magnitude | Scale Duration | Exposure | Probability | Cx L
High Local Longterm | High Possble IR

6.4.4 Community safety and cultural integrity

Gold processing plant will attract many people from different places who will interact with local
people in the project area. Concerns are about the possibility of newcomers disrupting locally
valued cultural practices, spread of communicable diseases and unplanned practices.

VEC | Community Health and Safety
Consequence (¢) Likeihood (L) Impact
significance

School of Mines and Geosciences (SOMG) 102



ESIA Scoping Report The Proposed Establishment of Mercury-Free Gold Processing
Demonstration Centre for Small Scale Miners at Bumva Village, Segese
Ward, Msalala District Council, Shinyanga Region.

Magnitude | Scale Duration | Exposure | Probability | Cx L
Moderate | Loca Shortterm | Moderate | Possible Low

6.5MOBILIZATION PHASE

As described in Chapter 2, this phase will be initiated immediately subsequent obtaining an EIA
certificate and procurement of contractor(s). In line with the mobilization activities, the following
impacts are predicted for this phase.

Positive | mpacts

6.5.1 Employment opportunities

The mobilization phase is aso expected to bring employment opportunities to local vendors of
construction material, transported and day workers. However, such benefits are temporary, just
during the mobilization phase.

| Consequence | Positive & short term |

Negative | mpacts

6.5.2 Increase Traffic Load

Mobilization and transportation of construction materials and equipment will increase traffic along
the Kahama-Geita roads via Msalala. Such increase have potential to cause disturbance to other
road users and increase traffic jams aong the road(s).

VEC | Community Health and Safety
Consequence (¢) Likeihood (L) Impact
significance
Magnitude | Scale Duration | Exposure | Probability | CxL
Moderate | Loca Shortterm | Low Likely Low

6.5.3 Increase dust emission

The approach roads to the site (Bumva Road, connecting Kahama - Geita roads via Msaaa) is
unpaved. The increased traffic movement to and from the site will increase wheel generated dust,
and windblown dust from the unpaved road to the surrounding residences. Further, the movement
of vehicles and construction equipment at the site might result into fugitive emissions of dust,
smoke, exhaust particulates and exhaust gases.

| VEC | Community Health and Safety |
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Consegquence (¢) Likeihood (L) Impact
significance
Magnitude | Scale Duration | Exposure | Probability | C x L
Moderate | Loca Short term | High Possible Moderate

6.6 CONSTRUCTION PHASE

The construction phase will involve civil masonry works. Impacts from such activities although
short, may be significant, and may leave residual impacts on receptors.

Positive | mpacts

6.6.1 Employment opportunities

The construction of the proposed CIP will bring positive impacts to Bumva village and Segese
community in general as well as well as from other places in Msalala and Kahama and the entire
Lake Victoria zone. Direct employment will be in the form of unskilled (excavations,
consignments, cleaning, etc.), semi-skilled (driving, masonry works, equipment and machinery
operations) and skilled (engineers, accountants, administrators, etc.) personnel. Indirect
employment will include business opportunities like food vending, water supply, and fuel to the
Contractor during construction phase. Creation of employment chances will bring both economic
and social benefits.

| Consequence | Positive & short term |

6.6.2 Incometo local suppliersof natural and industrial construction materials and other
suppliesrequired by project

Procurement of local natural and industrial materials and supplies for various project purpose will
increase income of local suppliers and boost local economy. Infrastructure development require
input materials such as sand, stones, gravel and aggregates, cement, wood, metal, chemicals and
equipment for construction purpose; fued, oils and lubricant for operation of construction
machinery and transportation vehicles; and food and domestic consumables, accommodation and
other sources of livelihood for construction crew.

| Consequence | Positive & short term

Negative | mpacts
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6.6.3 Air quality Deterioration

The impact will persist from the mobilization phase. The increased traffic movement to and from
the site will increase wheel generated dust, and windblown dust from the unpaved road to the
surrounding residences. Further, the movement of vehicles and construction equipment at the site
might result into fugitive emissions of dust, smoke, exhaust particulates and exhaust gases.

These emissions will be short term and will probably be significant only at the site and adjacent
sites. It is expected that smoke and exhaust emissions will immediately be dispersed and diluted
in the ambient air.

VEC Community Health and Safety
Consequence (¢) Likeihood (L) Impact
significance
Magnitude | Scale Duration | Exposure | Probability | CxL
Moderate | Loca Short term | High Likely Moderate

6.6.4 Generation of Noiseand Vibration

Again, the movement of vehicles and mechanical construction equipment at the site, offloading of
construction materials, and the general construction activities may elevate noise and vibration
levels at the construction site. The effects of noise and vibration will be local (estimated to reach
a perimeter of <200m), short term and of low significance.

VEC | Community Health and Safety
Consequence (¢) Likeihood (L) Impact
significance
Magnitude | Scale Duration | Exposure | Probability | Cx L
Moderate | Loca Short term | High Likely Low

6.6.5 Increase generation of Solid Waste

Solid wastes will be generated from construction activities such as excavation and drilling. Solid
waste will also be produced from the workers’ camp during this stage. The construction stage is
expected to have the most solid waste production than any other stage. Expected construction
wastes are such as stock piled soils, damaged materials like pipes and fittings; packaging materials
etc. wastes such as food remains, plastic bags and bottles will originate from the workers’ camp.
Significant soil pileswill result from excavation works, and this shall be used to reinstate the site
after construction. Domestic solid waste collection, storage and disposal that will arise should be
in accordance to the provision of the Solid Waste Management Act, 2009 and the IFC
Environmental, Health and Safety Guidelines for Mining of 2007. Excavated soils shall be used
as backfilling material after construction. Unused soils (if any, shall be disposed in areas
recommended by either LGA or the respective municipality. Liquid waste will be treated in onsite
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septic tanks-soak away systems, while domestic solid wastes will be removed from the site by a
subcontractor.

VEC Community Health and Safety
Consequence (¢) Likeihood (L) Impact
significance
Magnitude | Scale Duration | Exposure | Probability | Cx L
High District Shortterm | Moderate | Likely Moderate

6.6.6 Population Influx and Transmission of HIV/AIDS

Construction works attracts influx of job-seekers and opportunistic businessesinto any project site.
Considering the current HIV/AIDS level in Tanzania, increased popul ation (job seekers) in Bumva
area may result into increased HIV-AIDS transmission rates. Another problem associated with
population influx is the increased pressure and demand on available resources and social services.
Effects of increased population will be short term. However, effects of HIV infectionswill belong
term to the victims. This impact is expected to be low, since the expected number of workersis
minimum. The Contractor shall enforce a code of conduct for histeam, which will minimize socia
interactions with the community.

VEC Community Health and Safety
Consequence (¢) Likeihood (L) Impact
significance
Magnitude | Scale Duration | Exposure | Probability | Cx L
High Regional Shortterm | Low Possible Moderate

6.6.7 Removal and disturbance of flora

Extraction of construction materias for the project will have direct impacts on the source of the
materials (i.e. sand and stone quarry sites). Quarrying involves clearing the vegetation at the sites,
excavation and transportation of the material. Thus, borrowing and quarrying activities will cause
habitat change, land degradation (due to removal of fertile top soil), landscape impairment (visua
intrusion) and soil erosion. Quarrying, excavation and the disposal of spoil material can destroy
the economic and aesthetic value of public and/or private property including land. Some species
may be affected during construction, but not to the level of extinction. Moreover, cut and fill can
result to loss of vegetation dur to clearing as well as inclusion of invasive species. Nevertheless,
the proposed site has less fauna, which will minimize thisimpact.
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VEC Flora

Consequence (¢) Likelihood (L) Impact
significance

Magnitude | Scale Duration | Exposure | Probability | CxL

Moderate | Sitespecific | Shortterm | Low Possible Low

6.6.8 Lossof Fauna habitat

From the study conducted, the area has low species richness. The establishment of the gold
processing demonstration plant is expected to have anegligible impact on habitat |oss of the Fauna
present in the project site as these animals can move to the hill nearby. The loss of habitat is not
expected to have a detectable impact on birds or reptiles. Impacts on Fauna by disturbing their
traditional activity patterns may occur throughout the construction phase, and no further impact is
expected during the plant operation. In addition, since the areais poor in terms of speciesrichness,
the recorded species are common, have 'least concern' conservation status and are not endemic to
the area or the region; it is expected there will be a negligible impact of the project on the Fauna
in the area.

VEC | Fauna
Consequence (¢) Likeihood (L) Impact
significance
Magnitude | Scale Duration | Exposure | Probability | CxL
Low Site specific | Shortterm | Low Unlikely Low

6.6.9 Occupational Safety and Health Risks

Construction workers may be exposed to various occupational hazards, creating threats to their
health and safety. These are such as falling objects, running machines, ergonomic hazards, and
exposure to dust, high noise and vibration levels, etc. Construction related accidents could befatal,
leaving the injured person unable to perform their work in future. The impacts could have
permanent effects on the affected persons, however construction related injuries could be avoided
with proper site management. Most of the predicted impacts are aresult of Non-adherence to the
|FC Environmental Health and Safety (EHS) guidelines and Good engineering practice.

VEC | Health and safety
Consegquence (¢) Likeihood (L) Impact
significance
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Magnitude | Scale Duration | Exposure | Probability | Cx L
Moderate | Loca Shortterm | Very High | Likely High

6.7 OPERATION PHASE

The operation phase of the project will involve crushing and screening of the extracted raw
materials, grinding and classification, Agitation and leaching, Carbon adsorption, desorption
electro-winning process and purified ingot. As explained in Chapter 2, UDSM will also conduct
practical trainings to selected candidates, on Gold production. Expected impacts during these
activitiesinclude:
Positive | mpacts

6.7.1 New Employment opportunities

During production, it will be necessary to train and employ new staff members, next to the already
existing staff at UDSM that will be involved in this project.
Consequence Positive & long term

6.7.2 Knowledge Imparted to Local Practitioners

Among other activities that will impart knowledge to the local, training sections to new workers
for the proposed project will offer awareness raising activities on the importance and benefits of
adopting the use of CIP technology in terms of increasing efficiency, saving operation cost and
regulating the health risk that could be caused by gold production using mercury.

Consequence Positive & longterm

6.7.3 Rapid urbanization of the area of following the increase of people

Once the centre opens up, population in and around the project areais going to increase due to the
search for mineral processing services, and increase of related businesses like food vending,
accommodation facilities, and recreational centres. This will in turn lead to the increase of the
purchasing power in the area and hence stimulate commercial activities among both the local
population and immigrants and improve people’s incomes.

6.7.4 I mprove Efficiency for Gold Production

CIP methods will offer artisanal and small scale miners improved gold recovery rates compared
to mercury-based extraction techniques. These methods involve the use of activated carbon to
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adsorb the gold from the ore, resulting in higher gold yields. The increased efficiency of these
methods will lead to economic benefits for gold producers.
Consequence | Positive & long term

6.7.5 Stimulation of socio-economic activities and inducement of rapid economic growth

Gold processing plant will enable miners to recover relatively more gold from their concentrates
than they used to with mercury processing. Thiswill in turn mean increased and improved incomes
for small gold miners and dealers. People who will be attracted by the high potential in business
and economic opportunities brought about by the project will provide a ready market for goods
and services from nearby centres like Kahama, Geita, Buseresere/K atoro etc.

6.7.6 Environmental protection

The use of mercury in gold extraction resultsin significant environmental harm. Mercury isatoxic
substance that can contaminate water bodies and accumulate in aquatic organisms, leading to
severe ecological consequences. By using CIP methods, the release of toxic mercury into the
environment will be minimized or eliminated, reducing its negative impact on ecosystems. The
CIP method will also be in compliance with the ESS 3(Resource efficiency and pollution
prevention and management, subsection C- management of chemicals and hazardous materials).
This conservation of the environment will ensure healthier water bodies (i.e. Lake Tanganyika,
Lake Victoria and underground water), preserves biodiversity, and supports the overal
sustainability of ecosystems.

| Consequence | Positive & long term

6.7.7 Improve Health and safety

One of the most significant benefits of utilizing CIP methods is the elimination of health risks
associated with mercury exposure. Mercury is highly toxic and can have detrimental effects on
human health, including neurological and developmental disorders. Small scale miners who come
into direct contact with mercury during the gold extraction process are at high risk of mercury
poisoning. By switching to CIP methods, artisana and small scale minersare provided with asafer
working environment, protecting their health and well-being. Additionally, nearby communities
are also safeguarded from potential health hazards associated with mercury contamination.
Consequence | Positive & long term
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6.7.8 Regulatory compliance

The use of mercury in gold production will heavily regulated due to its adverse environmental and

health effects. Many countries have implemented regul ations that restrict or ban the use of mercury

in mining operations. By adopting CIP methods instead, gold producers especially the artisanal

and small scale miners will comply with these regulations, avoiding legal complexities and

potential penalties associated with non-compliance. This enhances the reputational standing of the

mining operations and demonstrates a commitment to environmentally responsible practices.
Consequence | Positive & long term

6.7.9 Market acceptance

Gold produced using environmentally friendly and socially responsible methods, such as CIP,
alignswith international sustainability standards. There is agrowing demand for ethically sourced
and sustainable products, including gold. By utilizing CIP methods, artisanal and small scale
miners will meet these market expectations and potentially benefit from increased market
acceptance. Thiswill result in higher demand for their gold, potentially leading to improved prices
and economic benefits for the producers.

| Consequence | Positive & long term |

Negative | mpacts

6.7.10 Air pollution (Vapours, exhausts and dust)

Air quality pollutants range from bad odours to toxic hazards and include smells of rotting
organic/food wastes, sewer emissions, tobacco smoke and allergens such as moulds. Air pollution
from dust is also acommon problem in gold processing sites. These dust emissions result from the
loading and offloading the tailings. Vehicles especially coming in and out of the site also pose a
risk of dust production and exhaust emission. Exposure to gold and soil dust resultsin silicosis,
respiratory disorders, chest problems and many other diseases.

VEC | Community Health and Safety
Consequence () Likelihood (L) Impact
significance
Magnitude | Scale Duration | Exposure | Probability | Cx L
Moderate | Loca Long term | High Possible Moderate
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6.7.11 Noiseand vibration

Setting up to the plant will generate minimal noise which will also have minimal effect. Those
likely to be affected are workers on site but not neighbors asthey are far from the site and sparsely
popul ated.

VEC Community Health and Safety
Consegquence (¢) Likeihood (L) Impact
significance
Magnitude | Scale Duration | Exposure | Probability | CxL
Low Site specific | Longterm | Moderate | Possible Low

6.7.12 Increase Generation and I mpacts associated with poor management of waste water
(i.e. from sanitary facility & TSF)

A lot of waste water is expected to come from the leaching tanks. Waste water stored in aTailing
storage facility will contain different toxic elements and compounds (i.e. copper, cadmium, zinc,
lead, arsenic, chromium and cyanide) resulting from plant operation, if not well managed it may
overflow on the ground and percolates in and become harmful to the environment.
Furthermoretoilets are to be used by the workers and visitors. Accidental flooding of the sewerage
system can flush into the storm water drainage system thereby creating biological hazards. Sewage
and waste water have associated problems when they leak into the environment. Such problems
include contamination of ground water and soil with harmful chemicals, poor sanitation, nuisance
and associated diarrhea diseases. Poor surface drain management or large amounts of effluents
may |lead to blockage of drains which in turn could result in flooding and unsanitary conditions.

VEC | Community Health and Safety
Consequence (¢) Likeihood (L) Impact
significance
Magnitude | Scale Duration | Exposure | Probability | CxL
High District Longterm | Moderate | Possible Moderate

6.7.13 Soil erosion potential

Experience with mining operations reveals possibility of occurrence of the soil erosion from the
stock pile of the ore materials. The proposed site lacks drainage structures. The major types of soil
erosion at the project site include sheet erosion, rill erosion, gullies erosion and ravines. Usualy,
the top soil is removed more or less evenly with regard to sheet erosion. As sheet erosion focuses
on small channels, may lead to rill erosion formations. When the volume is concentrated further,
running water may erode deeper into the soil, and the rills become larger channels known as
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gullies. As gullies expand and deepen, they form a large feature of soil erosion which is called
ravine. The survey shows that the storm water that flows through the rills turns the waterways into
gullies. Soil erosion possesses high risk in formation of gullies but also pollution of the
downstream water resources from the eroded materials containing unwanted chemicals or
minerals.

The establishment of Gold processing project may increase soil erosion if effective conservation
measures and proper storm water management methods are not adopted. It is probable that the
slopes and the erosion will continue to grow, and multiple gullies erosions may merge into one
very wide valley which will not influence the other development activities at the Gold Processing
site.

VEC | Community Health and Safety
Conseguence (¢) Likeihood (L) Impact
significance
Magnitude | Scale Duration | Exposure | Probability | CxL
High District Longterm | Substantial | Possible Substantial

6.7.14 Increase Storm water flow

Nature of the small miners operation is generally unsafe due to limited knowledge, quality of the
equipment’s used, method of mining activities and low capital. Mining activities are usualy
chemical oriented during Gold Processing. Mining activities also expose the mineral ore
containing harmful pollutantsto the environment. The mining waste, if not properly managed, may
react with air or water to form harmful product to the environment and residents surrounding the
area.

Moreover, the roofs of the buildings and the compacted working ground often lead to increased

volume and vel ocity of storm flowing across the site due to the increasein the sealed surfaces area.
Sealing of the ground surface inhibits percolation and consequent infiltration. The increased storm
flow can damage existing storm drainage lines. It can aso cause overflows that can cause damage
to adjacent structures or facilities and can also cause soil erosion. The water may also end up
stagnating in hollow places at the site and hence creating conducive breeding areas for mosquitoes
and other water based vectors leading to transmission of human diseases like malaria and cholera.
Run-off over gold processing plant often carry with it material s contaminated with chemicals used
in gold extraction. Sometimes wastes that are transported by run off during rain period cause
siltation and other pollution issues to the recelving water bodies.

Thereareno major water bodies closeto the project site, however, occurrence of stormwater runoff
to the Lake Tanganyika possess high risks of water pollution and public health if proper liquid and
solid waste are not adhered.

VEC | Community Health and Safety
Consegquence (¢) Likeihood (L) Impact

significance
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Magnitude | Scale Duration | Exposure | Probability | Cx L
High District Longterm | Moderate | Possible Moderate

6.7.15 Increase Generation of Solid wastes and Hazar dous waste

Different types of solid wastes from the site will be generated throughout the plant operational
phase. These will include office waste, used chemical container and bags, destroyed / broken by-
products, and worn out tools among others.

VEC | Multiple
Consequence (¢) Likeihood (L) Impact
significance
Magnitude | Scale Duration | Exposure | Probability | CxL
High District Longterm | Moderate | Possible Moderate

6.7.16 Occupation Health and Safety Risks

There are three main types of occupational health and safety hazardsthat may be of concern. These
are physical, chemical and biological. Attention must be focused on health of employees, and the
neighborhood in order to attain a level of health condition that permits them to lead a healthy,
socially and economically productive life.

Operations of the plant may pose health and safety risks to the employees and the surrounding
community. These may arise from lack of use of protective gears/gadgets, fall into tanks, dust,
noise, accidents from machinery and equipment.

VEC | Multiple
Consequence (¢) Likeihood (L) Impact
significance
Magnitude | Scale Duration | Exposure | Probability | CxL
High Local Longterm | Moderate | Possible Moderate

6.7.17 Risk of Increased Transmission of STDs, COVID etc.

The establishment of CIP facility will increase interactions amongst new workers and the local,
considering the current HIV-AIDS level in Tanzania, increased population (job seekers) in Bumva
areamay result into increased HIV-AIDS transmission rates.
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VEC Multiple
Consequence (¢) Likelihood (L) Impact
significance
Magnitude | Scale Duration | Exposure | Probability | CxL
High Regional Longterm | Moderate | Possible High

6.7.18 Community Cultural Integrity

The proposed project will pool people from different places within and outside Tanzania. They
will have different history and culture. As aresult, there is a possibility of newcomers to disrupt
locally valued cultural practices, spread of communicable diseases and unplanned practices. This
will include emergence of unusual activities like sex work.

VEC Multiple
Consequence (¢) Likeihood (L) Impact
significance
Magnitude | Scale Duration | Exposure | Probability | CxL
High Loca Longterm | Moderate | Possible Moderate

6.7.19 Disruption of local values moral standards following the presence of people from
other partsof Tanzania

Every community has their moral standards on the basis of which they decide acceptable and non-
acceptable thoughts and practices, for instance relating to sexuality, marriage, respect for others,
dressing codes, etc. The presence of people of people of different sociocultural backgrounds—
who will be looking for gold processing and related services—will introduce new mora values
and or disrupt the existing ones.

6.8 DECOMMISIONING PHASE IMPACTS

The decommissioning phase will also involve fewer activities compared to the construction phase.
The only activity involved will be demolishing of the facility and amenities these might lead to
loss of income to the country (through revenue) and loss of jobs. Other impacts will include waste
generation and occupational hazards.
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6.8.1 Waste generation from decommissioning activities

During construction, temporary structures will be put so as to facilitate the construction activities.
Upon completion of the construction phase, these structures would have to be removed. This
activity will lead to waste generation from construction debris, used equipment’s, waste materials
and temporary structures. The contractor has to build a small construction campsite.

VEC Multiple
Consequence (¢) Likelihood (L) Impact
significance
Magnitude | Scale Duration | Exposure | Probability | Cx L
High District Shortterm | Moderate | Possible Moderate

6.8.2 Noiseand Air Pollution nuisance from Dust and smoke from demolition equipment

At the end of thefacility lifespan, the University of Dar Es Salaam will transfer all the components
and all immovable infrastructures to local government authority for other uses or may decide to
demolish or abandon the structures. Dust and noise are expected from demolition works of the
structures and their impacts are considered pollution and nuisance to the environment and social
setting respectively.

VEC | Multiple
Consequence (¢) Likeihood (L) Impact
significance
Magnitude | Scale Duration | Exposure | Probability | CxL
High District Shortterm | Moderate | Possible Moderate

6.8.3 Pallution and nuisance due to Haphazard Disposal of toxic Waste/ Abandoned
Structures

Pollution and loss of aesthetics of the natural environment may result from disposal of toxic waste
like cyanide is poorly managed. Also, abandonment of the structures may lead to loss of aesthetic
valueinthe area.

VEC | Multiple
Consequence () Likelihood (L) Impact
significance
Magnitude | Scale | Duration | Exposure | Probability | C x L
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High District Short term | High Possible

6.8.4 Lossof Employment dueto Closure of the Project

When the project closes down, the people employed by the project will lose their jobs. This will
have significant impacts on the employees and their families.

VEC | Community Health and Safety
Consequence (¢) Likeihood (L) Impact
significance
Magnitude | Scale Duration | Exposure | Probability | CxL
Low Loca Longterm | Moderate | Possible Moderate
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6.9 PROJECT ALTERNATIVES

This section highlights project implementation alternatives considered during the design of the
project. Consideration of project alternativesiscrucial in ensuring that the devel oper and decision-
makers have a wider base from which they can choose the most appropriate option. Two types of
aternatives were considered during the feasibility stage, and these are discussed hereunder.
Alternatives to construction technology and construction materials shall be discussed in the
detailed ESIA report.

6.9.1 No project alternative

The no project aternative entails retaining the current status quo i.e. SOMG not to establish the
proposed Gold Processing Centre at Msalala District. Adopting this option would mean avoiding
most of the negative effects that might be associated with the presence the factor and devel opment
center at Shinyanga region, and missing all the social economic benefits of the proposed project.

Surely, the implementation of the project has more socio economic benefits that the No project
alternative.

6.9.2 Alternative Site

Nyan’gombe village, Mwakitolyo ward, Shinyanga rural district - land issues— the area has a
Prospecting liscence — hence owned by a private company hence expensive, size was fine.

6.9.3 Water Supply Alternative

Alternative one: Water Supply (surface water) from the operating water utility company

Water supply from RUWASA is the option considered to be appropriate as the water supply
network is within the village of the project site. Based on the field visit and stakeholder
consultation, the water supply is currently not reliable, not clean and safe water supply to the
proposed project.

Alternative two: Groundwater Extraction

Stakeholders and documentary review suggest that underground water is another alternative option
for water supply and can supplement the water supply at the project site at such times of water
shortage and scarcity. It has to be noted that before establishing the groundwater as sources of
water supply, an investigation in terms of groundwater quantity and quality has to be thoroughly
carried out and ascertained. Ground water investigation and well drilling have cost implications
on the project. Further, based on water quality observed on the nearby shallow well, utilization of
ground water will necessitate investing on water treatment plant/equi pment.
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Alternative three: Rainwater Harvesting

The project considered rainwater-harvesting potential asalternative source of water. It isproposed
to harvest rainwater from both roof and land catchment. It will entail the design of rainwater
harvesting system and underground water storage tanks. Although this may demand more
investment (capital), its operation costs are relatively low. Rainwater harvesting is one of the best
ways to reducing surface runoff and soil erosion. —

Alternative four: Industrial Waste Water Recycling

Recycling of Gold processing water could be another source of water for the plant. Initialy, the
plant could use the recycled water to supplement another source, but with time, the recycled water
could be main source. The Proponent will establish a Decant water pond for plant effluents, and
recycled clear water back to the process plant.

Conclustion

The proposed development shall adopt ground water extraction as the main alternative, but shall
also consider rainwater harvesting and industrial waste water recycling.

6.9.4 Liquid waste Management Alter natives

Five aternatives were considered for liquid waste management, namely stabilization ponds
/lagoons; constructed treatment wetland; septic tank - soakaway system for the domestic
wastewater; and TSF for mineral processing plant.

6.9.5 Alternative Energy Sources

The Proponent considered three aternative sources of energy namely; electricity, diesel power
generators and solar energy.

Alternative one- Electricity: Asitisthe casein most of developing countries, supply of electricity
from nationa grids is not reliable as it mostly originates from hydroelectric power generators,
which depend on rainfall frequency, intensity and pattern.

Alternativetwo - Diesel generators: These utilizefossil fuels, which tend to emit greenhouse gases
especially when operated for a long time. As such, diesel generators are used as standby power
supply during outages.
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Alternativefour - Solar energy: the last aternative considered was the install ation of solar panels
to harvest solar energy. It isintended that the solar energy be used for lighting within the buildings.
It isaso intended to install solar lightsin various locations along the streets.

Conclusions: an evaluation of the three alternatives based on capital costs, availability of adequate
supply, reliability, and environmental protection revealed the options could be used together.
Therefore, it is planned to connect the site with el ectricity from the National grid as a basic power
supply. Provisions will be made for installing solar panels in the future. However, since some
machines requires high voltage, which could not be supplied by solar energy, standby generators
will aso be provided.

6.9.6 Alternativesbuilding materials

It is estimated that building materials account for more than 60% of the total building cost,
therefore, the selection of affordable building materials cannot be overemphasized. The project
looked into a variety of building materials for different aspects of the proposed infrastructures.
Architects consulted with structural engineers on theload-bearing capabilitiesof available
materials. Five common materials namely concrete, steel, wood, masonry and stone were
considered as briefly described hereunder:

Concrete: Concrete is a composite material made from fine and coarse aggregates, bonded
together with cement. Its versatility, cost and strength makes it the ideal material for building
foundations. It is most prefer since it can carry heavy load and withstand harsh environmental
conditionsits

Stedl: Steel isameta aloy of iron and carbon and often-other alloying material in its composition
to make it stronger and more fracture-resistant than iron. Because it is so strong compared to its
weight and size, structural engineers use it for the structural framework of tall modern buildings
and large industrial facilities

Wood: Among the oldest, or perhaps the oldest, of building materials, wood has been used for
thousands of years and has properties that make it an ideal building material—even in the days of
engineered and synthetic materials.

Stones: The longest lasting building material available is the one that’s been here for thousands of
years: stone. In fact, the most ancient of buildings still in existence in the world are made of stone.

Brick/masonry: Masonry construction uses individual units (such as bricks) to build structures
that are usually bound together by some kind of mortar. The strongest and most commonly used
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masonry unit is a concrete block, which may be reinforced with steel. Glass, brick, and stone can
all be used in a masonry structure

Conclusion: A team of Architects and Engineers eval uates these based on criteriasuch as strength,
weight and durability, which would make it right for various uses, compatibility with National
standards and testing methods that govern the use of building materials in the construction
industry; consideration for structural integrity and cost and aesthetics.

6.9.7 Alternativesroofing materials

Roofing is a crucial part of the building construction. Every construction requires a stable and
strong roof and should have the ability to protect the structure from natural conditions. The project
proponent considered various optionsin terms of roofing materials, among these coated aluminium
roofing sheets and clay roofing tiles. The two materials were eval uated based on costs, availability,
whether resistance, longevity, flexibility and corrosion resistance.

Conclusion: Although roofing tiles score more pointsin terms of weather resistance, longevity and
resistance to corrosion, they are known to be more expensive than aluminium roofing (i.e. per
sguare meter). Aluminium roofing sheets score more point on capital costs, flexibility and less
labor intensive during installation. Nevertheless, the contractor will opt for a more viable option.
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CHAPTER SEVEN
7 ENVIRONMENTAL IMPACT MITIGATION

7.1INTRODUCTION

This chapter provides mitigation measures for those negative impacts that were considered most
likely to occur, and that have been considered to be of moderate or of major significance.

7.2MITIGATION MEASURES DURING THE PRE-CONSTRUCTION PHASE

7.2.1 Lossof villageland which isacquired for gold processing project.

Mitigation measures

e Avoid forced eviction during land acquisition.

e Ensure that resettlement activities are planned and implemented with appropriate
disclosure of information, meaningful consultation, and the informed participation of those
affected.

e Comply with national and international legal requirement, particularly the Village Land
Act, 1999 and ESS 5 (Land Acquisition Restrictions on Land Use and Involuntary
Resettlement)

7.3MITIGATION MEASURES DURING MOBILIZATION PHASE

7.3.1 Increasedust and emissions

Mitigation measures

e Regardless of the size or type of vehicle, fleet owners / operators should implement the
manufacturer recommended engine maintenance programs,

e Drivers should be instructed on the benefits of driving practices that reduce both the risk
of accidentsand fuel consumption, including measured accel eration and driving within safe
speed limits;

e Cover al trucks hauling materials particularly sand and aggregates.

