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1, EXECUTIVE SUMMARY
1. 1 BRIEF OVERVIEW OF THE PROJECT

SLno Project | : | SODA ASH
| Name of CompanyAfing Owner | : | Ngaresero Valley Company Limited (NVCL)
" PL No. |1 1223612023 and 25526/2023

' " Area L PL12236/2025- 291,41 s0. km

PLIZE52H2025- 187 .34 59 km

| Location
Geographic elongaton of PL P 0e'ES.56"S - 2M727.27'S
1223612023 35°5¢'50.95"E- 36°9°27 22°E
Gapgraphic elongation of PLY ' | me18e4 01MS - 2431757
25520/2023 I EEA"E - 3871'30.01"E
Lake |+ | The Natran
Vilage |+ | Pinyinyi
2 | Distriet ;| Mgorongors and Longido
Region | i | Arusha
Country | : | Tanzania
Ecological Sigmhoance & Ramsar Wellang (4 Juty 2001)
3 ' PL Area & Type of Land | Alkaling water, soda crust with  alluvial
Surface Elavalion Lowesl: B2 (Eastem area)
4 Highest:1355msl (Western side)
5 . Name of Commaodity  Soda Ash
= | Team Members 'Tarini Prasad Mohanty

Debananda Tropathy

Bibhuti Bhusan Mohanly

Subhashrae Subhasmila Das

Shakti Prasad Dash

Sonam Priyadarshitg Raul

Talent Princar A,

Technical Professionals of NYCL
Table 1| Brief Qverview of the Project
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1.3 KEY FINDINGS FRCM THE FEASIBILITY STUDY

Masl of the Soda Ash reserves in Tanzania exist in Lake Matron which is in Arusha
Ragicn MNortharn Tanzania. The soda ash project n Lake Natron, Tanzama, holdz
significance for several reasons. I can conlnbute to economic devalopment by creating
job opportunities and generating revenue through exports. Additionally . the extraction
of soda ash may impact the local ecosystem and biodiversity, necessating careful
envitonmental management. Balancing economic benefits with environmental
considerations is crucial for the sustainable development of the region.

MVCL Soda Ash praject, located in the Arusha Regan. The project is planned to be
developed in twg phazes.

The primary need of the proposed Soda Ash mining by the proponent s income
generation from the investmenis made. Other benefits accruing from the project are;

+ Spuring the local economy providing employment opportunilies. especially dunng
the operation.

« Futling the plot Into a more SoCio-economit USE.

1.4 MAIN CONCLUSIONS AND RECOMMENDATIONS

Matural extraction of soda ash from Lake Natron in Tanzama presenls bolh
opporunities and significant emaronmental challenges.

1.4.1 Conclusions

1. Economic Viabllity: Whils the extraction project could generate significant
sconomic benefits, including job creation and infrastructure development,
lhese must ba weighed against the environmental costs. The sustainatility of
such economic benehts is questionable if the ecologicat integrity of the lake is

aarnpromised.

2 Ragulatory and Community Concerns: There are concerns regarding the
transparency of the envirenmental impact assessments conducted for he
soda ash project. Many local and mlernalional enviranmental organizations
have crticized he process, arguing Lhat it lacks adeguale public engagement
and fails to address the polential long-term consequences of mining ackivities.
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. Alternative Methods. Research indicates that soda ash can be denved from

Lake Matron using environmentally friendly methads that minimize ecological
dizruption. These methods shoukd be pnoritized over large-scale industrial
extraclicn to presende the [ake's Lungue bicdiversity whike still,

Recommendations

Conduct Comprahensive Environmental Assessments: Before proceeding
with exdraction, thorcugh and independenl envirgnmental impact assessments
should be conducted. These assessments musl include [ong-lerm ecolagical
studies to understand the pobential impacts on local witdlife and habitats.

Engags Local Communities: Itis crocmal to involve local communities in the
decisicen-making process. Theirinsights and traditional knowiedge can provide
valuable perspeclives on suzlainable practices and the imporlance of
preserving Lhe lake's ecosystem.

Explore Sustainable Extraction Technigues| Research and develop
methods for seda ash extraction that are less invasive and have a lower
ecolggical foqtpnint. This could include small-scale, communiy-led initiatives
that focurs on sustanable prachoes rather Ihan large mdustrial operations.

Implament Strict Regulatory Frameworks. Establish and  enforce
regulations that protect the lake's ecosystem while aliowing for responsible
resgurce exlrachon. This mcludas monilariog the mpacts of any exlrachon
activities and ensuring compliance with envirgnmental standardsz.

Fromote Ecotoudsm: Instead of imdusinal exlraction, promoting ecatoursm
coutd provide an alternalive econamic avenus that benefits local communities
while preserving the unique gnvironment of Lake Matron. Thiz approach would
Faghlight the ecolegical and cultural sigmikcance of the region, altracling
vigitors interesled in its natural beauty and bHgdiversity.

14
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2. INTRODUCTIGN
2.1 BACKGROUND OF THE PROJECT

Lake Natron is a unigue alkaling lake located 2t the border between Tanzania and
Kenya. |Lis recognized for its ecological sknificance, particularly as the primary
breeding site for the lesser flamingo. which constiutes gwer T5% of lhe ghobal
population of thiz species. The Tanzanian govemment has shown interesl in
exploiting the lake's abundant soda azh resources, primarnily sodium carbanate, which
iz eneenlial for various indysthal applicalions, including glass production, delergents,
and chemicals The proposed soda ash plant, initially estimated Yo cost arpund $300
million, aimed to proguce S00L000 tannes annually, with plans for future expansion,
The praject was projected to generate appresumately $300 million in revenue each
year and creale around 500 jobs direcly linked to the plant's operalions. Howewer,
due o mounting environmental concerns and pressure from conservation groups. Ine
project was shelved, with the government considerning alternative siles for soda ash
extraction, such as the Engaruka Basin, which has generated less controversy.

2.1.1 Market Importance of Soda Ash

Sopda ash i5 a critical raw malerial in several industiies, making il 2 valvable
commmadity in both 1eeal and internalicnal markets. The global demand for soda ash
is driven by its use in manufacluring glass, ceramics. and cleaning praducts. In
Tanzanmia, the astablehment of a soda ash plant could have positioned the country as
a key player in the regional market, potentially reducing import dependency and
erhancing local production capabiliies Furhermore. the soda ash industry oould
have stimulated the develspment of related sectors, including transporation and
logislics, as well as ancillary services such 3s maintenance and supply chain
management. The projected revenues from the soda ash plant could have
significantly contributed to Tanzania's economy, enhancing iks industrial base and

promoting ecanamic diversihcation.

2.1.2 Impact on GDP

The potenlial impact of Ihe soda ash project on Tanzania's GUP is significant. The
polimated annual revenue of $300 milign from the soda ash plant coutd have
provided a substantial boosl to the national economy. This influx of capital would not
only contribule directly to GOF but also have multiplier effects thmughqut_ the
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economy by increazing demand for local goods and services Moregver, the creation
of jobs—approximately 500 direct pasitions and addilional indirect jobs in supporting
seciors—would &nhance houzehold incomes and stimulale local economies,
Increased employment opporunities Sould lead to grealer consumer spending,
fuher dnving economic growth. However, the environmental implications of Ihe
project could negate these sconomic benefits if ey lead to ecological degradatian,
which could ullimately harm tourism and other seclors raliant an 1he lake's health.

2.1.3 Jok Opportunities

The soda ash project was expected to create direc! employment opporlunities for
araund 500 individuals. primarily n operations rales wathin the plant. Addrtionally. the
construction phase would have gengrated lemporary jobs, udher contributing to lecal
employment. 8ayond direct employment, the project aould have spurred job creation
in relaled zectors, including fransportation, logistics, and service industries. as the
demand for goods and services would increase. However, the shefving of the praject
has shifled focus towards ecotourism and sustainable livehheods, which may offer
alternative job opporunities for lgcal communities. Invesiments in ecolourism oould
create jobs in hospitality, guiding, and conservation effarts, potentially providing a
morg sustainable economic model that preserves the unigue biodiversity of Lake
Makran whale still benefiting local populations.

2.1.4 Conclusion

The spda ash project at Lake Natron encapsulates the complex interplay ahyean
ecanomitt development and environmentsl conservation. VWhile the market
importance of soda ash and its polential contribulicns o Tanzama's GOP and job
creation arg clear, IThe ecological significance of Lake Natron cannot be overlooked.
The decision o shelve the project reflecls a growng recegmibion of the need to
balance econgmic interests with environmental stewardship. paving the way for
alternative sustainabile development strategies that prioritize both the economiy and
Llhe unigue natural henlage of Tanzania.
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2.2 OBJECTIVES AND SCOPE OF THE FEASIBILITY STUDY

A feasibilty sludy on soda ash extraction from Lake Matron is essential to evaluate
the viability of such a project, considering both the economic polential and Ihe
anviranmental implicalions. The abjectives and scope of this study are crucial for
making informed decisions regarding the extraction progess, its impact on lacal
communities, and the broader ecological landscape

2.2.1 Objectives of the Feasihility Study
1. Economlc Viabtlity Assessment; One of the primary objectives is to analyse
the economic feasibility of extracting soda ash from Lake Matren This includes
evalualing the costs =ssocialed  with  extraction,  processing,  and
Iransponalicn, as well 25 potential revenues from the sale of suda ashin local
and international markets. The study aims 0 delermine whether the projecl
can be proftable and sustanable in the long term.

2  Environmental Impact Evaluation: The study seeks to assess the potential
enwwronmental impacts of soda ash extraction on Lake Matron's umique
ecasyslem, which is critical for the breeding of the lesser flaminge and other
wildlife. This involves examining how extraction activities coukl affect water
levels, salinity, and local bivdiversity.

3. Social Impact Analysls: Understanding the social implicabans of the project
is vital. The study aims to gauge local community attitudes towards soda ash
extraction, potential job creation, and how lhe project may affect their
livelihpods. It will also explore whether the benefits of the project align with the
interests and needs of local residents

4 Regulatory Compliance Reviaw: The feasipility study will include an
examination of the legal and regulatory framework governing resource
exlraclion in Tanzania. This involves identifying necessary  permits,
anvironmental regulations. and compliance with international treaties, such as
the Ramsar Convention on Wellands, which emphasizes the conservation of
wellands like Lake Natron.

5. Altarnative Resource Management Strategies: The siudy will explore
altemative approaches to resolurce managemenl that could miligate
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emvirormeantal impacts whike still presading economc benehts. This ncfudes
evaluating ecolourism and sustzinable prachices as viahle alternatives to
me-scale exbraction.

2.2.2 Scope of the Feasthility Study
1| Technical Feasibility: The study will assess the technical aspects of soda ash
extraction, including the methods to be employed {e.g., solar evaporation and
calcination) a&nd the technological requirements far processing {he extractad
material. If will also evaluate the infrazinuciure needed {0 suppon the axfraction
and distribution procasses.

2. Markat Analysis. A comprehensive market analysis will be congucted to
understand the demand fur soda ash both locally and internationally. This
ingludes identifying potential buyers, market trends. and pricing stralegies,
which are critical for forecasting revenue and profilability.

4. Environmental Studies. Detaited environmental studies will b part of the
scope, fpcusing on the ecological charactenizlics of Lake Natron, including its
flora and fauna, hydrology. and geclogeal features. Thes will help m
understanding the potential risks associated with extraction actrvities.

4. Community Engagement: The feasibility sludy will involve engaging with
Ircal communitias to gathar their insights and concemns regarding the project.
Thiz engagemenl will help ensure that the study reflects the perspectives of
those most affected by the exlrachon achvities.

5. Financial Analysis: A thorough finangial anakysis will be included, which will
cover intial investment costs, operational expenses, ravenus projections, and
patential funding sources, This analysis will help in delermining the inancial
sustainability of the project.
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2.3 METHODOLOGY USED FOR THE STUDY

The methodology used for prospecting and preliminary exploration of soda ash from
Lake Matron involves a systemalic approach to assass the viahility of extracting this
valuable mineral while considering environmental and ecanomic factors. The
foltowing outlings he key components of this methodology.

2.3.1 Literature Review and Preliminary Research

The inibal phase of the methadetogy inclugdes a comprehensive literature review 1o
gather existing data on Lake Natron's geological and hydrological characteristics.
This involves analysing previous sludies, geclogical surveys, and reports on soda
ash extraction methods. The review helps identify the porential for soda ash deposits
and informs the setection of appropriate exploration techniques.

2.3.2 Site Visits and Field Surveys
Figld surveys are essenlial to undersiand the physical charactenstics of Lake Natron.
This phase includes:

«  Gite visits: Conducting extensive site visits to observe the lake's conditions,
incluging water chemistry, salinity levels. and the presence of brne deposits.
Rezearchers typically walk significant distances across the lake 10 a58€5%
areas of interest and collecl samples.

« Sampling: Collecting waler and sediment samples from vanous locations
within the lake to anaiyze the concentration of sadium carbonale and other
mirerals. This data is crucial for determining lhe guality and quantity of soda
ash available for extraction

2.3.2 Geochemical Analysis
Once samples are collected, they underge rigorous geochemical analysis in
laborateries. This analysis mcludes:

. Chemical Composilion Testing: Determining the concentration of spda ash and
other retevant minerals in the samples. This helps in understanding the
economic viabilty of the extraction process.
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« Physical Properizs Assessment. Evaluating the physical properies of the
brine and sedimenl samptes, such as pH, density, and tempearature. to infoom
the extraclion merhod.

2.3.4 Evatuation of Extraction Methods
Based on the hindings from the field surveys and geschemical analyses, varius
extraction methods are evalyated. The methodalogy typically considers;

+« Salar Evaparation: This is often the prefemed method doe o ils jower
operational costs and envirotmental impact. The feasibility of using solar
evaporation technigues o concentrate and cryslatlize soda ash frgm bring ig
assessed.

= Calcination Processes; Investigating Ihe potential for calcination of harvested
brine to produce high-qualty soda ash. This involves evaluating the energy
requirements and potential emissions associated with 1his process.

2.3.9 Environmental Impact Assessment
A cmtical eomponent of the methadology is conducting an envirenmental impact
assescsment (EIA) This assessment aims to aevaluate e polentral ecological

consequences of soda ash exlraclion, feusing on;

» Biodiversity Impacl Anakyzing how extrachion activities may affect local
wildlife, panicularly the legger flamingo population, which refies on Lake Matron
lor breading.

«  Water Quality Moniloring: Assessing how extraction processes could alter the
lake's water chemistry and overall ecosystem health.

2.3.6 Economic Faasibility Study

The economic feasibility of the soda ash project is evaluated through:

» Cost-Benehl Analysis: Estimaling the costs associated with extraction,
processing, and distribution of soda ash. and comparing these with polential

reveme from sales.