74MITIGATION MEASURES DURING CONSTRUCTION PHASE

7.4.1 Air quality Deterioration

Mitigation measures
e Slow down speed of vehicle on site and access road to the site to minimize dust generation.
e The stockpiles of the earth generated during construction works should be suppressed by
Spraying water or water based mixtures
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7.4.2 Generation of Noiseand Vibration

Mitigation measures

e Conduct regular inspection of construction equipment to ensure correct and efficient
operation and to keep noise levels to a minimum.

e Maintain machinery and vehicles in good running conditions by ensuring all equipment
undergo regular preventive maintenance.

e Low-noise construction machinery or technology will be used as much as possible.

e Proper PPE will be provided to workers and ensure al construction workers to have noise
protection equipment and to wear it at all time during high noise construction activities.

e Theuseof hearing protection should be enforced actively when the equivalent sound level
over 8 hours reaches 85 dB(A), the peak sound levels reaches 140 dB(A), or the average
maximum sound level reaches 110 dB(A).

e Hearing protective devices provided should be capable of reducing sound levels at the ear
to at least 85 dB(A).

7.4.3 Increase generation of Solid Waste

Mitigation measures

e Construction waste will be collected on a regular basis by a licensed waste collection
company and transported for recycling, reuse, or disposal at a licensed landfill, in
accordance with Solid Waste Management Act, 2009s.

e Construction waste will be reused or recycled (on or offsite) to the extent possible.

e Domestic waste containers will be provided at all work sites

e All wastes produced will be collected sorted according to their physical characteristics e.g.
paper, plastic, and metal's, and disposed in appropriate manner.

e No waste burning or burial shall be allowed on site.

7.4.4 Population Influx and Transition of HIV/AIDS

Mitigation measures
e Infection and spread of sexually transmitted diseases (STDs) can be significantly reduced
or eliminated through undertaking awareness / education programmes to personnel, and
providing or making available of protective gear (e.g. condoms) to personnel.
e Establishing a worker’s health protection procedures.

7.45 Removal and disturbance of Fauna

Mitigation measures
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e Nearby habitats, particularly the hill forest that appears to harbour species whose signs of
presence were noticed in the field, should not be disturbed as it acts as a refuge for the
Faunain the area.

7.4.6 Lossof Florahabitat

Mitigation measures

e Encourage and educate locals on the best ways to establish their woodlots using selected
fast growing native woody species. This will lessen their dependency on such products
from and around the project area.

e |In order to have a successful conservation programme, the project developer should liaise
with appropriate stake holders such as forestry experts/ecologists and forest department of
Botany, University of Dar es Salaam and Msalala area for establishment of tree nurseries
of fast growing indigenous tree species.

e During mining operations alien fruits and rehabilitation using the invasive plant speciesin
natural vegetation should be strictly prohibited.

7.4.7 Occupational Safety and Health Risks

Mitigation measures

e Thedeveloper shall adhereto provisions of the Occupational Health and Safety Regulation,
2003.

e During construction, there will be daily kick-off meetings where safety is a key subject.
Daily risks will be addressed and pro-actively discussed

e Provide proper PPEsto all workers.

e Activities labeled as ‘“high risk” will not be executed without preliminary safety
assessment; and activities will always be guided.

7.5MITIGATION MEASURES DURING OPERATION PHASE

7.5.1 Air pollution (Vapours, exhausts and dust)

Mitigation measures

e Dispose the tailings and other wastes regularly to prevent them from accumulating at the
site.

e Provide workers in areas concentrated with exhaust emissions, dust and fumes with nose
masks covering the mouth and the nose; and goggles to protect the eyes.

e Run and service/maintain machinery and vehicles regularly according to the
manufacturer’s instructions in order to ensure efficiency in working.

o Useappropriate fue that isfree from adulteration.
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7.5.2

Sprinkle water on all dust-active areas to suppress dust and/or pave or apply non-toxic soil
stabilizers on al unpaved access roads and parking areas.

Sprinkle water to earthen and dusty ground before sweeping to prevent dust production.
Supervise activities at the site especially burning and sweeping.

Regularly check and clean or repair areas perceived to be sources of air pollution such as
manhol es.

Advice workers to adhere to instruction for use of air polluting agents. For instance “DO
NOT USE IN CONFINED PLACES”, “DO NOT INHALE FUMES” etc.

Advice workers to ensure indoor ventilation by opening windows and using exhaust fans
to allow good air circulation into and out of the stalls and offices.

Where possible cover al trucks hauling loose material including the gold tailings with
tarpaulin and/or requiring these trucks to maintain at least two feet of freeboard.

Noise and vibration

Mitigation measures
i) Minimize noise at the sites and in the surrounding areas by:

Sensitizing drivers and machine operators to switch off their engines while they are not in
use especially when offloading and loading materials and to avoid hooting especially when
passing near noise-sensitive areas such as health facilities, educational institutions, worship
places and residential areas among other noise-restricted areas;

Placing some noisy equipment such as generatorsin sound-proof rooms or in enclosuresto
minimize ambient noise; and

Properly servicing and tuning construction machinery such as generators and other heavy
duty equipment to reduce noise generation.

Avoid unnecessary ignition and usage of the generator, the compressor and vehicles.

i) Minimize the impacts of temporary construction noise and vibration by:

7.5.3

Posting notices at the sites to inform people of the activities, time and day.

Planning the construction work to take place only during the day when the neighbours are
also at work and maintaining reasonable working hours of not more than 8 hours within
any 24-hours working duration so as to reduce the number of complaints concerning noise
from the workers and neighbours. Workers will work in shifts.

Providing ear protective devices to workers and visitors in noisy environments to prevent
high frequency noise emitted by the high frequency machines.

Increase Generation and I mpacts associated with poor management of waste water
(i.e. from sanitary facilities & Tailing Storage Facility)

Mitigation measures

Clean sanitary facilities and sinks every day.
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754

Construct a soak pit for the discharge of waste water.
Carry out regular inspections on the sewerage and waste water drainage systems to detect
and repair breakages order to minimizerisks of flushing that causes pollution and nuisance.

Having a corporate tailings management policy and commitment

Developing and implementing site-specific tailings management systems and emergency
preparedness measures

Assigning accountability and responsibility for tailings management

Conducting annual tailings management reviews

Developing and implementing site-specific OM S manuals

Use the treated tailing mad to rise TSF embankment

I ncrease Storm water flow

Mitigation measures

7.5.5

Install gutters and tanksto harvest and store rain water from the buildingsin order to reduce
run-off and use it for processing purposes.

Design and construct curbs and channelsto direct water to the lower aress.

Design the storm drainage system in such away that the storm does not mix with the waste
water and sewerage system.

Consult the neighbours and land owners on the lower side neighbourhood of the site to
ensure that all storm drains leaving the site to the valley does not become a nuisance to
them or interfere with activities therein those areas.

Keep open al drainage lines and built no obstructions within them to prevent stagnation of
water that could lead to devel opment of breeding grounds for disease causing vectors such
as mosguitoes, rats, cockroaches and lice and other vermin.

I ncrease Gener ation of Solid wastes and hazar dous waste

Mitigation measures for solid waste

Waste materials should be segregated/separated i.e. hazardous wastes, scrap metal's, wood,
non-biodegradable, tins and cans etc. and disposed as appropriate in legal manner.

Adapt sound on site waste management sSystem to ensure proper solid collection,
containment and disposal.

The plant management should consider entering into formal and structured contracts with
respective handlers of the different solid wastes more so used chemica containers and
bags.

Refuse handlers should also be required to declare the destination of the wastes removed
from the premises.

Non-harmful chemical containers and bags can be reused for other purposes.
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b) Mitigation measures Hazar dous and electronic waste

7.5.6

Training of operators and workers on release prevention, including drills specific to
hazardous materials as part of emergency preparedness response training
Preventing uncontrolled rel eases of hazardous material s to the environment or uncontrolled
reactions that might result in fire or explosion;
Adhere to instructions according to material safety data sheet.
Implementing management controls (procedures, inspections, communications, and
training) to address residual risks that have not been prevented or controlled through
engineering measures.
Provideinformation on the types and amounts of hazardous materials present in the project.
This information should be recorded and should include a summary table with the
following information:

o Name and description (e.g. composition of a mixture) of the Hazmat

o Classification (e.g. code, class or division) of the Hazmat

o Internationally accepted regulatory reporting threshold quantity or national

equivalent of the Hazmat

0 Quantity of Hazmat used per month

0 Characteristic(s) that make(s) the Hazmat hazardous (e.g. flammability, toxicity)
Provision of suitable personal protection equipment (PPE) (footwear, masks, protective
clothing and goggles in appropriate areas), emergency eyewash and shower stations,
ventilation systems, and sanitary facilities
Use of transfer equipment that is compatible and suitable for the characteristics of the
materials transferred and designed to ensure safe transfer
Transfer of hazardous and el ectronic waste should be done by authorized contractor.

Occupation health and Safety Risks

Mitigation measures

Workers will be provided with PPE’s such as safety foot wears, dust masks, gas masks,
gumboots, gloves and respirators where appropriate and they be trained on their use.
Medical examination before, during and after employment for employees will be ensured.
Health and safety plan for the facility developed and refresher training of employees on
first aid and safety procedures shall be conducted periodically.

Working equipments and their postures shall be user friendly.

Training staffs and workers on the nature of the environment they are working in and
ensure awareness program concerning the effect of dust, noise, chemicals and other
gaseous emissions to human health.

L eaching tanks, barren tanks and |aboratory area shall be enclosed to prevent accidents that
may result from unauthorized persons entering the area.

The consumable water shall betreated beforeit is supplied for consumption and itslocation
must be far from the processing area to prevent contamination by harmful chemicals.
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7.5.7

There shall be speed control bumps on the road linked to the site to the main road to control
speed hence limit potential accidents to animals and people.

Well stocked first aid kits should be provided on site and somebody trained on its use be
employed to take care of minor injury cases.

Incidences and accidents records should be kept on any occurrence in the site and the
company should develop an effective emergency response plan and enlighten the staff on
safety measures and procedures through training and strict adherence to factories and other
places of work act and al the occupational health and safety rules and regulations.

Before the work begins every day, the safety officer/ representative shall ensure that
workers and everybody on site are instructed on safety and health issues at the work place
so that they can avoid occurrence of any accident to the workers and the public.

Hygienic conditions at work place will be maintained and enforced.

Health and safety regulations that comply with the ‘mining (safe working and occupational
health) regulations, will be instituted and enforced on site

Efficient working procedures during operation activities will be implemented as a way of
minimizing near miss and incidence on the site.

Increased Transmission of STDs, COVID etc.

Mitigation measures

Infection and spread of sexually transmitted diseases (STDs) can be significantly reduced
or eliminated through undertaking awareness / education programmes to personnel, and
providing or making available of protective gear (e.g. condoms) to personnel.
Establishing a worker’s health protection procedures.

Acquired immune deficiency syndrome HIV/AIDS awareness programs will be instituted
according to the needs assessment due to influx of job seekers

76 MITIGATION MEASURES DURING DECOMISSIONING PHASE

7.6.1

Waste generation from decommissioning activities

Mitigation measure

UDSM shall develop a detailed decommissioning plan.

All of the demolished materials, sewage and other hazardous waste to be disposed as per
national and international standard as appropriate.

Stabilization of all project sites.

Spoil heaps will be stabilized and revegetated.

Care will be taken to ensure the sitesis properly restored and effectively re-established.
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7.6.2 Dust and Noise pollution

Mitigation Measures

Water sprinkling shall be applied to open earth to reduce dust emission.

Trucks transporting construction materials shall be covered if the load is dry and prone to
dust emissions.

The demolition area shall be fenced by iron sheets; thiswill prevent the dust at the ground
to be picked up by the wind.

Community notification shall be undertaken where appropriate where work is likely to
cause dust impact on the public and nearby residents.

Sound construction equipment, with noise sinks, shall be used

Machine operators in various sections with significant noise levels shall be provided with
noise protective gear.

Construction equipment shall be selected, operated and maintained to minimize noise.
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CHAPTER EIGHT
8 ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN

8.1INTRODUCTION

This chapter presents measures or interventions that shall be implemented so as to minimize the
potential impacts identified in the preceding chapter. The propose mitigation and enhancement
measures aim at ensuring that the project is implemented in sustainable manner, and that the
implementation activities have minimum negative impacts on the receiving environment
(including the socia environment). Further, the mitigation measures aim at ensuring that elements
of the receiving environment do not affect the function ability of the project. Many of the
mitigation measures put forward are nothing more than good engineering practice during
construction, and adhering to best Gold extraction practices and cleaner production principles
during operation phase.

8.2IMPLEMENTATION OF THE ENVIRONMENTAL MANAGEMENT PLAN
(EMP)

Together with the measures, this section aso proposes a plan for their implementation. The
Environmental Management Plan (EMP) presented in Table 9-1 indicate institutiona
responsibilities, implementation timeframe, and estimated costs. The environmental and social
mitigation measures shall be incorporated in the detailed engineering design, and shall form part
of the contractual agreements between the client and the contractor. The Contractor shall take stock
of the contents of the EMP and ensure its implementation during the construction period under
close supervision of supervising firm representing UDSM. During the Operation Phase, the
UDSM management will be responsible for EM P implementation.
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Table 8-1: Table Environmental and Social Impact Management Plan for the Proposed Project

Recruitment of -
different expertise, -
including surveyors, -
engineers, planners,

environmental experts

Local proximity

Local proximity Land acquisition -

PRE-CONSTRUCTION PHASE

Provide employment to locals
Pay employees as per national recognized scale
Observe labor laws, and Experts registration bodies

Avoid forced eviction during land acquisition.

Ensure that resettlement activities are planned and implemented with
appropriate disclosure of information, meaningful consultation, and
the informed participation of those affected.

Comply with national and international legal requirement, particularly
the Village Land Act, 1999 and ESS 5 (Land Acquisition Restrictions
on Land Use and Involuntary Resettlement)

UDSM

UDSM

NA

NA

MOBILIZATION PHASE

Local proximity Recruitment of | -
different expertise, | -
including  surveyors,
engineers,  planners,

environmental experts

Provide employment to locals
Pay employees as per national recognized scale

Observe labor laws, and Experts registration bodies

Contractor

Along the approach | Transportation of input | -  Ensure safety signs, Contractor 3,000,000
road materials, totheproject | -  Ensure good traffic control system

site.

Increased wheel | -  Manage drivers speed along the Bumva primary school road, which

generated Dust iscurrently unpaved

NA
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Local proximity

Transportation of input
materials, to the project
site.

Regardless of the size or type of vehicle, fleet owners / operators
should implement the manufacturer recommended engine
mai ntenance programs;

Drivers should be instructed on the benefits of driving practices that
reduce both the risk of accidents and fuel consumption, including
measured acceleration and driving within safe speed limits;

Cover al trucks hauling materials particularly sand and aggregates.

Contractor

2,000,000

Local proximity

Local proximity

Local proximity

Recruitment of
different expertise,
including  surveyors,

engineers,  planners,
environmental experts

Movement of vehicles
and equipment
operation at site.

Movement of vehicles
and mechanical
construction

equipment at the site,
offloading of
construction materials

CONSTRUCTION PHASE

Provide employment to locals
Pay employees as per national recognized scale

Observe labor laws, and Experts registration bodies

Regular spraying of water to dust generating and opened areas.
Vehicles transporting dust-generating materials will be covered.
Cover al stockpiles with canvas or plastic sheets during windy
periods

Prohibit rubbish burning within the construction site.

All equipment shall incorporate current industry standards of dust
reduction

Unnecessary use of noise generating equipment and device such as
whistle, megaphones, etc. will be avoided.

Noise-generating activities will be enclosed. Orientation, labor
training and awareness building will be undertaken at the construction
site to ensure that workers understand compliance to national
environmental requirements.

Ensuring all equipment undergo regular preventive maintenance

The use of hearing protection should be enforced actively when the
equivalent sound level over 8 hoursreaches 85 dB(A), the peak sound

UDSM
Contractor

UDSM
Contractor

UDSM
Contractor

&

&

&

3,000,000

3,500,000
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levels reaches 140 dB(A), or the average maximum sound level
reaches 110 dB(A).

Hearing protective devices provided should be capable of reducing
sound levels at the ear to at least 85 dB(A).

Ambient noise limits set by Standards for the Control of Noise and
Vibrations Pollution Regulations, 2014 will be complied.

At theproject site | Construction Waste Solid Waste

Adhere to good house keeping

Congtruction waste will be collected on a regular basis by a licensed
waste collection company and transported for recycling, reuse, or
disposal at a licensed landfill, in accordance with Solid Waste
Management Act, 2009s.

Congtruction waste will be reused or recycled (on or offsite) to the
extent possible.

Domestic waste containers will be provided at al work sites

All wastes produced will be collected sorted according to their
physical characteristics e.g. paper, plastic, and metals, and disposed
in appropriate manner.

No waste burning or burial shall be allowed on site.

Hazar dous and Electronic Waste

Training of operators and workers on release prevention, including
drills specific to hazardous materials as part of emergency
preparedness response training

Preventing uncontrolled releases of hazardous materials to the
environment or uncontrolled reactions that might result in fire or
explosion;

Adhere to instructions according to material safety data sheet.
Implementing management controls (procedures, inspections,
communications, and training) to address residual risks that have not
been prevented or controlled through engineering measures.

Contractor

4,500,000
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Local proximity

At the project site

Local proximity

Influx of job seekers
into the project site

Removal of vegetation
cover on the site (grass
and few trees)

Removal of vegetation
cover on the site (grass
and few trees) and
excavation works

Provide information on the types and amounts of hazardous materials
present in the project. Thisinformation should be recorded and should
include a summary table with the following information:
0 Name and description (e.g. composition of a mixture) of
the Hazmat
o0 Classification (e.g. code, class or division) of the Hazmat
0 Internationally accepted regulatory reporting threshold
quantity or national equivalent of the Hazmat
0 Quantity of Hazmat used per month
0 Characterigtic(s) that make(s) the Hazmat hazardous (e.g.
flammability, toxicity)
Provision of suitable personal protection equipment (PPE) (footwear,
masks, protective clothing and goggles in appropriate areas),
emergency eyewash and shower stations, ventilation systems, and
sanitary facilities
Use of transfer equipment that is compatible and suitable for the
characteristics of the materials transferred and designed to ensure safe
transfer
Transfer of hazardous and electronic waste should be done by
authorized contractor.

Control the interaction between the locals and the contractors team
Install a code of conduct for al workers
Provide HIV/AIDS awareness

Avoid unnecessary removal of vegetation
Initiate a revegetation plan asap

Nearby habitats, particularly the hill forest that appears to harbour
species whose signs of presence were noticed in the field, should not
be disturbed asit acts as arefuge for the Faunain the area.

Contractor

Contractor

UDSM
Contractor

&

10,000,000

1,500,000

1,500,000
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Specific  for
construction work
force

the

Working with
machines

equipment

Observe and follow safety standards (OSHA standards).

Training of workers on proper use of machines and equipment’s

All workerswill be provided with proper PPEs.

Activities labelled as “high risk” will not be executed without
preliminary safety assessment; and activities will aways be guided.
All workerswill be provided with portable water

Training of workers on proper use of machines and equipment’s

All workplaces components, chemicals and containers at site will be
|abelled appropriately.

Baseline and periodical Risk assessment will be done regularly

All workers health will be examined before recruitment, periodically
and on job exit.

Hire acommunity health and safety officer and afirst aider

Provide appropriate and complete first aid kit

The developer shall adhere to provisions of the Occupational Health
and Safety Regulation, 2003

UDSM
Contractor

&

15,000,000

Total (Pre-construction, mobilization & construction phase)

44,000,000

National and local

National and local

At least 20 experts
shall be employed,
along with a few non
experts

Employees and small
scale miners will be
trained on the new
technology
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OPERATION PHASE

Adhereto national labour laws

Ensure workersare duly registered under workers compensation funds
(WCF);

Ensure workers contribution to NSSF is done as per the law
Employment opportunities should consider local people, especially
for unskilled laborers.

Enhance on-job training seminars
Practical training in machine & Equipment operations
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Adopting the use of
CIP technology

Adopting the use of
CIP technology

Adopting the use of
CIP technology

Adopting the use of
CIP technology

Adopting the use of
CIP technology

Movement of vehicles
and plant operation at
site.

School of Mines and Geosciences (SOMG)

Enhance proper operation of the plant facilities
Enhance good house keeping

Enhance proper environmental management practices

Enhance good house keeping

Educate |ocals on benefits of adopting CIP technology.

Regular monitoring of the project components especially the TSF
levelswill be done to avoid overflow

Ensure no operation waste is discharged to the environment.
Practice waste reuse, recycle where applicable

Enhancing proper health and safety practicing at site

Enhance gold production will practicing the best technology and
environmental friendly.

Enhance proper environmental management practices

Avoid piling up of materials prone to wind erosion.

Regular spraying of open surfaces to minimize dust

Adopt wet process whenever possible

Provide workers in areas concentrated with exhaust emissions, dust
and fumes with nose masks covering the mouth and the nose; and
goggles to protect the eyes.

Run and service/maintain machinery and vehiclesregularly according
to the manufacturer’s instructions in order to ensure efficiency in
working.

Use appropriate fuel that is free from adulteration.
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UDSM
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NA

NA

NA
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Local proximity

Local proximity

Movement of vehicles
and equipment
operation at site (i.e
generator and crusher).

Generation of
wastewater (sanitary
facility & plant
processing)

Increase in the sealed
surfaces area
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Sensitizing drivers and machine operators to switch off their engines
while they are not in use

Placing some noisy equipment such as generators in sound-proof
rooms or in enclosures

Avoid unnecessary ignition and usage of the generator, the
compressor and vehicles.

Providing ear protective devices to workers and visitors in noisy
environments

Recycling of Plant wastewater. It isexpected that the processing waste
water will be stored onsite in TSF and recycled back in the plant.
Wastewater from building shall be directed to septic tanks as part of
onsite sanitation

No online disposal of unthreatened effluentsis allowed, only effluent
meeting discharge effluents will be allowed;

Clean sanitary facilities and sinks every day.

Carry out regular inspections on the sewerage and waste water
drainage systems to detect and repair breakages order to minimize
risks of flushing that causes pollution and nuisance.

Having a corporate tailings management policy and commitment
Developing and implementing site-specific tailings management
systems and emergency preparedness measures

Assigning accountability and responsibility for tailings management
Conducting annual tailings management reviews

Developing and implementing site-specific OMS manuals

Use the treated tailing mad to rise TSF embankment

Install gutters and tanks to harvest and store rain water from the
buildings.

Design and construct curbs and channels to direct water to the lower
aress.

2,000,000

2,000,000

2,000,000
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Local proximity

Project site

Local proximity

Plant operation

Operating the plant

Influx of job seekers
into the project site

Design the storm drainage system in such a way that the storm does
not mix with the plants waste water and sewerage system.

Waste will be collected on a regular basis by a licensed waste
collection company and transported for recycling, reuse, or disposal
at a licensed landfill, in accordance with Solid Waste Management
Act, 2009s.

Solid waste will be reused or recycled (on or offsite) to the extent
possible.

Domestic waste containers will be provided at all work sites

All wastes produced will be collected sorted according to their
physical characteristics e.g. paper, plastic, and metals, and disposed
in appropriate manner.

No waste burning or burial shall be allowed on site.

During operation, there will be daily/weekly kick-off meetings where
safety is akey subject. Daily risks will be addressed and pro-actively
discussed

All workerswill be provided with proper PPEs.

Activities labeled as “high risk” will not be executed without
preliminary safety assessment; and activities will aways be guided.
All workerswill be provided with portable water

Training of workers on proper use of machines and equipment’s

All workplaces components, chemicals and containers at site will be
|abelled appropriately.

Baseline and periodical Risk assessment will be done regularly

All workers health will be examined before recruitment, periodically
and on job exit.

Hire acommunity health and safety officer and afirst aider

Provide appropriate and complete first aid kit

The developer shall adhere to provisions of the Occupational Health
and Safety Regulation, 2003

Install a code of conduct for al workers
Provide HIV/AIDS awareness

UDSM

UDSM

UDSM

3,000,000

15,000,000

10,000,000
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38,000,000

Local proximity

8.21.2

National and local

National and local

Demolishing of plant
infrastructure

Demolishing of plant
infrastructure

The Proponent will lay
of laborers at the
decommissioning
phase

Msalala DC and the
government will lose

DECOMMISIONING PHASE IMPACTS

- All materials which can be reused shall be reused

- Materials that cannot be reused shall be sent to the authorized
dumpsite

- Adhere to Solid waste management Act 2007 and ESS 3 that require

- Water sprinkling shall be applied to open earth to reduce dust
emission.

Truckstransporting construction materials shall be covered if theload
isdry and prone to dust emissions.

The demolition area shall be fenced by iron sheets; this will prevent
the dust at the ground to be picked up by the wind.

Community notification shall be undertaken where appropriate where
work islikely to cause dust impact on the public and nearby residents.
Sound demoalition equipment, with noise sinks, shall be used

- Machine operators in various sections with significant noise levels
shall be provided with noise protective gear.

Equipment shall be selected, operated and maintained to minimize
noise.

- Manage loss of jobs due to decommissioning early during the
operation phase by ensuring skill development that can be utilized
elsewhere;

- Consultation, planning, communications and human resources
support;

- Ensure workersreceive pension as per individual contracts;

- Encourage entrepreneur mind amongst workers.

- TheMDC to plan for effective management of collected revenue, and
invest on other projects for more income generation.

UDSM
Contractor

UDSM

MDC

&

10,000,000

resource effici eni and iollution irevention maniement.

NA

NA
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revenue collected from
the operation of the
plant, and selling of
Gold in the country

Total (Decommissioning phase impacts) 10,000,000
GRAND TOTAL 94,000,000
Key

Source: Consultant Analysis, 2023
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8.3INSTITUTIONAL CAPACITY

8.3.1 TheProject Proponent: UDSM

a) Management Controls
Implementation of the ESMaP is solely the responsibility of the project proponent. UDSM shall
supervise and monitor all componentsimplemented by the Contractor(s). UDSM shall also provide
the necessary supervisory oversight to ensure the mitigation measures are implemented. All
aspects of the proposed project will be managed to comply with National and International
Environmental Standards.
In the implementation and operation of the project, UDSM shall apply a systematic approach to
optimize the health, safety and environment (HSE) performance of the project and ensure that its
HSE objectives and management standards are achieved. The project’s HSE performance shall
undergo comprehensive planning process to ensure that the management requirements identified
are implemented on site through clear designation of roles and responsibilities.
The UDSM management requirements will be incorporated into implementation strategy for the
project viathe following key procedures and plans:

e Contractual and procedural controls on the selected Contractors (i.e. inclusion of

environmental conditionsin contractual documents)
e Review/auditing and reporting of environmental performance/improvement of
implementation.
e Development of CIP Demostration Center specific work plans, to include:
0 Waste Management Plan

Health and Safety Plan
Emergency Response Plan (ERP)
Stakeholders Management Plan

O O O o

Storm water management Plan

8.3.1.1 Waste Management Plan

A detaled Waste Management Plan should be prepared and implemented as part of the
construction ESMP. The plan should detail al site-specific measures the project Contractor will
implement during the construction phase to identify, collect, transport and treat all waste produced
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on the Worksites by its personnel. The plan should reflect consultations and agreements achieved
with the local authorities.

8.3.1.2 Health and Safety Management Plan (HSMP)

The plan should detail the measures taken by the project Contractor to manage the hygiene
conditions and medical care in each of the worker’s camps. It should also address occupational
health & safety in alignment with Labour law of Tanzania, ILO recommendations, Good Industry
Practices. This plan should include (but not limited to) the following topics: (i) Health and safety
policy and commitment from management, (ii) Description of organization; human resources,
definition of roles and responsibilities, (iii) workers accommodation, hygiene facilities and food
supply, (iv) Description of material resources including Personal Protective Equipment (PPE) to
be used by workers, (v) Health and safety procedures, (vi) Risk assessment , (vii) Pollution
prevention and protection, (viii) Health and safety training, (ix) Monitoring of health and safety
performance, and (x) Medical checks.

8.3.1.3 Storm Water Management Plan

The plan shall provide detailed procedures for storm-water management. This plan shall reflect
the collection and management of all surface runoff water through engineering design that will
facilitate its proper management.

8.3.1.4 Emergency Preparedness Plan
A detailed Emergency Preparedness Plan will be prepared and implemented as part of the
construction ESMP. The ESMP for Common Hazards and Emergency Situations during
construction should be structured as such but not limited to:
e Identification of potentia emergencies based on hazard assessment
Procedures to respond to the identified emergency situations;
Procedures to shut down equipment;
Procedures to contain and limit pollution;
Procedures for decontamination;
Procedures for rescue and evacuation, including a designated meeting place outside the
construction camps;
Location of alarms and schedule of maintenance;
e List and location of equipment and facilities for employees responsible for responding to
the emergency (fire-fighting equipment, spill response equipment, personal protection
equipment for the emergency response teams, first aid kits and stations);
Protocols for the use of the emergency equipment and facilities;
Schedule for periodic inspection, testing and maintenance of emergency equipment;
Clear identification of evacuation routes and meeting points;
Schedule of trainings (drills), including with local emergency response services (e.g. fire
fighters);
Procedures for emergency drills;
e Emergency contacts and communication protocols, including with affected communities
when necessary, and procedures for interaction with the government authorities;
e Proceduresfor periodic review and update of emergency response plans.
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b) HSE Rolesand Responsibilitiesfor Key Personnel
The project’s HSE performance has been and continues to undergo comprehensive planning
process to ensure that the management requirements identified are implemented on site through
clear designation of roles and responsibilities. The roles and responsibilities for managing
environmental and social issues associated with the proposed project, rest principally on UDSM
(and contractors engaged) with certain aspects assisted by the local authorities and NEMC. A
summary of the HSE responsibilities for the key personnel are given:

Project Manager (PM): Responsible to ensure that adequate and suitable resources are allocated
to the project to enable it to be completed, while complying fully with the requirements of the EHS
Plan, and all applicable regulatory requirements.

Environmental Health and Safety Manager (EHSM): Responsible for the development of a
Project EHS Plan, or approve a plan developed by others. The Plan shall be with respect to the
National standards and specific for the UDSM project. Moreover, the plan will identify all EHS
requirements that need to be implemented to ensure, at a minimum, compliance with applicable
regulatory requirements and programs. The EHSM shall also prepare an Audit schedule for the
project, and ensure audits are carried out by appropriately trained persons, with the knowledge and
experience required to identify complianceissues. Ensure all audits are documented, and the report
and any required corrective actions are clearly communicated to all those required to take actions.
Advise and assist in the investigation of serious accidents and dangerous occurrences. Where
required, assist in the reporting of all such cases to regulatory agencies. Provide EHS support to
the Project Manager and ensure all required internal and external EHS reporting is completed on

time

Site Manager: Responsible to ensure all elements of this project EHS plan and updates are
communicated and implemented at the site.
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Ensure all works, acts and emissions on site under the responsibility of UDSM, comply fully with

all applicable regulatory requirements. Correct or cause to have corrected, noted or reported any
EHS deficiencies.

Ensure persons under the control of UDSM are not assigned tasks or asked to operate
equipment they are not trained or competent to undertake.

Ensure adequate security provisions arein place and fully implemented.

The Site Manager shall ensure the resources and facilities required to implement this plan
arein place before mobilization and remainsin place until demobilization.

Coordinate al activities with Customer and other Contractors/Subcontractors on the
project site. Ensure all work on site only proceeds when required Safety Risk Assessments
(SRAS) have been completed and reviewed by a competent person, and communicated to
those who can be impacted by the hazards identified.

Ensure all staff and visitors have the required orientation training.

Consultant: The Consultant shall ensure that those mitigation measuresthat areto beincorporated
in the designs are completed before the implementation of the project.

8.3.2 TheContractor

The Contractor shall ensure that those mitigation measures that are to be implemented during
mobilisation and construction are attended to. The Contractor shall designate among its staff

/appoint an officer to act as Environmental Liaison Officer (ELO) and he/she will be responsible

to ensure the environmental and social management mitigation measures are implemented during

the contract period. The ELO after being provided with the required capacity shall be responsible

for

Establishing procedures, contracts, memorandum of understanding (MOU), where
applicable, for interaction with authorities and local communitiesin MsalalaDC.

Keeping record of materials and technol ogies used and actions performed and reporting on
the same (environmental monitoring and reporting).

Documenting al complaints/conflicts/disagreements with details of the persons involved
and the subject matter.

Coordinating necessary studies/inspections of environmental performance (self-audits).
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Project Specific Proceduresidentified in the EIA are:
= Emergency Response Procedures
=  Waste Management Plan
» Hedth and Safety Manual

= Storm water management Plan

8.3.3 EHSInduction

The purpose of the induction is to encourage environmental and social responsibility among all
personnel and ensure that the personnel are made fully aware of the measures required to be
implemented to minimize the potential impacts on the environment, prior to the commencement
of the operations. The personnel with responsibilities in specific environmental practices will be
adequately trained to ensure effective implementation of the works instructions and procedures for
which they have responsibilities.

8.34 Stakeholders

A number of stakeholderswill comeinto play during implementation of the ESMaP. It will be the
responsibility of UDSM to coordinate the involvement of relevant government authorities and
service providers particularly the Segese Ward and Bumva Village, and meet related costs. Roles
of some of the key stakeholders are summarized as follows:

Table 8-2; Roles of different key stakeholders

Stakeholder Rolein ESMP implementation

Msaladla District  Council | - Community mobilization and awareness (materia
offices (Community mobilisation, construction operations and related safety
Development, Environment hazards, HIV/AIDS, etc.

Management, Mining offices

etc.)

Segese Ward Office & Bumva | - Involving various village leaders and committees (e.g.
Village Office security, etc.)

- Community mobilization, training and awareness

School of Mines and Geosciences (SOMG) 144



ESIA Scoping Report The Proposed Establishment of Mercury-Free Gold Processing
Demonstration Centre for Small Scale Miners at Bumva Village, Segese
Ward, Msalala District Council, Shinyanga Region.

Stakeholder Rolein ESMP implementation

OSHA - Regular inspection and occupational heath and safety
trainings

NEMC - Ensure that the CIP Demostration Center is operated
according to the EMA, 2004.

STAMICO - Supply of chemicals to the proposed project and advice
small scale miners on adopting to CIP technology.

GCLA - Monitor al imported chemicals that shall be used during
the project operations.
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CHAPTER NINE
9 ENVIRONMENTAL AND SOCIAL MONITORING PLAN

9.1INTRODUCTION
Monitoring refers to the systematic collection of data through a series of repetitive measurements
over along period to provide information on characteristics and functioning of environmental and
socia variablesin specific areas over time. Four types of monitoring are also relevant to this ESIA
study.

i.  Baselinemonitoring — the measurement of environmental parameters during a pre-project
period and operation period to determine the nature and ranges of natural variations and
where possible establish the process of change.

ii.  Impact/effect monitoring: involves the measurement of parameters (performance
indicators) during establishment, operation and decommissioning phase in order to detect
and quantify environmental and social change, which may have occurred because of the
project. This monitoring provides experience for future projects and lessons that can be
used to improve methods and techniques.

iii.  Compliance monitoring: takes the form of periodic sampling and continuous
measurement of levels of compliance with standards and thresholds — e.g. for waste
discharge, air pollution.

iv.  Enhancement/Mitigation monitoring aims to determine the suitability and effectiveness
of mitigation programmes, designed to diminish or compensate for adverse effects of the
project.

v.  Product Quality Monitoring: The company quality policy isto achieveaprinciple, which
includes cGMP and its relevant codes of 1SO 13485 and GLP when appropriate, and
provide assurance to the public that each batch of diagnostic goodsis safe, effective and of
consistent high quality.

To ensure that mitigation measures are properly done, monitoring is essential. Tablel0-1 Below
provides details of the attributes to be monitored, frequency and institutional responsibility.
Monitoring frequency should be sufficient to provide representative data for the parameter being
monitored. UDSM shall ensure that monitoring is conducted by trained individuals following
monitoring and record-keeping procedures and using properly calibrated and maintained
equipment. Monitoring data shall be analyzed and reviewed at regular intervals and compared with
the operating standards so that any necessary corrective actions can be taken. Estimated costs for
environmental monitoring shall be presented in the detailed ESIA report.

9.2 PROJECT MONITORING DURING OPERATION

UDSM’s environment specialists shall be responsible for reviewing civil works contracts in line
with the ESMP requirements. UDSM shall play a coordination role with other key playersin the
implementation of the ESMP among them include contractors, local environmental authorities
(e.g., Bumva village, Segese ward, Msalala District Council, STAMICO, and Ministry of
Minerals.
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e During the construction phase, the Environmental expert of the contractor, under the
supervision of the Supervising Consultant shall prepare monthly ESMP implementation
reports to be approved by the CSC.

e During the operation phase, UDSM shall hire an environmental expert, who will be
responsible to conduct environmental audits and produce annual environmental and social
audits reports.

Thesereportsare useful for regulatory agencies responsible for auditing projects, including NEMC
and OSHA etc. During the operation phase, UDSM will be responsible for overall project
management and financial monitoring .Responsible for operational project management on site
including import of equipment, local contracting issues and operation of the Gold processing plant.
Environmental, Social and product quality monitoring reports shall be among the useful tools for
regulatory agencies responsible for auditing projects, including NEMC and OSHA.

9.3 STAFF TRAINING
UDSM Staff shall be offered internal training from time to time as production technology may
evolve. Staff in various departments will be trained on Standard Operating Procedure (SOP) in
their relevant fields. The training is arranged and conducted by heads of departments or assigned
personnel.
The training programs may include the following list of topics:

e Induction Training;

e Specificjob Training;

e Good Practices and Quality System in Gold Production;

e Hygiene Issues (Persona and Environmental)

e Environmental, Health and Safety |ssues

e (Good Documentation System

e Codes of Good Conducts Training

If there shall be aneed of external expert (i.e. OSHA) in delivering training session, arrangements
are made by management team. The heads of departments are responsible in identifying staff
training needs and shall be able to organize and supervise training sessions, including conducting
induction training for new employees and specific training for staff
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Table 9-1: Proposed Monitoring Plan for the proposed project

MOBILIZATION PHASE
Increased Loca people | Numbers  of | Continuousl | As per the | Inspection Loca community | UDSM NA
employment employed local people | y during the | Employment /Observation members employed
opportunity employed phase and Labour
Relations Act,
2004
Traffic loading Traffic jam and | Number of | Monthly Documents Inspection No Congestion and | Contractor | 3,000,000
accidents vehicles review, visual /Observation Zexro accident
CONSTRUCTION PHASE
Employment Local people | Numbers  of | Continuoud | As per  the | Inspection Local community | UDSM NA
opportunities employed local people | y during the | Employment /Observation members employed
employed phase and L abour
Relations Act,
2004
Air quality PM1o ug/m?® Daily Comparison Dust Measuring | 60-90 for a 24 | Contractor | 1,500,000
Deterioration dueto with  relevant | Equipment hour Average
dust emission Tanzania period
Standards (TZS)
Air quality SO; mg/m? Quarterly Comparison Portable Gas | 20 for a 24 hour | Contractor | 1,500,000
Deterioration dueto with  relevant | analyser Average period
exhaust emissions NO; mg/m? Tanzania 200 for a 1 hour
Standards (TZS) Average period
Noise pollution Noise level dBA Monthly Guidelines for | Noise Offsite Contractor | 1,500,000
environment al | measurement Day < 55, Night <
noise control for 45 Onsite
Tanzania Day <60
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Vibration pollution | Vibration mm/s PPV Quarterly As per OSHA | Vibration meter | To be within limits | Contractor | 2,000,000
level/intensity requirement set by regulatory
Increase generation | Solid waste Kg/day Weekly As per district | Site inspection, | Zero litter/No | Contractor | 4,500,000
of Solid Waste requirement Observation observed wastes on | &
open Consultant,
UDSM
Population Influx HIV/AIDS cases | Number of | Bi-annual Visual, Voluntary Zero HIV/AIDsand | Contractor, | 6,000,000
and Transition of cases Interview testing STDs transmission | Consultant
HIV/AIDS Cases UDSM
Occupational Safety | Noise level dBA Monthly Documentation | Sound level Zero case Contractor
and Health Risks Accident/incident | Number Daily Documentation | Documentation | Zero case & OSHA 4,000,000
, Inspection,
observation,
Interview
PPEs, Safety | Number  and | Daily Documentation | Inspection/Obs | All PPE provided, | Contractor
signs, safety | type ervation al sgns ingtdled, | UDSM 9,000,000
procedures, safety procedure S
training done, followed, all
periodic checks, medical
inspection, examinations done
medical safety
OPERATION PHASE
New Employment Employees Number Continuoud | As  per the | Inspection Local community | UDSM NA
opportunities y during the | Employment /Observation members employed
phase and Labour
Relations Act,
2004
Knowledge Small scale | Numbers Monthly Documentation | Inspection Small scale miners | UDSM 3,000,000
Imparted to Local miners /Observation trained
Practitioners

149



ESI A Scoping Report

The Proposed Establishment of

Mercury-Free Gold Processing
Demonstration Centre for Small Scale Miners at Bumva Village, Segese
Ward, Msalala District Council, Shinyanga Region.

Improve Efficiency | Gold  recovery | Percentage Daily Documentation | Measurement/ | Maximum pant | UDSM NA
for Gold Production | rate I nspection efficiency
Improve Health and | Small scale | Number Yearly Comparison Testing Healthy small-scde | UDSM 8,000,000
safety miners with  relevant miners
standards
Air pollution PM1o ug/m? Daily Comparison Dust monitor, | 60-90 for a 24 | UDSM 4,500,000
(exhausts and dust) with  relevant | Portable  Gas | hour Average
Tanzania analyser period
SO, mg/m3 Quarterly Standards (TZS) 20 for a 24 hour
Average period
NO. mg/m? 200 for a 1 hour
Average period
Noise pollution Noise level dBA Monthly Guidelines  for | Noise Offsite UDSM 1,500,000
environment a | measurements | Day < 55, Night <
noise control for 45 Onsite
Tanzania Day <60
Vibration | mpact Vibration mm/s PPV Quarterly As per OSHA | Vibration meter | To be within limits | UDSM 2,500,000
level/intensity reguirement set by regulatory
Increase Generation | Soil quality, water | mg/l Bi-annual Comparison Sampling and | No pollution UDSM 1,000,000
and Impacts quality with  relevant | lab analysis
associated with poor | (Heavy metal standards
management of concentration,
wastewater (i.e. pH, dissolved
from sanitary oxygen, turbidity
facility & TSF etc.)
Increase Generation | Solid waste Kg/day Monthly As per district | Site inspection, | Zero litter/No | UDSM 3,000,000
of Solid wastes requirement Observation observed wastes on
open
Occupational Safety | Noiselevel dB(A) Monthly As per OSHA | Sound level Zero case UDSM 1,500,000
and Health Risks reguirement OSHA
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Accident/incident | Number Monthly As per OSHA Documentation | Zero case 1,000,000
regquirement , Inspection,
observation,
Interview
PPEs, Safety | Number Monthly As per OSHA Inspection/Obs | All PPE provided, | OSHA, 10,000,00
signs, safety requirement ervation al signs installed, | MDC, 0
procedures, safety procedure s | UDSM
training done, followed, all
periodic checks, medical
inspection, examinations done
medical safety
Increased Number and types | Number Bi-annual Documentation | Voluntary ZeroHIV/AIDsand | MDC 8,000,000
Transmission of of awareness testing STDs transmission | UDSM
HIV/AIDS, STDs, programmes cases
COVID
Impactson Gender | Reported GBVH | Number Bi-annual Documentation | ESS 2 and ESS | Zero GBVH cases | UDSM 2,000,000
Based Violenceand | cases and Interviews 4
Har assment UDSM Gender
(GBVH) Number and types Policy
of awareness
programmes
DECOMMISSIONING PHASE
Loss of Employment | Pension fund | Number of | Once Documentation | Review UDSM NA
remittance employees documents
registered with
NSSF
L oss of Revenue Revenue lost Amount lost Once Documentation | Review UDSM NA
documents
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Waste generation | Solid waste, | Tones for solid | Weekly Documentation | Inspection and | Zero waste | UDSM, 5,000,000
from liquid waste wastes and observation observed MDC
decommissioning liters of liquid
activities waste
82,000,00
0
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CHAPTER TEN

10 COST BENEFIT ANALYSISOF THE PROJECT

10.1 INTRODUCTION

This chapter presents the cost benefit analysis (CBA) of the proposed CIP demonstration plant to
be built at Msalala. The estimation of cost benefit analysis reflects 25 years of the project design
period. The presented costs in this section are indicative and elementary qualitative description of
the plant’s costs and benefits. The total operation cost has considered the indicative costs for
implementation of mitigation measures as well as the cost of monitoring;

10.2 BENEFITSRELATED TO THE PROJECT

Recent Government initiatives on formalization of the ASGM subsector has contributed
significantly to Tanzania’s gross domestic product (GDP), making this activity an important source
of employment and income for miners and their dependents. The proposed project will finance the
selection and application of specific cleaner technologies in place of ASM, (i.e. by providing
aternative technologies) and prepare equipment to enable moving away from mercury. Overall,
these investments will support the Government’s efforts to formalize the ASM sector, and thus
raise the GDP.

The main benefit of the project is related to benefits of ‘pollution prevention’ and ‘exposure
prevention’ after the project implementation.

The following are some of the most valuable benefits of the project
i.  Engagement during construction and operation will create new employment opportunities.

This will bring direct monetary benefits to the new employees. This benefit could be
guantified in terms of salaries and taxes paid to the government;

ii.  Reduction of environmental (soil and water contamination) by ASM activities, reducing
remediation/rehabilitation costs, reducing environmental burden; and

iii.  Reduction of direct exposure to chemicals at various stages of mine processing by ASM,
thus reducing the costs associated with the burden of diseases.

10.3 COSTSTO BE SAVED BY THE ADOPTION OF THE PROPOSED
TECHNOLOGY

This EIA adopted a very recent Brazilan Model (Gasparinnetti et al., 2024) to evaluate monetary
costs of ASGM. This ESIA concentrates on impact vauations of deforestation, land degradation,
and mercury contamination. The ESIA adopted values associated with environmental damage
ranging from US$ 187,200 to US$ 389,200 (equivalent to TShs. 430 - 900 million) per kilogram
of gold processed by ASM in Msalaa, which is mostly attributable to environmental and health
outcomes related to mercury contamination, which represents more than twice the market value of
gold.
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The ESIA furthermore, adopted the theories in Gasparinnetti et al., 2024 and estimated the
socioeconomic costs generated by the activities of ASM in one (1) ha of land to about US$ 0.223
billion (equivalent to TSh. 580 hillion).

104 ENVIRONMENTAL AND SOCIAL COSTSASSOCIATED WITH
PROJECT IMPLEMENTATION

These are costs associated with implementation of the developed ESMP as well as monitoring
amounts to 92,000,000 and 82,000,000 TSH respectively. The project implementation costs as
per the BOQ amount to 174,000,000 TSH.

10.5 CONCLUSION

Therefore, the adoption of the proposed technology will save an average of 500 million
environmental and health costs, and about 580 billion of annual social economic costs. These
economic benefits are quite higher in magnitude as compared to the project implementation costs
and EHS costs.

Further, there are other unquantifiable benefits associated with time savings, aesthetics, health,
security and safety and higher quality gold that will be achieved. Asit is the objective project and
the wish of stakeholders, the CIP demonstration plant will become a centre for technology transfer
to ASGM in Tnzania, thus magnifying the project benefits.
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CHAPTER ELEVEN
11 DECOMMISSIONING PLAN

111 INTRODUCTION

Decommissioning is the formal process to remove something from active status, it is final phase
in the life cycle of the project after design, construction, and operation for the planned design
period. It is a process mostly involving operations such as dismantling and demolition of
structures, and management of resulting demolished materials. A decommissioning plan that takes
environmental issues into consideration shall be prepared by the Proponent prior to the
decommissioning works.

At the end of the design life of the project, the decommissioning of the demonstration plant may
be required. Decommissioning activities may involve demolition of structures and site restoration
or redesigning of the project. In case of redesign or change of land use, UDSM will prepare a
decommission plan and submit to Msalala District Council to NEMC for approval. UDSM will be
required to re-register the any new project planned for the site.

The prepared decommissioning plan shall have the following objectives
i. Prevent or minimize adverse long term social and environmental impacts of the
demonstration plant closure
ii.  Create aself-sustaining ecosystem or aternate land use based on an agreed set of priorities
among key stakeholders.
iii.  Enable all stakeholders to have their interests considered during demonstration plant
closure
iv.  Ensurethe process of closure occursin an orderly, cost-effective and timely manner.
v.  Ensureclear accountability and sufficient resources, for the implementation of the closure
plan
vi.  Establish appropriate indicators for evaluating implementation of closure process
vii.  To meet agreed completion criteria to the satisfaction of the Government through the
responsible Ministry.

11.2 POTENTIAL WASTE TO BE GENERATED

As part of site restoration significant amount of waste shall be generated and its quantification
shall be developed in the decommissioning plan, the waste to be generated during
decommissioning phase includes,
i.  Structural steel waste

ii.  Concrete

iii.  Electrical components waste

iv.  Machine parts

v. Wood
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vi.  Personal protective equipment waste

vii.  Liquid waste including waste water, petroleum products etc
viii.  Contaminated soils
11.3 POTENTIAL DECOMMISSIONING IMPACTS

Potential Impacts during the decommissioning phase include:

i.  Generation of demolition wastes (i.e. rubble); as part of demolition process significant
amount of waste shall be generated and shall require proper management for conservation
of the environment and health of people.

ii.  Occupation health and safety risksassociated with demolition works; Worker involved
in demolition activities shall bein high risk due to exposure to significant hazardsthat shall
be at site such asfalls, unintentional collapse of the structures, noise, vibration and dust, in
addition workers may also be exposed to hazardous chemical and biological agents.

iii. Exposure to dust generated from excavation and handling of soil stockpile;
Disturbance of the proposed project infrastructure and land as part of demolition activities
shall result to generation of dust that may cause short term or long term respiratory and
cardiovascular health problems to workers.

iv.  Lossof jobsby theindustrial staff; closure of the centre shall affect employed workers
astheir job shall end to allow demolition, this shall also affect the people depending on the
employed staffs.

v. Loss of revenue collection by the Msalala DC; when the centre stops as part of
demolition activity Msalala DC shall also lose revenues they used to gain as part of the
demonstration centre operation.

vi. Lossof jobsand businessin associated services. With the closure of the center, means
all the business associated with the centre shall aso stop hence other businessmen and
women shall lose their jobs.

114 PROPOSED MITIGATION MEASURES

i.  Provision of induction course and on job awareness talks on occupation health and safety

to workers;

ii.  Provision of relevant safety gears (including personal gears, fire protection gears, Safety
Aid kit etc);

iii.  Adhering to provisionsin the Occupational Safety and Health Act, 2003;

iv.  Applying best waste management practices so asto protect the environment.

v.  Encourage introduction of small SACCOS group to burst the economy of the people
especially the once lost the job.

vi.  Encourage other investor to ininvest in MsalalaDC so asto obtain new sources of revenue
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CHAPTER TWELVE
12 SUMMARY AND CONCLUSION
The Proponent, University of Dar es Salaam wishes to establish a Gold Processing
demonstration centre for small scale miners on an area of 8 ha, located in Bumva village,
Segese ward, Msalala district.

The proposed project has the main objectives of providing means for addressing the challenges
posed by mercury, in line with Minamata Convention, by developing strategies to promote
emissions reductions from mercury (including mercury-free methods, managing trade,
training); and developing public health strategies to reduce exposure of miners and their
communities to mercury.

Baseline data were collected and analyzed. Stakeholder’s engagement was done at the local
government level and District level. Stakehol ders were optimistic that the project would benefit
the community, as well as other surrounding communities.

A number of environmental and social impacts wereidentified and analyzed by the consultants.
They include loss of vegetation cover, generation of solid and liquid wastes from the
establishment of the demonstration center, risks of emerging labour related conflicts and
occupation health and safety issues. The EIA report contains mitigation measures for each of
the identified impacts, and a plan for their implementation. With good housekeeping, cleaner
production and best engineering practice, the predicted impacts could be avoided or minimized.
The Proponent is committed to implement the Environmental and Social Management Plan
(ESMP) in Chapter 8. An environmental and social monitoring plan is also presented in
Chapter 9, to guide anybody responsible to oversee monitoring of the project activities. The
Consultant is of the opinion that the project will have minimal impacts on the Environmental
and social settings of the project site.
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Appendix |: Detailed Record of Stakeholders Meetings

| ssue/question/suggestion

Stakeholder
(Name &
position)

Response

Response by

MEETING AT DISTRICT COMMISSIONER’S (DC) OFFICE
Date: 24™ July, 2023
Time: 1030-1100HRS
Place: District Commissioner’s Office, Kahama District.

Technology at Bumva Village, Segese Ward, Msalala DC.

Purpose: Stakeholder Engagement for the Implementation of Demonstration Centre for Gold Processing Plant Using Alternative

The District Administration isin full support of the project
and highly welcomes the effort to implement it.

Bumva village and surrounding villages are involved in small
scale gold extraction and processing, activities which expose
these people hazardous conditions, especially exposure to
mercury and dusts because they don’t have protective gears.
The centre will be an opportunity for these people to learn
best practices and techniques which are environmentally and
health friendly techniques.

The centre will raise people’s income in the area and save
time for other important undertakings.

The project will improve women’s health who bear the
burden of care of children and household members affected
by hazardous mining techniques

Ms. Mboni
Mohamed Mhita,
District
Commissioner

Mr. Hamad
Rajabu Mbega
Administrative
Secretary (DAS)

Noted.

Dr. Mugisha

(@) MEETING AT REGIONAL MINES OFFICE (RMO)
Date: 24" July, 2023

Time: 1100-1120HRS

Placee RMO’s Office at Kahama.
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Bumva Village, Segese Ward, Msalala DC.

Purpose: Stakeholder Engagement for the Implementation Demonstration Centre for Gold Processing Plant Using Alternative Technology at

RMO’s Office is in full support of the project and was
involved in the early plans to establish this demonstration
centre in Kahama District.

Artisanal miners do not have the capacity to establish CIP
plants and those who have been able to construct such plants
prioritize their own ores while small scale miners are placed
on the waiting list. Some are scheduled for January, 2024. So,
this centre is going to very helpful to the communities of
artisanal miners

Mr. Jeremia
Hango,

Ag. Regiond
Mines Officer

Mr. Sebstian S.
Masau

Principal Mining
Technician

Noted

Dr. Mugisha

Date: 24™ July, 2023
Time: 1140-1230HRS
Place: Take Tanganyika Basin Water Board Office at Kahama.

Bumva Village, Segese Ward, Msalala DC.

(b) MEETING AT LAKE TANGANYIKA BASIN WATER BOARD (LTBWB) AT KAHAMA

Purpose: Stakeholder Engagement for the Implementation Demonstration Centre for Gold Processing Plant Using Alternative Technology at

Some of the tributaries which drain to River Malagalasi and Mr. JumaN. Noted

ultimately to Lake Tanganyika such as Kigosi, Nikonga, Kubingwa,

Mtundu, Moyowas have their originsin Msalala DC and Head of Office,

surrounding areas. So, thereis a possibility of pollution

happening in Msalala district to lead to deterioration of water

of quality in the Lake Tanganyika Basin.

Once the CIP plant is established will small scale miners who Y es, but the process will be gradual.

do mercury-based processing be forced to stop? People will be asked to learn the new
technology and adopt it (set up their
own plants).

The project developer will have to request for water use Mr. Jastine Noted

permit from the relevant authorities Kaemile,

Dr. Mugisha

Eng. Pilly
Anthrumani
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Drawings of the project layout need to be submitted to the
Ministry of Water and Irrigation for approval. The ministry
has the mandate of ensuring that the proposed plant is
properly designed to prevent pollution of water sources.

CIP plants are supposed to ensure zero discharge of water
into the surrounding environment but the already existing
plantsin this area not properly designed to ensure such
standards

The proposed unit istoo small to take care of all the
processing needs in the area

Water Resources
Engineer

Noted

Noted

The plant isfor purposes of
demonstration and training so that
people can be inspired by the
advantages of this pant and set up their
own.

(c) MEETING AT MSALALA DISTRICT DIRECTOR’S OFFICE

Date: 24™ July, 2023
Time: 1430-1500HRS
Place: Take Tanganyika Basin Water Board Office at Kahama.

Purpose: Stakeholder Engagement for the Implementation Demonstration Centre for Gold Processing Plant Using Alternative Technology at

Bumva Village, Segese Ward, Msalala DC.

Has land required for the project already been acquired? Mr. Judica Yes. The area used to be village land.
Sumari The community assembly agreed to
Ag. DED giveit for the for project.

Will the project create employment opportunities and also
facilitate access to social services like water supply, housing
for health workers at the health facility close to the project
area, road and electricity?

Y es the project will create
employment opportunities both
directly and indirectly. Apart from
those who will be operating the plant,
other small business opportunities will
be there like food vending, kiosks etc.

Dr. Mugisha
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b__________________________________________________________________________________________________________________________________________==
Thisis agovernment project which
will be run of cost-recovery rather
than profit basis. Other services which
are also provided by the government
will continue to be coordinated by the
respective organs. However, these
organs we will be asked to consider
extending their services beyond the
project areato service the wider

community.
Isthe project area accessible by road? Y es, though rehabilitation is needed.
The project will affect the natural environment in the area Mr. Marthad Y es. Our time has a botanist who will
through clearing ad de-vegetation. Will there be assessment Mwinyi Khajama, | study the baseline conditions, identify
of the impact and revegetation after construction phase be Ag. DEMO likely impacts and suggest mitigation
done? measures which would include
revegetation.
The project will attract people into the area and lead to Noted. The project will need to work
population increase which in turn would lead to increased with DEMO’s office fight
reduction of biomass for charcoa and firewood. deforestation.
How will you handle solid waste around the project area? Part of our team is the environmental

engineer would will study and suggest
how to deal with all forms of waste to

be produced by the project.
Mining activities attract many people and this leads to spread The project will work with district
of diseases, especialy sexually transmitted diseases (STDs) health staff to sensitize people on the
like HIV/AIDS and syphilis. Some people intentionally importance of health sexual practices.
default medication and spread the virus. How will this project
handle this situation? Also, occupational health and safety

measures at the mining sites will be
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made part of the training package by
the demonstration centre.
There accidents in mining sites relating to the collapse of Noted. Occupational hazards and
walls of the very deep ditches (dura) upto 120 metres below safety measures at the mining sites
the surface from which oreis extracted. In every three months will be made part of the training
3 to 4 incidences would be report while others go unreported. package by the demonstration centre.

MEETING AT RUWASA-KAHAMA DC.

Date: 25th July, 2023

Time: 0900-0930HRS

Place: At RUWASA Office, LTBWB Building.

Purpose: Stakeholder Engagement for the Implementation Demonstration Centre for Gold Processing Plant Using Alternative Technology at
Bumva Village, Segese Ward, Msalala DC.

RAWASA operates awater supply project whoseis sourceis Noted and to be communicated to the | ESIA Team
deep bore hole and elevated tank at Segese (close to Segese developer for consideration

Centre). The source has enough water to supply to the

project.

€) MEETING WITH SEGESE WARD DEVELOPMENT COUNCIL (WDC)

Date: 25th July, 2023

Time: 1000-1130HRS

Place: Meeting Hall, CCM Building around Segese Ward Office.

Purpose: Stakeholder Engagement for the Implementation Demonstration Centre for Gold Processing Plant Using Alternative Technology at
Bumva Village, Segese Ward, MsalalaDC.

How much land will the plant take? Kafuru Songora, | Noted Dr. Kimwaga
Head Master,
Nyerere
Secondary School

What are the roles of other experts (like zoologist and Segese Village They will study the natural

botanist) who are part of thisteam? Chairperson environment and advise on how best
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to prevent or mitigate project impacts.
Zoologist will study wildlife (animals,
birds) whereas botanist will study
plants.

Why have you not visited the project area first before this Honest Amani, We are combining a number of
meeting so that you could use this meeting to share with us Medical Officer approaches to get the datarelating to
the findings of your investigation? Segese the project area. One of such
Dispensary approaches is seeking stakeholders’’
opinion after which we will go to the
specific project area and then
triangul ate the information for more
plausible findings.
Cyanide isaso very dangerous. He used it to suppress an Kafuru Songora, | The plant will be designed to detoxify
anti-hill and al the ants died. Now will this chemical notekill | Head Master, the waste it will be producing and
wild and domestic animals when it is released into the Nyerere recycle such products as water.
environment surrounding the project? Secondary School

A plant processing 20 tonnes of ore per day istoo small to
process all the ore produced in this area.

The plant is for purposes of
demonstration and training so that
people can be inspired by the
advantages of this pant and set up their
own.

Some people lose their ore through theft when they submit it
for processing. How will your plant deal with theft?

Arrangements will be made to prevent
theft of ore.