«  Market Analysis: Investigabng lecal and inlemational demand for soda ash,
kentifying potential buyers, and uwnderstanding market ends to forecast

A _.E_t' el 1 . Are
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2.3.7 Community Engagement
Engaging with loca! communities is vital to the methodalogy. This involves”

- Surveys and Interviews: Conducting surveys to gauge local opimions on soda
ash extraction and ils patential impacks on Wer livelihoods.

« Gtakeholder Meestings: Organizing meelings with cornmunily leaders and
stakeholders to dizcuss the project, address concemns. and explore potential

henefits for lacal residents.

The methadelogy for prospecting and preliminary exploration of seda ash from Lake
Matron  is  comprehensive,  integrating  scienlific  research,  envirgnmental
considerations, and comeunily engagement. By following this struciured approach.
stakeholders can make infarmed decizions regarding the feasibility of soda ash
extraction while balancing econpmic inlerests wilh ecological presenvation,
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3. PROJECT DESCRIPTION
3.1 CVERVIEW OF LAKE NATRON AND ITS SIGNIFICANCE

Lake Matran, localed in northem Tanzania near the border with Kenya, is a unique
sall or alkaline lake that plays a cruciad rele in the region’s ecology and econcmy. [t s
situated in the Gregury Rift, part of the East Afican Rift System, and serves as a vital
hiabvitat for various species, particularty the ksser flammgo.

3.1.1 Overview of Lake Natron
Gepgraphic and Physical Characteristics

Lake Matran is characterized by its exireme alkalinity and high temperatures, with
water temperatures offen exceading 40 °C {104 °F}, The [ake stretches approxirmately
57 kilometers (35 males) i length and varies in width, reaching up to 22 kilometers
{14 mileg) arils widest point. 1t depth iz generally shallow, typically less than three
melers (3.8 feel). The lake is pimarily fed by the Southermn Ewaso Mg'ire River, which
ariginates in cenlral Kenya, and rmineralnch hot springs contribute b its unique
chemical composition. The lake's high evaporation rates leave behind significant
deposits of sodium carbonate (natront and sodivm sesguicarbonale (trona), which
are essential for varous indusirial applications, The extrerme conditions of the [ake
treate a vibrant ecosystem dominated by halophilic microorganizms, including
cyanobaciena, which qive the lake its striking red coloralion.

Ecological Significance

Lake Matron 15 renowned as the anly regolar breeding ground for Africa's lesser
lamingos. with over bwa million birds Aocking 19 the area o nest between Septembar
and April. The caustie environment, charactenzed by high salinity and temperature,
provides a natural barrier against predalors, making it an ideal location for flamingo
breeding. The lake's unique ecosystern supports a varety of other species, including
endemic atgae and invertebrates, and altracls numerous bird species. making it a
prime destination for birdwatchers.
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2.1.2 Economic and Cultural importance

Resource Potential

The lake's high congentrations of seda ash and other mingrats presenl significant
sconomic apportunilizs. Investigalions have reveated substantial reserves of swia
ash, which is & ¢ritical raw matertal for industries such as glass manulaciuring,
detergents, ahd chemicalz. The polential for sustanable exiraction of lhese rasources
could contribute ta boczl and nationa! economic development.

Toursm and Community Engagement

Lake Matron is increasingly recognized for its tourism potential, offering visitors
unique landscapes, opportunities for hiking, and cultural expenences wilh the local
Maasai communitizs. The dramalic scenery, including the backdrop of the active 2
Doinyo Lengai voleano, enhances its appeal as a tourist destination. However. the
arca remains refatively untauched by mass tourism, providing & more aufhentic

sxparignce for vigitors.
Cultural Significance

The lake and itz surroundings hold cultural importance for the Maasai people, who
have historically inhabilad the region. Their fragitional practices and knowledge of tha
land contribute to e area’s cultural bentage. which can be integrated into
sustainable tourism intialives.

Lake Matron is a remarkable natural kzature wilth significant ecological, econamic, and
cultural imponance. Its urmgue environment supports wital wildhle populations,
particulary the lesser flamingo. while also offering potential resources for econgmic
development. Balancing the conservation of this fragile ecosystem wilh sustainable
resource exlraction and unsm will be essenhal for ensuring the long-term heaith of
Lake Matron and the communities that depend on it.
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3.2 DESCRIPTION OF SODA ASH AND ITS IMPORTANCE

Soda ash iz a gommon name for the echnical grade anbydrous sodium carbonate
having the chermical farmula Na:C0s by achieving the goal of 10" mast consumed
ingrganic compound. It is a diazonium sall of carbonic acid Basing upon the
appearance, itis white, fingly crystalline, hygroscopic powder. The solubility property
of Soda ashincreases Lhe alkalivaly of water. Incurrent scenans, soda ash is produced
in bwo different processes. The natural production of soda ash includes purifed rona
of bnte by using the monohydrate or sesguicarbonate process On the other hand
synthehlic soda ash is produced by Solvay o Leblane process by using common salts,
sulphwrie acid, imestane and cozal. The natural soda ash acquire 20% of world soda
ash production from which 20% of this is fram U.S alane and the rest 70% of soda
ash iz dommnated by synthelic production.

3.2.1 50ODA ASH APPLICATIONS

=¢da ash is composed of Sodium and Carbonate having the formula {Ma, CO).n H20,
where n is lhe number of molecules per fomula unit. It has some amount of NaOH.
In present nduslralization soda ash has a major role to play Staring with
manyfacluring of glass to paper, lextiles, medicine, cleansing products it has a huge
impacl on today's civilization.

Production of Glass

Soda ash s useéd in glass making as an ingredient during the molten glass forming
pracess, This process includes silicon dinxide and calcivm oxide present in raw glass
are metamomhosed into silica, calcium axide and sodiomn carbonate through a seres
of reathions that occur at high temperature which altows for more efficiant extraction
of soda ash from raw glass.

Soap and detergent Production

Soda ash is used in making both soaps and detergent. The first of these components
iz the process whereby the fats and Qils are converted into fatty acids and glycerol.
The reacton cornprises of mixing of soda ash with sedium hydroxide, water and fatty
rmaterial together in 3 process known &85 saponification. In other part of the spap
production called alkali washing, soda ash is used as an ingredient in removing
2xcass ghycarsl from fally acids by a process called soda ash.
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Dying agent

Spda ash can also be used as a drying gent in industrial equipment thal needs {o be
dried after cleaning. When washed or rmsed off of industrial equigrent or machinery
Ihiz chemical agent evaporates laking with its excess water slill left on the surface to
dry complehely.

Food

Soda ash has varous vse in edible indusky. As an ingredient. it dehydrates the
Mmaterial such as tatle salt. crackers and prelzels,

Paper

Soda ash is also used in paper manufacturing process, improving the strength of
paper pulp by increasing its water retention capabihbes.

Waste alr c[eaning

Spda ash 1s used in waste water cleaning to remove dust through a process called
gzanation. In this process the ozene is added to e hydrocarbon gasses presenl in
waste air and ig converted into ozone via electrolysis.

Scap analysis

Soda ash is used as an ingredient in the analysis of some soaps which helps
datermine their chemical composilion and detemmine if they conlain any addibves or

impurities.
To clean greass off concrete

Soda ash is used to clean bukd up off the concrete floors by a process called hydro-
blasting where by waler is mixed with special soda ash and blasted againsl flaor.

Textile Industry

Sndium carbonate is 8 common ingredient in textile manufacluring which improves
Ihe life span of lexhle fibers as a resull i allows the fabric to lasl lenger.

Ag an ingredient in dying process, soda ash reacls with fatly acid and converts it into
soap. This reaction gocurs during dyeing and washing
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Soda ash s used as o remove build up off textiles and bath tubs.
Socda ash in qur dalily 1ife

Soda ash is used lor making soft doinks as well a5 wine and other heverages. It is
also used to produce fizzy drinks and baking prodocts.

50GDA ASH DEMAND BY END USER
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3.3 OUTLINE OF THE PROPOSED EXTRACTION PROCESS
AND TECHNOLOGIES

Efficient processing technology i arucial for maximizing yield, minimizing costs, and
maintaining environmantal sustainability in natral soda ash exploralion and
production opearalions. For soda ash estraction, hers the adopled Qrocessing
technology depends upon the monohydrate method. Processing technology for
natural spda ash production involves several key stages,

a) Caloination

b} Dhssoiving

gl Clarificalon

d) Evaporation and Cryslallisation
a) Centrifugation

fj Drying

g} Packaging

&) Caltcination:

Calgination is a thermal lreatment process used in various industries, including soda
ash production In the context of soda ash manufacturing, calcination refers 1o the
heating of sodium carbonate {Na2CO3) or bicarbonate (MaHCO3) {o high
temperatures to drive off volatile components, such as water and carbon dioxitde.
resulting in the formation of anhydrous sodium carbonale. commonly known as soda
ash {Na2CO3)

The calvinalion process typically involves heating the sodiem carbonate or
bicarponate ore in a rotary kiln or a furnace al lemperaturgs ranging from around
ATD°C to 8O0°C (T52°F to 1472°F), depending on the specific requirements of the
process and the desired properies of the final produoct.

During calcination, the following chemical reactions occur; A
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Figure 4- Mgnohydrate Procedure for Natural Soda Ash Extraction

b} Dshydration:

Sodum carbonate decabydrate (Na:CO2-10HzQ), commanly known as trona, or

godium bicarbonale (MaHCOa) Ioses water molecules as steam when heated.

fesulting i the formation of sodiom carbonate monchydrate {NaxC0sH:0O) or

anhydrous sodium carbonate (NazCO sy,

Example reachon for lnona:

Ma GO 10H20 — Na:t0 - HeO + 8- O

Crecarboxylation: Sedium bicarbonate undergoes themal decomposilion to release

carban disxide gas and form anhydrous sodium carbonate.

Example reaction for sodium bicarbonale;

ZMaBCOs — MaCOz+ COzt + H:O
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c} Dissalving

In thiz process, the calcined soda ash, often in the famrn of dense soda ash (sodium
carbonale anhydrous} or light soda ash (sotium carbonate monohydrate), i
dissolved inwatar bo form a saturated sodium carbonate solution This solution serves
as the raw material for subsequenl processing stages for the production of soda ash.

The dissolving procass is a critical stage in soda ash production. a5 it converts the
calcined soda ash into a soluble form that can be further processed lo obtain ke
dezired purity and particle size characterislics as raquined.

The dissolving process generally involves the following steps:
d) Mixing

The calcined soda ash is mixed with water it a dissalving tnk or vessel. The ratio of
soda ash to water is carefully controlled to achieve the desired concentralion of Ihe
sociium carbonabe solutron.

e} Heating

In some cases. the dissolving process may involve heating the waler 1o facilitate the
dissolution of soda ash, particulady f the soda ash has a high densily ar if the
dizsoluhon rale needs to be accelerated.

f) Agitation

Agitation or stimng is employed to promole the dissolution of soda ash and ensure
uniform mixing of the solution. This helps ko maxirmize the contact between the scda
ash particles and water, leaging to faster dissolution.

g} Clarification

In soda ash production, clarification is a process used 10 remove impurities and schd
particles from the sodium carbonate solution obtained during the dizssglving stage.
The clanifcation process 1= essential for achisving the desired purity and guality of
sda ash, which iz crucial for varous induslial applicabons.

The clarfication process typically invalves Coagulation and Flocculation processas.
In sorme cases, coagulation and Rocculation agenls may be added to the soda ash

solution to help agylomerate fing particles and suspended solids. making them ea sier |
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to remawve dunng hitration. Commaon coagulants inelude alum (Alumirum Sulphate)
or polymeric flocoulants,

h} Evaporation and Crystallisation

Evaporation and crysizllization are key processes in soda ash produchion, typically
gocuming after the diszalving and clarificalian stages.

These processes involve concentrating the sodium carbonate solution obtained from
dissolving the calcined soda ash and then crystallizing if to produce solid soda ash
trystals or granules.

The scdium camonate solulion, obtained affer dissohang the calgined soda ash and
tlanfying it b ramove purities, 5 fed into evaporation ponds. In these avaporahon
ponds, the waber gets evaporated from the solution, leaving behind a concentrated
sodium carbonate solubon.

Once the sodium carbonate solution reaches a desired level of concenlrzbon. it is
transfarred o crystallizers or cryslallization tankg. In these tanksg, the goncentrated
salutien s oaoled slowily arder contralled conditions o induce the farmation of soda
ash crystalzs or grangles,

i] Cantrifugation

In soda ash production, cantrifwgation is a commaon separation technigue. 1o separate
solid parlicles from liquid solutions or suspensions. allowing for the recovery of high-

purity soda ash cryslals or granules.

Centrifuges are rotating devices that apply centrifugat force lo the suspension,
causing the sold particies 1o migrate: toward the ouler wall of the centrifuge and farm
a cake, while the liquid is expelled lhroegh the gpenings in the centrifuge basket.

4} Urying
After the crystaliization process and subsequenl centrifugation process. the soda ash

ciystals conlain restdual meisture that needs to be reduced to meet lhe required
maislure contant for e inal prodoct.
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These soda ash crystals or granules are then transferred lo drying equipment. These
dryers utilize hot air or ather drying mediums to evaporate the maisture from the soda
ash parlicles.

Dunng drying. the moisture conlent of the soda ash is monitored continuously to
ensura that it meets the specified requirements for ke final producl. The drying
process is carefully controlled to ensure that the soda ash is dried to the desired
moisture conlent without overhealing or damaging the product.

Drying is & crucial step in soda ash production, as il helps to improve the shelf life,
handling properies, and quality of the final producl. Proper drying ensures that the
soda ash meets the slingent specifications required for vanous ingustrial
applications, such as glass maoufacturing. detergents, pulp and paper, and
chernicals.

k} Packaging

Onee the soda ash crystals or granuvles have been dried to the desired maoisture
content, they are packaged into various types ol containers suitable for storage,
transporlabien, and handling.

Packaging is lhe final slage in soda ash production before the product is ready for

distribulion and use.

Packaging plays a crucial role i soda ash predugtion, as il ensures thal the product
reaches customers safely and in optimal condition| Proper packaging also helps o
protecl the soda ash trom maisture, conlamination, and damage during storage and
lransportation, ensuring its guality and peformance inindustrial applicahons

3.4 ENVIRONMENTAL CONSIDERATIONS SPECIFIC TO
LAKE NATRON

The ESIA baseling wark has found that there is indeed change oocuring. both near

the Lake and in the calchments of the rivers feeding Lake Malron. This change will

accelerate exponentially \he accessibilily of roads and logistics as well
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There have been many concerns expressed due to the location of the proposed

project in a wetland of international concem, the Lake Natran Ramsar Sile The

impgrtance of the Lake o certain bird popuylations and the fransboundary imporance

of the lessar Hamingo population which, althaugh breeding at Lake Natron, moves

about and Feed in most of the Rift Valley Lakes has been idenliied as an important

trans frontier concern and thus poltentially affects countries in addition lo Tanzania.