Will the project facilitate the supply of water (whichis
relatively cheaper) and electricity to their nearby community?

Thisis agovernment project which
will be run of cost-recovery rather
than profit basis. Other services which
are also provided by the government
will continue to be coordinated by the
respective organs. However, these
organs we will be asked to consider
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extending their services beyond the
project areato service the wider
community.

What if it happens that in the project areathereis a cultural
site for elders’ worship?

Procedures for relocation or avoidance
of such niche will be applied, in close
collaboration with the respective
elders.

Every good plan is aways clouded with fear and doubts but
we should consider this as afavour to us by decision makers.
It isalso part of the implementation of CCM Manifesto of
2020 to 2025.

Noted

(d) BUMVA VILLAGE COMMUNITY ASSEMBLY
Date: 25" July, 2023; Time: 1500-1700HRS
Place: Under Tree Shade, Bumva Primary School Ground

Purpose: Purpose: Stakeholder Engagement for the Implementation Demonstration Centre for Gold Processing Plant Using Alternative

Technology at Bumva Village, Segese Ward, MsalalaDC.

how poorly designed processing plants had caused serious |osses
including loss of livestock which drank polluted water from one of the
plants.

| ssue/question/suggestion Response Response
by

Asapoalitical leader in the area called upon his people to accept the Joseph B. Manyala | Noted ESIA

project because it was a blessing to their community. Reminded people Ward councilor Team

Requested that after construction phase, the area be revegetated

Requested that the project area should be fenced

Sadick Selemani Noted. to be made part of
recommendations.
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...
Asked if there also be constructed an air strip Not in the capacity of the
project proponent to make such
decision. Yet thereisagood
number of airports and airstrips
in the proximity to this project
area, which makesthis service

available.

Said they heartedly accept and welcome the project Flora Meshack Noted

Asked if the project would assist to get health workers for the dispensary

at Bumva

Wanted to know the project would start because they are very anxious Edward Malale Asabove

about it.

Will the plant have the capacity to process all the ore we produce? Asabove

We welcome the project but when will it commence? Sarah Paulo

Theroad to the project areaisin bad condition. will the project

habilitation it?

Will the project not involve ore clashing using hand hummer? James Lugonda All the ore will be clashed by
the palnt

The project should prioritize the youth from this areain the provision of | Musa Hungwi Noted. Will be communicated to

employment opportunities the devel oper for adherence

L et community members take time to think about this project? how much | Emmanuel The village chairperson clarified

areawill it take? Mwininga how the area was acquired. The

village assembly agreed,
minutes and attendance forms
were recorded and signed.

Urged people to welcome the project. if it’s a woman we will suck her Lufega Noted
milk, if it’s a man they well marry our daughter
The project area, eight (8) acres used to be village government land. So Juma Kapalasa Noted
there is no dispute.
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L =-=
What are the opportunities which come with the project apart from Prevention of use of mercury
provision of guarding/ security services? which pollutes the environment
and affects human health;
improved incomes due to more
efficient and effective
technology reducing processing
time from 3 or 4 daysto 1 day
and recovery of gold from 60%
or 70% to above 90%.

(e) FIRE AND RESCUE FORCE

Date: 15" April, 2024; Time: 1500-1600HRS

Place: Fire & Rescue Force — Kahama Office

Purpose: Purpose: Stakeholder Engagement for the Implementation Demonstration Centre for Gold Processing Plant Using Alternative
Technology at Bumva Village, Segese Ward, MsalalaDC.

| ssue/question/suggestion Stakeholder Response Response by
(Name & position)

The proposed TSF should be fenced in all sideways and on top Insp. Justine Noted Eng. Colman
Edwin

The entire proposed project facilities should also be fences Noted

There should be areserve tank specifically for containing fire fighting Noted

water.

(f) OCCUPATIONAL HEALTH AND SAFETY AUTHORITY
Date: 16" April, 2024; Time: 1200-1300HRS
Place: Occupationa Health and Safety Authority — Lake Zone Office
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Purpose: Purpose: Stakeholder Engagement for the Implementation Demonstration Centre for Gold Processing Plant Using Alternative

Technology at Bumva Village, Segese Ward, MsalalaDC.

good house keeping, and portable water ahould be provided and maintain
in all project phases

| ssue/question/suggestion Stakeholder Response Response by
(Name & position)

The contractor should register the proposed project and pay all relevant Insp. Nathanal Noted Eng. Colman

fees before commencement of the project. Sanga

During operation phase, UDSM shall also register the project and ensure Noted

compliance and pay al relevant fees.

Proper Personal Protective Equipment (PPE), clean sanitary facilities, Noted

(g) GOVERNMENT CHEMIST LABORATORY AUTHORITY
Date: 16" April, 2024; Time: 1300-1400HRS
Place: GCLA — Lake Zone Office

Purpose: Purpose: Stakeholder Engagement for the Implementation Demonstration Centre for Gold Processing Plant Using Alternative

Technology at Bumva Village, Segese Ward, MsalalaDC.

| ssue/question/suggestion

Stakeholder
(Name & position)

Response

Response by
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Chemical usesin different project component should be supervised by a | Mr Protazi Noted Eng. Colman
proffessional person/ Expert in all project phases Lusabara
Proper chemica waste handling should be exercised and maintain highest Noted and implementation
compliance level, particularly there should be no seepage of TSF water to shall comply with the
the environment and ensuring proper construction of TSF linning. Instructions.
The proposed project should be registered by GCLA Mr. Boaz Mizar Noted Eng. Colman
The implementation of the proposed project should not be done in flood The project isnot located in
prone areas, and not close to residences and should have security systems flood prone areas
All chemicals should be properly labelled and there should be an Noted
Emergency Preparedness Plan (EPP)
Since the proposed project shall involve the use of several chemicals, Same Lyochi Noted Eng. Colman
there should be well segregation at the store.
Hazardous wastes particularly hazardous chemical containers should be Waste shall be managed
well managed in al project phases according to national or
International requirements
The proponent should provide awareness the the close community The proponent shall provide
regarding project operations and Emergency Preparedness Plan (EPP) the awareness
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Appendix I1: Signatures of Consulted Stakeholders




ESI A Scoping Report The Proposed Establishment of Mercury-Free Gold Processing
Demonstration Centre for Small Scale Miners at Bumva Village, Segese
Ward, Msalala District Council, Shinyanga Region.




ESI A Scoping Report The Proposed Establishment of Mercury-Free Gold Processing
Demonstration Centre for Small Scale Miners at Bumva Village, Segese
Ward, Msalala District Council, Shinyanga Region.




ESIA Scoping Report The Proposed Establishment of Mercury-Free Gold Processing
Demonstration Centre for Small Scale Miners at Bumva Village, Segese
Ward, Msalala District Council, Shinyanga Region.

= 1
/N[ NAMEAND POSITION NSITToN & MAGN]/CONMENTS :
‘ CONTACT DATE
| - 1

{/ ol
1A ChilTian 3-5(&!.‘.}‘ Ny T2

APy S L) {.. { Ex4Y

’ J iy -
W AT S A :..!::4‘.' "'(‘ {’1"" .

katlio (G5 a <
. ,(“-'*-u Sél.; J ; -' L .r':-f» \
| orandeAhes ’( thedy 22 |
Loy L' tged Vh{:( “‘ ,#‘J,
|

LL«-”L';{A («!.n K ftelrdon. Aw I

175



ESI A Scoping Report The Proposed Establishment of Mercury-Free Gold Processing
Demonstration Centre for Small Scale Miners at Bumva Village, Segese
Ward, Msalala District Council, Shinyanga Region.




ESI A Scoping Report The Proposed Establishment of Mercury-Free Gold Processing
Demonstration Centre for Small Scale Miners at Bumva Village, Segese
Ward, Msalala District Council, Shinyanga Region.




ESI A Scoping Report The Proposed Establishment of Mercury-Free Gold Processing
Demonstration Centre for Small Scale Miners at Bumva Village, Segese
Ward, Msalala District Council, Shinyanga Region.




ESIA Scoping Report The Proposed Establishment of Mercury-Free Gold Processing
Demonstration Centre for Small Scale Miners at Bumva Village, Segese
Ward, Msalala District Council, Shinyanga Region.




ESIA Scoping Report The Proposed Establishment of Mercury-Free Gold Processing
Demonstration Centre for Small Scale Miners at Bumva Village, Segese
Ward, Msalala District Council, Shinyanga Region.




ESIA Scoping Report The Proposed Establishment of Mercury-Free Gold Processing
Demonsgtration Centre for Small Scale Miners at Bumva Village, Segese
Ward, Msalala District Council, Shinyanga Region.

Appendix I11: Site Layout
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Appendix 1V: Process Plant Flowsheet
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Appendix V: Mechanical Equipment List

UNIT
SN | PROCESS EQUIPMENT | SIZE CAPACITY | POWER QUANTITY
1 | Crushing Grizzly Screen | 150x150 mm 1
Jaw Crusher 200x300mm | 5-11t/h 11 KW 1
FEL
Cone Crusher 2ft, Fine 3-5t/h 22 Kw 1
Single deck
Screen 5-11t/h 1
Conveyor Belt 5-11t/h 5
Mill feed chute 1
Stockpile 30t
Grinding and 900x3000
2 | Classification Ball mill mm 1-35t/h 30 KW 1
Trommel
Screen 0.6x0.6 mm
Hydrocyclone | 125mm (dC) | 8- 15m3/h 2
Cyclone feed
pump 10-22m3/h | 7.5 KW 2
Raw water tank 10 m3 1
Sump box
Centrifugal
concentrator 1t/h 1 KW 1
VFD 50 Hz 10
Leaching
3 | Circuit Tonnage box 1m3 1
Process water
tank 20m3 1
Reagent
Mixing tanks 100 L 2
Reagent
Mixing tanks 200 L 1
L eaching tanks 12 m3 3
L eaching tanks 2m3 12
I ntertank
Screen 23x24 cm 0.8 mm 12
I ntertank
Screen 0.8 mm 3
Agitators 3
Carbon air
Lifters 14
Carbon
recovery screen 1
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Carbon safety
screen 1
Air filter 1
Air Piston
Compressor 2
Detoxification | Detox tank 40 m? 1
Agitator 1
Slurry pump 10-22m¥h | 75 KW 2
Reagent
Mixing tank 200 L 1
Feeding water
tanks 1000 L 2
Elution and Elution
Electrowinning | Column 1t 1
Acid water
Tank 500 L 1
Transfer pump 5.8 m¥h 2
Heat
Exchanger 3 KW 12
Elecrowinning
cell 90x90 cm 300 L 1
Digestion
Chamber 2.6x2.7m 1
Effluent u/g 2.37x2.37x3
tank m
Fume hood
Smelting
Furnace (Gas
fired) 1200°C 1
Barren solution
Tank
(Cemented) 2.6x2.7x3 m 1
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Appendix VI: TSF drawing
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Appendix VII: Non Technical Executive Summary (English & Swahili versions)

NON TECHNICAL EXECUTIVE SUMMARY

Environmental | mpact Assessment Report for the Proposed Establishment of Mercury-Free Gold
Processing Demonstration Centre For Artisanal Small-Scale Gold Miners (ASGM) at Bumva
Village Segese Ward, Msalala District in Shinyanga Region.

Proponent: School of Mines and Geosciences
University of Dar es Salaam

Proponent’s Contact: Maobile: +255 768 384 430
mshiutz@udsm.ac.tz / mshiutz@gmail.com
University of Dar es Salaam
P.O. Box 35052
DAR ESSALAAM

EIA Expert:
NAME POSITION
Eng. Muganyizi Seliud Team Leader
Dr. Zainab Katima Chemical and Processing expert
Dr. Restituta Paul M. Environmental expert
Dr Mary Kayombo Hydrologist
Dr Heriel Moshi Botanist
Dr Steven Temu Zoologist
Dr Lucius Mugisha Sociologist
Eng. Colman Richard GIS Expert

The project involves the construction of a Mercury-Free Gold Processing Demonstration Centre for
Artisanal Small-Scale Gold Miners (ASGM) a Bumva Village Segese Ward, Msalala District in
Shinyanga Region that shall adopt CIP technology for extraction of Gold from Small Scale Miner's Ores
with a capacity of extracting upto 20tons/day. The facility will consist of Administration Block,
Laboratory building, Workshop and Store, Ore Stockpile, Processing Plant, Elution Area, Tailing Storage
Facility (TSF), Decant Water Pond, Power room, Fresh water storage facility, Kitchen and Canteen,
Access Road, Changing room, Sanitary facility, Monitoring borehole, Light and security system, and
Emergency Assembly Point, to be developed in 8 acres piece of land. Generally, the project activitiesare
comprised of the design, mobilization, construction and operation and maintenance of civil structures
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that represent al key unit functions of the demonstration center. The capital investment cost for the
development of the proposed Mercury-Free Gold Processing Demonstration Centre facilitiesis estimated
at 350,000 USD covering the consultancy fees, construction/installation materials, equipment, labour
charges and furniture.

The identification of impact was based on cause-cffect interactions between the projects’ activities
and the existing relevant baseline conditions (Vaued Environmental and Social Receptors, (VECS)
being physical, chemical, biological, built, or human. Impacts identification is extended through the
entire project cycle. Stakeholder involvement was made to ensure the quality, comprehensiveness
and effectiveness of the ESIA study as well as to ensure that various groups’ views are adequately
taken into consideration in the decision-making process. The identification of stakehol ders was based
on a Stakeholder’s Engagement Plan (SEP) that articulated the role and relevance of an institution,
authority, agency, group or individual to the proposed project. Key stakehol ders who were consulted
include the District Commissioner’s Office, Regional Mines Office (RMO), Lake Tanganyika Basin
Water Board, Msalala District Council, RUWASA-Kahama District, Occupational Safety and Health
Authority (OSHA) — Lake Zone, Government Chemist Laboratory Authority (GCLA), Fire & Recsue
Force — Kahama, Segese Ward Development Council (WDC), and Bumva Village Community
Assembly.

Some of the identified environmental impacts include soil disturbance during the design,
mobilization, construction and decommissioning phase which may result in soil erosion and siltation
if appropriate measures are not taken. Noise pollution is likely to occur resulting from project
activities and machines and equipment run as well as increasing road operation and traffic flow.
However, the project will bring a number of opportunities due to purchasing of supplies and services
during the project implementation. Employment opportunities and income to local communities as
the project will result into job creation for skilled and unskilled labourers.

Mitigation measures have been recommended to match the predicted impacts and possible
prevention, avoidance and corrective measures. The Environmental and Social Management Plan
(ESMaP) sets the “environmental conditions” that will be abided by project proponents during the
project's implementation. The Environmental Monitoring Plan (ESMoP) has been proposed for the
project, intended to ensure mitigation measures are implemented in accordance with regulations and
standards. Since the demonstration center will be constructed in Bumva Village, the cost for
implementation of the ESMoP during operation and maintenance will be part of the UDSM operation
cost. The proposed Mercury-Free Gold Processing Demonstration Centre for Artisanal Small-Scale
Gold Miners (ASGM) is anticipated to last for aminimum of 20 years based on its design. However,
the University’s operation may come to an end when natural disasters wash away the infrastructures
or when the government decides to change the land use for the entire project area. In those
circumstances the UDSM may decide to decommission the Mercury-Free Gold Processing
Demonstration Centre facilities at Bumva Village the assessment provides a preliminary
decommissioning plan for the proposed Demonstration Centre facilities. It establishes feasible
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decommissioning activities that can be accomplished without undue risk to the health and safety of

the public, and decommissioning personnel and without adverse effects on the environment.
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SWAHILI VERSION
MUHTASARI USIO WA KITAALAM

Ripoti ya Tathmini ya Athari za Mazingira kwa Kuanzishwa kwa Kituo cha Maonyesho ya
Usindikaji wa Dhahabu Yasiyotumia Zebaki kwa Wachimbaji Wadogo wa Dhahabu wa Kisanii
(ASGM) katika Kijiji cha Bumva, Kata ya Segese, Wilaya ya M salala, Mkoa wa Shinyanga.

Mwombaji: Shuleya Madini na Sayans ya Ardhi
Chuo Kikuu cha Dar es Salaam

Mawasiliano ya Mwombaji : Mawasiliano: +255 768 384 430
mshiutz@udsm.ac.tz / mshiutz@gmail.com
Chuo Kikuu cha Dar es Salaam
S.L.P 35052
DAR ESSALAAM

ElIA Expert:
JINA NAFAS|
Mhandisi. Muganyizi Seliud Kiongozi wa Timu
Dkt. Zainab Katima Mtaalam wa Kemikali na Usindikaji
Dkt. Restituta Paul M. Mtaalam wa Mazingira
Dkt. Mary Kayombo Mtaalam wa Hidrolojia
Dkt. Heriel Moshi Mtaalam wa Mimea
Dkt. Steven Temu Mtaalam wa Wanyama
Dkt. Lucius Mugisha Mtaalam wa Jamii
Mhandisi. Colman Richard Mtaalam wa GIS (Mfumo wa Taarifa za
Kijiografia)

MUHTASARI USIO WA KITAALAM

Mradi huu ungjumuisha ujenzi wa Kituo chaMaonyesho yaUsindikaji wa Dhahabu Y asiyotumia Zebaki

Wilayaya Msalala katika Mkoa wa Shinyanga ambacho kitatumia teknolojia ya CIP kwa uchimbaji wa

Dhahabu kutoka kwa Madini ya Wachimbaji wa Kiwango cha Chini na uwezo wa kuchenjua hadi tani
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20 kwasiku. Kituo hicho kitajumuisha Bloku ya Utawala, Jengo laMaabara, Karakanana Ghala, Hifadhi
yaMadini, Kiwanda cha Usindikaji, Eneo la Utogji, Mahali paKuhifadhi Mgi yaMkondo, Chumba cha
Umeme, Fasiliti ya Uhifadhi wa Maji Safi, Jko na Mghahawa, Barabara ya Kufikia, Chumba cha
Kubadilisha, Fasiliti za Usafi, Kibuya cha Kufuatilia, Mfumo wa Mwanga na Usalama, na Mahali pa
Mkusanyiko wa Dharura, ambavyo vitgengwa katika eneo la ekari 8. Kwa ujumla, shughuli za mradi
zingjumuishakubuni, kuhama, ujenzi, nauendeshaji namatengenezo yamiundo yakiraiainayowakilisha
kazi muhimu zote za kituo cha maonyesho. Gharamayauwekezaji wamtaji kwa maendeleo yavifaavya
Kituo cha Maonyesho ya Usindikaji wa Dhahabu Yasiyotumia Zebaki inakadiriwa kuwa dola za
Kimarekani 350,000 kufunika ada za ushauri, vifaa vya ujenzi/usanikishgji, vifaa, gharama za kazi, na
samani.

Ugunduzi wa athari ulizingatia uhusiano kati ya shughuli za miradi na hali yamsingi iliyopo (Receptors
za Mazingira na Jamii Zilizotambuliwa, (VECSs) ikiwa ni pamoja na vipengele vya kimwili, kikemia,
kibaiolojia, kilijengwa, au kibinadamu. Ufahamu wa athari unazidi kupitia mzunguko mzimawa mradi.
Ushiriki wa wadau ulifanywaiili kuhakikisha ubora, umakini, na ufanisi wa utafiti wa ESIA pamoja na
kuhakikisha maoni ya vikundi mbalimbali yanachukuliwa ipasavyo katika mchakato wa maamuzi.
Ugunduzi wa wadau ulizingatia Mpango wa Kushirikiana na Wadau (SEP) uliotamka jukumu na
umuhimu wa taasisi, mamlaka, shirika, kikundi au mtu binafsi kwa mradi uliopendekezwa. Wadau
muhimu waliokutwa ni pamojana Ofisi yaMkuu wa Wilaya, Ofisi yaMadini yaMkoa (RMO), Bodi ya
Maji ya Bonde la Ziwa Tanganyika, Baraza la Wilaya la Msalada, RUWASA-Kahama, Mamlaka ya
UsadlamanaAfyaKazini (OSHA) - Mkoawa Ziwa, MamlakayaMaabaraya Kemiaya Serikali (GCLA),

cha Bumva.

Baadhi ya athari za mazingira zilizotambuliwa ni pamoja na kuchafua ardhi wakati wa hatua za kubuni,
kuhama, ujenzi, na kufuta ambayo inaweza kusababi sha mmomonyoko waudongo na kuzibaikiwa hatua
sahihi hazitachukuliwa. Uchafuzi wa kelele unaweza kutokea kutokana na shughuli za mradi na mashine
na vifaa vyakukimbia pamoja na kuongezeka kwa uendeshaji wa barabara na mzunguko watrafiki. Hata
hivyo, mradi utaleta fursa kadhaa kutokana na ununuzi wa vifaa na huduma wakati wa utekelezaji wa
mradi. Fursa za gjira na kipato kwa jamii za ndani kwani mradi utasababisha uundaji wa gjira kwa
wafanyakazi wenye ujuzi nawasio naujuzi.

Hatua za kupunguza zimerekebishwaiili kukidhi athari zilizotabiriwa na kuzuia, kuepuka na kurekebisha
hatua zinazowezekana. Mpango wa Usimamizi wa Mazingira na Kijamii (ESMaP) unaweka "hali za
mazingird' ambazo zitazingatiwa nawaendeshaji wamradi wakati wa utekelezaji wamradi. Mpango wa
Kufuatilia Mazingira (ESMoP) umependekezwa kwa mradi, lengo likiwa kuhakikisha hatua za
kupunguza zinatekel ezwa kulingana na kanuni naviwango. Kwa kuwa kituo cha maonyesho kitajengwa
zitakuwa sehemu ya gharama yauendeshaji waUDSM. Kituo chaMaonyesho yaUsindikaji wa Dhahabu
Bila Hewa ya Zebaki kilipendekezwa kwa Wachimbaji Wadogo wa Dhahabu wa Kisanii (ASGM)
kinatarajiwa kudumu kwa angalau miaka 20 kulingana na muundo wake. Walakini, uendeshaji wa Chuo
Kikuu unaweza kufika mwisho wakati mgjanga ya asili yanapoa miundombinu au wakati serikali
inaamua kubadilishamatumizi yaardhi kwaeneo lotelamradi. Katikahali hizo, UDSM inawezakuamua
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Bumva tathmini hutoa mpango wa awai wa kufuta kwa vifaa vya Kituo cha Maonyesho
vilivyopendekezwa. Inaweka shughuli za kufutwa zinazowezekana ambazo zinaweza kutekelezwa bila
hatari kubwa kwa afya na usalama wa umma, na wafanyikazi wa kufuta na bila athari mbaya kwa
mazingira.
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Appendix VIII: Proof of Land Ownership
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Appendix I X: Approval Letter & ToR

THE UNITED REPUBLIC OF TANZANIA

VICE PRESIDENT'S OFFICE
UNION AND ENVIRONMENT

NATIONAL ENVIRONMENT MANAGEMENT COUNCIL
(NEMC)

in raply plesse gucte: Ref, No. HO,145/250/02/01 Date: 27" October 2023

University of Dar es Salaam,
P.O. Box 35052,
Dar es Salaam.

RE: REVIEW OF SCOPING REPORT AND APPROVAL OF TERMS OF
REFERENCE FOR THE PROPOSED CONSTRUCTION AND OPERATION OF
MERCURY.FREE GOLD PROCESSING DEMONSTRATION CENTRE FOR
ARTISANAL SMALL-SCALE GOLD MINERS (ASGM) AT BUMVA VILLAGE,
SEGESE WARD, MSALALA DISTRICT IN SHINYANGA REGION

Kindly refer to the heading above.

2. We acknowledge the receipt of the Scoping Report and initial draft of the Terms of
Reference (ToR) for the project refersnced No, EC/EIAI2023/7094, both relate to
conducting Environmental and Social Impact Assessment (ESIA) for the project
mentionad

3. Aller a thawough review of the submitted documents, the Council found that the
Terme of Referance (ToR) highlighted are generally acceptable to guide the EIA study
and henoo are now approved, Prepare and submit the EIA report for review. The
submitted report should adhere to regulations of the E1A and Audit Regulations of 2005
as amendad in 2018, particularly on PART X.

4. However, it ia assaential to align with the follovang accounts:

Evidanca of land ownership that bears the name of the developer for the
sorveyed area with a land use plan that is compatible with the proposed
actvity should be appendod

il You must consult all relevant staksholders (which ehould include bul not
ou limitad to Resldence Mines Office of Kahama, OSHA, LTBWBS, FIRE
AND RESCUE FORCE, and LGAs) and there should be avidence that
thay have bean consulted by signing against their names, In addition, their
concam must be taken on board in this study,

Lake Vicoona Wesl Zene Offics, Qetie Otce
Weliote: e, 00MC,001Z
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i, Attach readable site layout plan and approved architeciural drammngs
showing the location of all project companents indicating plot ratio,
covarage and selhacks;

Iv.  Ba carsin to present a thorough and nformative project design that
nicucss all of #s components;

v.  Ensue that basaine information/data on water quality, air qualty, noise
level and vibration, wind speed and direction as well as flora and fauna
are captuced wall In the report and should be based on recent data;

vi. Iderafy all project-related waste, and ensure proper handling and
Seposal procedures are in pacs for solid, liquid, and hazardous waste;

Vi Submit the conceptual design of the Tailing Storage Facility (TSF)
approved by the Ministry of Water (Dam Safety Depariment);

vill.  Sxhaustively cover concems regarding the handling of unused carbon
anct empty chemical containers in the EIS;

%, Eficenty ldenidy and exhaustively document all project-associated
Impacts, ensurng that robust mitgation measurss are properly
eorporated Inte the Environmental Management Plan (EMP);

X. Ensdre you engage a Xnowledgeable individual in the mining field,
prefarably & Melallurgy and Mineral Processing Engineer, for your study;

Xl Plsase provide & thorough breakdown of the tasks and procedurss
plaoned for the project's construction, operational, and decommissioning
phasas,

Xii, The repor should provide an extensive assessment of the project's
complanca with pacinent Acts, Policies, Regulations, and Legisiation;

X,  Ensure that coples of relevant permits and licences from relevant
autharities related to your actwities are mcluded in the improved EIS. The
cetificatesfparmitsilicenses should bear the name of the develeper of
slute he reiationship with the developer: These include but are not limitad
i (Minecal Rights documents and Land ownership/contract documents

[ (4} M

Xiv. Emergency Preparedness and Response Plan to be presented as a
standalone chapiar,

Xv. Please provide a detaled description of the management of absolute
chemicals and procedures for handling chemical spils;

xl.  Ofar a detailed dascrption of the stormwater management,

Laks Vickeda Wes! Zooa Ofice, Gaa Ofics
WeSekn: wew neme ootz
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XV Append the approval letter for the Tems of Referance {ToR), and please
ansure the submission of five copias of the Envirenmental and Soclal
Imzact Assessmant (ESIA) rapart to NEMC for review

Upon submission of the ESIA report and payment of review charges, 55 stipulated by
the systam, 11.& Council will arange for site venification and technical raview meetings
to verify the sdoquacy of the presented EIS. Please be mindful that the review charges
de not encamrpass the transportation costs for three officers whe will be visiting the
project sie for vedfication. It s important to note that these transpon expenses are the
responsibiiity of the peoject proponent.

Shoulg yeu nass aaditfonal information or clanfication ¢n this matier, please, contact
us through T No. +255 685 117 §89.

Yaurs sincersly,

Eng. %u

Ag- Zonal Manager

Copy to:  School of Mineg and Gecscignces,
University of Dar es Sataam,
P.0. Box 35052,
Dar se Salaam,

Lake Vizkaria Weat Zono Offee, Genta Obics
Visbedn: wary namg octz
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Executive summary
The Government of the United Republic of Tanzania (URT) has recelved funds from
the World Bank (WB) Global Environmental Facility (GEF) to undertake The
Environmental Health and Pollution Management Project (EHPMP). The EHPMP is
five years (July 2020-July 2025) regwonal project covering Tanzania, Kenya,
Zambia, Senegal, and Ghana which aims to strengthen the institutional capacity to
manage and regulate mercury use in Artisanal and Small-scale Gold Mining (ASGM)
in the participating countries.
In response, the URT government, through EHPMP intends to establish ASGM
demonstration centers in the ASGM areas, including Msalala District in Shinyanga
Region for which it has mandated University of Dar es salaam to develop a Carbon
In Pulp (CIP) Plant for ASGM mercury-free goid processing demonstration centre
at Bumva Village in Segese Ward of Msalala District in Shinyanga Region.
In partial completion of detailed design for the propesed TSF and civil engineering
infrastructures on the land sub-section and in the partial fulfilment of the
documentation necessary for application of relevant building permits, the client
engaged the hereby reported detailed design of the Tailings Storage Fadlity (TSF)
at the proposad project site,
The objective of the detailed design is to present the analysis of the environmental,
site condition and the investigations taken. This analysis involves the civil
engineering properties of the grounds at the project site such that the ground
stability / bearing capacity, seepage flow analysis and control, construction
method, slope stability analysis and detailed parameters of the Tailings Storage
Facility (TSF). It outlines the basis of the design and justifies the parameters
adopted for the engineening design, construction, operation, rehabilitation and
after closure of the Tailings Storage Facility.
Tailings Storage Facility design comprises of dam classification, analyzing the
stability of the ground and critical sections comparing to the bearing capacity
obtained from laboratory tests of samples from Geotechnical investigations done,
seepage analysis so as to reduce impacts to the environment, provide a safe
construction method, the parameters for the Tailings reservoir to accommodate
the Tailings, the information from the other gold processing plants about the
particle distribution of the Tailings aided in the design of decant tower, also the
report provides the preliminary stability analysis of raising the embankment dam
three times using downward construction methods every after 5 years, resuits
indicate that the embankment wall will be stable over a 20-year design life and
finally the report ends with foundations considerations, conclusions and
recommendations.
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1.0 Chapter ONE: INTRODUCTION
1.1  Description of the Project and Tailings Storage Facility {TSF)

The Government of the United Republic of Tanzani (URT) has received funds from
the World Bank (WB) Global Environmental Facility {GEF) to undertake The Environmental
Health and Pollution Management Project (EHPMP). The EHPMP is five years (July 2020~
July 2025) regional project covering Tanzania, Kenya, Zambia, Senegal, and Ghana which
aims to strengthen the institutional capacity to manage and regulate mercury use in
Artisanal and Small-scale Gold Mining (ASGM) in the participating countries. ASGM uses
mercury in gold recovery in a manner that is dangerous to human health and the
environment because amalgamation is done with bare hands and the amalgam is heated
in open air to drive away the mercury. Furthermore, in ASGM for every 1 kg of gold
recovered, about 2 kg of mercury is used and most of it is refeased into the environment.
In response, the URT government, through EHPMP intends o establish ASGM
demonstration centers in the ASGM areas, Induding Msalela District in Shinyanga Region
for which it has mandated University of Dar &s salaam (UDSM) to develop a Carbon In
Pulp (CIP) Plant for ASGM mercury-free goid processing demonstration centre at Bumva
Village in Segese Ward of Msalala District in Shinyanga Region, Among the structures
planned at the centre Is a Tallings Storage Facllity (TSF) (Figure 1, Appendix | - Figure
11 and Figure 12) that will allow for safe, optimum and sustainable handling of all tallings
from the goid processing.

To allow for detailed design of the proposed TSF and foundations for other related
civil engineering Infrastructures at the site and in partial fulfilment of the documentation
necessary for application of relevant bullding permits, the client engaged the hereby
reported TSF engineering design senvices at the proposed project site.

1.2 Legal Requirements Guidelines and Supporting Principles

TSF design, construction, operation and dosure is guided by several Tanzanian
and international legisiations, standard and guidelines. The TSF is designed based on the
following legislations, standards and guidelines;

1.2.1 Legal Requirements

» The Mining {Safety Ocoupational Heakth and Environmental Protection)
Regulations 2010

« The Water Resources Management (Dam Safety) Regulations 2013
The Engineers Registration Act No. 15 of 1997 and its amendments and
regulations

« The Envirenmental Management Act (No, 20) 2004 and Environmental Impact
Assessment and Audit Regulations 2005

Detailed Design Report for TSF at Segese in Shinyanga 8
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The Forest Act (No. 14) 2002

The National land use Planning Act (No. 6) 2007

The Land Act (No. 4) 1999

The Village Land Act (No. 5) 1959

The Village planning and Regulation Act (No, 58) 2007

The Local Government (District Authorities) Act CAP 287 R: E 2002
The Local Government (Urban Authorities) Act CAP 288 R: E 2002
The Investment Act (No. 26), 1997

The Ocoupational Health and Safety Act (No. 4) 2003

1.2.2 Guidelines, Standard and Procedures

« The Tanzania Ministry of Water {Dam Safety Guidelines) 2020

« The Guideline to the preparation of a deslan report for tallings storage faciities
(TSFs) by the Government of Western Australia, Department of Mines and
Petroleum 2015

o Tadings Storage Facility consequence category Assessment (under ANCOLD
2012)

» Dbservational approach philosophy, identification of TSF Critical Operating
Parameters and ongoing dam safety management

» Tailings geochemistry and management of Acid Mine Drainage (AMD) and
neutral Metalliferous Drainage (NMD)

« ICOLD (1996) A guide to tailings dams and Impoundments design,
construction, use and rehabilitation (1COLD Bulletin 106)

» Draft EPA / PIRSA Guideline Tallings and Tallings Storage Facilities EPA 2007

« The Tanzania Bureau of Standards Act (No 3) 15985

1.3 TSF Design Approach

In the kead up to selection of the preferred tadlings storage option, the avaiable
leading practices of TSF design were analysed and also based on the available TSF
footprint area and the site topography. Leading practices of TSF design require risk-based
analysis tn be applied. In this way a tailings management system can be developed which
effectively manages potential safety, health, environmental and community impacts to
acceptable levels to stakeholders and the authorities. The preferred option was then
studied in more detail to ensure that the design would manage the identified risk issues,
that geotechnical structural and risk management control designs are fit for purpose and
that commitments made for construction, operation and closure of the TSF are practical,
defendable and achievable. The TSF design selection methodology was based on the
ranking system of key parameters including health, safety, environment, community and
ECONOMIC 1isk,

D s =5
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e e e e e e s o w25,
A TSF with storage capadty of 22,000 cubic metres is proposed as follows. The mine
plant throughput is 20 tonnes per day. Assuming 95% availability of plant, it implies that
the throughput per annum is equivalent to 20 tonnes per day x 95% x 365 days per year
= 6,935 tonnes per year, Taking the solid density of are to be 2.8 tonnes per meter cubic
with 45% solids, we get the density of the slurry to be 1.41 tonnes per cubic meter from
which a volume of 4,918 cubic meters per year is determined. Therefore, for a five-year
design life before raising the TSF, an estimated reservoir volume of 22,132 cubic meters
is required assuming only 10% of the water will be recycled. Starter dam height varies
2iong the perimeter with the maximum height being 5.0 m. The bottom area of the TSF
is 70m by 70m equivalent to 4,900 square metres with a TSF slope embankments of 1:2
and 1:3 for upstream and downstream edges respectively, The total area of the TSF
including the embankments is approximately equals to 10,100 m?, The design free board
I5 0.5 m and the top of starter dam efevation 1252.50 m being on the northern part of
the TSF footprint, The elevation of the existing ground on the southermn part of the TSF
being 1252.50 m above mean sea level, therefore making it possible to utilize the aut
slope in containing the tailings.

1.4 Scope of TSF Design

* To cobect, measure, analyse data and information in order to analyse all technical,
legal and environmental aspects of the proposed TSF design

» Preparation of site water management plan

» To check the stability and safety of the TSF based on the capacity given in the
scoping report

» Preparation of engineenng drawings and detalled sections of different parts of the
designed TSF

« Preparavion of a detalled design report which will be presented to the Ministry of
Water (MoW) and Ministry of Minerals (MoM) for review and approval.

1.5 Water Quality

One of the important aspects of Tailings Storage fadcilities construction, operation
and closure is hydrology and domestic water use, Baseling surface water and ground
water quality is of crucal mportance in order to avoid any future complaints which may
arise. The baseline studies were undertaken during the dry season where all of the
surface water sources didn't have water. In reference to the scoping report, the ground
water table in the area falls between 70-100 metres below the original ground level,
ground water through borehole will be used as a source for the proposed processing
plant. Therefore, after drilling of the boreholes and prior to commencement of the plant
operation activities, the baseline ground water qualities should be established.
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Figure 1: Google earth mmage showing the site of the proposed desygn of Talings Storage Faclty (TSF) ot Bumwa, Segess,
Msalak, Targania with the relsbve locations of gootechnical investication poits and possibie sources of sods for
embarkment tay lining,
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2.0 Chapter TWO: TSF Design Consideration

2.1 Design standards

Taking into consideration of the legal requirements guidelines and supporting
principles discussed in Chapter One, the TSF has been designed in accordance with the
Tanzanian Ministry of Water Dam Safety Guideline 2020. Cther relevant guidelines such
as the Australian Committee on Large Dams (ANCOLD) Guedelines including ANCOLD's
Guidelines on Tallings Dam Hanning, Design, Construction, Operation and Closure
(ANCOLD, 2012) were also incorporated.

2.2 Site selection

The proposed TSF will be located on the north westemn side of the processing plant
and other facilities, This ensures any storm water runoff from the TSF operations will be
collected on site as the topography (Figure 2 & Figure 3) of the property slopes towards
the north,

Detailed Design Report for TSF at Segese in Shinyanga 12
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Fgure 2: Aerial Topographical Survey map for Bumva-Segese -Aerial Orthomosaic
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Figure 3: Aerial Topographical Survey for Bumva-Segese - Digital Elevation Model with
Contours Map
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2.3 General TSF design criteria and constraints

The key design oriteria fundamental to overall life of TSF design are summarized in Table
1 based on;

Climate data

Selsmicty

Flood design criteria

TSF classification

Table 1: General TSF design criteria

Item description | Criteria / Constraint
Climate « Estimated mean annual precipitation:
998 mm
o Estimated mean annual relabive
humidity: 64%
o Estimated mean annual specfic
humidity: 12 gfkg
« Estimated mean annual wind speed is
3.3m/s blowing at a mean annual
direction of 115¢ from the north
direction
* Estimated mean annual surface air
. pressure: 88kPa .
Hazard dlassification consequence In accordance with the URT MoW Dam
category safety Guideline Table 2.2 the TSF dlassifies
as Uass C having Low to Very Low Risk with
| design inflow flood annual exceedance
| probability between 1/100 to 1/ 1000 years
and Maximum Credible Earthquake (MCE)
annual exceedance probability between
1/100 to 1 / 1,000 years
Design flood « Inflow Design Flood (IDF} up to and
including Year 1 = 1000 years event for
72-hour storm duration
» Inflow Design Flood (IDF) during
operations = One thirds between 1,000
years and the Probable Maximum Flood
(PMF) event for 72-hour storm duration
« Inflow Design Flood (10F) for dosure =
Probable Maximum Focd (PMF) event
for 24 hour storm duration

Detailed Design Report for TSF at Segese in Shinyanga 15
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Criteria / Constraint

Seismic design

» Maximum Design Earthquake (MDE) = 1
/ 1,000 years

« Mean maximum firm ground
acceleration = 0.18g, Magnitude = 6.3

Talkngs production

The mine plant throughput capacty is
expected to process 20 tonnes of ore per
day. Assuming 95% avaitabifity of plant, it
imples the throughput per annum is
equivalent to 20 tonnes per day x 0.95 x
365 days per year = 6,935 tonnes per year
The bottom area of the TSF Is 70m by 70m
equivalent to 4,900m square metres with a
TSF slope embankments of 1:2 and 1:3 for

Monitoring Measures

upstream and downstiream edges
respectively
‘Average tailings shurry solids 45 % - 55 % (Solid to water ratio)
The achievable dry density of the ore | 2.8 tonnes per cubic metre.
The density of the slurry 1.41 tonnes per cubic metre
Site Water Management o Zero discharge from TSF pond, Water
from the TSF pond will be redaimed back
for processing.

»  Runoff water from the TSF area will be
collected by the Retum Water Pond and
re-used for processing

Starter embankment rise Rise varies along the perimeter with the
maximum height being 5.0 m oo the
northern part of the TSF and the minimum
crest height is 0 m on the southemn part of
the TSF from the exiting ground level

Uniform Embankment crest width 20m

| Talkngs crest perimeter 419 m long

TSF ultimate (maximum) height 50m

Excavated depth of the TSF Maximum 3.5 m then varies

Embankment construction material Overburden from the TSF footprint area

o ‘and borrow pits

Construction schedule ‘Excavated pit and raised embankment
construction

Water Management System and Seepage collection systems indude;

» Surface drainage trenches
» Groundwater monitoring wells (based
on hydrogeoiogical study)

Detailed Design Repovt for TSF at Segese in Shinyanga

16

253

Mercury-Free Gold Processing
Demonstration Centre for Small Scale Miners at Bumva Village, Segese




ESI A Scoping Report The Proposed Establishment of Mercury-Free Gold Processing
Demonstration Centre for Small Scale Miners at Bumva Village, Segese
Ward, Msalala District Council, Shinyanga Region.

_Item description Criteria / Constraint

Stability Analysis The minimum acceptable factors of safety
based on the ANCOLD "Guidelines on
Tailings Dams" (2012) and CDA "Dam
Safety Guidelines™ (2007) which are as
follows;
During construction = 1.3
Long term (post closure) = 1.5
Post-earthquake (full liquefaction of tallings
assumed) = 1.2
TSF Foundation / tadings depaosition Beach slope 1 %
TSF diosure requirement Detalled TSF closure plan is described

Table 2: Material requirements for the construction of an embankment for a TSF

Task [ Part of the TSF Criteria [ requirements

Site cdlearance Remoave all top solis/rocks mixed with qrm or
vegetation roots

Foundation for an embankment The embankment should be laid at 2 minimum

depth of 0.3m below the ground level. After
excavation, the base should be well leveled or
compacted to receive the embankment, The
materials used should be weathered earth and
rodcﬂll excavated from inside the TSF footprint,
Crust of the embankment Insitu materials excavated rock/soil from the
TSF footprint
The rock should be angular to enhance
friction and interiocking between them
- When a rock fill is used, there are &arge voids
between the rock chunks that must be filled
with fines. Anes, or coarse rock dust, will fill
the sides and top of the embankment, bt
Brge voids may remain Inside of the
embankment, Care shousa be paid to this Issue
to ensure that no voids remain. Generally,
deformations areé not a problem, as the rock
pleces will remain intact due to friction and
interlocking between them,

Properties of the embankment fill
materials

Detailed Design Report for TSF at Segese in Shinyanga 17
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- The maximum dameter for rock In a rock fill
embankment should be imited to under
1000mm.

- Saturated unit weight = 19,0 kN/m?

- Dry unit weight = 16.6 kN/m*

- Permeability = 1,63 X 10°m/s

- Stiffness of the soil = 5 MPa

Compacton Control - Crust of the - Compacted in lifts of 300mm thick

embankment - Compact to at least 95% MDD BS - Heavy

« MDD = 2072kg/m? at an OMC of 9%

- 4 days soaked CBR of min 7% must be
achieved

= The control of moisture content should be
within +29% of the optimal moisture content
{OMC). If the material is too wet, then excess
moisture should be removed with asration,
Altematively, if the material is too dry, the
moisture content can be boosted with
vatering and disking.

Clay liner - 300mm thick compacted clay layer
throughout the TSF (bottom and upstream
sides) with a maximum coefficient of
permeability of 6,6 x 10%m/s

- Liguid limit (LL) = 40% to 50%

- Plasticity Index (PI) = 2096 to 30%

- Compact to 0.95% of the MDD, MDD =
1780kg/m? at an OMC of 15.1%, The
moisture content during compaction should
be fimited within +2% of the OMC

- 4 days soaked CBR of min 3% must be

achieved

HOPE liner - Al least one layer of 1.5mm thick HDPE liner
to be laid on top of day liner layer,

- Specifications of the required HDPE liner

Yield strength = 2ZkN/m

Yield elongation =« 12%

Break strength = 40kN/m

Break elongation =700%

Puncture resistance = min. 480N

Tear Resistance = min, 187N

D et LTV,
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+ Dimensional stability = +2%

* UV resistance membrane

Decant tower - 1200 mm diameter precast concrete slotted

pipe surrounded by washed gravels with

dserw @round 2 — 3 mm in tum surrounded by
clean rockfill with dsow, up to 40mm.,

Riprap stones = Use of 300mm thick riprap stones layer on
the downstream sides to protect the crust,

= The density of rock used for riprap typically
varies from about 2,400 kg/m’ to 2,800
kg/m?

= Stone for riprap should be hard, durable field
or quarry materials. They should be angular
and not subject to breaking down when
exposad to water or weathering. The specific
gravity should be at |east 2.4,

- Well-graded mixture.

- Riprap should be inspected periodically for
scour or dislodged stones, Control weed and

grass growth as needed.

Monitoring boreholes - Dri¥ a borehole of 200mm diameter to a

maximum depth of 100m, supply and install

casing, submersible pumps to the fully

- S operation of the pump

Access embankment to the decant = Supply and construct a decant pond access
tower embankment earthworks compacted in lifts
of maximum of 0.3m height or as directed by
the Supervising Engineer.

Return water pond - Excavate a return water pond of 300m? to a
minimum depth of 1.5m with side slopes of
1:1.5

- 300mm thick compacted clay fayer
throughout the return water pond with a
maximum coeffident of permeability of 6.6 x
108 m/s

- At least one layer of 1.5mm thick HDPE liner
to be &aid on top of day liner layer

- Restrict runoff water from entering the
return water pond

I =)
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2.4  The Observational approach and dam safety program

In accordance with ANCOLD 2012 the design and management of the TSF will
utilize the observational approach. The observational approach allows the TSF to be
optimized over time as monitoring information becomes available and the design and
construction methodaologies evolve. The observational approach allows any changes that
meght cccur during the life of the TSF to be accormmmodated whilst meeting the design
criteria and objectives over the entire life of the TSF,

2.5 Geology

Bumva - Segese local geology description by the geological map of Bukombe
Quarter Degree Sheet 62 from the Geological Survey of Tanzania suggests the project
area (Figure 4) consists of sandy soil overlying a diorite, coarse grained equi-grannuiar
gray derived from granite through the crystaliization of magma vathin the earth crust rich
in plagieciase, clinopyroxene, homblende and apatite minerals. On the southern part of
the site, the geology of the site consists of green stone, Mafic to felsic and banded iron
formations with one line interpreted as a fault,
SCLONCAL MAP OF BUSDMAE T Approximatety site

GRS ey v

AR N

-
(=
-
e
-
L)
]
(L
s
E

Fgure 4: Extract from the Bukombe Quarter Degree Sheet 62 Gealogical Map of
Tanzania (Geological Survey of Tanzania (GST), 1967)
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2.6 Climate

Appendix I1 incorporates site weather information that summarises weather data
from 2000 to 2022 with the data being presented as maonthly averages over 22 years
(NASA, 2023).

3.0 Chapter THREE: TSF Design and construction details
3.1  Dam Cassification
In accordance with the United Republic of Tanzania Ministry of Water {(MoW) Dam
safety Guideline Table 2.2 the TSF dassifies as Class C having Low to Very Low Risk with
design inflow flood annual exceedance probabiity below 1) 1000 years and Maximum
Credible Earthquake (MCE) annual exceedance probability below 1 / 1,000 years.
Simplified studies shall be conducted for Class C dams when falling in the category

of dams with a risk in accordance with the Water Resources Management Act No. 11 of
2009. For dams in Class C, only general layout drawings of the dam and outlet works
together with material characteristics have to be provided. Therefore, the following
studies have been undertaken by the MoW nominated project Approved Professional
Person {APP) (Appendix I) and are to be submitted as attachments to 2 filled-in Form No,
2 for application for Tallings Storage Facility Construction Permit from the Director of
Water Resources of MoW;

1) Topographic Survey

2) Geotechnical Site Investigation

3) Geochemical Analysis

4) Hydrological Study

5) TSF Design

6) TSF CGeneral Sechons and Plans

D o VN
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Table 3: Design with consequence category (Source the United Republic of Tanzania
Ministry of Water (MoW) Dam safety Guideline Table)

Dam Classification Design Inflow Flood Design Earthquake
Very High Risk "A*  Annual Exceedance Probabiity | Annual Exceedance
between 1/10000 and Probable | Probabdity of 1/10000 of
Maximum Flood (PMF) Maximum Credible
Earthquake (MCE)
High risk 8" Annual  Exceedance Probabllity| Annual Exceedance

between 1/1000 and 1/10000 Probabdity between 1/1000
ad 1/10000 of MCE

Low Risk "C" Annual Exceedance Probabiity Annual Exceedance
between 1/100 and 1/1000 Probabiity bstween 1/100
and 1/1000 of MCE
Very Low Risk “D"  Annual Exceedance Probabdity of | Annual Exceedance
1/100 Probabiity of 1,100 of MCE

3.2 Summary of design

A TSF with storage capacity of 22,000 cublc metres Is proposad as follows. The
mine plant throughput is 20 tonnes per day. Assuming 95% availability of plant, It implies
that the throughput per annum is egquivalent to 20 tonnes per day x 95% x 365 days per
year = 6,935 tonnes per year, Taking the solid density of ore to be 2.8 tonnes per meter
cubic with 45% solids, we get the density of the slurry to be 1.41 tonnes per cubic meter
from which a2 valume of 4,218 cubic meters per year is determined. Therefore, for a five-
year design life before raising the TSF, an estimated reservair volume of 22,132 cubic
meters is required assuming only 10% of the water will be recycled. Starter dam height
varies along the perimeter with the maximum height being 5.0 m. The bottom area of
the TSF is 70m by 70m equivalent to 4,900 square metres with a TSF slope embankments
of 1:2 and 1:3 for upstream and downstream edges respectively. The total area of the
TSF including the embankments is approximately equals to 10,100 m?. The design free
board is 0.5 m and the top of starter dam elevation 1252.50 m being on the northem
part of the TSF footprint. The elevation of the existing ground on the southern part of
the TSF being 1252.50 m above mean sea level, therefore making It possible to utilize
the cut slope in containing the tzilings. The working drawings are attached in the

Appendix III .

D s TR & P,
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3.3 Suabiity analysis
The perimeter embankment earth starter dam wall will have varied heights as

shown on the general section and plans the least being 0 m from the ground level
(Southern part of the TSF) and highest being 5.0 m from the ground level (Northern part
of the TSF). Stability analysis will be considered at the critical section of the TSF
embankment on the northern part with the crest elevation (1252.5 m) relative to the dam
floor | wall toe as representative of the entire perimeter wall, A trapezoidal embankment
earth dam wall section will be deployed throughout as per the representative sections
shown on the general sections and plans; e.9. Figure 5 and Appendix III for a detadled
description of the design drawings. The crest elevation is 1252.50 m on the scuthern part
of the TSF however it utilizes the cut siope of the existing natural soil, slope stability
analysis on this section has also been performed.  Figure 6 summarises a free body
diagram of the limit eguilibium forces on the critical section of the embankment dam
wall based on which the stability analysis of the selected embankment dam wall cross-
section is very stable throughout the design pericd of the TSF.
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Figure 6: Equilibrium of forces on the cntical section of the embankment starter dam
wall (Northen part of the embankment)
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Factor of Safety for overtumning;

FoS overturning =

M testoring

Z Hmobll(zmg

2855 X 24 + 475 x20.3 + 190 x 16 + 712.5x 10
i 1428x15

26659.5
214.2

FoS overturning = »» very stable

Factor of Safety for sliding;

L F tan Vv
FoS sliding = 2 Frestormn g )

Z Fmobilim'ng 2 2 H
Tamp is the interface shear resistance given as 0.466 for gl’MlS and coarse

sands (assuming friction interface angle equals to angle of internal friction)

0.466 x 1663
Fos sliding = a8 =54 stable

Bearing Capacity, contact pressure (o, ) due to embankment loading

285.5 + 475 + 190 + 7125
Oy = 57 = 61.6kPa

ad, = 62kPa < 320 Okay.
Contact stresses < Allowable bearing capacity

The slope stability analysis relies on the cross section of the
embankment on the northern and southern part of the TSF. This serves as
the critical sections for the analysis based on the physical possibility of the
potential failures on the embankment side slopes. The embankment is
considered to rest on the diorite rock overlying a clayey gravel soil.
Therefore, a two layers of soil model were created with varying parameters
to mimic the actual site condition.

Analysis type was based on Morgenstern Price and the governing code
is BS 8006:1995 Section 7. In this analysis, trial slip surfaces are defined by
the grid and radii method. Radii were produced within the clayey gravel soil
where the varying radius of the circles measured from each point in the grid,
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Analysis of a variety number of failure surfaces to identify the critical
failure plane was carried out, A drcular failure mechanism was typically the
starting point for an analysis of several circles with varying radii and centers,
The mechanism with the lowest global factor of safety is the critical one and
it was ensured that the critical failure is surrounded by the yellow and green
colors. The overall stability of the embankment slopes of the TSF as per
analysis carried out shows that the slopes was safe (stable) with a factor of
safety greater than 4.7 on the downstream slopes based on Slope/W analysis
software as shown in Appendix IV - Figure 16.

3.4 Embankment rockfill dam raise

The design consists of raises to the existing embankment by
downstream construction methods for 3 times with downstream and
upstream slopes of 1:2 and 1:1.5 respectively. The initial raise will add
around 3 meters to the existing dam embankment, followed by a second
raise of approximately 2.2 meters above the first raise, and finally, a third
raise of 2 meters from the top of the second raise as depicted in Figure 7,
This preliminary design aims to confirm feasibility before implementation.
With each raise accommodating a TSF capacaty of about 22,000 cubic
meters, the cumulative reservoir volume is estimated to reach approximately
88,000 cubic meters over a 20-year design life. The choice of rock / earthfill
materials must adhere to the specified recommendations.

Stability analysis at each dam raise will be considered at the critical
section of the TSF embankment on the northemn part as representative of
the entire perimeter wall. A trapezoidal embankment earth dam wall section
will be deployed throughout as per the representative sections shown on the
general sections. Table 4 provides stability checks for each raise. However,
the calculations presented below are specifically focused on the third (final)
embankment raise, which is deemed critical in terms of loading as shown in
Figure 8, Refer Appendix III for a preliminary drawing for embankment dam
raise that is to be done every after 5 years,
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Figure 7. Cross section of the oftical Northen TSF embenkment dam ratses by downstream construction methods to
accornmodate a design ife of 20 years
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Figare 8. Equiibrdum of formes on the critical section of the third rased northem embankment of the Taling Storage
Faciity (TSF)
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Factor of Safety for overtuming;

Mri’ gtorin
FoS overturning = S Trne
mobilizimg

1448 X 389 + 2121 % 325 + 463.6 x 254 + 2828 x 16.3

965 x 3.9
FoS overturning = o very stable
3763.5
Factor of Safety for sliding;
FoS sliding = ) F"ulormg _ tang ¥V

z qub:lc‘xhw N 2 H
Tang is the interface shear resistance given as 0,466 for gravels and coarse

sands (assuming friction interface angle equals to angle of internal friction)

0.466 x 6860.6
Fos sliding = —5a - 33 stable

Bearing Capacity, contact pressure (a,,) due to embankment loading

1448 + 2121 + 463.6 + 2828
oy = T = 153.5kPa

a, = 154kPa < 320 Okay.
Contact stresses < Allowable bearing capacity
The same stability analysis procedures were followed for each raise and the
results are presented in Table 4.

Table 4. Stability analysis results at each embankment raise

_ Factor of Safety (FoS)
Capacity COntnctstrenesvs[
No.of raise | for  each Overturing Sliding  allowable bearing Remarks
raise (m") caphcity
1 24350 33.9 3.6 | 101<320kPa | Stable |
2 22410 51.2 3.4 | 128<320kPa | Stable
3 22930 | 488 | 33 | 154<320kPa | Stable |

D e § 5 N
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3.5 Construction details

This stage of the TSF construction is to involve a starter wall of the
dam only and therefore the construction can be considered as a centreline
to downstream construction.

The dam will be entirely construction within the area of mining license
of the mine owner and therefore there isn't acquisition of new night of way.

The general dimensions of the TSF are presented on the general plans
and sections. The TSF is proposed to cover a footprint of approximately
4,900 square metres enclosed with a perimeter earth embankment dam of
419 m long which has a trapezoidal cross section with variable heights from
the bottom level of the TSF ranging from 3.5 m to 5 m height while the base
dimension ranges from 0 m to 27 m with a uniform crest width of 2.0 m.

The type of impoundment adopted is a raised embankment and the
deposition will be perimeter spigots around a decant tower and supernatant
pond to allow sub-aerial tailing discharge which will lower the speed of the
discharge and lead to good deposition sequence.

There being no existing structures at the location of the proposed TSF
nor nearby houses or ather public infrastructures there is neither relocation
nor compensation expected to accrue from this construction and the land is
clean as the ground surface Is mostly covered by the rock. Table 5 - Appendix
VI summaries the BOQ for the construction of the proposed TSF.

4.0 Chapter FOUR: Operational requirements
4.1 Seepage Flow Analysis and control

Figure 9 presents seepage analysis through a representative critical
section of the embankment dam wall with a toe filter using a 2D flow net
diagram with the permeability characteristics for the wall and the
foundations as determined in the geotechnical site investigation report. The
calculated seepage per meter width along the wall at the critical section is
relatively high (~2.5 cum per m per day) suggesting the TSF should be lined
to reduce / cut-off the seepage. Therefore, the base of the TSF is to be lined
by a compacted 300mm thick clay liner and thereafter the entire TSF is to
be lined by at a single layer of approved HDPE geo-membrane 1.50 mm thick
as per Appendix V specifications.
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Figure 9: Seepage flow net at the critical section of the dam (Northen
embankment of the proposed TSF)

4.2  Uguefaction assessment of tailings

Given that the embankment wall Is a starter dam the tallings are not invoked for
stability analysis of the wall and therefore their liquefaction potential Is not considered
structurally impairing. Further, the substantial FoS realised with the dimensional cross
sections selected implied the whole wall is far from failure even with a rare liquefaction
potential of the taings.

43  Decant tower design
Assuming Pe of 150 mécrons for tailings, to control the steepness of the grain size

distribution; “#rker - 25 For filters in contact with 2 drainage pipe (well screen) the

Poas s0i

openings of the screen have to be - ftsie 21102, The Bumva - Segese

oEvrung of dramage pipr

tailings Particle Sze Distribution are assumed to be as in Figure 10.
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Assumed Particle Size Distribution
(based on the Tailings from other gold preccessing plants)

111 1 1

Figure 10: Partide Size Distribution of the assumed tailings at Bumva, Segese

The decant tower is designed by providing a simple access causeway to the decant
tower from selected fill matenals as usad to construct the existing TSF wall. Erect a decant
tower consisting of up to 1.2 m diameter slotted precast concrete pipe surrounded by
washed gravels with dses around 2 — 3 mm in turn surrounded by cean reckfill with des
up to 40mm.

4.4  Site water management plan

441 Objective
Site water management plan is designed to effectively control all water within the Project

area in an environmentally responsible manner. This includes the use of available water
sources for processing. Water sources that will be controlled indude;

» Surface water runoff, and

»  Groundwater
Freshwater will be required to supplement process water requirements and to provide
water to the plant throughout operations. Freshwater for use during plant operation will
be supplied by groundwater from drilled boreholes, In reference to the scoping report,
the ground water table in the area falls between 70-100 metres below the original ground
level, ground water through borehole will be used as a source for the proposed processing
plant.
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442 Surface Water
The source of the surface water is the precdipitation runoff which mostly ocours during the
rainy season. Based on the surface terrain of the proposed TSF construction much of the
runoff will be collected towards the northern part and therefore collection of surface
drainage trenches will be excavated to ensure most of the surface runoff will be directed
to collection storm water Impoundment / return water pond,

443 Groundwater
The site area has a potential for ground water, In reference to the scoping report, the
ground water table in the area falis between 70-100 metres below the ofiginal ground
level. Ensuring that ground water is safe and protected from pollution the TSF will be
lined to control seepage water if any also proposed monitoring borehole will be
implemented on the northern area of the project.
Freeboard alfowance and operating levels
The proposed TSF has been designed to be sufficient to contain unforeseen increases in
the level and movement of fluid within the TSF caused by;

» Uncertainties in design rainfall estimates

« Uncertainties in design catchment and runoff estimates

The fresboard shall be designed by water balance calculations taking into account

average and extreme conditions to prevent loss of free board during operations. However
for small mines the data for water balance may not be avallable during planning and
designing of TSF. Data can be collected during operation phase of the facility.

444 Freeboard definition based on 2020 Dam Safety Guidelines of Tanzania
The 2020 Dam Safety Guideline of Tanzania states that the total freeboard of a TSF is
defined as the vertical height between the waterline and the top of the embankment crest
(internal).