Birds, particukarly internationally threatened species that are large and well knewn,

will have large-scale inlernational supper if the wider public feets lhere is any lhreat

tr themn from the propect. This makeas dacision-making move fram bemng based on

anvirgnmental and economic criferia to that of live political arena

1.1.4 Summary of Impact Rankings on Administrative and Planning Impacts
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P Change in | Opaeration of the plant, | High noise tevels
5 sound levels steam., and power will reduce the
planls will create noise | wilderness value of

the Lake

environmenl  and

disturbance to

ota
|FIC | Change in air | Air quality | No significanl |
2] quality poflulicn as  any

soit of impact al
the prelimimary
stage of work, but
laler it may be

impactful and
neqLire
precaulions,
control, and
mMeasuras.

Table 2. Surmmary of Impact on Administrative and Planmng

1.1.2 Summary of Changes to the BlolegtcalfEcalogical Environment
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B/ET7 Change The IAfluence of
5 to the conservation status  of
Ramsar  wildlife and hakhitats.

ecologic Suggestions o
o strengthen the legal basis
pharact for profecting the area by
|;-r. _ banning hunting in the
criteria

Ramsar site

Table 3: Summary of Biological and Ecological Envirgnment

4. MARKET ANALYSIS

The global soda ash markat is expenenang signicant growlh. projected 1o reach
approximataly IS0 38.2 hillion by 2032, with a compound annual growth rate (CAGR)
of 6.6% from 2024 to 2032, The market was valued al arcund USD 21.5 billien in
2023, indicating a robust demand dreven by vanous indusiries, particulardy glass
manyfaciunng 2nd detergents. The nzing trends in construction and automotive
industries arg major contnibuters 1o this demand, as soda ash is a key ingredient in
producing glass products usead in theze sectors, Ywhile synthelic 2oda ash dominates
the market, aceounting for about 87 8% of total praduction. naturally exlracled soda
ash is gaining trachon dus to s lower production costs and envirgnmental benefits.
The natural extraction process typically requires less energy and results in fewss
impuriies comparad B synthetic methods, making ¢t an attractive altemative in
regions with agcessible resgurces like Lake Malron.

The extraction and utihzation of seda ash frem natural sources hke Lake Natron could
significantly impact Tanzania's econamy. The potential for job creation in #xtraction,
processing, and ancillary industries is substanhal. & soda ash project could genemate
hundreds of direct jobs and many more indireclly, contributing to [ocal economis
development. Furthermore, the revenye generaled from soda ash sales could provide
a significant boost lo Tanzamas GLP. particularly if the counlry postions itself as a
Yey supplier in the global market. The nafural exiraction of spda ash aligns with he
global shift towards suslainable practices, allowing Tanzania lo leverage ks natural
[£50UFCES Fes ponsibly while meeting international demand.
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4.1 GLOBAL AND REGIONAL DEMAND FOR SODA ASH

The global soda ash market was valued al appraximalely USD 21.5 billon in 2023
and is projected to grow to USD 38.2 bilkon by 2032, reflecting a compound annual
growth rate (CAGR) of 66% during the forecast period from 2024 to 2032 This
growth 1s driven by the increasing demand far soda ash across vanous induslnes,
particulary glass manufacluring, which accounts for over 0% of 1otal consumplion.

¥ey Drivers of Cemand

1. @Glass Manufacturing The primary driver of soda ash demand is the glass
ingustry, which ulilizes soda ash Lo tower the melting poinl of silica sand, a key
ingredient in glass production The growlh in construction and avtomotive
sectors, especially in emerging ecanamiss, has led to a siege in glass demand
for windows, containers, and automolive applications.

2 Detergents and Chemicals: Soda ash is also a onfical ingredient in the
production of detergents and various chemicats. The rismg consumer demand
for cleaning products, eaupled with the growth of the chemical industry. further
propels the need for soda ash.

3 Urbanization and Industrlalization: Rapid urbanization and ingustrial
development in regions such as Asia-Pacific are creafing signifizani
opportunities for seda ash consumption. The construction boom in ceuniries
ke China and India is 3 major contributar te increased soda ash demand.

4 Sustainable Practices: There is a growing kend towards adopling
environmentally fiendly production methods in soda ash manufacturing.
Innawations aimed at reducing carbon emissions and enhancing production
efficizncy are becoming ingreasingly important, influencing market dynamics.

Regional Demand fer Soda Ash
Asia-Pacific

The Asia-Pacific region dominates the glabal soda ash market, accounting for
appioximately 55% of the tolal market share in 2023, The demand in this regicen is
primarily dnven by,

o
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=  Construction Activities: The booming construction sector in countries like
China and India 15 a sigrikcant factor, a8 these counfries invest heavily in
infrastructure develgpment, teading to increasad glass produslion.

« Dotergant and Chemiczl Industries: The growing populalion and rising
CONSUMEr INCOMSas in emerging econcmies are boosting the demand Ffor
detergents and chemicals, further driving the need for soda ash.

Morth Amerlca

Worlh America, particulary Ihe Uniled States, is a key player in the soda ash market,
primarily due s large deposits of trona, 8 nalural source of soda ash. The region’s
demand is supported by:

« Strong Glass and Detergent Industries: The U3 has a well-establizhed
glass manufaciuring sector, which refies heavily on soda ash. Additionally, the
delergent industry contributes stgnificantly to soda ash consumption.

« Sustalnabllity Iniiatives: S manufaclurers are increasingly focusing on
sustaingble produchon practices, which may influence Ihe demand for hoth
matural and synlhetic soda ash.

Europe

In Europe, Lhe soda ash markel s &xpenencing moderate growth, influgnced by
stingenl envirgnmental regulalicns thal affecl pradguction methods. The demand s

primanly driven by:

+ Glass and Chemlcal Industries: Swnilar o other regions, the glass and
chemical sectors are the main consumers of soda ash, However, the market
fzces challenges from regulatory pressures that encourage more sustainable
prachces,

Drespite the postive growth ouligok, the soda ash market fages challenges such as
price volatility due to fuctualions in raw malenal cosls and geopolitical lensions thal
can disrupt supply chains. Howsewver, the increasing focus on sustainability and 1he
develspment of nnovative production technologies presenl opportunities for market

a{pansion.



Ngaresoro Valley Company
Limited (NVCL), Tanzania

4.2 PRICE TRENDS AND MARKET FORECAST

The price trends of the soda ash market have baen influenced by varous factors,
including supply and demand dynamics, production cosls, and global ECOROMIGC
sonditions  This note provides an overview of the current price brends. historical
flucluations. and future projections for soda ash prices.

Current Price Trends

As of late 2023, soda ash prices have exhibited a fluctuating pattern across different
regions. For instance, in the Asian markel, prices saw a sigmfcan] decline, with 3
sharp falk of aver 5% in futures contracts dus to weak demand and hgh invenlory
tevals. The averaqge orice of soda ash in the Chinese markel dropped from
approximately $282 per metric lon in October to aboul $389 per metnc lon by
Decamber 2023 .In Narth Amernca, similar trends were observed, where prices varied
within @ narrow range. The average price stood ar around $360 per metnic tan N
Octobar 2023, refliecting a consistent hut caulicus markel response toinventory levels

and demand from and -user sectors.

4.2.1 HISTORICAL FLUCTUATIONS

Historically, soda ash prices have been subject 10 volatility due to several factors:

1| Supply and Demand Imbatanca: Prices have ofien declined during periods
of oversunply when production outpaced demand, partrcularly in regions ke
Asia and Norh Amenca. For example, the latter half of 2023 saw a rebound in
prices @s supply and demand dynamics improved aker a peniod of high
inyartory.

7 Raw Material Costs: The prices of raw materrals. such as trona and sodium
chiornde, diractly impact soda ash production costs. Fluctuations in these raw
malerial prices, driven by geopolitical factors and weather conditions, can lead
to varnations in soda ash prices,

3. Enargy Costs: Energy prices significantly affect the production costs of soda
ach Ingreases in energy cosls due to global lensions or supply chain
disruptions can lead to higher scda ash prices, while slabilizalon in energy
prives may help in price recovery.
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4.2.2 FUTURE PROJECTIONS

Markel analysts predict that soda ash prices are likely to rise in the coming years.
Thig expectation is driven by several faciors:

+« [nereasing Demand: The demand for soda ash s anticipated 10 goow,
particularly from the glass manufacluring industry, which is experiencing a
résurgence due o construction and sulomohve sector growlh. This demand is
expected to push prices upward, with projections estimating prices could reach
between $400 and $430 per metric ton by 2030

« Sustalnabllity Trends: The shift towards sustainable practices in producticn
and packaging, pariculary in bhe food and beverage sector, is likely bo
incresse the demand for glass packaging, further driving Lhe need for soda
ash.

« Market Recovery: As production stabilizes in regions ke China, which has
faced equipment malfunciions and adverse weather conditions, a rebound in
production coutd lead to more balanced supply and demand dynamics,
supporting higher prices.

4.2.3 ESTIMATION OF FUTURE MARKET GROWTH

=« Short Term {2023-2026)- The rising demand of Soda ash is observed bacause
aof the increasing population. growing wrbanizalion amd increase i cleaning
home requiremenls.

+ Middle Term {2026-2028}- the manulaclurers are incraasing the adaplation of
the soda ash lo develogp organic and natural products.

« Long term §(2029-2033)- the growing advance technologies. soap and
detergent indusiry 2nd govemment iniliatives policies may drive the markel in
kng run.
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GLOBAL SODA ASH MARKET $IZE :2023-2033 (in Billion US5|

Figura 5: Future Forecast of Glubal Soda Azh Markel

The soda ash market is currentiy expariencing fluctuabng prices influenced by sUpply-
demand imbalances, mw material costs, and enargy prices. While racant trends have
shown some dechne in prices due Lo high inventory levels and weak demand in
certain regions, future prajections indicate a potential rise i pnces dnven by
Imcreasing industrial demand and suslainability initiatives. Understanding these price
trends iz crucial for stakeholdars in the soda ash market, including producers,
consurmers. and investars, as thoy navigate the complexities of this essential
commodity.

Accarding to the current glabal market stahstics, the constrection sector Shows an
inflation of 37.5% since 2020-2022 and may ccoupy double of markets bill the end of
2030. The glass industry and ceramic indusiry consumes the 50% glebal soda ash
production followed by construction and automotive manufactures. Constructions,
preparation of household things, doors, increase demand for container glasses iny
hotels and restaurants, Aat glasses is significandly grawang in the markel.

The other end users of food industry, pharmaceutical and cosmetic manufaclures ar
constantiy growing their market in thew forecast period. To maintain the sustanabylity
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of the environment. the rechargeable batleries, melalurgical process shows the
emerging uses of Soda ash for the manufacture of Lithium carbonate and extractian

of smelting of various melals ezpecially alumina products.

Increasing consumer demand for dyes and reducing polulicn o improve the
environment boosts market share. On the flip side, the demand for soda ash in water
treatmeanl, aliminating cotrosion and use ke making bakng powderin the food sector
propels market size, The adaptation of soda ash fo develop various chemecals such
as sodium bicarbonate ard silicate in the glass industry is driving the market growth.

4.3 COMPETITORS AND ALTERNATIVE SOURCES OF
S0ODA ASH

The soda ash market is characterized by its diverse applications, significant econormic
mpact, and competition between natural and synthelic sources. As industries
worldwide increasingly rely on soda ash for vanous processes, understanding the
competitive landscape and aitemative sources is crucikal for slakeholders in the
market. This assay explores the key compehitors in Lhe soda ash market, altemative
sources of spda ash, and the implications for producers and consymers,

4.3.1 COMPETITORS IN THE S0DA ASH MARKET
4.3.1.1 Major Producers

The global zoda ash markel iz dominated by sovaral key players, each contriputing
ke the supphky cham through different production methods. Some of the notable
companies inciude;

« Solvay: & leading producer of bolh natural and synthetic soda ash, Solvay
operales several plants worldwede, leveraging its exdensme experience n
chemical manufaciuring,

« Ciner Resources Corporation: This company 15 known for its nalural soda
ash production from trona, primarily in the United States. Ciner is one of the
larges! producers in Morth America, benefting from the region's abundant
natural resources.
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« Tata Chemicals Ltd: Based in Ingdia, Tala Chemicals is a significant playerin
the soda ash market, producing both light and dense soda ash for vanious
applications, including glass and detergents.

» GHCL Limited: Ancther major Indian producer GHCOL focuses on the
production of soda ash from nalural sources and has a strong presence in the
domestic markat.

- Lianyungang Sada Ash Co. Lid: This Chingse company 1S & key player in
the Asia-Pacific reguan, contiibuting t© the high demand for soda ash driven by
industrial growih in China.

These companies compete based on production capacity. cost efficiency. product
quality, and sustainability practices. The compelition is furher intensiked by the
growing emphasis on environmentally friendly production melhods, as consumers
and requlators increasingly demand tower carbon footpants.

4.3.2 Alternative Sources of Soda Ash

4.3.2.1 Hatural Sources

1. Trona' The most signficant natural source of soda ash, trona is a mineral
composed of sadium carbonate and sodium bicarhonate. Majer deposits are
found in the United States, particulady in YWyoming, where companies like
Ciner Resources extracl soda ash through mining operations. Malural soda
ash fram trana is favored for its lower environmental impacl compared to
synthetie production melhods.

2. Lake Brinas: Soda ash can also be extracked from alkaling lakes, such as
Lake MNatron in Tanzania. The evaporalion of brine from these |akes results in
lhe precipitation of sodium carbonate. This method is less energy-intensive
and can be more sustainabte than synthetic production, making it an attraclive
alternatve for regions with suitable natural resources.

4.3.2.2 Synthetic Sources

1. Solvay process. The most common synthetic method for producing soda ash,
the Solvay process utilizes sodium chloride and limestone, This method is
prevalent in regions with limited natural rescurces but requires signihcand
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energy Input and generates carbon digxide as a byproduct raising
envirgnmental concerns.

Dual-Process: Some manufacturers employ a dual-process approach,
combining natural and syathetic methods 1o optimize production efficiency and
reduce costs. This hybnd approach allows for Aexibility in responze to markat
damand &nd resource avalability.

4.3.2 IMPLICATIONS FOR PRCDUCERS ANC CONSUMERS

The compelhon betwean natural and synthebe sources of soda ash has significant

implications for both producers and ConsuMmers:

Cozt Dynamics: Matural soda ash production often has lower operational
cosls, particulark in regions with acundant trona or alkalne [akes. This cost
advantage can lekad lo competitive pricing for natural soda ash, benefiling
CONSUMErs in prce-sensibive markets.

Sustainabillity: As envirpnmental regulations become stricter, producers ars
mereasingly pressured to adopt sustainable prachices. Malural sources of soda
ash generally have a lower envirgnmental impact, making them more

appealing to consumers and companies focused on sustainability.