Total freeboard = Beach freeboard + operational freeboard

Whereby b=ach freeboard is defined as the vertical height between the waterline and the
beached tailings against the embankment faclity. The proposed TSF has been designed
taking Into account average and extreme conditions to prevent loss of freeboard during
operation. The minimum freeboard has been designed based on rainfall of annual
exczedance probablity of 1/ 1000 of & 72 howrs duration storm,

The proposed TSF freeboard has been cakculated based on the probable maximum
precipiation computations, In order to care of extreme wet weather conditions and 1:
1000 for 72 hours rainfall, extreme values have been agopted for the design of freeboard,
Based on the computation the depth of the extreme rainfall event to be accommodated
on the TSF is 300 mm. The total freeboard is computed between the Maximum
Operational Pond Level and the crest of the embankment;

Detailed Design Report for TSF at Segese in Shinyanga 33

270



ESI A Scoping Report The Proposed Establishment of Mercury-Free Gold Processing
Demonstration Centre for Small Scale Miners at Bumva Village, Segese
Ward, Msalala District Council, Shinyanga Region.

Summary for TSF freeboard
Item — Depth (m) |
Storm (1 in 1,000 years 72 hrs maximum storm) | 030 |
“Maximum pool depth 0.15
Allowance for settlement of the embankment wall | 0.025
Total freeboard 10.50

945 Site waler management infrastructures design
Site water management infrastructures design is a very crucial aspect in the overall TSF
design. The infrastructures ensures that all potential contaminated water is contained
onsite. The main water management infrastructures assocdiated with the proposed TSF
design Includes Site surface water drainage (SWD) system, Surface Water Impoundments
(SWI) and Retumn Water Pond (RWP).

Return Water Pond (RWP)

Return Water Pond (RWP) has been designed to collect water from the Tallings Storage
Facility from Surface Water Impoundments and from direct precpitation. The RWP wil
be located downstream of TSF to effectively utilize the downstream gradient.

Supernatant Water
The control of the supernatant pond is probably one of the most important procedures in

managing the proposed TSF, Inadequate pond control ¢an result in overtopping, increase
in pore pressures, reduction of freeboard, high seepage rates and embankments
settlements. These consequences can lead to instability and high risks of problematic
situations occurring. For a convenbional impoundment procedure, it is essential that the
ponded water freeboard be sufficiently low (1.0 m) all along the tailings embankment.

Pumping Water Recovery Method

The proposed TSF will use a pumping system to recover water to the processing plant
unit and returmn water to the pond. Due to the slope of the TSF beach water will be
collected mostly in the centre of the TSF, The collected water will be conveyed through
gravity to the Return Water Pond, From the return water pond water wlll be pumped to
the processing plant as make up water,

Pump design
A "Warman”™ heavy duty high head lined skurry purnp has been selected for the design,
The Warman HH/H/HRM pump lines have been designed to produce high heads per stage

at high pressures, Commonly used for long distances transport lines, the Warman pump
lines can often satisfy apphcation duties with a single pump where others require multiple
pumps in series.

Water Quality Management

D ey 03 &
Detailed Design Report for TSF at Segese in Shinyanga 34

271



ESI A Scoping Report The Proposed Establishment of Mercury-Free Gold Processing
Demonstration Centre for Small Scale Miners at Bumva Village, Segese
Ward, Msalala District Council, Shinyanga Region.

B e e et
Approximately 40% of water entering the TSF is tailings slurry water. During operations,
the TSF will have a net water surplus during the storm events. Water from the TSF will
be given a priarity on processing plant due to the following facts; (i) according to ANCOLD
guidelines (2012), the facility should remain dry with very small amount of water that
cannot be pumped back to plant due to depth; and (i) the reclaimed water may have
some level of Cyanide so the plant will require small amount of Cyanide during dosing,
Otherwise, excess water will be stored in the Return Water Pond (RWP) during the very
wet months,

Erosion Control
TSF will take in to account management of surface runoff on the top surface and dovwn
the sides, Tt is evident that severe erosion could occur not only of the relatively steep
side slopes of the main embankment with sever gully erosion but aiso of the sides of the
drainage channel, These issues are crucial to the design of erosion control measures. The
main factors that are incorporated in the TSF design to minimize nsks of erosion includes;

» Low slope angles and advancing cone tailings structures

* The spreading nature of the slope as a result of the conical geometry

» The use of riprap stones on the downstream sides to protect the crust

4.5 Instrumentation and monitoring

.51 Geoteohnical Instrumentation and testing
Geotechnical instrumentation and monitoring will be undertaken during cperation phase
of the project i.e. during construction, operation and dosure. The instrumentation
monitoring will be undertaken to assess embankment performance and to ensure early
identification of deviations to the original design. Based cn the location and TSF design,
the gectechnical instrumentation will comprise of;

» Movement (survey) monuments

» Groundwater Monitoring Wells

» Vibrating Wire Piezometer

Movement Survey Monuments (MSM)

Movement survey monuments will be installed along the embankment crests and
downstream faces in order to monitor deflections along the siope and crest of the
embankment, The periodic surveying of the monument’s positions will provide early
wamning of any movement and possible acceleration of movement which often occurs
price to failure.

Groundwater Monitoring Wells (GMW)

Groundwater Monitoring Wells (GMW) will be installed at appropriate locations along the
downstream toes of the TSF embankments. A schedule environmental monitoring
program will be implementad, where by ground water samples will be collected and
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submitted to an accredited laboratory for analysis, the analysis will be used to monitor
any deviations from normal of the TSF design and baseline water quality data

Vibrating Wire Piezometer (VWP)

The Vibrating Wire Piezometer (VWP) will be installed within the four TSF embankment
walls, The VWP are mainly used to measure pare water pressures during the inital
material placement, during the operations and post dosure. The VWP vall be distributed
throughout the four embankment walls in order to provide realistic representative set of
data for immediate decision making in case of any fault.

452 TSF Monitoring Program
In order to ensure stability of the TSF and environmental protection the following

programs have been designed to monitor the performance of the TSF i.e. solid tonnage
reporting to the fadlity, water volume reporting to the fadility, site rainfall and evaporation
data and water return to the fagiity

453 TSFE-Embankment Monvtoning
TSF embankment stability will be monitored using movement survey monuments which
will be installed along the embankment crests and on the downstream faces. The
monuments will be used to monitor the prevailing pore water pressure on embankment
material and subsequent movements of the embankments,

454 Mydrogeology and groundwalter Monitoring
A detail hydrogeology study was undertaken to determine nature of existing groundwater
within the proposed project area (the approximate depth to groundwater is between 70m
-100 m). The study assisted in identifying the important areas drilling ground water
monitoring bareholes. Two sets of monitoring wells will be constructed Le. shallow wells
which will be used to monitor shallow aquifer and deep monitoring wells which will be
used to monitor the deeper aquifer,

5.0 Chapter FIVE: TSF closure Plan

In reference to the scoping report prepared by the Scheol of Mines and Geoscences,
University of Dar es salaam, the closure of the project may entall complete shutdown of
the demonstration centre, change of use, or both. In case of shutdown of the plant,
UDSM shall pull down the industrial establishment, remove all machines and equipment
from the site, and restore the site. UOSM shall prepare a decommissioning plan {to be
approved by NEMC or the Msalala DEMO) to guide the implementation of the activity.

6.0 Conclusions and recommendations
The following conclusions and recommendations emanate from the
detailed design of tailings storage facility (TSF) for mercury-free gold
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processing demonstration centre at Bumva Village, Segese Ward, Msalala
district in Shinyanga region, Tanzania.

1. In accordance to the United Republic of Tanzania Ministry of Water
(MoW) Dam safety Guideline Table 2.2 the TSF classifies as Class C
having Low to Very Low Risk with design inflow flood annual exceedance
probability below 1/ 1000 years and Maximum Credible Earthquake
(MCE) annual exceedance probability below 1 / 1,000 years.

2. A TSF with storage reservoir volume of 22,000 cubic metres is required.
The general dimensions of the TSF are presented on the general plans
and sections. The TSF is proposed to cover a footprint of approximately
4,900 square metres enclosed with a perimeter earth embankment dam
of 419m long which has a trapezoidal cross section with variable heights
from the bottom level of the TSF ranging from 3.5 m to 5.0 m height
while the base dimension ranging from 0 m to 27 m with a unifarm crest
width of 2.0 m.

3. Based on the stability analysis on the selected embankment starter dam
wall cross- section the contact stresses are less than the allowable
bearing capacity (62kPa < 320kPa) therefore the dam is very stable
throughout the design period of TSF.

4, Based on the preliminary stability analysis of raising the embankment
dam three times using downward construction methods every after 5
years, results indicate that the embankment wall will be stable over a
20-year design life,

5. The overturning analysis of the starter embankment wall has a factor of
safety of approximately 124 signifying that the embankment wall is very
stable against overturning and the dam was confirmed to be stable
against sliding failures with a factor of safety of 5.4.

6. The overall stability of the embankment slopes of the TSF starter dam
as per analysis carried cut shows that the slopes was safe (stable) with
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a factor of safety greater than 4.7m on the downstream slopes of the
critical section of the embankment based on Slope/W analysis software.,

7. The calculated seepage per meter width along the wall at the critical
section is relatively high (~2.5 cum per day) suggesting the TSF should
be lined to reduce / cut-off the seepage. Therefore, the base of the TSF
should be line by 300mm thick clay liner and after the entire TSF is to
be lined by at least a single layer of approved HDPE geo-membrane 1.50
mm thick as per Appendix V specifications.

8. The substantial FoS realised with the dimensional cross sections
selected implied the whole wall is far from failure even with a rare
liquefaction potential of the tailings.

9. TSF construction Is to involve a starter wall of the dam only and
therefore can be considered as a centreline to downstream construction
within the area of mining licence of the mine owner.

10. Given particle distribution of tailings information from other gold
processing plants of 150 microns a simple access causeway to decant
tower consisting of up to 1.8m diameter slotted precast concrete pipe
surrounded by washed gravels with dus around 2 — 3 mm in turn
surrounded by dean rockfill with dsx up to 40mm from selected fill
materials should be provided.
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Appendix I - Site Location
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Figure 11: Schematic layout of the proposed Artisanal and Small-scale Gold
Mining mercury-free gold processing demonstration centre at Bumva Village
in Segese Ward of Msalala District in Shinyanga Region.
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Figure 12: The location of the TSF in respect to proposed site boundary
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Appendix II - Site weather

TEMPERATURE AND PRECIPITATION AT MSALALA - SHINYANGA
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Figure 13; Average monthly temperature and precpitation from 2000 to 2022 at Msalafa, Shinyanga,
Tanzana,
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HUMIDATY AT MSALALA - SHINYANGA
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Fgure 14: Average monthly relative and specific humidty from 2000 to 2022 at Msalala, Shinyanga,
Tanzana,
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WIND SPEED AND DARECTION AT MSALALA - SHINYANGA
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Figure 15: Average monthly wind drection and wind pressure from 2000 to 2022 at Msalala, Shinyanga,
Tonzanw,
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Appendix IV - Slope stability
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Figure 16: Slope stabdity analyss results on the downstream side of the critical embankment (Northen
embankment of the TSF)
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Appendix V - HDPE Specifications
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Appendix VI - Estimates for construction of an earthfill
embankment.

Table 5: Estimates for the construction of a proposed TSF
Bill No. 1: Preliminary and General Items

Description

Une  Quantty  Rate

(12s)

Amount
(125)

PRELIMINARY AND GENERAL
ITEMS

Performance Bonds costs

Mobilization of equipment, plant,
tools, material and key staffs

Demobilization of equipment, plant,
tools, material and key staffs

Establishment of temporary camp
with one permanent rcom to be
used by consultant and provision of
office faclities.

Reporting and Progress Reports

Preliminary Item to provide for Sign
Boards and compliance with the
conditions of contract and
specification

Total for Bill No. 1

Detailed Design Report for TSF at Segese in Shinyanga
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Bill No. 2: Earthworks and Linings

Item no. Description Unit  Quantity Rate Amount
(725} (725)

2.1 Earthworks and Linings

Striping of topsoil to an average depth
not exceeding 0.3m at embankment and
dam areas including removing roots, e

L1 load and haul to a distance of not more 10,100
than 1,000 meters away or as directed
by the Supenvising Engineer

2.1,2 | Blasting of hard rock materials m’ 9,400

Excavation of highty weathered rock/soft
2.1.3 | rock/mixtures of sand, clay, gravels and | m’
cobbles at a TSF footprint area

Supply rocks Jsoills for constructing an
earthfill embankment excavated from
the TSF footprint, filling, spreading, m 10,360
watering and compact in lifts of 300

mm to achieve 95% MDD BS Heavy
and 4 days soaked CBR of at least 15

Supply and lay of stone pitching on the
2.1.5 | downstream face up to a top level of the | m? 3,040
embankments

2.2 | Linings

Supply and compact to achieve 300mm
2.2,1 | thick day soils in lining a bottom and m? 2,140
upstream side of the TSF embankment

Supply and install 1.5mm thick HDPE
liner throughout the TSF

2.14

Total for Bill No. 2
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Bill No. 3: Ancillary Facilities
Item Description Unit  Quantity Rate Amount

oo (725} (125)
3 Ancillary works

Supply and install a 1200 mm diameter
decant tower, precast concrete slotted
pipe surrounded by washed gravels

with d50% around 2 = 3 mm in turn
surrounded by dlean rockfill vath dS0%
up to 40mm.

Supply and install 300mm HOPE PN
25/Concrete/Cast iron drainage pipe
3.2 from a decant tower to a wastevater m 100
return pond or as directed by the
Supervising Engineer.
Supply and Install discharge kine pipes
3.3 with assoclated spigots and other LS 1
fittings
Supply and construct a decant pond
access embankment earthworks
3.4  compacted in lifts of maximum of 0.3m | m? 800
height or as directed by the
- Supervising Engineer, ‘ .
3.5  Quality contral tests LS 1
Drifling and Instrumentation of two
200mm diameter G\W monitoring
bareholes in the downstream and
upstream of the main embankment to
monitor groundwater levels and
3.6 groundwater quality each to a m 140
maximum depth of 70m. The rate
should include the rate of dnilfing,
casing, fnstrumentation, supply and
instalfation of 2 submersitie pumps (Q
= S/l at 8 head of 100m) and aff

No. 1
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assocated fittings for the fily
aperational of the intended purpases.,
Excavated and construct the concrete
drainage ditch, C20, reinforced with m® 200
3.7 BRC, 1m deep with side slopes of 1:2
around the TSF or as directed by the
Supervising Engineer,
3.8 Excavate a return water pond of
300m? to a minimum depth of 1.5m No. 1
with side slopes of 1:1.5 and kne
throughout with liners as per
specification used in ining the TSF
3.9 Provide, install and commission 3 return
water pond pump as to be detailed by | nNo |
the client or project engineer [Pump
minimum capacity of 20 m® / day for a
head of 50m]

Total for Bill No. 3

P ——— T e e e e e et P VA
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EXECUTIVE SUMMARY
The Government of the United Republic of Tanzania (URT) has received
funds from the World Bank (WB) Global Environmental Facility (GEF) to
undertake The Environmental Health and Pollution Management Project
(EHPMP). The EHPMP Is five years (July 2020-July 2025) regional project
covering Tanzania, Kenya, Zambia, Senegal, and Ghana which aims to
strengthen the institutional capacity to manage and regulate mercury use in
Artisanal and Small-scale Gold Mining (ASGM) in the participating countries.
In response, the URT government, through EHPMP intends to establish
ASGM demonstration centers in the ASGM areas, including Msalala District in
Shinyanga Region for which it has mandated University of Dar es salaam to
develop a Carbon In Pulp (CIP) Plant for ASGM mercury-free gold processing
demonstration centre at Bumva Village in Segese Ward of Msalala District in
Shinyanga Region.
To allow for detailed design of the proposed TSF and foundations for other
related civil engineering infrastructures at the site and in partial fulfilment of
the documentation necessary for application of relevant building permits, the
hereby reported geotechnical engineering site investigation services were
commissioned at the proposed project site,
The objective of the commissioned geotechnical site investigation is to
undertake and report on a ground investigation that estimates the civil
geotechnical engineering properties of the grounds at the project site such
that the ground stability / bearing capacity, permeability as well as the
ground-structure interaction settlements can be predicted. In-line with this
objective, three (3) boreholes, 1 trial pit were drilled/excavated at a varying
depth to a maximum depth of 10.0 m below the original ground levels (0.9.1),
Additionally, two potential sources of clay soils for the design of an
impervious clay liner for Tailing Storage Facility (TSF) were obtained near
the TSF site.
Geotechnical site investigations typically comprise a desk study; walk—over
reconnaissance site survey; intrusive field ground investigation; soils, water,
or rock laboratory testing; results analysis and finally factual or interpretative
reporting.
Bumva - Segese local geology description by the geological map of Bukombe
Quarter Degree Sheet 62 from the Geological Survey of Tanzania suggests
the project area consists of very thin sandy soil layer overlying a diorite,

Geotechnical Site Investigation Draft Final Report for TSF at Segese in Shinyange 2
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coarse grained equigrannular gray derived from granite through the
crystallization of magma within the Earth's crust rich in plagioclase,
clinopyroxene, hornblende and apatite minerals. On the southern part of the
site, the geology of the site consists of green stone. Mafic to felsic and
banded iron formations with one line interpreted as a fault. The site consists
of the rock of non-uniform thickness overlying a clayey sandy gravel layer,
All samples collected during the field ground investigation were carefully
handled on site and submitted to the University of Dar es Salaam (UDSM)
Soil mechanics and Construction Materials Laboratories for further
characterisation, Results of tests performed on SPT split-spoon as well as
disturbed/ remoulded / bulk soil or rock samples are attached herein,

The report ends with foundations design considerations, conclusions and
recommendations,

D e o o e ——— N
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Acronyms and abbreviations

a.m.s. - above mean sea level

ASGM - Artisanal Small Scale Gold Miners

ASTM - American Society for Testing and Materials

b.g.l - below ground level

cwe - Carbon In Pulp

CBR - California Bearing Ratio

EHPMP - Environmental Health and Pollution
Management Project

FoS - Factor of Safety

GEF - Global Environmental Facility

GST - Geological Survey of Tanzania

Ka - Ground acceleration factor

LL - Liquid Limit

MDD - Maximum Dry Density

PGA - Peak Ground Acceleration

PID - Point [dentification

PL - Plastic Limit

PQ - Performance qualifiers

SA - Spectral Accelerations

SPT - Standard Penetration Test

TSF - Tailing Storage Facility

UDSM - University of Dar es Salaam

URT - United Republic of Tanzania

Ut - Universal Transverse Mercator

WB - World Bank

WGS - The World Geodetic System
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1.0 Project Description

The Government of the United Republic of Tanzania (URT) has
received funds from the World Bank (WB) Global Environmental Fadility
(GEF) to undertake The Environmental Health and Poliution Management
Project (EHPMP). The EHPMP is five years (July 2020-July 2025) regional
project covering Tanzania, Kenya, Zambia, Senegal, and Ghana which aims
to strengthen the institutional capacity to manage and regulate mercury use
in Artisanal and Small-scale Gold Mining (ASGM) in the participating
countries. ASGM uses mercury in gold recovery in @ manner that is
dangerous to human health and the environment because amalgamation is
done with bare hands and the amalgam is heated in open air to drive away
the mercury. Furthermore, in ASGM for every 1 kg of gold recovered, about
2 kg of mercury is used and most of it is released into the environment, In
response, the URT government, through EHPMP intends to establish ASGM
demonstration centers in the ASGM areas, including Msalala District in
Shinyanga Region for which it has mandated University of Dar es salaam
(UDSM) to develop a Carbon In Pulp (CIP) Plant for ASGM mercury-free gold
processing demonstration centre at Bumva Village in Segese Ward of Msalala
District in Shinyanga Region. Amongst the structures planned at the centre
is a Tailings Storage Facility (TSF) (Appendix I - Figure 1) that will allow for
safe, optimum and sustainable handling of all tailings from the goid
processing.

To allow for detailed design of the proposed TSF and foundations for
other related civil engineering infrastructures at the site and in partial
fulfilment of the documentation necessary for application of relevant building
permits, the hereby reported geotechnical engineering site investigation
services were commissioned at the proposed project site.

2.0 Objective and Scope

The objective of the commissioned geotechnical site investigation is to
undertake and report on a ground investigation that estimates the civil
geotechnical engineering properties of the grounds at the project site such
that the ground stability / bearing capacity, permeability as well as the

ground-structure interaction settiements can be predicted.
In-line with this objective, three (3) boreholes were drilled to 2
maximum depth of 10.0 m below the original ground levels (0.g.1), one (1)

Geolechnical Site Investigation Draft Final Report for TSF at Segese in Shinyange 7
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trial pit was manually excavated to shallow depths at the site and two
potential sources of day soils for the design of an impervious clay liner for
the TSF were sampled as Indicated on Table 1 and Appendix 1 - Figure 2, A
bulk sample from a trial pit was extracted to evaluate its appropriateness as
a local borrow material for constructing the embankment wall of the TSF,

Table 1: Summary details of geotechnical site investigation sampling at the
site for the proposed Tailing Storage Fadility (TSF) for ASGM at Bumva,
Msalala, Shinyanga, Tanzania

PID WGS 1984 UTM COORDINATES  ELEVATION | Depth
EASTINGS (mE) NORTHINGS(mS) (m) | (m)

BH 01 44001285  9609552.28 _1253.70 | 10
BHO2|  439971.00 9609615.51 1249.12 6
BHO3|  440028.38 9605601.40 1250.52 10
TPO1 440044.00 9609631.00 1249.15 1.75
BPO1|  440061.21 9609426.81 1264.50 0.5
BP 02 440116.75 9609386.25 1266.13 0.5

3.0 Investigation Methodology

Geotechnical site investigations typically comprise a desk study; walk-
over reconnaissance site survey; intrusive field ground investigation; soils,
water, or rock laboratory testing; results analysis and finally factual or
interpretative reporting.

In the desk study all information related to the project is collected and
relevantly reviewed. The site reconnaissance entails performing a physical
walkover survey of the site being investigated. By this then an aptly trained
Geotechnical Engineer visits the site and identifies surface features visible to
an unaided eye which are deemed of importance to the performance of the
proposed engineering use intended for the project site. At this investigative
stage relevant local knowledge is also sourced by conversing with informed
locals. After these two, a ground investigation is appropriately catered to the
outcomes obtained so far as well as to the proposed engineering use.

Feld ground investigation necessitates intrusion of the ground by
opening-up test pits or advancing boreholes depending on the suggested
depths of investigation and doing appropriate sampling and characterization
of the encountered ground strata as on each relevant depth. Characterization

Geotechnical Site Investigation Draft Final Report for TSF at Segese in Shinyange 8
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of the encountered ground strata is done jointly, on site and by appropriate
laboratory testing. Laboratory results with the in-situ field tests are then
analysed and Interpretations are done based on the expected soll mechanical
behaviour and assumed interaction with any of the proposed engineering
uses.
Boreholes are drilled by heavy duty manual augering or machine rotary
coring through the ground. In this technique an auger or core barrel is
advanced into the ground while being rotated to various depth strokes
followed by withdrawal and emptying of the soil cuttings retrieved. These
are then field classified and arranged in a core box or on the lined ground in
a line sequence as in the order they were exhumed to define the ground
profile, Water is added in the borehole momentarily to ease drilling as
necessary and during Standard Penetration Testing (SPT) the boreholes are
typically supposed to be filled with water or drilling mud to ground level.

During the drilling activities at the Bumva site, the groundwater table
was not encountered, Bulk disturbed samples or rocks were taken from every
different stratum layer encountered along the borehole profile as well as
using the 50-mm diameter split spoon sampler slightly disturbed samples in
conjunction with SPT were done.

In-situ SPT is done at 1.5 depth intervals down the borehole. SPT
sampler used is in accordance with ASTM D1586-64T which involves driving
a standard split spoon sampler tool through 450-mm at the specified depth
of the borehole using an automatic trip hammer weighing 63.5 kg with a
falling height of 760mm. The blows required to drive the sampler through
the first 150mm are the seating drive as this soil thickness is assumed to be
disturbed and the number of blows are taken as indicative only. The number
of blows required to drive the sampler through the last 300mm are recorded
as SPT "N-value”, counted in 150mm increments to reflect continuity. The
sampler is tied to a system of 1.5m long or 3m long “N” rods of round cross-
section to the desired testing depth. Furthermore, a core cutter sampler was
utilized to core and extract rock samples, employing PQ diamond bits for the
coring process, The samplers used during the sampling process were
equipped with smooth surfaces, suitable area ratios, and cutting-edge angles
to reduce rock disturbance to a minimum.
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4.0 Site Geology

Bumva - Segese local geology description by the geological map of
Bukombe Quarter Degree Sheet 62 from the Geological Survey of Tanzania
suggests the project area (Appendix II - Figure 3) consists of sandy soil
overlying a diorite, coarse grained equi-grannular gray derived from granite
through the crystallization of magma within the earth crust rich in
plagioclase, clinopyroxene, hornblende and apatite minerals. On the
southern part of the site, the geology of the site consists of green stone.
Mafic to felsic and banded iron formations with one line interpreted as a
fault.

5.0 Site Seismic Category

As per various reviewed map sources and other relevant literatures,
the Shinyanga area, and therefore the proposed project site, Is generally
categorised in the regional seismic risk map from the Tanzania Technical
Guideline of Loads for Structural Design as Zone 2 with non-violent,
moderately frequently seismic hazard potential of 5 - 6 on the Richter scale
with a ground acceleration factor, ks of 0.050 as shown in Appendix IIT -
Figure 4. Msabi and Ferdinand (2021) conducted a study to assess the
seismic hazard levels in the Northern Tanzania regions, including Shinyanga
Region by using an earthquake catalogue from 1956 to 2011. The study
involved computing Peak Ground Accelerations (PGA) and Spectral
Accelerations (SA) at 0.2 seconds and 2.0 seconds for a 10% probability of
exceedance over 50 years and a return period of 475 years at 5% damping,
The findings revealed PGAs ranging from 1 to 6,5 m/s? at 0.2 seconds and
from 0.06 to 0.27 m/s? at 2 seconds. This categorization further indicates
that the selsmic hazards In the area are not violent and moderately frequent.

6.0 Site Weather
Appendix IV Incorporates site weather information that summarises
weather data from 2000 to 2022 with the data being presented as monthly

averages over 22 years (NASA, 2023).

7.0 Site ground profile
Appendix V presents the logs and images of ground profiles from the
boreholes and trial pit done on site and other relevant features observed
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around the site. The ground profile at the site consists of variable soils
averaging at a disconnected porous rock intact to weathered rock reddish
brown from the ground surface extending to an average depth of 4 £ 2 m.
Beneath the rock layer, the encountered soils exhibit an average dense to
very dense reddish brown silty sandy clayey gravel of fow to high plasticity.
Drilling was terminated where the very dense strata or rock extend
continuously to a depth of 6.0 m as depicted in the Appendix V . Using the
Rock Quality Designation (RQD) to classify rock mass guality, the average
RQD at an average depth of 4 £ 2 m below ground level is 75%, signifying
a fair quality of rock mass (Deere, 1988). In-situ Standard Penetration Test
(SPT) was carried out at every point (depth) where soil was encountered,

8.0 Laboratory Testing

All samples collected during the field ground Investigation were
carefully handled on site and submitted to the University of Dar es Salaam
(UDSM) Construction Materials Laboratories for further characterisation,
Appendix VI summarises classification, density, moisture state, shear
strength, permeability, compressibility, unconfined compressive strength,
compaction and California Bearing Ratio tests results from SPT split-spoon
as well as disturbed/ remoulded / bulk soil or rock samples.

The Unconfined Compressive Strength test was carried out on rock
samples obtained at a depth of 4 £ 2 m averaging to a dry unit weight of
22+ 2 kN/m?. The results indicated an average value of 10 MPa from the
ground surface to a depth of 2.0 m, signifying fairly weak rock and 2.8 MPa
below the depth of 2.0 m indicating a weak rock.

The site ground profile below the rock averagely classifies as dense to
very dense clayey (13%) silty (17%) sandy (20%) Grave/ (50%) of low to
high plasticity averaging at LL = 42 + 8%, PI = 25 % 5%,

The ground bulk unit weight was assessed as 19.0 £ 1.50 kN/m?, the
natural moisture content as 14 * 3.6% and the dry unit weight as 16.6 %
3.60 kN/m?,

The permeability of the rock and soil sample was also assessed and
the permeability of the rock was determined based on BS EN 12390 -8 (water
permeability test) and was found to be 1.04 x 10" "m/s signifying average
permeability as per category set by BS EN 12390 — 8. The minimum
permeability of the soil was assessed as 4.78 x 10~ %m/s and maximum as
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567 x 10~°m/s averaging at 1.63 x 10~*m/s signifying good drainage
hence potential for seepage losses.

The soil strength parameters, Internal angle of friction and cohesion,
of the soils beneath the rock was found averaqging to 25.3 £ 1.0 degrees and
28 % 2 kPa respectively.

Compaction and three-point CBR tests were performed on bulk
samples to assess the suitability of the soil for constructing a day liner aiming
to control seepage in an earth fill embankment. The CBR value averaged to
3 at 95% of the maximum dry density (MDD). The profile of the potential
source of clay as a liner averagely classifies as gravelly (2%) clayey (20%)
sandy (21%) Silt (57%) of high plasticity averaging at LL = 51.5 + 0.5%, PI
= 29.0 = 1%. The average permeability was found to be 6.60 x 10 %m/s
signifying poor to practically impervious drainage showing potential to be
used as a liner.

9.0 Design considerations

With reference to the scoping report prepared by School of Mines and
Geosciences, University of Dar es Salaam, Tailings from the CIP plant will be
pumped to a small tailings storage facility {TSF) with storage capacity of
2000 m’? and embankment inner dimensions of 35 m x 35 m and height 1.8
m having the crest width ranging from 1.5 m to 2.0 m. Construction of the
TSF will start by stripping the topsoil and levelling, followed by compacting
clay soil as liner to control seepages. TSF embankments will be constructed
at slopes of 1:2 and 1:3 for upstream and downstream edges respectively,
Saprolyte and clay materials available onsite will be used for construction of
embankments. Upstream phase of embankment will be lined with compacted
clay. In order to control seepages from the inside of the TSF and erosion of
the outer slopes of the embankments, HDPE liner of 1.5 mm thick will be
used. Tailings discharge into the facility will be done through spigots on the
inner embankment perimeter,

The allowable bearing capacity (FoS = 3.0) for shallow foundations can
be estimated from the laboratory test results of the clayey sandy siity gravel
of low to high plasticity encountered using an average characteristic
cohesion (C" = 28 kPa), internal angle of soll friction (0’= 25°) with Brinch
Hansen’s bearing capacity formula resulting to allowable bearing capacity
from 320 kPa and higher.
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Expected settlements are to be estimated from the reported laboratory
testing stiffness values and they will depend on the applied foundation
stresses implicitly restricted to 25 mm. Differential settiements will be
minimized by founding the embankment wall at the same level, on same soil
strata and with the maximum allowable bearing capacity requirements. It
can also be reascnably assumed that minimum moisture variations can be
expected with depth and therefore minimized differential setiements when
the foundations are put at depth.