Market Trends: The growing demand for soda ash in emerging markets.
particularly in Asia-Paclic, is drving compeliticn. Producers must adapt o
changing consumer preferences and regulatory landscapes, which may favor
natural sources gver synthetic production,

The soda ash market is shaped by a compelilive landscape that incledes major

projucers and various sources of supply. Matural sources, such as Wona and lake

brines,

present significant gpportunities for suslainable produclion, white synthelic

methodls continee 1 play a vital rele in mesting global demand. As industries

ingreagingly priontize sustainability and cost-effeclivenass, understanding the

dynamics betwesen competitors and  allemative sources will be crucial for

stakehotders navigating the evelving soda ash markel.
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44 POTENTIAL CUSTOMERS AND OFF TAKE
AGREEMENTS

4.4.1 Potential Customers
1. Glass Manufacturing Industry

The glass industry is the |argest consumer of soda ash, accounting for aver 40% of
global demand. This sector includes manufaclurers of Hat glass for buitdings,
automotive glass, and container glass. Key customers in this industry typically
melude.

- Automotive Manufacturers: Companies producing laminated and tempered
glass for venicles.

+ Constraction Firms . Builders requiring 9lass for windows, facades, and other
architeclural elements.

+ Glass Container Producars: Manufacturers of bottles and jars for food and
beveErages.

2. Detergent and Cleaning Products

Soda ash is a vital ingredient in e production of detergenis and cleaning agents.
The increasing awaraness of hygiene and cleanliness among consumers dnves
demand in this sector, Potential customears inclyde:

« Consumer Goods Companiag: Firms producing laundry  detergents.
dishwashing kuids, and househald cleaners.

» industrial Cleaning Suppllers: Companies providing bulk cleaning solutions
for commercial and industrial applicateng.

3. Chemical Manufacturing

Soda ash is used in vanous chemical processes, including the produchion of sodium
bicarbonate, sodium zilicate, and other chemicals. Key customers in this segment
include:

« Chemical Producers: Manufacturers of specially chemicals thal require soda
ash as a raw matenal.
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5. RESOURCE ESTIMATION
5.1 DETAILED GEOLOGICAL SURVEY OF LAKE NATRON

5.1.1 GEQLOGICAL MAPPING

GCeonlggical exploration invglves studying the Earth's struciure and compasition o
understand its history. Mapping helps to creale representations of geclegical featunes,
aiding in resource identification and environmental management. This can ncluds
figldwork, remobe sensing, and geophysical survays.

As Lhe licensed areas ara part of Lake Natron, they are consderad to be rich in well-
established gedlogical structures The geological structures are farmed due to the
diverging mornents of the Nubian African Plate {Cantaiming 2 large pan of Africa} and
Somalian Plate by giving rise to the East African Rift Valtey, The major geatogical
slruttures that are found in that area are Minor Faulis, Major Faults, Salt Pan
Deposils. and volcanoas (rch in carbonahte plumes), ete.

In lhe process of geolegical mapping, the geologists visited the licensad area and
recorded the geatogical infoimahon. Informatien related to hotypes, stroclures such
as folds, faults, joints, and the evidence of rocks undergoing deformation wers
Inseribed.

In the period of Geglogical mapping conducted by the team of geclogists, focosed
and recarded the gre mineral svidence, catchment area, source of the deposi,
mediorn of transportation, and other related facts relaled Lo the deposits. Depending
upon the scale and extent of the mapping. the detailed geglogy of the area was
demonstrated.

5.1.2 GEOLOGICAL SAMPLING

Geclggical sampling bafore mining is cnucial for assessing the potential mineral
deposits and understanding the geological conditions of a site, Samples are collected
1o analyse the composition, mineralogy, and distnbulen of resourees. This data helps
in designing  efficient mining plang, estimating reserves, and implementing
gnviranmenlally responsibile extrachon methods.

To satisfy the project okjectives, the identdfication of the mineral and the estimation of
mineral resourcas will be conducted in phases. In Ihe first phase, il is propozed {o
collecl samples at a 2 Km grid paltern (Fig. 19} The team started collecting samples
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in PL-12236. and as per feld condition and accessibility there are some changss in
the sample location, Due to the (ailure of auger driling which hardly pierces 0.3m, a
proposal for piting was recommended along with systemnatee sampling at differenl
depths. Furlher, the water was collected and the time for accunulation af walter in e
fiedd with termperalure and pH were recorded and the water samples were alsg sent
for analysis. It was propoged Lo dissolve the raw sample in warm water 5o that all
chemical pracipitates are collacted as solutions after the dissolution of the precipitate
i water, Then the water is kept for evaporation 1o get back the precipitale far analysis.

It was observed thal the resemblance of the water was red in colour due o Ihe
presence of cyanobacteria (The colour of the cyanobactena was rad). While moving
in the field site; the team of geologists, fellkw workers, and locals experencsd a
higher thickness of mud 2= well as geothermal heat frem the base.
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Figure 7: Trona sample collectad i the Project Area

eolggical structural features such as faulf plane {Western side of Gregory nift} exist
an the westarn side which makes a steap aréa in the westemn part of PL- 12236, [tis
also extended towards the Soulth-west. Due to the magor Gregory il syslem, many
second-order / third-order small nft systems are developed in the lake which are
present as hot springs and also lacilitate the flow of atkall carbonatibe magma from
CI-Danivo Lengan volcano situaled at a distance of 20 km soulh of the Projecl Area.

The pomts that exisled on the alluvial fans were their pnme targel in the initial phase
of sampling due {o easy access. |t was proposed to collect the sample in depth for
which lacally arranged hand-auger drilling was deployed (Fig. 18}, The drilling cannol
be execuled beyond 0.3m which was nol able to solve our problem. In addition 1o
that, the k2am collected water samples from the hot springs in the nearby araea algng
with the eslimation of temperatore, pH, and elevation. According o the held
observation of the team geologist, Ihere are many hot springs present in the area.
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Figure &: Sampling by hand auger dnlling

The Lens-thinned soda ash deposits were marked jusl on the sorficial exposure,
below Ihat mud including clay of black colour was present. By foctsleps during our
mavement for exploralon, the black clay became exposed comprehensibly. That area
of the lake was sumounded by plenty of mud The team collected a clpsleresd
crystalized lrona sampke in the Projecl Area as well. Thin lenses of trana and isolaled
deposits were recorded as precipitated. The Lens-thinned soda ash precipitale was
marked above the detital mud sedimants (Black colour clay). The exension of black
clay 15 threughout the lake area which is deposited by he rivers. The precipitalion of
chamical and detrital sediments is in sequansce for which the soda s found in deltas.
Maving progressively. the gedlogists found the crystallized chemical sediment {trona)
layer deposit, along with the detrital mud showing mud which was a positive indicator

for our exploratian teanm.

As the team cannot collect samples in-depth. the advisory commiltee suggesled
digging pits of 1.5 m or to the depth possitle. The samples wers colfected at 0.5 m.
interval in deplh 1o assess the solubilily of the aikali carbenate deposited and the
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percenlage of alkali carbonates. Sections are drawn n narth-sauth and noth-cast
south-wesl directions,

Thin lenses of Trona deposit.

Ieaileie, | ild L

Figure 9: Lense-thinned Soda ash deposit
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Bankahle Raport Soda Ash

Figura 11] Mud cracks and crystallized chemical sediment (frona) layer
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Figure 12: Sampling by pitting technique.
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Figure 13 Graphical representation of lithology in section,



Ngaresero Valley Company
Limitad [NVCL), Tanzania

faah!

:'*..'- I E

WIPLO WK A T -1 331
AL LY

5 WL RO AL AP
[ IRELATEY

rarn

Figure 15; Detailed Geological map of PL-12238/2023
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5.1.3 GEQCHEMICAL ANALYSIS

A2 % grid was develnped to collect rock, soil, and water samples from Lake Natron
1o analyse soda ash conlent and associated geochemical indicatars.

Geochemical analysis for Soda Ash exploration invaives delarmining the composition
and quality of the polantial Soda Ash deposit Here are the steps invelved in
conducting this analysis,

Sample collaction:

Samples were coliecled from diffgrent locations within the goda ash deposit while
conducling Geological mapping. The samples cover different areas and depths of the
deposits to account for vanations in composition. Appropriate sampling techniques
were followed Lo minimize Ihe contaminaban.

Sample proparation:

Soda ash samples were prepared for analysis by crushing and homogenizing them.
This ensures Ihat represantative subsamples can be taken for ulure analysis.

For the trealment of the sample. we provided heat to Ihe exbracled sample from the
regpective Wcalions, then meed ot with 2L of water {before putting il on heal. we kepl
i For natural drying by natural evaporation, then we added water of 2L ta it. and afler
that, we separated the water from suspended deposited malerials, and ajain we
rinsed bwo tinnes the remaining residue sediment, then we collected Ihe water sample
altogether ang addad heat to ith. Then we dred lhe boied sampte, and after
crystallization of the same sample, we kept the crystallized sample safely for further
chemical analysis in Ihe 1ab
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Figure 17: Coltected sample localion map of the Project Area

5.1.4 DRILLING

Drilling for soda ash involves vanous drilling techniques depending on factars such
as the depth of the deposit. the geological characteristics of the formation, and
envirenmental congiderations. The selection of the approprate method for the drilling
tachnique depands on factors such as geelogical conditions, project requirements,
apd environmenlal considerations. Efective drilling operalions are eszential for
accurately assessing soda ash reserves and ophmizing the exdraction process while

minimizing environrmental impact.

Care drilling is used to obtain cylindrical rock samples (cores) from the subisurface,
This technique provides valuable information aboul the geological slructure, mineral
composition, and quality of the soda ash deposit. The core after drilling, is then
retieved and analysed o delerming the presence and grade of soda ash. These
methods allow geologists o collect samples and assess the qualty ang quanlity of
the zoda ash resenes,

Samples obtained during driling are analysed in laboratories to determine Ine
concentralion of soda ash and assess the eccnomic viability of the deposit. This
information is crucial far estimating the size of the resource and planning future .
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axtraction actrvilies. Usimg data from dilling and sample analysiz. resource estimation
calculations are performed o determing the total volume of soda ash reserves in the
deposil. This mfarmalion helps in long-term planning and invesiment dacisions.

Brilling Set-up Informatlon:
# The drilling process is executad by TO bit.
» Caszing length: t4m
~ Diameter: 5 inches
= Dnlhing Rod Length: 70m
» DCHameter: 3 inches
# Mo of core barrels avalable: 2

«~ Length. 2m &ach
r Diameter: 3.5 inches

Figure 18: BH location in Block 2 of PLI25529/20%3
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Figure 20: BH location in Block 4 of PLAZZI6/2023

g oo

-

L]

i



Ngarosaroc Valley Company
Limited {NVCL), Tanzania

5.2 ESTIMATION OF SODA ASH RESERVES

The tolal resource estimated in the explored area is 243 7Million Ton covering an ares
of B0 &g, X.m, The Prospecting licences are divided into certain blocks and the
resource has been eshmated. The details of the blocks reprezenling their resources

are given below,

RESOURCE { In millign
SL.NO BLOCK D AREA (Sq km.)
o)
BLOCK-2,
1 50 03 56
PL/25529/2023
| BLOCKA, B —
2 14 582 5988
PLA2236/20243
T BLOCK-4, |
|3 15,945 063
PLMZ223672024 |
|= TOTAL | 2437 milfion Ton
i
Table 4: Estimated Resource
“BVE £
.-"'1:3"?-:?:‘ ==L,
I.qq-lj::-. -?':;I_.I
Lid | _—
.lmﬂ:l |;;:'
i
BT . L
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5.2.1 BLOCK-Z, PLI2552972023
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Fiqure 211 Seclion line and Bore Hole perfurmed at Block-2, PL2552872023

Section Line | Contained Sora Holes

| AA | SL/B2/BH-10 & SLB2MBH.S
B-B | SUB2/BH-9 & SL/B2/ BH-12
C.C | SLBHBH- & SLE2/EH-1
0-Cf | BLB2ARH-2
E-E SL/B2/BH-3 & SUBZ/BH-6

Tabte 5; Barehole cantaining Section ling of Block-2

The Block-2 of PL-25526/2023 has been divided in 5 cross sectional area such as A-
A B-B. -, 00 & E- E'. The area has been catculated by taking the distance
hetwzen the two bore holes and their influential distance {Usually the influential
dislance has been calculated on the basis of the hall of e distance between two
bore holes). Again, the cross-sectional area is designed by Laking the presence of
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soda contained in their respeclive bore holes. The cross-sectional areas are Qiven
felow, The trona blocks are showing the seda conlent of =B0% where the trona and
clay blocks are showing the soda content of G0-80%,

The resource for Lhe Black-2, PL-25528/2023 15 represented by

SECTION A -A":

Figure 22: Sechonal area A - &' of Block 2
SECTION B - B

R L

Figume 23 Seclional area B - B of Block 2




Ngaresero Valley Company

Bankable Report Sods Ash Limfted {WVCLY, Tanzania

SECTIONC -C"

ANTELEAT -|
:_.-II h i -l'. iy -" -l..l-"-'l .-.'l'l' J.rrI

5
..r\. - 'J-"" "l - Ly ey
||.\_'-"|| sl L EL ..-._ﬂ_l.l.lI e

Figure 24: Sectional area € - C of Block 2
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Figure 24" Sectional area D - DV of Block 2
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SECTIOCNE - E"

Figure 25 Soclignal area E - €' of Block 2
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BLOCK - 2, FL - 25525/2023

Saction
Line
(A

L

o-Cr

E-E'

Total
Grade
*80%

BO-BO%

50-60%

Total

Sectional
Araa
A2y (B)

| 32515.219
16106,853

| B151.158

| 16983 THE

| 6952,78

| 23536 .64

| 282645
2805.12

CIB17S.434

14000 538

Grade
reprasented
Influencelm] | Yolume{ma3)
by Tola
10} (E=BXD)
Soda  {%)
<)
| BO-ED | BEO | 21460044, 54
| =80 1 8B0 | 1261054838
| 60-30 | 581 | 4735822.798
=80 | 581 | G373378.048
= | 503 | 4164715.22
| BO-BO | 509 14098567 16
T 704 | 1981341 45
| @p-an 701 1B6E3R0.12
| 50-80 705 | 12R13660.97
| 50-60 705 | QRTET24.505
| Tonnage {MT)
| 28629584.1
| E5OT4504.59
| GBTARTZ4.99%
43581213.68

Specific | Tonnage

Table &: Eslimated Resource of Block-2

Gravity | [MT)
" | 21480044,54
K | 12610549 28
B 4735822 798
I | B73378.048
1 a1847T15.22 |
K 1408856716 |
E | 196134145
i | 1566388.12
K | 12813680187
K | OBTBTI4 95
| 93581213.66
'Or  §3.584
million ton
Ié;?'?':“ iF 51%,% .
T A
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5.2.2 BLOCK-1, PL 12236f2023
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Figure 25, Sechon jine and Bare hale locatons on Block-1, PL 1223602023,

The Block-1 of PL 1223672023 is covered with 7 no. of Bore hotes, The sectional
areas are &- A, B- B, C- C'. For lhe purpose of resource estimation, the distance
Letween horeholes and their respective influential has besn taken nto account.

| Sectien Line | Contalned Bore Holes

| A | ML/BTIBH-1 & NL/B1/BH-4

BB | NL/B1/BH-7 & NL/B1/EBH-2

¥ ' NL/B1/BH-6, NL/B1/BH-5, NL/B1/BH-3

Tatle 7: Borehok conlaining Section hne of Block-1
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The resource has been calculated by taking the grade of soda and the area covered
by it presented in the seclional area.

The sactions and their estimaled resource basing on the 2553y result is presented in
the table quvan Delow.

SECTION A - A"
HLBSER-4
K2R
1 CERTH- 3N oo -ﬁ.l s

[T II.'. 1I. .I

e ‘::ﬂwﬁ‘“

4+

Figure 27: Sectional area A - A' of Block 1
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SECTIONB - 8",

KL B1.GH-
[ DEFTH. 158

_|_\_-_‘-|__._\-\"-\_

Figure 28: Sechonal area B - B of Blogk 1

SECTION C - {":

Fiquro 24; Sectional area C - C' of Block 1
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LOCK - 1, PL - 12236/2023
Grade
Sectic
Secti represe Spec
ral Yolumel i
on niad by | Influenc ific
Araa Tonrnage (MT)
Line Total a{m) Y Gravit
"2} (E=BXLD})
.{A} 8 Soda ¥
{%} {C}
30224 1 2305794
B0-80 792 1 ZA93794 656
ol 556
Iﬁ'-AI . ] 1 = -
Lh15.4 4682011
=H a2 1 JGES011. 848
19 l.E#E
| 14873, ' 1204728 |
&0-30 BM 1 12047281.75
412 1.75
B-2' | | | .
10ERS. 8785515
=80 821 1 BYSEE15. 232
T2 LY
28811 | f 2443182 | '
G0-311 £48 1 24431825.52
115 552
G"CI | | - 1 - -
1B55 1 1573201
=B} g4 1 1673201 968
L) | BEs
Total | 53288773058
Grade Tonnage (MT) '
»B0% | 15014829.05 '
50-80% | ap872901.93 |
|' ' LOr 53 887 |
Total SABRTT30.98
arti[lion fon
Table B: Estimated Resource of Block-1 -
TRYE
o e
I.-q‘.f:f’ . H%
i rebmtonn
I'E"I [T gy
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5.2.3 BLOCK- 4, Pl 12236/2023
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Figure 30. Section line and Bore hole kocations on Block-4, FL 12236/2023

The block-4 of PL 12236/2023, have 2 section lines, A- & ano B- B

Section Lina | Contained Sora Holes
Y | ML/B4/BH-1 & NL/B4/BH-3
BB | NL/B/BH-4 & NL/B4/BH-6

Table 9 Boreholke conlainmg Section line of Block-4
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Resource of the explored area has baen calkoulated by using the distance between

bwo bore holes and the influential area. By taking the individual Dore holes in

consideration and the assay result the resource of The block s given below.

SECTION A - A"

g LLERLLELLL,

A=

1t
F
|

! e
- i
= o e — P o -

Section Line - A- &'

I
CITETH T

Figure 31: Sactional area A - A’ of Blogk 4

SECTIONBE -8"
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e
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g I e | e
= s =

Section Line - B-B'

(TR e T

Figurs 32: Sectional area B - B of Block 4
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BLOCK -4, PL - 12223672023 .
Grade
Serto
Sact | represe Volumel Speos
na
on nted by | Influenc  md} ific
Area _ Tenrage {MT)
Ling (A2} Total eim) ([ {E=BXD Gravi
m
A 8 Soda | ty
(%) (G}
35904 | | | |
o BO-50 1003 =Ha0402 1 3090402
A=A . | |
30747, 30747148
=B( 1006 1 I0TATIOS
18 4
| 19959, ' | 1096971
BL-80 1000 1 1996859712
T2 z
E-EI ¥ 1 1 u - |
419545, 4199515
=B{ 10800 1 4195987165
185 A
Total : : 95203473
 Grade ' Tonnage (MT) |
>80% | 23560114 1
60-B0% | 72743353 '
' T Or 96.303 |
Total Oe3I0337T3
mltlion ton
Table 10; Estimated Resource of Block-4
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5.3 QUALITY AND COMPOSITION ANALYS)S OF THE SODA

ASH DEPOSITS

Trona (Na2C03 NaHCO3, 2H20) is one of the complex salls that cocur naturally as
while ¢rystalline hydrated sall. It also contains over S0% of @ mixture of sodium
earbonate and bicarbonate,

Chemical analysis of trona is vilal for understanding its composilion, punty, and
potential application.

The chemical analysis of trana is divided into 3 subparis such a5
i.  Sample Collechion and Preparation
il. Chemical Anaiysis
th. Resuyltand Inlerpretation
Sample Collection and Preparation

The samples Ihat wers s2nt tor the lab are mainly derreed fram the drilled cores. Using
the spitlers, the samples were divided longitudinally. The split half of the samples are
sent to the lab keeping the ather half in the Sore box.

Chemical Analysis

The chemical analysis of trona elecidates its composition, praperies, and potential
applicalion across varpus industries. By employing Calerimedric, Titrirmestriz, and
Flarme Photometric valuable insights can be gained into the nalure of rona and its
suntabifiky,

Caloimetric Method.

It 15 chemical analysis that invclves measunng lhe heat changes associated with
chemical reaclions o detemmine the composition or Ihe concenlralion of a substance.

Titratton Method

I titrimetric, materials of groups of matenals are quanhhed by measuring the volume
aof a reagenl solution with the known conceniralion of a substance in the Wi etric
solution. The titrimemc solutions are osed for a defined, complete chemical

canversion wilh the material that area to be maasured. TRIE T
':: ,ﬁ, N

“-' Cla -;muu. £
ﬂ | a-| hCH ;l;'r

i
J".G-r . -I.'\'..'.ﬁ'.-
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Flame Pholometry

Flame photommeley 15 a uselul znalyheal tachoique for dalemminmg the concentration
of alkali or alkaling earth metalz {Group-11) such as sodium, potassiom, calgium, andg
lithiurm.

Thiz method relies an the princigle of emission spactroscopy whene algms or ions in
a sample emit light &l spetific wavelengths when subjected to high temperature.

Fasult and Interpretation:

Borehole samples were senl lo the School of Mines and Geosciences, University of

Dar-Es-Salaam for chemical analysis. The chermeal analysis of Trona ncludes
Maz(03, The Percentage wilh the content of CO3- Cl-. S304-, and Ma+, The result
of the analysis s given balow

LN LITHCCZOOE SaK2LE D M HAZCO] oL
FROM | TO 3 M
| — I —.l R — R ﬁ?_. . —— I & e . N e
1 : .. CLET s U3 s se4 |87 |2F
1UET 1 i
L 1l J il | |
SLB2'BEH- Bl & 26
by 3 3 GLET 25322 162 413
1iET 1 1
ELEZBH- BE2 | l aD
3 | HE CL& Gy T ETa J.lk
153 T i

SL NG, LTHOCOBE | AMPLE ID NA RAZCOA o
FROM | Y0 3 1
SUBZEM- 873 21
1 z i T 96,79 173 402
s i
| " sSLBz@H- TeaT 2.4
2 a 4 T | ag.37 283 KT
252 3 4
| | SLB2EH- TasT | 1 0
| E.8 ] T 01.79 175 ioz
253 g
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£6.01

I BL.HG. LITHEOGGE | SAMPLE ID KA | HAZDOS w0 iEL
O ? 1
f
) SLB2EH. | 004 1 17
1 2 3 | T 56 71 cO5 | 368
g1 | =]
1 r SLBSEH- TEGE | 73
2 B2 o T THEY 708 | 403
| 57 3
| T ELRZEH- =hE [ 28
a 11 15 FELL <5 56 &10 | 387
| ) 1 7
= T aLipaiEe. 13 . 3z
a 17 9 T "BED 723 | 387
it | T
DEPTH [m) leo | s0
ELNO. LITHOCODE | SAMPLE IR MA | NAICDI =M
FROM | TG g I"
1 SURZEH - 3D S i =Y
1 4 g5 T 58 51 s547 | A0
41051 3 1
1 LUE2EH- To1a | 27
2 &3 B3 T 44 26 T RE
A5 | Z *®
N [ SLEHEH- I E 14
1 B3 woT | IBET 634 | TE5
B Te] ¥
1 T SLUBMEH- | 1
4 153 17 BEST 5 471 |18
454

| DEPTH {m} o lzo |
SL NG LITHOCGDE | SAMPLE 1D A | RAICODY L
FROM | 1O = A
o SLBZIEM- nz.4 B
1 2 4 T oE AT PET | 3iB
5% 4 i
1 ELHZEH- a3d4 = 73
2 & & T a1 38 147 4 1E
RS2 2 ] 1
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MLIE 1/BH- ar.a xb
1 2 4 T&CL 1 a2 15
151 q 1
i NL/B1/EH- 1 1
2 4 & T xEiE N a7 4 47 214 .
1152 3 ?
ML'E17BH- TE.< | 38
3 L) a T a1 15 1249 4 57
153 7 7
- HL/E18H- Bo.6 B i ab
4 b i T 0 45 260 283
1i54 5 7
|
1 I " ML/E1/BH- 82 3 P | a0
5 40 13 TaCL %4 7E 165 | 6T
115% a 3
| ML'E17BH- TaY 31
g 12 14 | TeoL ag 72 216 |11
1056 3 3

= FRGM | TO | LUTHQGODE | SAMPLEID Ma | WAZCOI 3 4 &L
1 HNL/E1EH. £35 I B
! 1 d T 9116 24 & 55
251 ? 2
| NL/E1/EH- A 27
2 3 5 T a2 17 27% 214
| 252 B 1
i NL/B1/BH- 8 e
3 5 7 T B2 3% | 237 | 1%
EG 3
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HLIE 1/BH- 744
] i &5 T 7935 5.9 HE 31
153 B
B 1 _I' HLE1BH- 17 I s |
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5 13 15  TACL B17E 237 | 1.M
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FTH jm:
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Tabte 11: Reszult of Chemical anaiysis of Borehole data
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6. TECHNICAL FEASIBILITY

The technical feasibility of a zoda ash projecl, particulady one focused on natural
extraction fram souwrces |Ike Lake Matron, involves a comprehensive assassment of
varipus factors that determine the viability of the project, This note cutlines the key
comnpenents of technical feasibility, including resource  availzbility. production
processes, infrastructure reguiremenls. envircnmental considerations, and aconomic
vigbility.

6.1 ENGINEERING PROCESS AND DESIGN

The engingering and process design of a natural soda ash extraction project from
Lake Matron involves several critical componends that ensure the effrcient and
sustainable production of s0da ash.

£.1.1 Extraction Methods

Solar Evaporation Process

The primary method fgr extracting soda ash from Lake Matren is solar evaporation,
which is both eost-effective and envinranmentally figngdly. The process involves the
following sheps,

1 Bring Collecticn: Bring iz collecled from the lake and transporied b shaligw
evaporalion ponds. The design of these ponds is critical; they must be large
gnough to maximize surface area for evaporation while minimizing water [oss.

2. Evaporation: Utiizing the regien's high termperaturgs and low humidity, the
brine is allowed 1o evaporale naturally, This process can take saveral weeks,
during which sodium carbonate cryslals form as the congentration of the brine

increases,

3. Harvesting: Once suffictent gvaporation has occumed, the crystallized soda
ash is harvested fram the ponds. The engineenng desmn must inciude
appropnate equiprent for efiicient harvesting without damaging the crystals.

4 Caleination: The harvezled soda azh may underge calcination, a thermal
Ireatment process that enhances s pority and guality. This step mvlivas
heating the scda ash to drive off impurities and improve its properties for
industrial apphcations.
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Alternative Extraction Methods

While solar evaporation ig the primary method. the engineering design shoukd also

consider gliemative extrachon methods, such as:

Direct Crystalifzation: This melhod invelves cooling the bring to promote
cryslalization at lower temperatures, which may be more efficient under
certain conditions,

Chemical Pracipitation: In some cases. chemical processas can be
employed to precipilate soda ash from brine, although this may involve higher
pperational cosls and environmental consderations

6.2 INFRASTRUCTURE REQUIREMENT

The infrastructure requirements for a natural soda ash extraction project. such as one

based at Lake Matron, are crihcal for ensuring efficten! operahons, sustanability. and

economic viability. This note cutlings the essentral nfrastructure components.

neluding transportation (roads), waler supgly, and power requiremenls, necessary

for the succeszful implementation of the project.

6.2.1 TRANSPCRTATION INFRASTRUCTURE
Roads

Efficient Wwansporation infrastructure is vital for the extraction and distribubion of soda

ash. Key considerations include:

Access Roads: \Well-conslrucled access roads are essanbal for connecling
the extraction site to main highways and markets. Thess roads facifitate the
mpvement of raw materials, eguipment, and personnel to and from the site
The design should consider durability to wilhstand heavy wehicle traffic and
loeal weather conditions.

The ports and airports nearer to the project localion are connected through
stale and national highways up to Mto Wa Mbu. For better connectivity the all-
wealher read should be consirucled from Mg Wa Mbu to project area.

Logistics and Distribution: Proximity to major tranaportation hubs, such as
ports of railways, can enhance the efficiency of transporting finished soda ash
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to customers. The logistics plan should encompass roules for Both inbound
and outbound logistics, ensuring timely delivery and reducing transportation
cosis.

Maintanance: Regular maintenance of roads is necessary o ensure safe and
efficient transport This includes addressing wear and tear, managmg seasonal
weather impacts, and ensunng accessibility duning advarse conditipns.

£.2.2 WATER SUPPLY
Water Raquirements

Water iz 8 crucial resource for soda ash extraction, paricularly in e solar

evaporation process, The infrastructure for waker supply must address the following:

Scurce of Water: Identifying a reliable source of water is essenbal. This could
inciude direct extraction from Lake Malron or nearby freshwater sources. The
project must ensure that water extraction does not negatively impact the [ake's
atasyslam or loca| communities.

Ground water extraction is included in the soda ash extrachon plant for
procassing. [n addition la thal, the magor river water will be diverfad to the water
slorage for future extraction,

Water Managsment System: A wel-designed water management system
should be implemented to optimize waler use. including storage facilities for
managing water supply dyring pericds of low availability. This syslem should
alsa incomporate measuras for recycling and reusing water where possible o
minimize waste,

Quality Control: Regular morlanng of waler quality is necassary {0 ensure
that it meets the required standards for the extraclion process and does not
intrpd uce contaminants into he lake.

3. POWER SUPPLY
Energy Requlremants

The energy needs of a soda ash extrachion project can vary basad on the extraction

and processing methods employed. Key aspecls nclude:
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« Power Sources: The project should idenlify reliable energy sources. which
could include grid electricity. diesel generatars. of renewable energy oplions
such as solar or wind power. Given the lscation near Lake Natron. solar energy
could be a viable ophion, levaraging the region's high solar irradiance.