The average in-situ permeability of the ground profile was assessed in
the laboratory as 1.04 x 107 "m/s signifying average permeability as per
category set by BS EN 12390 — 8 and the average insitu permeability of the
soil was found to be 1.63 x 10™%m/s at the in-situ average bulk unit weight
of 19 kN/m? signifying good drainage as typical of mixtures of fine to very
fine sand, silt, sand, day and gravel mixtures hence potential for seepage
losses.

10.0 Conclusions and recommendations
The following conclusions and recommendations emanate from the
geotechnical site investigation at the site for the proposed design of talfings
storage facility (TSF) at CIP Plant for ASGM mercury-free gold processing
demonstration centre at Bumva Village in Segese Ward of Msalala District in
Shinyanga Region, Tanzania;

1. The site consists of the rock of non-uniform thickness overlying a clayey
sandy gravel layer. The on-site findings align with the geological
conditions, indicating a historical volcanic eruption in the area that
covered the pre-existing terrain, resulting in the deposition of re-
sedimented and sedimented volcaniclastic material over the existing
ground, leading to the formation of alternating layers of rocks and soils
across the region (Stiefenhofer and Farrow, 2004).

2. The Unconfined Compressive Strength (UCS) on rock samples obtained
at a depth of 4 + 2 m averaging to a dry unit weight of 22 + 2 kN/m?
resulted to an average value of 10 MPa from the ground surface to a
depth of 2.0 m, signifying fairly weak rock and 2.8 MPa below the depth
of 2.0m indicating a weak rock.
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3. The site ground profile below the rock averagely classifies as dense to
very dense clayey (13%) Siity (17%) sandy (20%) Gravels (50%) of low
to high plasticity averaging at LL = 42 + 8%, PI = 25 % 5%.

4. Based on the assessment of the terrain and geotechnical properties of
the site for the proposed TSF, and a trapezoidal embankment earth dam
wall with varying crest height above original ground levels around the
TSF perimeter is to be employed for a tailings storage capacity of 2000
cubic meters which is to last a design life of 20 years before the
subsequent lift based on the scoping report prepared by the school of
mines and Geosciences, University of Dar es salaam. The crest height in
the northern side of the site will be set at 1.8 m, while in other sides, the
crest elevation will be determined based on the excavation needed to
achieve the level at the bottom of the Tailing Storage Facility (TSF) to
meet the specified capacity.

5. The embankment wall foundation depth is to be considered at 1.5m
below original ground levels on site as at this depth there are same soil
strata (rock) to receive foundations and less susceptible to scour effects
upon exposure however the soil layer beneath the rock governs the
foundation design because of its lower strength than the overlying rock.

6. The allowable bearing capacity (FoS = 3.0) for shallow foundations can
be estimated from the laboratory test results of the clayey sandy silty
gravel of low to high plasticity encountered using an average
characteristic cohesion (C' = 28 kPa), internal angle of soil friction (2'=
25°) with Brinch Hansen’s bearing capacity formula resulting to allowable
bearing capacity from 320 kPa and higher,

7. The CBR value on the bulk samples collected from possible sources of
clays averaged to 3 at 95% of the maximum dry density (MDD). The
profile of the potential source of clay as a liner averagely classifies as
gravelly (2%) clayey (20%) sandy (21%) Silt (57%) of high plasticity
averaging at LL = 51.5 = 0.5 %, PI = 29.0 £ 1 %. The average
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permeability was found to be 6.60x 107 %m/s signifying poor to
practically impervious drainage saving potential as a liner.

8. Expected settlements are to be estimated from the reported laboratory
testing stiffness values and they will depend on the applied foundation
stresses implicitly restricted to 25 mm. Differential settlements will be
minimized by founding the embankment wall at the same level, on same
soil strata and with the maximum allowable bearing capacity
requirements. It can also be reasonably assumed that minimum moisture
variations can be expected with depth and therefore minimized
differential settlements when the foundations are put at depth.

9. The permeability of the rock and soil sample was also assessed and the
permeability of the rock was determined based on BS EN 12390 -8 (water
permeability test) and was found to be 1.04 x 10-"m/s signifying
average permeability as per category set by BS EN 12390 - 8. The
minimum permeability of the soil was assessed as 4.78 x 107"m/s and
maximum as 5.67 x 107 %m/s averaging at 1.63 x 10™*m/s signifying
good drainage hence potential for seepage losses.

D T S R e 1 Y
Geotechnical Site Investigation Draft Final Report for TSF at Segese in Shinyange 15

311



ESIA Scoping Report The Proposed Establishment of Mercury-Free Gold Processing
Demonstration Centre for Small Scale Miners at Bumva Village, Segese

Ward, Msalala District Council, Shinyanga Region.

11.0 References

11.1

11.2

11.3

11.4

11.5

11.6

11.7

Building Research Unit (BRU) (currently National Housing Building
Research Agency, NHBRA). Technical Guideline No. 2: Loads for
Structural Desian, pp, 27.

Deere, D. 1988. The rack quality designation (RQD) index In
practice. Rock classification systems for engineering purposes.
ASTM Intemational.

Geological Survey of Tanzania (GST) 1967. Geological Map of
Bukombe Quarter Degree Sheet 62.

Google Earth © 2024 accessed January 2024,

Msabi, M. M. & Ferdinand, R. 2021, Probabilistic seismic hazard
analysis for Northern Tanzania Divergence Region and the adjoining
areas, Tanzania Journal of Science, 47, 862-876.

NASA. 2023. Prediction of Worldwide Energy Resource (POWER)
and  Agrodimatology  Community  [Online].  Available:
https://power.larc.nasa.gov/data-access-viewer/ [Accessed 05th
January 2024].

Stiefenhofer, J. & Farrow, D. 1. L. 2004. Geology of the Mwadui
kimberlite, Shinyanga district, Tanzania. 76, 139-160.

D e o o e ——— T &Y
Geotechnical Site Investigation Draft Final Report for TSF at Segese in Shinyange 16

312



ESIA Scoping Report The Proposed Establishment of Mercury-Free Gold Processing
Demonstration Centre for Small Scale Miners at Bumva Village, Segese
Ward, Msalala District Council, Shinyanga Region.

----- o

12.0 Appendix I - Site location
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Figure 1: Schematic layout of the proposed Artisanal and Small-scale Gold
Mining mercury-free gold processing demonstration centre at Bumva Village
in Segese Ward of Msalala District in Shinyanga Region
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Figure 2: Google earth image showing the site of the proposed design of
Tailings Storage Facility (TSF) at Bumva, Segese, Msalala, Tanzania with the
relative locations of geotechnical investigation points and possible sources
of soils for embarkment clay lining.
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13.0 Appendix II - Site Geology . ximately site
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Figure 3: Extract from the Bukombe Quarter Degres Sheet 62 Geological Map of Tanzania (Geological
Survey of Tanzania (GST), 1967)
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14.0 Appendix III - Seismic ards map of Tanzania
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Figure 4: Earthquake Distribution for construction building code in Tanzania
(Modified after NHBRU Technical Guideline No. 2 (Second Edition)) (Msabi
and Ferdinand, 2021)
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15.0 Appendix IV - Site weather

TEMPERATURE AND PRECIPITATION AT MSALALA - SHINYANGA
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Figure 5: Average monthly temperature and precpitation from 2000 to 2022 at Msalala, Shinyanga,
Tanzana,
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Fgure 6: Average monthly refative and specific humidity from 2000 to 2022 at Msalala, Shinyanga,
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WIND SPEED AND DARECTION AT MSALALA - SHINYANGA
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16.0 Appendix V - Ground Profiles
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Fgure 8: Borehole log of BHD1
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Figure 9: Borehole log of BH02
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Figure 10: Borehole log of BHO3
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Figure 11: Borehole log of TPO1
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Figure 12: Image of ground pron from borehole BHO1
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Figure 13: Image of ground profile from borehole BHOZ
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Figure 14: Image of ground profile from borehole BHO3
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Figure 15: Image of ground profile from Trial pit, TPO1
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Figure 16: Image of different facings of the project site
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Table 2: Bearing capadity estimations by Brinch Hansen formula.

Design of shallow foundation (Brinch Hansen equation) (Hansen, 1970)
Gu = ONS A f i @' NS dyiof g + 0S8N S A [y,
118 the Land inddinstion tasior losd s vwisesd =10 Irfoundalion indination foancstion s ksl =10
g=groend Incinmabom ‘ector, grouna & kevel, g=10 a=depth factor, d<H, than d=10
Gote = C'N S, 0" NS, + 050 N5,
Ve Lt
Foundstion depth d 1.5 m T
GWT dapth, dw oD m GL & T
Ve Over ourden 19.0 KN :
Yap SOOI ION 180 kN d et |IN
T se KN!m” [—] :
Cohesan, 280 WPu - R - [
Inteenad angle of fncton, 2 20 . ”T—"
Facior of Safety FOS 30
Founcabon Scwss
Pad foundabon | sssumad square
L'wSmiUs10m LU »20m JL »30m | L" = 35m L' = 40m
w B'=Sm| & =10m |B' '« 20m |E'= ZOm | B' = 35m| T = 40m
Beanng capacty factors (N) Mayerhol{ 1563
Ny 1065 | 10€8 10.65 1065 | 1066 | 1068
. 2072 2072 | 2072 | 2072 | 2072 | 2072
», 577 | 677 $.77 gy | s2r | 577
Shage factan Skempien (1952)
54 1.70 170 1.70 1.70 1.70 1.70
S- 120 12 1.20 1.20 120 12
5, (.20 080 Q.20 0.90 030 G.90
Fountation copth tactors. Hansen (1570)
dy 1 1 1 1 1
o, 1 1 1 1 1 1
dy q 1 1 1 1 1
dyr [WPa) for concentne vertical loading 961 976 1007 1067 1053 | 1063
Fatiwwce (92) for concantric vertical Dading 320 326 325 246 351 B
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17.0 Appendix VI - Laboratory test results

L e e e e
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P.O.Box 35131
Dar 5 salaam

UNIVERSITY OF DAR ES SALAAM.

COLLEGE OF ENGINEERING AND TECHNOLOGY
TRANSPORTATION AND GEOTECHNICAL ENGINEERING DEPARTMENT
SO MECHANICS LABORATORY

CLIENT:

STATE MINING CORPORATION(STAMICO) |DATE: _ [10.04.2024

|prOJECT:

THE PROPOSED CONSTRUCTION AND OPERATION OF THE GIPICIL PLANT FOR
ARTISANAL SMALL-SCALE GOLD MINERS[ASGM) MERCURY- FREE GOLD
PROCESSING DEMOSTRATION CENTRE AT BUMVA VILLAGE SEGESE

WARD MSALALA DISTRICT IN SHINYANGA REGION

SIEVE ANALYSIS.

Operator: | B.Eshiwakae Chaoked:  Lugana  |Aporaved: £ Msatin

Total mass dned sampla: 14o:q) 150 200

BH D BHO1 BHO

Dagth in Maters 4.50495 | 7.50.785

SERIES: 1 2

GROUPS:

Clay. % |<0.002 mm 18 3

Sity. % 10.002 - 0.6 mm 19 14

Sand. % |0.06-2.0 mm 17 26

Gravel % |2.0 - 60 mm 46 52

|
Qe | Sit | Sand

2
- —— w1
2
n —— -
-
2
b3
g
i3
K

GRAN SIZE N MW
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% UNIVERSITY OF DAR ES SALAAM,
S o COLLEGE OF ENGINEERING AND TECHNOLOGY
i TRANSPORTATION AND GEOTECHNICAL ENGINEERING DEPARTMENT
P.0.Box 35131 SOIL MECHANICS LABORATORY
Dar ¢ salaam
CLIENT: STATE MINING CORPORATION(STAMICO) |DATE:  |10.04.2024

THE PROPOSED CONSTRUCTION AND OPERATION OF THE GIPICIL PLANT FOR
[erosECT: ARTISANAL SMALL-SCALE GOLD MINERS[ASGM) MERCURY- FREE GOLD

! PROCESSING DEMOSTRATION CENTRE AT BUMVA VILLAGE SEGESE
WARD MSALALA DISTRICT IN SHINYANGA REGION

SIEVE ANALYSIS.
Operator: | B.Eshiwakae Chaoked:  Lugana  |Aporaved: £ Msatin
Total mass aned samola: Mo qg) 200 150
BH 1D BHO3 BHO3
Dapth in Maters 4.004.50 | 7.50.7.95
SERIES: 1 2
GROUPS:
Clay. % |<0.002 mm - 23
Sity. %  |0.002 - 0.06 mm 6 30
Sand. % |0.06-2.0 mm 22 22
Graval % |2.0 - 80 men 68 25
|
<5 Qe | Sit | Sand [ G

—— 1

—— T

PERCENTAGE PASSING.

GRAN SIZE N MW
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UNIVERSITY OF DAR ES SALAAM.
COLLEGE OF ENGINEERING AND TECHNOLOGY
TRANSPORTATION AND GEOTECHNICAL ENGINEERING DEPARTMENT
SO MECHANICS LABORATORY
ATTERBERG LIMITS DETERMINATION <CASAGRANDE METHOD>

TEST METHOD BS 1377: Part 2: 1990: 4.5

|CLENT:

THE PROPOSED CONSTRUCTION AND CPERATION OF THE CIP/CIL, PLANT
FOR ARTISANAL SMALL-SCALE GOLD MINERS(ASGM) MERCURY- FREE
GOLD PROCESSING DEMOSTRATION CENTRE AT BUMVA

VILLAGE SEGESE WARD MSALALA DISTRICT IN SHINYANGA REGION

UNIVERSITY OF DAR ES SALAAM COLLEGE OF ENGINEERING AND

BMD1 : 450495  |m | |
Ved o : - F Mzahn
LIGUID LIMIT PLASTIC LiniT
J13 Ja J15 J16 NS NT
) ) z 18
gn| 3306 | 3348 | 3a31 | 3011 | 2137 | 2134
(gm | 2726 | 2812 | 2862 | 2438 | 2052 | 2007
gn| 1496 | 172t | 1752 | 1963 | 1361 | 1358
gn| S8 | S3r | 568 | 573 | 125 | 127
[gn | 1225 | 100 11 | 1075 | 851 | 649
% | 470 | 492 | 513 | 533 | 192 | 196

10

NUMBER OF BLOWS VS MOISTURE CONTENT GRAPH

13 16 1% a2 o n R A 3 40

Plasticity Index 32 %
Wmm’wmmm
| Mechanics Laboratory P.0, Box 55131

Number of Blows
Liquid Limit 51 %
Plastic Limit 19 %
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COLLEGE OF ENGINEERING AND TECHNOLOGY
TRANSPORTATION AND GEOTECHMNICAL ENGINEERING DEPARTMENT
SOIL MECHANICS LABORATORY
ATTERBERG LIMITS DETERMINATION <CASAGRANDE METHOD>
TEST METHOD BS 1377: Pant 2: 1990: 45

g UNIVERSITY OF DAR ES SALAAM,

CLIENT: STATE NINNG CORPORATION|STAMICO) TDATE: _[10.04.2024
THE PROPOSED CONSTRUCTION AND OPERATION OF THE CIPICIL PLANT
PROJECT: |FOR ARTISANAL SMALL-SCALE GOLD MINERS|ASGM) MERCURY- FREE

GOLD PROCESSING DEMOSTRATION CENTRE AT BUMVA VILLAGE SEGESE

WARD MSALALA DISTRICT IN SHINYANGA REGION
UNIVERSITY OF DAR ES SALAAM,COLLECGE OF ENGINEERING AND

TECHNOLOGY
[Dogth: | 756795 m T |
Chedkied F.Msatin
[ PLASTIC LY
34 f5) 12 FI N2 N1
37 20 2| 15|
gm| 2863 3171 2622 3158 2252 2251
[gm | 1503 | 1664 | 1390 | 1350 | 1367 | 1347
gm| 3 30| 331 | S | 19 | ¥4
1021 113 a4 12.99 7T E6 14
'?" 954 ¢! 158 |
NUMBER OF BLOWS VS MOISTURE CONTENT GRAPH
- y =-0.2486x + 42.494
S
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TRANSPORTATION AND GEOTECHNICAL ENGINEERING DEPARTMENT

UNIVERSITY OF DAR ES SALAAM.
COLLEGE OF ENGINEERING AND TECHNOLOGY

S00L MECHANICS LABORATORY
ATTERBERG LIMITS DETERMINATION <CASAGRANDE METHOD>

TEST METHOD 85 1377: Part 2;: 1990; 4.5

|cLENT: [STATE MINING CORPORATION(STAMICO) DATE:  [10.04.2024
THE PROPOSED CONSTRUCTION AND OFERATION OF THE CIPICIL PLANT
| ey FOR ARTISANAL SMALL-SCALE GOLD MINERS(ASGM) MERCURY- FREE
2 GOLD PROCESSING DEMOSTRATION CENTRE AT BUMVA
vi WARD,MSALALA DISTRICT IN SHINYANGA REGION
UNIVERSITY OF DAR ES SALAAM,COLLEGE OF ENGINEERING AND
CONSULTANT: TECHNOLOGY _
Ian D - BHI3 40045  n L |
Oparanr B Eshwawe Chacked) Aproved F Meafin
of Tom = 1D LIMIT | PLASTIC LwaiT
Contarer No, 125 327 126 125 | N12 | W13
- Of Blows (Uquid [imit Test EL] 35 21 13
55 of wet s0d + conlaner | gm | 20.0F | 2677 | W21 | 634 | Jiia | 2119
Mass of Ory sl + contanes gm| 2602 | 235 | wes | 2263 | 2023 | 20.22
of Contains: gm| 15.98 369 | 1627 | 13 | 1374 373
Masa of Mosture gm| 305 318 | 355 | 321 | 091 | 081
Mass of Dry s qg! 10.08 99 1035 | 696 | 64as | 649
re Cormert 0.3 21 342 &7 14.0 4.0
NUMBER OF BLOWS VS MOISTURE CONTENT GRAPH
y =-0.218x + 38.634|
ar = :

Mossture Content
v 8

n

o

w 13 AL AL 2 n hh M b4 o
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UNIVERSITY OF DAR ES SALAAM.
COLLEGE OF ENGINEERING AND TECHNOLOGY
TRANSPORTATION AND GEOTECHNICAL ENGINEERING DEPARTMENT
SOIL MECHANICS LABORATORY

ATTERBERG LIMITS DETERMINATION <CASAGRANDE METHOD>

TEST METHOD 8BS 1377: Part 2: 1990: 4.5

JCLIENT:

|STATE MINING CORPORATION(STAMICO) |loare:  |oa.04.2024

|PROJECT:

THE PROPOSED CONSTRUCTION AND OFERATION OF THE CIPICIL PLANT
FOR ARTISANAL SMALL-SCALE GOLD MINERS(ASGM) MERCURY- FREE
GOLD PROCESSING DEMOSTRATION CENTRE AT BUMVA

VILLAGE SEGESE WARD MSALALA DISTRICT IN SHINYANGA REGION

UNIWVERSITY OF DAR ES SALAAM, COLLEGE OF ENGINEERING AND
TECHNOLOGY

3 750785 [m | 1
Chocked| Approved F Mesfin
____UQuID LIMIT PLASTICLWAT |
20 0 198 117 N10 N
37 ) F73 19

gm | 3058 | 2778 | 3287 | 3266 | 2935 | 211
gm -ﬁ. 24 S S.E 5.0 8 51
gm| 16 1829 | 1686 | 1878 | 1363 | 136l
gm | 4. . 591 6.06 5.9 .40
gm| 93 624 | 00 | 082 | 633 | 63
% | 504 521 .2 £6.2 220 22.2

Molsture Content
2 & ¢

NUMBER OF BLOWS VS MOISTURE CONTENT GRAPH

y=-0.2721x + do.oos|
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UNIVERSITY OF DAR ES SALAAM.
COLLEGE OF ENGINEERING AND TECHNOLOGY
L TRANSPORTATION AND GEOTECHNICAL ENGINEERING DEPARTMENT
S o = SO MECHANICS LABORATORY
TEST METHOD BS 1377 Part 6: 1990
COMPRESSION TEST | LOAD SETTLEMENT CURVE )
|cusnT: STATE MINING CORPORATION(STAMICO) |DATE:  |10.04.2024
THE PROPOSED CONSTRUCTION AND OFERATION OF THE CIP/CIL PLANT FOR
lProOUECT: ARTISANAL SMALL.SCALE GOLD MINERS(ASGM) MERCURY- FREE GOLD
PROCESSING DEMOSTRATION CENTRE AT BUMVA VILLAGE SEGESE WARD MSALALA
DISTRICT IN SHINYANGA REGION %
CONSULTANT: UNIVERSITY OF DAR ES SALAAM COLLEGE OF ENGINEERING AND TECHNOLOGY
BH 1D, gr01 | T
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UNIVERSITY OF DAR ES SALAAM.
COLLEGE OF ENGINEERING AND TECHNOLOGY
b TRANSPORTATION AND GEOTECHNICAL ENGINEERING DEPARTMENT
s oL = SOIL MECHANICS LABORATORY
TEST METHOD BS 1377 Part & 1990

COMPRESSION TEST ( LOAD SETTLEMENT CURVE )
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|FROMCT: PROCESSING DEMOSTRATION CENTRE AT BUMVA VILLAGE SEGESE WARD MSALALA
DISTRICT IN SHINYANGA REGION

CONSULTANT: UNIVERSITY OF DAR ES SALAAM COLLEGE OF ENGINEERING AND TECHNOLOGY
BH 10: |BHD1 1 |

Dopth 7207 85
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TRANSPORTATION AND GEOTECHNICAL ENGINEERING DEPARTMENT

UNIVERSITY OF DAR ES SALAAM.
COLLEGE OF ENGINEERING AND TECHNOLOGY

SOIL MECHANICS LABORATORY
TEST METHOD 8S 1377 Part & 1990

COMPRESSION TEST ( LOAD SETTLEMENT CURVE )

{cLenT: STATE MINING CORPORATION(STAMICO) DATE:  |10.04.2024

|PROJECT:

THE PROPOSED CONSTRUCTION AND OPERATION OF THE CIP/CIL PLANT FOR
ARTISANAL SMALL-SCALE GOLD MINERS(ASGM) MERCURY- FREE GOLD PROCESSING
DEMOSTRATION CENTRE AT BUMVA VILLAGE SEGESE WARD MSALALA DISTRICT IN
SHINYANGA REGION

CONSULTANT: UNIVERSITY OF DAR ES SALAAM COLLEGE OF ENGINEERING AND TECHNOLOGY
EH 10: BECEE I
Dapth (350467
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UNIVERSITY OF DAR ES SALAAM.
COLLEGE OF ENGINEERING AND TECHNOLOGY
TRANSPORTATION AND GEOTECHNICAL ENGINEERING DEPARTMENT
SOIL MECHANICS LABORATORY
TEST METHOD BS 1277 Part 6 1990

COMPRESSION TEST ( LOAD SETTLEMENT CURVE )

{CLIENT:

STATE MINING CORPORATION(STAMICO) DATE:  |10.04.2024

THE PROPOSED CONSTRUCTION AND OPERATION OF THE CIP/CIL PLANT FOR
ARTISANAL SMALL-SCALE GOLD MINERS(ASGM| MERCURY- FREE GOLD PROCESSING

P DEMOSTRATION CENTRE AT BUMVA VILLAGE SEGESE WARD MSALALA DISTRICT IN
SHINYANGA REGION
CONSULTANT: UNIVERSITY OF DAR ES SALAAM COLLEGE OF ENGINEERING AND TECHNDLOGY
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UNIVERSITY OF DAR ES SALAAM,
Q » COLLEGE OF CNGINDRRING AND TECHNOLOGY
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ESIA Scoping Report The Proposed Establishment of Mercury-Free Gold Processing
Demonstration Centre for Small Scale Miners at Bumva Village, Segese
Ward, Msalala District Council, Shinyanga Region.

UNIVERSITY OF DAR ES SALAAM,
W COLLEGE OF ENGINEERING AND TECHNOLOGY
. TRANSPORTATION AND GEOTECHNICAL ENGINEERING DEPARTMENT
P.0.Box 35131 SOIL MECHANICS LABORATORY
Dar ¢% salaam
CLIENT: STATE MINING CORPORATION{STAMICO) |DATE:  [10.04.2024
THE PROPOSED CONSTRUCTION AND OPERATION OF THE CIP/CIL PLANT FOR
PROJECT. ARTISANAL SMALL-SCALE GOLD MINERS(ASGM) MERCURY - FREE GOLD
r " |PROCESSING DEMOSTRATION CENTRE AT BUMVA VILLAGE SEGESE
WARD MSALALA DISTRICT IN SHINYANGA REGION
SIEVE ANALYSIS,
Opecalor. | B.Eshiwakae Chacked. Lugano  |Approved: F Mealin
Total mass dred sampla: Mo'(g) 150 50 50
TP ID TPOY BPO1 BPO2
Dapth in Meters 0.50.1.30 | 0.30.0.60 | 0.50.1.00
SERIES: 1 2 3
GROUPS.
Clay. % |<0.002 mm 10 18 22
Sity. %  |0.002 - 0.06 mm 12 60 54
Sand. % |0.06 - 2.0 mm 17 20 22
Graved % |20 -6 mm 61 2 2
|
wo 2] Sit | ‘ Sand Gravel ca
w
n
o N
——
g m — s
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ESI A Scoping Report The Proposed Establishment of Mercury-Free Gold Processing

Demonstration Centre for Small Scale Miners at Bumva Village, Segese

Ward, Msalala District Council, Shinyanga Region.

COLLEGE OF ENGINEERING AND TECHNOLOGY
TRANSPORTATION AND GEOTECHNICAL ENGINEERING DEPARTMENT
S0IL MECHANICS LABORATORY

ATTERBERG LIMITS DETERMINATION <CASAGRANDE METHOD>

Q UNIVERSITY OF DAR ES SALAAM.
A

TEST METHOD 85 1377: Part 2: 1990;: 4.5

JCLENT:

|PROJECT:

Vi SEGESE WARD MSALALA DISTRICT IN SHINYANGA REGION
luuvmmr OF DAR ES SALAAM COLLEGE OF ENGINEERING AND
TEC

LYANT: HNOLOGY N
1D Y : 050130 [m | |
ahr B Eahwacws Chincked! [ Approved F Meatn

o Tomt —__LIQUID LIMIT PLASTIC LIMIT
Co No., ) N9 | 8 | Ji7 | _Nig | NS
Blows [Liquis limit Test) 38 73 13

. 30
of wet 308 + contares gm | 3835 |38 | 31ee |33 | diam | ar

“comaner | gm| 3000 | 2850 | 2668 | 2038 | 0.6 | 20.17

Mass of gm| 1876 | 1355 | 1349 | 1362 | 1371 | t3.70
Masa of Moisturs gm| 417 | 4% | 529 | 581 | %22 | +20
Ma3 of Dry sod am 1152 | 1204 | 13 1373 | 645 | 647
Maslure Cormen 32 | . a0 323 8.8 0.5

NUMBER OF BLOWS VS MOISTURE CONTENT GRAPH

y=-0.2537Tx + 46.773'

g

az

a4

ar b

0 7 16 A] 2 = 28 n 4 w 0

Number of Blows
Liquid Limit 33 %
Plastic Limit 19 %
‘ 20 %
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The Proposed Establishment of Mercury-Free Gold Processing
Demonstration Centre for Small Scale Miners at Bumva Village, Segese
Ward, Msalala District Council, Shinyanga Region.

]

TRANSPORTATION AND GEOTECHNICAL ENGINEERING DEFARTMENT

UNIVERSITY OF DAR ES SALAAM.
COLLEGE OF ENGINEERING AND TECHNOLOGY

SOIL MECHANICS LABORATORY
ATTERBERG LIMITS DETERMINATION <CASAGRANDE METHOD=>

TEST METHOD BS 1377: Part 2: 1990 45

— e —-
UNIWERSITY OF DAR ES SALAAM COLLEGE OF ENGINEERING AND
TECHNOLOGY

PO1 th: |  0.30.060 |m 1 |

hed pproved: ¥ Mefin
| PLASTIC LIMIT

J2_| J [ Jio ) Ne | NS
a8 31 22 15

[gm| 3012 | 3064 | 3274 | 30 2051 | 2147

gml 2560 | 2604 | 28069 | 25 1922 | 19

gm! 1558 | 1606 | 1300 | 1580 | 1364 | 1361

gm | 452 490 | 615 52 1.20 149

{- ECH EES] 12 577 | 6.58 537
aro 490 5.3 52 20 Z5A

NUMBER OF BLOWS VS MOISTURE CONTENT GRAPH
\y =-0.2677x + 57.219

1
wl
L7 4
a
i,
8
i “
=
47
48
“ ‘ p- -
10 13 16 19 22 5 m o ¥ a7 L)
Number of Biows
Liguid Limit 51 %
Plastic Limit 3 %
28 %
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Demonstration Centre for Small Scale Miners at Bumva Village, Segese
Ward, Msalala District Council, Shinyanga Region.

]

COLLEGE OF ENGINEERING AND TECHNOLOGY
TRANSPORTATION AND GEOTECHNICAL ENGINEERING DEPARTMENT

ATTERBERG LIMITS DETERMINATION <CASAGRANDE METHOD>

UNIVERSITY OF DAR ES SALAAM.