« Enargy Efficiency: Implementing energy-efficient technaologies and praclices
can reduce operalional costs and minimize environmental impact. This
includes using energy-efficcent pumps and equipment in the extraction and
processing phases

+ Backup Powar Systems: Establishing backup power syslems is essenbal lo
ensure contnuous operations, especially dunng outages or maintenance
peniods. This could involve the uze of generatars or battery slorags systems.

The infrastructure regurrements for a natural soda ash extraction project at Lake
Malrgn encompass critical compongnts such as transportation (reads), waler supply.
and power, Developing robust and efficient infraslmucture is essential for ensuring the
project’s cperational sucoess, sustainability. and econemic vigbility. By strategically
planning and invesling in these infrastructure elements. the project can effectively
harness the natural resources of Lake Matron while minimizing environmental impact

and supporting local communities.

6.3 TECHNOLOGY SELECTION AND PROCESS FLOW

DIAGRAMS

6.3.1 MINING OPERATIONAL METHODS

In Lake Malion, Tanzania, for the extraction of Soda Ash for the ongoing project, the
Monohydrate method has to be adopted as the Mining Operational Method.
QOperational technology for natural soda ash exploration and production fypically
includes:

a} Dredging
by Crushing

£] Slurry Transpor



Myarasero Vallay Company
Limited {MVCL), Tanzania

D e LT P T P

TRONA BASIN S— DREDGING ———s CRUSHING

SLURRY |
TRANSPORT |

HOPPER |

Figure 33: Flow Chart of Stages of Mining Qperalion
Credyging

Dredging for 3oda Ash production typically involves extracling trona ore. & naturally
accurrieg mineral conlainemyg sodiom carbonate, from underground deposits or
shallow surfagce mines The Inona ore i then processed 1o extracl Soda Ash, which is
used in various industrial applications.

Crushing

The crushing process lypically involves brezking down frona ore into smaller
fragmenlts or paricles. This crushed trona s then further processed {o gxtract soda
agh thraugh various processas including chemical processes. The crushing stage is
essenhal for reducing the size of the ore to 3 manageabls level for subsequent
pracessing steps, which ultimately yields soda ash as lhe final product.

Slurry Transport

The saturated Brine solution, contaning ona 5 pumped to the surface {to the
hopper}). This process is performed through the slurry of trona and brine. which is
transported via pipelines to the hopper {at the surface} for further processing of the
raw raterial io produce Soda Ash.

5.3.1.1 Equipmpnt for Mining Operations
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For the execution of this mining operation, the required types of equipment and
infrastruciore include:

a) Dredger

b} Sizer Crusher

c) Slurry Pipeling [PVC)
dy Pump

&) Booster Pump

F,  Heopper [Infrastructure}

Oredger

Adredger is a machine used lo remove sadiment, debrig, or other malerials from the
tiattam of the hodies of water.

Hera, the Suction dredger will be used; its machanism is that it 15 equpped wilh 3
rotating cutting head a cutter suction dredger (CS0) cuts and lonsens material on the
seabed, which is Ihen pumped through a pipeling to the disposal area.

For the cutting of trona, a culter suction dredger would be suitable. Trona is the soft,
crystalling mineral commonly found in evapornite depoesits and a C30 is effective for
dredging such materials.

The rokaling cutling head of CS0 can efficiently break up the rona deposits on the
lakebed, allowing it to be suctioned up through the dredaing pipeline for Iransportation
te the desired location.

Addiiorally, the adjustahle depth and precise conbrol capabililies of a CED make il
wal-suiled for dredging operations in varying water depths, which may be
encountered i teona mining aress.

Size Crusher

This equipment is vsed to crush large pieces of soda ash ore into smaller particles
for lurther processing.
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Typically, this equipment could include jaw crushers, or cone crushers, depending on
the specific requirements of the operahon and the size of the ore being processed.

Slurry Pipaling

Using a slurry pipeline for s6da ash transportation duning mining operations can be
an efficient methed, The process involves mixing soda ash with waler 1o form a slurry,
which s then pumped through a pipeling to the desired destination.

ddvantages of using a sfumy pipedine for transpadalion n soda ash rmining include:
i. Costeffechvensss
il. Reduced Envirenmental [mpact
i, Contrwous Operation providing 8 steady Aow of raw material,

v,  Lower maintenance is required mcfuding the reduction of downtimes and cosls

associaled wilh mainkenance.
Apparently, Ihe challengeés in lhis aspect can be countered, such as:
i. Pipeline corrosion and abrasicon

. The need for efhcient purmping syslems, must be addressed {o ensure the
syccessiul operation of a soda ash slurey pipeline.

. Environmental considerations, including potenlial spills or leaks, need lo be
carafully managed to mnimize any adverse impacts on the surrounding

ECOsyEhem.
Fump

Pumps are uged o ransport the soda ash slurry from the mining sile o the further
processing deshnation.

When selecling pimps for soda ash mining operatian, the [aolors must be priontized
nclude:

i, Viscosity and abrasivensss of the slorry
fi. Flowrates

ili. Head requirements.
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iv. Enviranmenial Conditions

Additionally. pumps need to be properly maintained to ensure relizbie and efficient
operation throughout the mining process.

Baoster Pump

In s0da ash mining operations. 8 boaster pump is Typically used lo increase the
pressure of the slurry being transparted through pipelines over long distances or uphill
sections.

Booster pumps are essential for mainlaining the flow and pressure reguired Lo
efficiently move the soda ash slurry from the miring site to the further processing
destinatian.

Proper sizing, installation, and mamienance of the booster pumps are gssenlial to
ensure optimal performance and efficiency in soda ash mining operalions

Key considerations for selecling a booster pump for soda ash mining include:

Flow Rate:

The flow rate is reguired to ensure continuous transportation of the soda ash slumy.
Pressura Redquiraments:

The pump should be able lo generate sufficient pressure to overcome friction losses
in the pipeline and elevation changes along the route.

Anrazion Resistanca:

The construclion materials of the pumps should be resistant to wear and corrosion to
ansure lang-lerm rehability

Efficlency:

Migh eHfictency can help to minimize energy consumption and operating costs aver
the hfespan of the equipmenl.

Reliability and Maintenance Reguirements:
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Tha booster pump should be desigred for reliable operation with minimal downtime
and mantenance requiraments, particularly in ramate or challenging envionments
typical of mining operalcns.

Hoppar:

In the context of soda ash mining, a hopper is a container of funnel-shaped slnuciure
uzed to store or dispense soda ash Cre or ather malerials.

The hopper undergoes an infrastructure, but nol 3 piece of eguipment

Here, the hopper is used to store soda ash ors befors it is transporded lo the
processing unil. This allows for a controlled and conlinuous supply of ore to the
processing equipment.

It can be used far transferring soda ash between differant slages of the mining and
RrOcCessing operations.

Proper design, sizing, and maintenance of happers are essenbial to ensure smooth
ard reliable material handling in soda a=h mining operations. They play a cnitical role
in gptimizing the overall efficiency and productrvity of the mining and processing
processes.

6.3.2 PROCESSING METHOQDS FOR S0ODA ASH PRCDUCTICN

Efficient processing technalogy is crocial kor maxirmzing yeeld, minimizing costs, and
maintaning envipnmental sustainability in nalwral soda ash exploration and
production operabons. For soda ash exmaction, here the adopted processing
technology depends upon the monchydrate method. Frocessing technology tor
natural soda ash production involves several key slages,

h} Calcination

I Drssolving

¥ Clanfication

k) Evaporation and Cryslallisation
I} Centrilugation

m) Crying
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n) Fackaging
Calcination

Calcination iz a thermal lreatment process used in various indusiigs, including soda
ash production. In the context of soda ash manufacturing, calcination refers to the
heating of sodium carbonate (Na2C03) or bicarbonatle (NaHCO3) to high
lemperalures to drive off yolatile components, such as water and carbon dixide,
resulting in Lhe formation of anhydrous sodium carbenate, commonly KROwn as soda
ash (Na2CO3),

The calcination process typically invoives heating the sodivm carbonate or
Incarbonate ore in @ rokary kiln or a fumace at temperatures ranging fram around
A00°C o 800°C (752°F 1o 1472°F), depending on Lhe specific requirements of the
process and the desired properties of the final product.

During calcinalion, the folowing chemical reactions ocour

OREDGING
SLUREY TRANSPORTATION
FROCESMHG WATER FINEN BANK
UTILMES ESP I_
]
TRUCKS!
kil
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Cehydration

Sodium carbonate decahydrate (MazCOz 10H:D), commaonly known as trona, or
sadium bicarbonate (WMaHCOy) loses water motacuyles as sleam when healed,
reguliing in the formalion of sodium carbonate monohydrabe (MaaCCh HO) or
anhydrous sodium carboenate (Na:C0y)

Example reaction for trona:
NazCO: 10HD — NazlOyHzO + BHa04

Cecarboxyiation: Sodium hicarbonate yndergoes thermal decompostien to raleass
carben dioxide gas and fomrn anhydrous sodium carbon ate.

Example reaction for sodium bicarhonate
2MaBCO; — MaCOn + COet + H:D
Cissoiving

In this process, the calcined scda ash, often i the form of dense soda ash (sodium
carbonate anhydrous) o lighl soda ash {sodivm carbonate monohydrale), is
dissolved in water to form a saturated sodivm carbonate solution. THs solution serves
as the raw matenal for subsaquent processing slages for the production of soda ash.

The dissolving process is a crtical stage in soda ash production, as it converls the
calcined soda ash into & soluble form that can be further processed to obtzin the
desired purity and particle size characlenstics as requirad.

The diszolving process generally involves the following sleps:
Mixing

The calcined soda ash is mixed with water in a dissolving tank or vessel. The ratio of
=0da ash to water s carefully contralled to achieve the desired concentration of the
sodium carbonate solution.

Heating

In some cases, the dissolving process may involve heating the water to facililale the
dissolution of soda ash, particulardy if the =soda ash has a high density or if the
dissalution rale needs 1o be acceleraled,

s
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Agltation

Agttation of slirfing is employed to promode the dissolution of soda ash and ensure
uniferm mixing of the solukion. This helps 1o maximize the conlacl between the soda
ash particles and water, leading to faster dissalution,

Cladficatlen

In soda ash production, clanfication ig a process used Lo remove impurities and solid
particies fror the sodiurn carbonate sofution obtained during the dissclvwng stage.
The clarification process 15 essentizl for achigving e desired purity and quality of
soda ash, which s crucial for vanious industrial applications.

The clarification process typically involves Coagulation and Flocculation processes.
In some cases, coagulalion and flocculation agents may be added to the soda ash
solution to help agglomerate fine particles and suspended salids, making them easigr
to remove during filtration. Comman coagulants include alum (Aluminium Sulphate)
or polymenc: Aocculants.

Evaporation and Crystallisation

Evapoeation and crystallization are key processes in soda ash production. typicalky
prouming after the dissolving and clanfication stages

These processes involve concentraling the sodium carbonate solulion oiained from
dissalving the calcined soda ash and then crystallizing it {o produce solid soda ash
crystals ar grandles.

The sodium carbonale salution. obtained after dissolving the calgined socda ash and
clarifying it to remove impurilies, is fed into evaporation pongs. In these evaporation
ponds, the water gels evaporated from the solution, leaving behind @ concentrated
sodium carbonate solution.

Once the sodium carbgnale solution réaches a desired level of concentiation. it is
iransferred 1o crystalhzers or crystallization tanks. In these lanks, the concentrated
solulion is cooled slowly under controlied condilions Lo induce the fomation of soda
ash trystals or granules.

Centrifugation SRR E oo
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In soda ash production, centnlugahon is a cemmon separalion rechniquee, to separate
solid paricles from liquid solutions or suspansmons, allewing for the recovery of high-
purity sodda ash erystals of granules.

Centrifuges are mfating devices that apply centrifugal foree to the suspension,
causing the sold partredes 1o migrale toward the guler wall of the centrifuge and fgrm
a cake. while the liguid is expelled throyngh the openings in the cantrifege basket.

Brying

Afler the crysialization process and subsequent centribugation process, the soda ash
crystals contain residuzl moislere that needs lo be reduced to mesl the required
mostore conlent for the final product,

These soda ash crystals or granules are then transferred b drpng aquipment. Theses
dryers ulilize hot ar or other drying mediums to evapoerate the maisture frpm the soda
ash paricies,

During drying, the moisture content of the sada ash is monitored conhinuously to
ensure that il meets the specified requirements for the final product. The drying
process iz carefully controlled to ensure Ihat the soda ash s dried 0 the desired
mosture content without overheating or damaging the producl.

Drying is a ¢rucial step in soda ash production, as il helps to improve the shell Gife,
handling properties, and qualty of 1he hnal producl. Proper drying ensuras thal the
soda ash meets the stingent specifications required for variovs  nduesboal
application=. such as glass manufacturing, detergents. pulp and paper, and
chernicals.

Fackag[ng

Onee the soda ash oryslaks or granutes have been dried to the desired moisture
conlent, they are packaged inlo various types of containers suitable for storage,
transportation, and handling.

Fackaging is the final stage in soda ash production befare the product is ready for
distribubion and use.

Fackaming plays a crucial rele in seda ash production, as if enguras that the product

reaches customers safely and in optimal condition. Proper packaging also helps 1o
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protect the soda ash fram moisture. contamination, and damage during storage and
transportation, ensuring ils quality and perormance in industial applications.

£.2.2.1 Equtpment for Processing for Soda Ash Production

Soda ash processing involves several stages, each requinng specific equipment
tailored 1o the task, Here are some of the key equipmenl used in soda ash processing:

a) Calciner

b} Dissolver

c) Taihng Pond

o) Sik Pond

e] Waler Storage

f) Thickener

g} Evaporation and Crystalization Ponds are made up of HOPE sheels.
by Scraper

iy Centrifuge

i Deyer

k] Packaging Unit



Moarasero Valley Company
Limited {NVCL}), Tanzania

SLURRY TRAMSFORTATION

PROCESSING WATER | s

m

o i

CAlLCINATION — E3F

PROCLCT DISCHARGE

COHILING & SCREEMIKG

COMYEY TO STORAGE

T A | TRUCKS!
asroRtout g oA

Figure 35: Flow Chart of Equipment Used in Processing Stages

a. Salciner

A calciner 15 a high-lemperature processing vessal used in vanous industnes,
meluding sada ash production. In Ihe context of soda ash production, a calginer is
specifically used for the calcination of sedium bicarbonate (NaHCO3) or sodium
carbonate (Ma2C03) ores to produce anhydrous sodium carbonate, commonly
known a5 soda ash (Na2C03)

Sodium bicarbonate or sodium carbonate ore is infroduced inte the calciner. either in
salid forrm or a5 a shurry, depending on the specific process requirgments.