S0IL MECHANICS LABORATORY

TEST METHOD 8BS 1377: Part 2: 1990: 4.5

SEGESE WARD MSALALA DISTRICT IN SHINYANGA REGION

F\R&ﬂw OF DAR ES SALAAM,COLLEGE OF ENGINEERING AND
TE
BP0

: 0.50-1.08  [m | 1
A : F Msalidl
LIQUID LINIT . PLASTIC LT
23 122 121 NiZ N1
21 12

3111 | 3068 | a3el | ez | 21.01
555 {18 | 2882 | 1663 | 1964

480 | 14 75 | 13 13.90
653 | 68 36 | 120 | 37
1076 | 1034 77 _| 602 | 626

513 532 BE.2 214 219

Moisture Content

NUMBER OF BLOWS VS MOISTURE GONTENT GRAPH

¥ =-0.2349x + 5&072'

10 ' 2 b 28 M 4 v o

on & Gootochmical Enginoenng Department
il Machanics Laboestory P.0. Box 35131

Number of Blows
Liquid Limit 52 %
Plastic Limit 2 %
Plasticity Index 0 %

IV
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The Proposed Establishment of Mercury-Free Gold Processing
Demonstration Centre for Small Scale Miners at Bumva Village, Segese

Ward, Msalala District Council, Shinyanga Region.

UNIVERSITY OF DAR ES SALAAM.
COLLEGE OF ENGINEERING AND TECHNOLOGY
TRANSPORTATION AND GEOTECHNICAL ENGINEERING DEPARTMENT
SOIL MECHANICS LABORATORY
TEST METHOD BS 1277 Part 6 1990

COMPRESSION TEST ( LOAD SETTLEMENT CURVE )

{CLIENT:

STATE MINING CORPORATION(STAMICO) DATE:  |10.04.2024

THE PROPOSED CONSTRUCTION AND OPERATION OF THE CIP/CIL PLANT FOR
ARTISANAL SMALL-SCALE GOLD MINERS(ASGM| MERCURY- FREE GOLD PROCESSING

P DEMOSTRATION CENTRE AT BUMVA VILLAGE SEGESE WARD MSALALA DISTRICT IN
SHINYANGA REGION
|CONSULTANT: __UHVEHSII'Y OF DAR ES SALAAM COLLEGE OF ENGINEERING AND TECHNOLOGY
TP ID: |BPa1 | [
Dapth {0.30.0 €0
Cparaior |8 Eshiwakwo Chacked: |Luganc Openved F. Msatr
m Sampie type: up
Ao AD 1 4.8 Height: _ [Ho 15.2
\Water conlent: bafore test wo = 15.1 b ) aler er test 24.0 %
Varos rabo belore tesi w0 = 0.72
Compressibitty indox C: 0.18
Tk FPE 100y - Lasdng mmp 1om 50 10 100 R L .
Es vake: Second oading : Loading slep from 100 wa 200 a3 MWm2
Tk YO Koaing - Londrg lop from 200 1o 400 (I S .
[E=Vake Tourth losdrg - Losg siep Trom a00_to_B00 W [mZ |
Noomgl stess in ANmg
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The Proposed Establishment of Mercury-Free Gold Processing
Demonstration Centre for Small Scale Miners at Bumva Village, Segese

Ward, Msalala District Council, Shinyanga Region.

UNIVERSITY OF DAR ES SALAAM.
COLLEGE OF ENGINEERING AND TECHNOLOGY
TRANSPORTATION AND GEOTECHNICAL ENGINEERING DEPARTMENT
SOIL MECHANICS LABORATORY
TEST METHOD BS 1277 Part 6 1990

COMPRESSION TEST ( LOAD SETTLEMENT CURVE )

{CLIENT:

STATE MINING CORPORATION(STAMICO) DATE:  |10.04.2024

|PROJECT:

|CONSULTANT:

THE PROPOSED CONSTRUCTION AND OPERATION OF THE CIP/CIL PLANT FOR
ARTISANAL SMALL-SCALE GOLD MINERS(ASGM) MERCURY- FREE GOLD PROCESSING
DEMOSTRATION CENTRE AT BUMVA VILLAGE SEGESE WARD MSALALA DISTRICT IN
SHINYANGA REGION

UNIVERSITY OF DAR ES SALAAM COLLEGE OF ENGINEERING AND TECHNOLOGY

TP 1D

[8rPaz | T

Dapth

|0.50.1.00

|8 Eshisakwo Chacked: |Lugano F. Msatri

Approved
Sampie type:

m

up

|\roa:

A | 4418 Height:  |Ho 16.2

\Water conlent: bafore test wo =

171 b aler Meor et 5.9

Vaos rabo belore tesi eo =

0.8

Comprossbity indox  C:

0.19

vk Fret icadey) - Lasdng slep from

50 1o 100 2.1

Es vake: Second lcading : Loading siep from

100 o 200 ES

vk Thrd oting . Loadrg s16p Trom

200 15 400 X}

= vakee: Fourth loading - Load step from

p— T —

]

100

e
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Demonstration Centre for Small Scale Miners at Bumva Village, Segese

Ward, Msalala District Council, Shinyanga Region.
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Demonstration Centre for Small Scale Miners at Bumva Village, Segese
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10 INTRODUCTION

The Government of the United Republic of Tanzania (URT) has received funds from the World
Bank (WB) Global Environmental Facility (GEF) o undertake The Environmental Health and
Pollution Management Project (EHPMP). The EHPMP is five years (July 2020~ July 2025)
regional project covenng Tunzana, Kenya, Zambia, Sencgal, und Ghana which sims to strengthen
the insttutional capacaty to manage and regulate mercury use in Artisanal and Small-scale Gold
Mining (ASGM) in the participating countries, ASGM uses mercury in gold recovery in o manner
that s dangerous to human health and the environment because amalgnmation is done with bare
hands and the amalgam is heated in open air to drive away the mercury.  Furthermore, in ASGM
for every 1 kg of gold recovered, about 2 kg of mercury is used and most of it is released into the
environment. In response, the URT government, through EHPMP intends 10 ¢stablish ASGM
demonstration centers in the ASGM arcas, including Msalala Distrect in Shinyangs Region for
which i has mandated University of Dar ¢s salsam (UDSM) Lo develop a Carbon in Pulp (CIP)
Plant for ASGM mercury-free gold processing demanstration centre st Bumva Village in Segese
Ward of Msalala Distnict in Shinyanga Region

The objective of a detzited hydrological stucly = 1o comprehensively assess the potential impacts
of the proposed project on water resources and to develop strategies to mimimize adverse effects
and ensure sustainoble management of water resources. Assessment of Water Resaurces, evalunses
the avadlability and quality of surface wuter and groundwater resources in the project area, whereby
it helps in understanding the baseline conditions and potential impacts of the propased project on
water availability. It examings the potential for flooding m the project arca, considering factors
such as topography, land wse, and existing drainage patrerns. Understanding Mood risks & crucial
for designing appropriate measures to mitigate potential impects on the project amd surrounding
arcas. The study also snalyzes the quality of surface water and groundwater, identifyving any
pallutants or contaminants present. This assessment 1s essential for determining potential risks to
human health and the environment and for developing strategies 10 manage and mitigate water
pollution. It evaluates the potential impacts of the proposed project on water resources, including
changes in woter guantity, quality, and hydrological processes which helps in identifying potential
adverse effects and designing appropruale mitigahion MEAsunes O MInUNEZe neealive impacts.
Based on the assessment of potential impacts. the study recommends mitigation amd management
measures to mmimize sdverse effects on water resources. These measures may melude stormwater
management techpiquees, erosion control measures, groundwater monitoring  programs, and
measures o protect sensitive aquatic habitats, The detaiked hydrological stsdy ensures compliance
with regulutory requirements refated 0 water resources management and  environmental
protection. It provides the necessary data and analysis to support the permitting process and
demonstrates that the proposed project meets applcable standards and regulations.
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2.0 BASELINE ENVIRONMENTAL AND SOCIAL CONDITIONS

2.1 CLIMATIC CONDITION

2.1.1 Temperature

Temperuture 15 relutively constant throughout the year with mean diuly temperature runging from
21'"C 10 26 "C. Avernge smmnl temperature is 21.3 “C and the hodtest month is in July while the
coldest weather is in December. The site has a temperate climate with average temperatures
ranging from |1°C o 30°C (Bishanga, 2023).

2.1.2 Rainfall

Ramfall in the Council starts in Eate October 10 carly May. The rainy season is chamctenzed by
two- weeks to one —month dry spells, being most pronounced in January and Febevary (COUNCIL,
2022). The average annuol rainfall ranges between 750 and 1030 mm. Regional wise, the average
anaal roindidl of about %99 mim wath aversge of 6 mm (0.2 m) of rainfall (precipitation) (Bishang:,
2023).

2.2 Topography

Msalala DC 5 dominated by extensive plains, geatly undulating plain and flac plains which cover
almast 807%% of the arca while 3% 15 valley dominated and 7% s lly arca. Generally, the council
lies between 345 and 958 meters above sea Jevel where Chella hills are the highest poim m the
Council,

2.3 Suil Type(s)

The geology of the study area (CGold Processing Plunt) comprises sequences of dominantly mafic
volcanic rocks and immature sedimentary rocks, which forms the greenstone belt of Tanzania
Croton surrounded by granites.

These sequences are subdivided into a Lower anxd an Upper series on the basis of recognizable
upward transition from mafic to felsic lavas, with minor tuffs and interbedded sedimentary rocks,
The Lower serics consists primanly of basalt, andesite and dacite pellow lavas, The sedunentary
rocks include banded irom formation (BIF), recrysuallized chens, and some shole and
conglomerate, The specific surveyed area composad of reddish sibt and granitic soll, which 15 a
result of weathering of mafic Volcanic and unconsolidated superficial deposits (Bushanga, 2023).

3.0 HYDROLOGY

3.1 Wuter Resources

Generally, the Council and project site particularly is dry with limited water resources. The Distnct

and project site generally, there is neither major river nor Lakes and dams, The nature of drainage
5
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e s
system of the district and the Segese ward falls under the areas draaning the water w the Lake
Tanganyika. Theretore, the project site is served by Lake Tanganyika Basin Water Board Office
(LTBWB). Underground water is the main water resources for the comamunity living in Msalala
distract council and the project site in particular.

3.2 Soll Ereston Potential

Experience with mining operations reveals possibility of accutrence of the sotl erosson from the
stock pile of the ore matenials. The proposed site lacks deanage stractures, The major types of soil
eroston at the progect site inclule sheet erasion, nll erosion, gullies erosion and revines, Usually,
the top soil is removed more or less evenly with regard to sheet erosion. As sheet erosion focuses
on small channels, may fed to nll crosion formations, When the volume is concentrated further,
running water erode deeper into the soil, and the rifls become larger channels known as gullics, As
gullics expand and decpen. they form o large feanure of soil crosion which is called ravine, The
surviey shows that the storm water that flows through the rills wwms the waserways into gullies. Soil
erosion possesses high tisk in formaton of gullies but also pollution of the downsteeam water
resources from the eroded matenals cordaimng unwanted chermicals or minerals.

The establishment of Gold processing project may increase soil erosson if effective conservation
measures asd proper storm water managernent methods are not adopted. It is probable that the
slopes and 1he ervsson will continue 1o grow, snd multiple gullies erosions may merge inlo one
very widle valley whick will not influence the other development activilies at the Gold Processing
site,

313 Possibility of Water Resources Pollution

Nasure of the small miners’ operation is generally unsafe due o limited knowledge, quality of the
equipment’s used, Method of mining activities and low capital. Mining activities normally are
chemical oriented during Gold Processing and also the mining activities expose the mineral ore
containing harmful pollutants 1o the environment. The mining waste when not well management
is nornsally may react with air o water and form harmful product to the environment and people.
Somctimes the wastes are transported by the tun of 7 during rain period and cause stltation and
other pollution fssues 1o the receiving water bodies.

The proposed Gold processing should take into account proper management of the waste
management and raw materials handling in order to protect the downstream and underground water
pollutivn from the mercury (Hg), Siltation, High water turbidity, pl, Water hardness, Arsemic,
iran, fluonde, alummum (Al), Manganese, Cyanide etc

&
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Near the project site there are no majoc water bodies, but occurrence of stormwates runoff 10 the
Lake Tanganyika posscss high risks of water pollution and pablic health if proper liquid and solid
waste are not adbered

3.4 Water Supply and Treatment Services
Water supply service at the District is mainly provided by RUWASA. The District is getting
water from & number of sources as outlned below;

*  Borehole

= Shallow well

*  Springs

*  Charcoal dams

= Pipeline from Lake Victorin
The main water sources used in the projoct site located at the Bumva Villsge, Segese Ward in
Msalala District council are the shallow wells and springs.

3.5 Water Quality Status

Shallow wells water sources are characterized of high turbidity as shown in figure | below because
they are not well protected from runoff anxd also other pollution from the human operations.
Drillmg of borcholes and Rommwater harvesting alteratives are the possible and feasible
intervention to be part and parcel of this propased project in Bumiva village (project site). The
figure | helow shows shallow well proximity & the project ste.
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Figure |: lx;lmp of the Shallow Wclll‘mximn_\- to the Project Site at Bumva igc.
Sepese Ward

Water samples were taken ot the individual shallow well (Agure 1) and community shallow well
{figure 2) ar Bumva village and the results are as shown in Table 2 below

8
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Table |. Water Quality Stasizs at the Community Shallow Well

Parameter Sampling Points/Locations Standard | Method
\ S TZS

R60:2019

| 0.001 Metalyser HM30040
(Stripping  Voltammerry
technique)

Figure 2: Example of the Community Shallow Well Proximity 1o the Project Site at Bumva Village
9
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There is o Jot of small mining operation proximity to the project site and the ward in general,
Nature of operation of the small miners in not sate for the environment and therefore relying on
the water flom shallow wells poses high bealth risks and safety to the consumers. The Gold
processing sctivities also noed water with pood guality (drinkable water) during gold processing
and therefore the ssue of having reliable and safe water 15 of paramount important.

Water supplied at the council covers only 462 of the District council population, RUWASA face
a number of challenges to reach the intended water supply demand as outlines below;

*  Limitation of Budget to corstruct water supply infrastructure

*  Dry out 10 somse water sources during the dry season especially shallow wells

*  Some arexs with aguifers of low water dsscharge

The proposed project on its design should consider design of an aliernative water supply sources
for its sustainable operations. Water quality issaes s also of great concerns, there is no complete
water treatment systems on the water supply schemes al the area. Shallow wells are charactenzed
of lugh turbidity as shown in figure 1 and 2 sbove becmse they are not well protected from runott’
and also other pollution from the human operations, Drlling of boreholes and Rainwater
harvesting altematives are the possible and feasible intervention to be parm and parcel of this
propased project in Bumva village, Segese Ward

4.0STORMWATER MANAGEMENT

Stormwater Ma t

The project site does not have a storm-water management facility. The possibility of stormewater
generation is high and therefore the mapagement aspect for storm-water should be considered. The
constructions of the storm-water drainage channels and storm-water management ponds’ minwater
harvesting pords are examples of storm-water management interventions, Table 2 below shows
the estimates of the quantity of the storm-water generation per year at the proposed project site.

10
HYDROLOGICAL REFORT ~MSALALA PROJECT

374



ESI A Scoping Report The Proposed Establishment of Mercury-Free Gold Processing
Demonstration Centre for Small Scale Miners at Bumva Village, Segese
Ward, Msalala District Council, Shinyanga Region.

¥

.-y -

Table 2: Types, amounts and tresment'disposal of wastes during the operation phase

Waste | Types | Amount Treatment/
Starm | Runofl’ Based on an overage of 20% paved project area | To be directed 10
water and R0% unpaved project wea: the estimared | stonm-waler
runofY (m’/year) = KxI=A drainage system
Where by present o be
K =Runoff coelficient (.85 for constructed
paved surfnce and 0.7 for
unpaved surface) Ruinwater
I= Rainfall Intensity (1100mm}) harvesting
A = Arca of the catchment (m°) Pond/Dam
~(ORST0.2% | 1*32.375)4(0.7*0.8* 1.1*32.375)
Strome-water generation per vear for Sacres of
the project site =26.4000 m*/year

S0 STAKEHOLDER ENGAGEMENT

Stakeholder consultation and mvolvement is a process through which different key stakeholders
influence and share their views regurding development initiatives and the docmisions and resources
that affect them, The participation of different social groups dicectly affocted by a project or could
impact the project is a prereguisite of any project planning. Section 89 of the Environmental
Munagement Act (EMA, 2004) provides directives on public participation in any ELA process.

S IDENTIFICATION OF STAKEHOLDERS

Stakeholders™ identification was based on the role and relevance of an organization, group or
individual to the proposed project. Most of the stakeholders that might be impacted by the project
¢.g. the neighbourhood of the proxect site, local government authoritics and distnct office were
pre=determined, whike others were unfolded #s the consultations went along.  Identified
stakeholders Include Msalafa Distct Council (MDC) Executive Director. MDC's relevant
officials and lead of departments meluding Public Health and Environment, Land. and Urban
Plannming, Other stakeholders mclule RUWASA, Lake Tanganyika Basim Water Board Office
(LTBWE),
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S2INVOLVEMENT AND ENGAGEMENT OF STAKEHOLDERS
Ihe consultant ensured that all key stakeholders were given adeguate oppostunity to participate in
the scoping study. Different participatory methods were used. These include:
o Consulsative meetings at regional, distmct and Jocal levels;
Interviews and group or one-to-one discussions with individual stakeholder:

.
* Interviews with key mlormants;
o TField assessments of project site

The figures 3 below show the project team with different stakebolders, Views and concemns
raised by the stukeholders are summanzed in the table 3 below;
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Corsulianon with the Lake Tanganyika Bastn Woaser Board Evl.'-.ill;:'_llhl'h with RUWASA o0 Water Suppty Service kevel
(e

Flgares 5: Project Toass with Dufferent Suakebolders of Kodamna Divnct
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Tue 3 Lt of Stbchnbiors Conndind, Sar Vices md Crecorm 1, ¢ [l of Iset @ the Prejat and Provalal Ropare

Authority Stakebaldens Rale of the Issues Habed Rate of | Respanse
Comsulted stakeholder Interest  Section an
Caue
ralsed
Lake Fanganyiks Basin b statuboey and I Water abstracson permit is provided | Migh L Nosed for
Wader Board Office egulatoey Ly the LTHWE cotp e
(LTEWE) urganceshion fhat I The Gold processing plane must have 2. Nomod for
oversoees Wotcr "l'""':"; :"‘,"‘:":f:"‘"' '.:‘fl"-’ v complianco
anc the disc! - "
- poxa o :m\-ilnl by the I.T"‘mr A.-ToBe “M“.’
mamgemert 1ROy [eTATeatmont and moet durmg opersticn
e requered Yoadey (e Sschargs phase
3 Ersure regular ¢fDacrt quality 4, Nowsd fur
e g compliance
4 Essure o cstshlndy mooonne
e e POEEROAE firr palluticacontrol 1 L
RUWASA Sordy mendeod for | L Gold mineg activities ofien imolve High
waky sspply m Be wewe of chensionds sech as cyanide 1. Noeod for
Rusral arcas which can con walcr conplhance
T COOCETTI WS 0N potential water 2. Nosod for
quality dogrodation snd the imepact on
dookng winer ssppiics for nurel cumpliancg
TIPS
2. Mindag sctvvities ean deaurts woll and
S 1o ervedon, cominbotag
sadimestation in neardy water bodies
Thes can dograde water ey, disnipt |
DQuatic econystems. and supact e |
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Authority Stabhebelders | Rale of the Issues Ralsed Rateof  Reypoow
Comsulted Catakehobder Isderest  Section on
Bsucs
raised

avmlability of clean water for rural
[ OMTIIMINIOL

15

NYDROLOGICAL NEPORY -~ MALALA 2R0UECT

379



ESI A Scoping Report The Proposed Establishment of Mercury-Free Gold Processing
Demonstration Centre for Small Scale Miners at Bumva Village, Segese
Ward, Msalala District Council, Shinyanga Region.

¥

- -
N

6.0 ASSESSMENT OF IMPACTS AND IDENTIFICATION OF ALTERNATIVES
6.1 ¥ Construction Phase Activities

6.1.1 Environmental Impact

6.1.1.1 Potential for Surface and Groundwater Pollution

The potentaal for surface and groundwater pollution results from the generation of dust and
passehle oil and fuel leaks during construction activities, The leaking oils and fuels may seep mio
the grourkl and hence contaminate groundwater, In addition, storm-water contaminated with
leaking oils and fuels may bead to contuminate groundwater. In addstion, storm water contaminated
with leaking oils and fucls may lead to contamination of the surfoce water searces downstream
However, experience in water munagement that has been gained over the years moakes the
significance of thas impact limeted. This impact ©s conudered direct. mediem-term, adverse,
reversible and moderate vignificance.

f.1.1.2 Erosion of Exposed Surfaces

Inadequate compaction and resurfiacing compounded by min, trampling, vegetation clearance eic,
may cause ¢rosion and consequent sediment load in runoffs, This is mostly Likely to happen if
construction is undertaken dunmg the rain scasons. This impact is moderate, focalized and will be
long renmn.

6.2 #lmpaces Associated with Operation Phase

6.2.1 Potential Pollution of Sells, Surface and Underground Water from Spills

Cyanide releases dunng transportation are infrequent, but occur in the mining industrics. Such
releases may lead 1o contamination of soils, surface and underground water. The exposure of
human 10 cyanide spifled daring trunsportation i one of the major risk scenarios with respect 1o
cyanle use in mming. Contamination of surtace water may lead to destruction of aquatic life,
binds, and anmals In undergroumsd water, cyanide may lead 1o increased soluble heavy metals
However, the transportation of cysnide from the suppliers to Segese (the project site) will be
camied by team of experienced trunsporters, This measure has been undertaken over the last
sighteen years of tramsportation of cyanide to the mining sites such as GGM and have ensured that
there is no incident of cyanide spillage during rranspoctation. This impact is comsiderad divecs,
fong-term, adverse, irveversible and of moderae significance,
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6.2.2 Potential for Contamination of Surface and Underground Water from Splilage and
Seepage

Any spillage of cyanide may be washed down by stormwater to end up in surface water sowrces.
However, handling of cyanide with the processing plant will be carried out in designated areas
where all the spifls can be contamned within the plant arca. Potential areas for spillage would
include the bursting of the pipes, and therefore the trench hosting the pipes should be lined with
geo-membrune liner and shoukd be provided with sedimentation trups for collecting such spilis
Storm water falling on the TSF surface has the potential 1o carry with it cyanide containing
soddiments and bence contaminate surface water sources downstream. Pravision of an emergence
apiliway will however be provided below crest fevel to ensure that water can be discharged in a
controlled mannes 1n the eveat of extreme wet conditions. Since the plant &5 an engineered facility
the concentration of the cyande in the tailings leayving the CIL will be very Jow o have impact in
the ground water. The allowed WAD cyanide comcentration accoording o the Mining
Environmental Standards is 0.53mg/l (Maximum Permissibie concentration), This impact iy
considered Indirect, long-term. adverse. {rreversible and af maderate significance

6.2.3 Imereased Storm Water Generation and Overflow

The propased project components will geoerate 6,054 m*/year of storm water due to the presence
pavements, concrete surfaces and building roots. The project will contribute 24% of the current
storm water gencration (24,923m " year). The structures will tend to compromise the infiltration
capacity of the kand surface hevce causing surface runofl to increase. The impact of stonn water
generation will be aggravased due o nature of the wopography of the project site. The stonm warer
generated might have impacts on structures downstreanm as well as bemng a causative factor for soal
crosion and poor water quality. This impact is moderate, focal and will be long term

TH0 CONTRIBUTIONS TO ANALYSIS OF PROJECT ALTERNATIVES
7.1 Water Supply Alternative

.10 Alternative One: Water Supply (surface water) from the Operating Water Utility
Company

Water supply from RUWASA is the option considered to be appropriate as the water supply
network is within the village of the project site. Based on the field visit and stakebolder
consultation, the water supply 1s currently not reliable, ot clean and safe water supply 10 the

proposed project.
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7.1.2 Alternative Two: Groundwater Extraction

Stakchodders and documentary review suggaest that underground water 1s another altemative option
for water supply and can supplement the water supply ar the project site at such times of water
shortage and scarcity. It has 1o be noted that bofore establishing the groundwater as sources of
water supply. an mvestigation m terms of groundwater quantity and quality has to be tharoughly
camed out and ascertuined. Ground water investigation 2nd well drilling have cost implications
on the project. Further, based on water quality abserved on the nearby shallow well, utilization of
ground water will necessitate investing on water treatment plant/ cquipment,

7.1.3 Alternative Three: Rainwater Harvesting

The praject considered rimwater-harvesting potential 23 altemative source of water. It is proposed
to harvest rainwater from both roof and lond cotchment. It will entail the design of minwater
harvesting system and undergroomd water storage tanks. Although this may demand more
investment (capital), its operation costs ure relatively low. Rainwater harvestng is one of the best
ways to reducing surface runoff and sodl erosion.

7.2 Liguid Waste Management Alternatives

Five altematives were considered for ligud waste management. samely stabilization
ponds Tagoons; constructed treatment wetland, septic lank - soakawny system for the domestic
wastewater; and TSF lor mineral processing plant.

B0 ENVIRONMENTAL MITIGATION AND ENHANCEMENT MEASURES
8.1 # Construction Phase Activities

8.1.1 Environmental Impuact

8.1.1.1 Potential for Surface and Groandwater Pollution

Several measures shall be put in place to mitigate the impacts thas are likely 1o lead 1o water quality
degradation, The proponent will coatrol the dangers of oil, grease and fuel spills during
construction by mamtaining the machinery in specific arcas designed for this purpose. Machinery
site repair will be discouraged and repair work restricted to only the appeoved garages to avoid
pollution from oil. grease and fuel.

8.1.1.2 Erosion of Exposed Surfaces

Only the area required for comstruction purpose will be cleared. In the same vein, there will be

strict control of constraction vehicles to ensure that they operate only within the area to be

isturbed by aocess routes and other works,

Another point will be at reducing disturbance of vegetation in the project area. Individuazl trees

withn the project sie will be preserved. The proponent has committed itself 10 re vegetation of
18
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some of the disturbed areas through implementation of a well-designed lundscaping programme.
Part of the topsoil excavated from the construction site will be re-spread in areas o be landscaped
1o enhance plant bealth.

8.2 #Hlmpacts Associated with Operation Phase

8.2.1 Potential Pollution of Solks, Surface and Underground Water from Spills

e The TSF maximum operating water level will be set such the storage facility can
completely contain a probable maximum precipitation event without rsk of overtopping
the tilings dam;

s Procedure for regular monitoring and ensuring that maximum operating water level of the
TSF refurn water dam 15 nol exceeded, including, il necessary, shutting down the mill and
developing and implementing o plan 10 reduce the milings storage facility waser inventory
will be instituted;

»  Procedure for continuous monitoring to ensare that the cyanide concentrution of the tnlings
slurry entering the 1ailings storage facility does not exceed 20ppm eyanide (total ) on daily
avernge basis will be implemented.

o Apalysis of the water samples results will be carried out continuously In arder 1o establish
and changes in the cyanide and heavy metal concentritions and henoe establish potentinl
for seepage,

o Remedial measures where potential for seepage has detected will be taken in order 10 stop
copdinuation of such seepage. Remedial will include treatment of the strata, ¢.g., through
grouting, relocation of the facility, constrcthion of lined storage faciity 1.¢ with
geomembrane, treatment of the floor with clay later and other means. Any such detected
seepage will be repoated to the autboritics;

e Continueus monitoring and testing of water sumples downstream from the tailings storuge
facility and all water storage ponds will be undertaken as a way of controlling and potentsal
for seepage;

o All eqguipment and facilities with potential for cyanade spillage will be bunded and provided
with containment;

» The tailings pipeline will be provided with spill proscction systems consisting of
contimnment ditches and spill collection ponds that are syntheacally lined w provide
secondary containment and minimize the potential for an uncontrolled release to 1he
environment. The spell collection porxls will be sized to contain a spill for the entire
duration berween visual inspections;

o The constructed contzinment ditches will be graded w direet spills frlom pipeline rupiures
towards spill collection poads or other appropriate containment;

e The tailing pipeline will be continuously monitored by different flow monitoring systems
w0 allow for the immedinte natification of the operttoes in the event of a spill;

o Daily visual inspection of the tailings pipeline will be camied owt to complement the
differential low monitoring systems;
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8.2.2 Potential for Coatamination of Surface and Underground Water from Spillage and
Seepage

In order to mitigate the potential impocts that may arse as 4 result of spillage and seepage of
cyunide the following measure are proposed;

o Adequate contamment and bunding will be provided 10 ensure that cyamde 15 contmned
within the site and prevent the drainage of accidental spilled cyanide to the environment
from CILACIP processiag and cyanide storage facilities

»  Tailmgs storage facility, the run-off trench from the TSF to the sediment poncl. tmelings
dam sedimentation pond and return water pond sueface will de Lised by impervious peo-
membrane or treatment of the floor with clay;

* Procedure for continuous monitoring to ensure that the cyanide coneentration of the
tnilings shurry entering the wilings starage facility does not exceed 20ppm cyanide (total)
on daaly average basis will be implemented.

*  Monitering of seepage of cyanide and sssociated compounds from the ISF system will be
established using the drilled borcholes, Where the potential for seepage is detected
appropriate remedial measures such as relocation and collection of seepage and recycling
will be taken in order to stop the continuation of such scepage

.

B.2.3 Increased Storm Water Geaeration and Overllow

o Proper sizing and construction of the stormwater drainage channeis

e Establishment of the rasnwater barvesting systems

o Proper suzing of the TSF and provision of the freeboard to take care of the increase flow
from rainfall events.
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the capocity of accommadaling the senoure of water found will be
provided designed

o Rainwaiet harvestmy will be waed ot e peogas sile

& The desizn shall consaler e preencncs (n the geoject siw
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9

CONTRIBUTION TO PROJECT DESCRIPTION

TAILINGS DISPOSAL

This component is affected by the minfall events which are part of the hydrology and therefore the
following desenption 15 recommenidd to be meluded in the project descniption part of the Twlings
disposal,

Tailings Dam Dexign

Drainage and Solution Control
Penstock construction and Operation
Level Indicator

Poles will be placed in the pacddocks and painted ot 1m intervals that will be at the same level, This
will indicate the leved of slime around the perimeter of the slimes dam and will indicase any Jow
spots for nttention,

Internal Water Monitoring

Piezometer pipes will be installed on each side Tor monitoring the level of water arournd the outer
edge of the factlity. This will indacate if there 1s an mternal problem so that action can be taken
the form of an intermal drain

Monitoring Bercholes

Reasonable monitoring boreholes are being recommended for this Cacility 1o monstor seepage for
bath TSF facilities (existing amd proposed TSF). These boreholes will be used for detection of any
passible contamination both hefore the facihity and after. A comprehensive montonng program
will be developed in order to check seepage into grosndwater be imcorporated i the Operation and
Surveillance Manual. The borebole shall only be used for regular underground water gquality
monitoring.
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