The ¢re is subjected Lo high emperalures inswle the catoiner typreally ranming from
around 400°C to 800°C (752°F o 1472°F). depending on the specific requiremenls
of lhe procass. This high temperature causes termal decomposition of the sodium
bicarbonate or sodium carbonale, l2ading fo the release of water and carbaon dioxide
and the lormation of anhydrows sodivm carbanate.

The released water vapor and carbon dioxide gases are vented or caplurad and
treated, white the resulting anhydrous sadivm carbanale remains in the calciner.
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After calcinalion, the anhydrous sodium carbonate product 15 cooled inside the
calciner before being coltected for further processing. This may involve conveying
systems o other equipment tg transfer lhe calcined soda ash to subsequent
processing stages, such as dissolulion, crystaliization, and drying.

b. Dissclver

For dissolving the soda ash ore mixed brine for further processing to extrac! soda
ash, a batch dissohser iz an approprigte aquipmeank for use.

in a batch dissoher, & predetermined quantity of trona mixed brine would be added
to a vessel or tark containing a liquid solvent.

Agitation mechanisms like shirring paddles orimpellers would be used to mix e soda
ash mixed bring with the salvent, promohng dessalution.

This method allows for precise conlrol over the dissolution process, making it suilabk:
for smalter-scale oparabons of laboratory setlings.

¢. Tailing Pond

Tailing ponds are associaled with soda ash processing and preduction, in terms of
waste management prachees, which are implemented o ensure environmenlal
compliance and the efficient oparalion of produclion faciities

The specific methods and infrastructures used for managing wasle malerials in soda
ash pracessing will depand an the individual processes, operational requiremenls of
each facility, and the prezence of impunhas in the raw materials.

Afler dissolving trona and other raw materials to extract soda ash, the resuiling
sofution may undengo various purification and cencentration stages. Duning these
processes, impurities may be removed or precipitated out of the solution. The waste
materials genegraled from these purification steps are typically managed within the
production facilily.

In some cases, solid waste matenals may be gensrated and separated from the
solulion. These solids could include impurities, precipilates, or fiter cakes from
purification processes, Depending on thew charactenstics and composilien. these
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sqlkls may be disposed of in designaled waste disposal areas of managead follawing
anvirgmmental regulations.

d. Silt PFond

Asilt pond for soda ash procgssing would be a containment area designed ta capture
and settte cut fing parickes (5l generaled dunng the processing of soda ash, This
paond helps to prevent sill from contaminating water sources and surrounding
anvirornments. Praper managemeant and mantenance of sit ponds are crucial for
anvirenmental sustainahility and regulalory compliance in industral operations.

Purpose

Capiure and contain sill particles generated during soda ash processing.
Prevent siit from contaminating water bodies and surrounding ecosystems.
Ensure compliance with environmental ragulaticns and sustainability standands.
Recommendations

Implerment regular monitonng predrams to assess silt pond performance and

envirenmental impacl.

Incorparate sustainable prachices, such as silt reuse or recycling, o minimize wasle
generalion.

Continuously evaluate and improve it pand design and managemenl stralegmes
based on evolving regulatoery requirements and industry besl practices.

Refaronces

Environmental Praoleclion Agency (EPAY guidelnes for indusinal waslewaler

managemeanl.
Industry standards and best practices for sit pond desigo and managemenl.

A welldesigned and properly managed silt pond is essential for mitigating
envirpnmenlal sustainability. Regular montanng, mantenance, and adherence to
bast practices are vital for the effectlive operation of the silt pond.

e. Water Storage
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Soda ash processing requires significant amounts of waler for various production
procasses, To ensurg uninterrupted operations and rmanage waler ysage efficientiy.
the implementation of water storage systerns tailored for soda ash processing planis.
In the same context. the cperation and maintenancs mneluds

). Regular Inspaction
i.  Cheanming 2nd Maintenance
{il.  Moniloring
iw. Emargency Preparedness
Futposa
Ensure 8 rehable supply of water for soda ash produection processeas.
Facilitate efficient water management, including storage, distabution, and recycling.

Mitigate the nisk of production disruphans due to water shorages or luctuabons in
SUDply.
Support envirgnmental sustainability by promoling water conservation and reuse.

Facommeandations

Invesl in modern water storage technolegies and infrastructure to improve efficiency
and relizhility.

Integrale water storage systams with advanced menitering and contral syslems for
real-time data analysis and decisign-making.

Implement water conservation measures and recycling initiatives to minimize overal

water consumption and environmental impact.

Reference=

Industry standards and bes| practicas for water slorage design, operation, and

maintenance.

Regulatary guidzlines and environmental impact assessment relaled o waler

managernent in induslial facilities.
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Case studies and ressarch arickes on water slorage solutiing and their appheations
in soda ash pracessing plants,

Water slorage faciities play a crucial rofe in ensuring the reliable supply and efhcient
management ol water for soda ash processing. By implementing approprate design,
opearation, and mantenance practices. soda ash plants can optimize water usage,
minimize enviranmental impact, and enhance operalional rasiience. By adopting
suslainable practices and innovative technolegies. soda ash planis can enhance

water management fficiency and minimize thair environmental faotpont.

f. Thickener

For processing soda ash mixed brine o extract soda ash, a flocculent thickener is the
appropriale equipment Lo employ to perform the clanfication process.

Flocculent thickaners are equipped with syslems far adding flocculants to the middure
of tranz-rnixed bring, promoting the aggregation of fine particles into larger Aocs bat
setlle mare rapidly.

By enhancing the sefting process. flocculent thickeners can achieve higher molid
concenlration and momre efficient salid-nguid separabicn.

it 15 needed where brines are fine and lend to remain suspended and reguire chemical
treatment to facilitabe setting.

¢. Evaporatian and Crysfallization Pends are made up of HDPE
sheets
Evaporation Pond

In Ihe evaporation pond, sodivm carbonate solution is pumped ar transfered into the
pond and spread out over the surfacs to maximize exposure to sunght and promale
exaporation,

Az water evaporates from the surface, sodium carbonate becomes increasingly
concentrated. eventually reaching super saluration and initiating the crystallization
PrOCESE,

Crystalllzathon Pond
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In the crystallization pond, the concenlrated sathum carbonate sclution undergess
further evaporation and cooling. leading to the formation of soda ash crystals or

granules.

The crystals setle to the bottom of the pond, while the remaining are removed and

recycled or disposed of
HOPE sheats

High-density polysthylene (HDPE) sheets are commonty used in the construction of
evapuralion ponds and crystallization ponds in soda ash production facilities, helping
lo ensure efficient operalion, envirpnmental compliance, and long-lerm durakility of

the processing facililies.

Figure 36 Evaporation Pond for Processing of Soda Ash

These ponds serve as containment shuctures far the treatment and processmng of
sadium carbonate solulions, alipwing for the evaporation of water and ciystallization

of soda aszh. R.".I'E
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Propar design. installation, and mainlenance of the HOFE liner system are essential
to prevent leaks. minimize envirpnmental impact, and oplimize the performance of
the soda ash production process.

HDFE sheets are gften uged as liner matenials for evaporation and crystalization
ponds dus to their excellent chamical resistance, mpermeabilty. and durabilty. The
HOFE liner acts as a barriar W pravent leakage of sodium carbonate 2oluticgn or ather
process liquids into the surrounding envirgnment and groundwater.

HOPE sheats ara inslalled an Lhe surface and sides of the pond excavalion to creata
a watertight enclozure. The sheets are typically laid out in gverapping =eclions and
welded together using heat fusion technigues to create a ssamless liner system.
Once installed, the HDPE liner may be covered with a protective layer o prevenl
damage. Additionally, the liner may be anchored or secured along the edges and
carners of the pond to prevent movement or displacemant.

h. Seraper

In the context of =oda azh production, a scraper is a type of mechanical equiprment
used for various purposes, including the remaval of setited solds or crystallized soda
ash Fom the botiom of the evaporation and crystallization ponds. Scrapers are
desigred to serape or push matenal along the bottorm surface to (acibtate its removal
and trangfer to subsequenl processing stages or disposal areas.

Scrapers are available in vanous desins and configurabons to sut different
applications and processing requiremenis in soda ash preduction. Common fypes of
scrapers include continuous chain or flight scrapers, rotating drum scrapers, and
hydraulic of preumalic-driven sorapers. The selaction of the appropriabe scraper
design depends on factors such as he size and geametry of the processing vesszel,
the type of solids being handled, and the desired efficiency of sobds removal The
scrapers are typically involved and 1o be used in soda ash production:

Solids Removal

In erystallizahon ponds. soda ash crystals or granules settle to the bottam over time
as the solution evaporates and becomes more concentraled. Scrapers are used to
collect and remove the accumulated sobds, known as e thickened slurry or
underflaw. from the bottom of the pond or tank.

h,,-'l"-'l' _5--'.'
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Crystalllzer Maintanance

Scrapers may also be used to maintain Ihe condition of the crystalhzer surfages by
preventing the buitdup of scale or deposits that can impar the efiiciency of the
erystallization process. By continuously scraping the bottom surface, scrapers help
o ensure unifomm crystal growth and prevent blockages ar fouling Overall, scrapers
play a crucial rale in soda ash produckon by facilitating the efficienl remeval and
handling of solids, ensuring smaoth operaticn and optimal performance of precessing
aquipmeant and systems.

i. Cantrifuge

A centrifuge machine 3 a device Ihat spins samples at high speed to separate
compongnts based on their density or malecular waight.

Industrial centrifiuges are used for separating solids from liquid for clarfying and
purifying the process of streams.

A decanter cenlifuge is a device used in varbuz industries inciuding soda ash
praduction. to separate solid from liguid,

It works by rolaling a bowi at high speeds, causing the centrifugal force o push
heawier solids to the perimeler white the lighter liqued phase collects in the center. The
separaled phrazes are Lhen discharged throwgh diferent outtets.

j- Dryer

In Soda ash progessing, a dryer is a crucial piece of eguipment used 19 remnove
moislure {rom the product.

1n he process of sada ash extraction, it often needs o be dried to reduce its meisture
content to a suitable level for storage, transporalion, or further processing.

The dryer i= employad in soda ash processing, depending on the specific
requirements of the cperalion. These dryers use heal and arflow to evaporate
moisture from the soda ash, ensunng it meels the desired specificahans for quality
and handhng

k. Packaging Unit



Ngaresore Valley Company
Lirnited {NVCLY, Tapzaria

In S0da ash processing, packaging umits are employed W efficienthy package Ue final
producl for storage, ransportation, and dislibulicn.

The packaging unit for soda ash is desgned 1o streamling e packaqng procass,
minimize manual handling, and enzure the product is packaged safely and efficiently
lor distnbulion to customers.

The packaging unit for 2oda ash hypically invohves several componenls:
Bagging Machine

Thizs maching fills bags with seda ash (o the desired weight. It can be a semj-
automahe or fully avtomalic system, depending on the scale of praduction.

Caonveyor Systam

A conveyar system is used to Iransport The filled bags from the bagging machine to
the next stage of the packaging process,

Palletizer

Once the bags are filted. Lhey are often stacked onto pallels for easier handling and
trangporation. A palletizer arranges lhe bags neatly and skaby on pallets.

Stretch Wrapping Machine

Afler palletizing, the pallets of sada ash bags are wrapped with strefch film 10 secure
thern during transportation and storage. This process s bypically aulomaled for
efficiency.

Labelling and Coding

Labels or codes may be applied Lo the bags or palkets for ientification. Iracking, and

imventony Management pUIRPRses.
Quality Control

Throughout the packaging process, quality conlrgl measures may be implementad o
ensure that the soda ash meets specified standards and bhat the packaging is intact
and secure.
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6.4 PLANT DESIGN LAYOUT AND EQUIPMENT
SPECIFICATIONS

The monchydrate plant design for the soda ash project at Lake Mairon focuses on
ulilizing the unique characlerstics of the lake's bring while ensuring aenvironmental
sustainability and gperational efficiency. Below is a detaited overview of the planl
design considerahens and features specific 1o the monohydrate extrachion process.
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Figure 27: Piant Dasign

6.4.1 OVERVIEW OF THE MONOQHYDRATE EXTRACTION PROCESS
The monchydrate extraction methad involves the production of soda ash (sadium
carbonate) from the brine found in Lake Natron. which has @ high concentration of

sodium carbonate. This process ig characterized by the following sleps:

« Brine Cellection: Brine is extracted from he lake, which conlains dissolved
sodium carbonate and other minerals. The design must ensurg minimal
disturbance to the lakes ecosystem during extraction.

» Solar Evaporation: The collected brine is subjecied to solar evaporahion in
large shallow ponds. This melhod takes advantage of the region's favorable
climatic conditions, allowing for the natural concentration of the brine.
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«  Crystallization: As the bring evaporates, sodium carbonate monohydrate
crystals begin fo form. Thage cryslals are hanvesied and further precessed to

produce sada ash.

+« Lalcination: The monohydrale crystals are healed n a calciner to remowe
waler and convert them intg anhydrous soda ash. This step is cmcial for
achieving the desired product quality.

6.4.2 PLANT LAYOUT AND DESIGN
The layoyt of lhe monghydrate soda ash plant is designed 1o optimize workflow and
mirirnize envirmnmental impact. Key features include:

= WModular Design: The planl will be desioned in modular unis o facilitate
sealataity. Each module can be expanded or upgraded independently based
an production needs and markel demand.

« Separation of Procasses: Different stages of production, such zs brine
aollection. evaporation, covstafization, and calcinalion. will be hoosed n
digtingt areas W enhange operational affigiency and reduce cross-
contamnation.

« Efficient Water Management: Given the significant waler reguiremerits
{approximately 106 m¥houwr for plant aperations), the design will incorporate
water recycling systems o minimize freshwaler withdrawal from Lake Malbion

and ensure zyustainable water pze.

6.4.3 ENVIRONMENTAL CONSIDERATIONS

The monohydrale plant  design empbasizes  environmental  protection and
sustainahility;

« Impact Mitigatton: The design will include measures to mitigzale potential
anvironmenlal impacts, such as habitat disruption and water resounce
deplehon. This may involve crealing buffer zones around exlraction areas and
irmplementing skt momtanng protocols.

= Emission Control, Technglogies will be inlegrated to caplure and redguce
emrssiong durmg the caleination process, ensuring compliance with national
and inlernaticnal enviranmental standards.

{ il:_u-‘:"-":.-.‘ 1
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» Blodivarsity Protection: Special attention will be given to protecting local
wildlife, particularly the lesser flaminge population, by minimizing dislurbances
and ensuring that the extraction process doss not compromise their breeding
hatilals.

6.4.4 EQUIPMENT AND MACHINERY

The plant will utilize specialized eguipment 1o enhange production efciency.

s Evaporation Ponds: Large. shallow evaporation ponds will be construcled to
facilitale the solar evaporation process. These ponds will be designed (o
mazimize surface area and mimize evaporalion osses.

» Crystallizers: Efficient crystallization units will be employed to ensure oplimal
recowvery of sodium carbonate monahydrale cryslals from the concenirated
Crine.

. Kilns: High-efficiency kilng will be used for the calcination process, designed
to operate at high temperatures (o ensure complete conversian of
monghydrate o anhydious soda ash,

£.4.5 ECONOMIC VIABILITY
«  Cost Analysks: A thorough economic analysis will be conducted to assess the
capital investment required for the planl, operalional costs, and projected
revenue from soda ash sales. This analysis will help ensure the project's
financial viability,

« Market Demand: The design will consider current and projected markel
demand for soda ash in various industries, including glass manufacturing,
delergents, and chemicals. This will inform decisions on plant capaaly and
production levels.

The monohydrate plant design for the soda ash project at Lake Matron is a
compiehensive framework that balances production efficiency, environmenizl
systainahility, and economic viability. By ulilizing the monahydrate exiraction process,
the plant aims to produce high-guality seda ash while minimizing ecological impacts
and supporting the local economy. The careful ntegration of environmentsl
safeguards and community engagemenl will be crucial in ensunng the projects

suceess and alignment with Tanzama's development goals. _#’M ELS



Mgaresero Valtey Company
Lirited (NVCL), Tanzamia

6.5 EQUHPMENT SPECIFICATION
6.5.1 CUTTER SUCTION DREDGER

Equipped with a rotating cutting head a CE0 cuts and logosens malerial on the
seabed, which s Then pumped through a pipelineg ta the disposal area. For the
cutting of & lrona, 3 cutter suction dradger (C50D) would be sutable. Trona is a soft
crystalting mineral commeonly found in evaporite depaosits and a 50 is effective for
dredging such matenals. The rolabing culting head of C50 can efficenlly break up
the Trona deposits an the seabed, allowing it to be sucliched up rthrough the
dredging pipelineg for transpontation to the desired locabon, Additianally. the
adjustable deplh and precise control capabilities of a G50 make it well suited for
dredging operations in varying waler depths, may be encountgred in frona mining
areas.

Figure 38! Cutter Sushion Dredger

Brine Exftraction System
« Type: Pumping System

« Capaclty: Capable of extracting approximately 1,000 m? of brine per hour.

Specifications:
: «  Material: Corrosion-resislant matenals (e.g., stanless steel or high-
RYE A . . . "
tf:?--' — =‘?=$%:_ density polyethylene) o withstand saline conditions,
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+ Pump Type: Submersible or centrifugal pumps designed for high
zalinity.

Brina Fre-treatrent Unit
« Function: Remove mpurities from the bnne
Components:

+ Filtration Systern: Multi-stage filters {sand and activated carbon} 1o
eliminale svspended solids and organie Compaunds.

+ Chemlcal Dosing Systern: For pH adjusiment and ceagulahon

6.5.2 DISSCLVER

For dissolving trona mixed brine for further propessing to extract sodium
sesquicarbonate, a batch dissolver or a reacter dissolver would be suitable options.

6.4.2.1{ REACTOR DISEGLVER:

A reactor dissoiver inlegrates the dissolution process with other chemical reactions,
which may be necessary for furlher processing to exiract sodium sesquicarbonals
from trona misked brine. The dissolution of trona mixed brine would ke combined wilh
additional chemical reactions such as pracipilation or crystallization o seleclively
gxtract sodium sesquicarbonate.

6.5.3 THICKENER

For processing trona mixed brine 1o extracl sodium sesquicarbonate a gravity
thickener of flacculent Inickensr would be suitable options.

6.5.3.1 FLOCCULENT THICKENER

Flecoulent thickaners are reguired with systems for adding Aocculants to the mixture
of trona mixed brine, promating the aggregation of the fine particies inld larger Aocs
Ihat settte more rapidly. By enhancing setling process, Rocculent thickeners can
achigve higher solid concentrations ard mare efficient salid liquid separations, it is
needed where brine is fine and have lendency to ramain suspendad & requires
chemical trealment to fasilitate cutling.
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6.5.4 FILTER

A filler is a device or system used to =eparate solids from lrquids or gases by passing
the mixtures throogh a porous baomer that retains the solid paicles while allowing
the Muid or gases to pass thrpugh, For processing the frona mived bring to extract
zodium sesquicarbanate, a suitable type of filter would be a mechaneal hiter,
specially a microfiltration membrane or a depth filtar,

Specification
«  Typa: Fiue gas treatment systems
¢+ Functon: Caplure and neolralize emissiens fram the calcinalion process

= Technclogy: Use of scrubbers or bag fiters to reducs parbeulate matter and
GO emissions.

6.5.4. 7 Microfiltration Filtar

They are effeclive at removing suspended solids bactera and large collaids from
liquids A microfillrakion membrane within pore size can efectively remove these
particles while allowing the dissalved sodiom sesquicarbonate and other
componants to pass through,

6.5.5 EVAPORATOR
An gvaporator iz a device that iz vsed to rémove liquid fram a solutions by converting
it into vapor, leaving behind concentrated sofule

Evaporation Ponds
o Shze: Approximately 1,000 hectaras (2 471 acras) of evaporation ponds.

» Design: Shallow ponds with a depth of 0.5 1o 1 meter to maximize surface
area for evaporation.

» Matertat: Lined with impermeable materals (o prevent bring leakage into the
groundwaber

£.5.51 Multinle Effect Evaporator

Multiple effect evapgrator are highly efficient systems Ihat ulilize mulliple stages of
evaporation o achieve high concentrations ratios and ensrgy eficiency. It consumes
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anergy in a multiple effect evaporator, stream from one stage is used ko haat and
reducing the overalt energy requiremnents, These evaporators are suitable for
processing large volume of iguid, making them well suiled for industrial applicatons
cuch as extraclion of sodium sesquicarbenate from trona mixed brine,

6.5.6 CRYSTALIZER

Acrystallizer is a device used to promete the formation of crystals fram a upper
salurated soluton by inducing conbrolled crysiallization.

£.5.£.1 Continupus Coaling Crystalllzer

A conlinucus cooling crystatizer allows for gradual cocling of the brine, leading to
controlled crystallization of sodium sesuuicarbonate. Continuous Crystalhzers
operate continuouzly, making them suitable tor large scale production and providing
consistent crystal quality and size. Continuous cogling crystallizers can be
configured as either mixed — suspension. mixed — producl removal {MSMPR)
crystallizers or dratt— whe baffled (DTB) crystallizers.

Specifications
+ Material: Stainless steel or oher corrosion-resistant alloys.

« Temperature Control: Eguipped with temperature menitoring and control
systems to optirnze crystallization conditions

6.5.7 CENTRIFUGE

A centrifuge maching & a device Ihat spins samples 2l high speeds 1o separate
componenls based on Their density or molecular weight, Indusirial cenlrfuges are
used for separating salids from liquids or clarifying and purifying process of streams.

§.5.7.1 PUSHER CENTIFUGE:

Pusher centrifuge are continucus feed centrifuges that are highly gfficient al
separating solids from liquids In a pusier centrifuge, the solid crystals are
continunusly fed inta the centrifuge where they are subjected 1o centrifugal force and
pushed against the centrfugal walls, As lhe crystals move through the centrifuge, the
liquid is expeltad, living behind the solid soda crystals. Pusher centrifuges are ideal
for large scale continucus aperation and offer high throughout rates and efficient

separation of solids fram liguids. E“"'-é s
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6.5.8 CALCINER

After the trana mixed bnine undergoas crystallization and centrifugation to separate
the sokd soda ash crystals from the liquid phase, the solid soda ash crystals conlain
impurities and mgisture, The calcingr is then vsed to further process these solids
soda ash crystals by healing them to higher temperaturas. typically above
EOC{1427°F) in order Lo remaove impurities, residual waler and other volalile

CompoanRents.
§.5.8.1 ROTARY CALCINER:

Aratary calciner is a type of industnial furnace vsed for bygh temperatore processing
of matenals. The calenation process in the rofary calciner involves axposing the
soda ash crystals to high lemperalures ina conliolled environment. Typically, wilhin
a rataling grum or eylinder. Heat i supplied through bumers or heating elemenls and
the rotatton of the drum ensures uniform heating and elficient processing of the soda
ash crystalz. Designed lo process approximately & million lons of sodium carbonate
monohydrate per yaar,

SPECIFICATION

+  Temperature Range: Operates at 300°C to 600°C to effectively drive off
water and convert monghydrate to anhydrous soda ash

+ Dimensions: Lenglh of 80 melers and diameter of 3 meters

+ Fuel Source: Natural gas or alternative fuels for efficient heating
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7. ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT
{ESIA)

7.1 ESIA SCOPE OF WORK

The project proponent has commissioned the currenl scope of works. which ncludes
an ESLA of the project area. The ESIA, including the provision of the environmental
and social mitigalion plans, has been completed following the requiremenls of the
terms of reference and national nules and regulations for ElAs as part of the services,

7.2 HISTORY OF ESIA

The National Environmental Management Act (No. 19 of 1983} provided for the
aslablishment of the National Environmental Managemeanl Coungil {NERMC}, the main
El4 authority to date. In 1994 NEMC developed the Mational Conservation Strategy for
Sustainable Developmenl. Simultanecusly, the Ministry of Tourzm and Natural
Resources took the first step towards incorporating envirgnmental concerns into
national planning and development with the publication of the Mational Envirgnmental
Aclion Plan in 1984 The Mational Sonservation Stralegy for Sustainable Development
the Mational Environmental Achon Plan and specific sectoral palicies such as hose on
lamd, mining, energy. water, agricuilure, population. and fisheries recognize EIA as a
means of ensuring thal natural resources are soundly managed. Draft EIA guidelings
were first presented in 1998 and laler revised and updated in March 2002, Al that
momenl, the country was shill lagking & eoherent lagal bases for effaclive environmental
management. In 2004, the parliament of Tanzania passed the Enwvirgnmental
Management sct (EMA) which repealed the Act af 1983, Under the EMA. Lhe
Environmental Impact Assessment and Audil Regulations of 2005 were passed. EhA
promulgates both E1A and SEA.

7.2 LEGAL FRAMEWORK

Enabling Law
Environmental Managemenl Act {EMA) No. 20 of 2004 provides the lega basis for ElA
and SEA. It is commonly referred lo as EMA Cap 191
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Mationa! Enviranmental Impact and Auditing Regulations (2005} Thesa requlations set
out progedures for conducting EIA and Environmental avdits in the country.

Guidelines
WEML issued general EIA quidelines, which comprise of three parts:
~ Part 1: Elaborates the proposed EIA procedure.
» Part 2: Detailed quidelines for the following stages: regislrahon, screening,
scoping, EIA repart writing, review, and monitoning.
= Panl 3 Incfudes relevant annexes (&g, screening lists, review criteria,
chacklisls, Now diagrams)
The guidelines are intended {o eventually become integrated into the regulalion and
thus become part of the legal provisions for EIA,.
Seclor-wise, the following gudelires exist (hheir stalus is alse given):
+ FRoads (2005): being tasted.
» Mational parks: In use
~ Marnne parks and reserve: Finalized
~  Marcullure development: Inclusion of EIA i the sector's guideline
» Coastal tourism, Inclusion of E1A in sector's guideling

!sr. No, [ FARTICULARS [ DETAILS il § _
1 Location The Lake Matran
b | Nearast Villages | Wosi Wosi '
' Finyinyt
| Mlowabaga
| Monick '
' Engare Sero
& | Wearsst Town I Hemah
' Engare Sero
. Engamuka
| Arusha
7 ' District Head Quarters | Mgorongoero- Lofiondo
" Longido- Madukani
K | Nearest Highway | B144 and A104
#‘:EWE £ Ef’;.'-.
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) Mearest Airport Arugha Aiport
Kilimanjare inlernalianal Aiport
10 Mearast Railway Arisha
Sizlion
11 | Nearast Seaport | Tanga, and Dar- Es - Salaam
1z | Intermnational Boundary | Yes {Kenyay Adjacent to PLH12236/2023
13 | Water Bodies | The Lake Empaka
The Lake Magadi
The Lake Eyasi
The Lake Manyara

The Lake Mdutu
' The Lake Masek
" and Lake Oidupai
14 | National parks | The Serengeti National Park
| The Lake Manyara Nalional Park
| The Arusha Mational Park
| The Myurdoto Craler MNalanal Park,

| The Kilimanjaro National Park

15 | Conservation Area | The Mgorongoro Conservalion Area
16 | Game Resarves ' The Maswa Game Reserve
17 | Forest Reserve ' The Maunt Mary Forest Reserve

| The Mounl Lengide Forest Reserve
| The Gefai Forest Resarve
| The Kitumbeine Reserve Forest
| The Monduli Reserve Forast
| The Burko Reserve Forest
The Losiminguri Reserve Forast

i8 | Histoncal Places | NA
19 " List of ather industries | Geothermal Engrgy, Lithium and Hehum
20 ' Feological Significance  Ramsar Wetland (4 July 2001}
Table 12 Environment Setting of the Project Area
CRIECS
{:., -
LT 3



Mgaresaro Vafloy Company
Limited (NWITLL Tantzarniz

7.4 ESIA BASELINE STUDY
7.4.1 Social Profile

The communities in the Lake MNatron Basm ars largely paslorahst Maszi who are
conbnually trying to preserve their ways in an increasingly modern world. The society
i3 among Ie most notable African ethiee grouvps intemationally, They keep up with
many of their zocial praclices while drawing in contemporary terntorial and worldwide
monetary, social, and political powers. Decizions are made by the elders for each
Masai grovp heing patnarchal in nalurs.

They hive on the border of Kenya and Tanzania, moving therr homes from time lo time
to follow their cattle, which is the main source of their ivaelihood, For the Masai. cattle
are a significant part of their fife; they don¥ cow's milk and blogd 2% a sacred drink;
they use the cows’ dung to cover and seal lheir homes, they don't slaughber ther cattle
far food, but il a cow is killed, then the homs are used for conlainers; the hides are
used lo make shoes, clothing, ropes, and bed coverings; and the haoves and bones
are made inta ormamenls. The Masai befieve they are the rightful cwners of all catlle,
a source of many conflicts with other pastoral communilies.

aecond o the Masai are the Sonjo. wha are farmers catle bresders, and enemies of
the Masai. They are the dominant fribe at Pinyinyi where they pse an ingenious
primitive irtgalion system relying on the water from the escarpment {it is suggeshed
that they are the first tribe in East Africa to water Lheir kelds by imgabion). Water is of
significant value to them. and they have controlled water rights where furtesn
‘wanamii' elders own the rights. Their ongin 15 not sasily estabhshed with a Bantu-
sounding language and Milotic features. There is a conscious retuctance by the Lribe
ta adopt any new technologes.

The villages that are within the projed area include Engare Sero, Finyinyi, Alaililai, and
Londo Losinea (also known as Magadini), The Sonjo are mainly found in willages on
lie western shore of Ihe lake; Engasera, and Pinyinyi wilh some at Engaruka Village,
The Masa are the majority and pradominate in almasl all villages in the project area.
Some minarily groups such as the Chagga, Sukuma, Hadza, and [raqw are found in
strategic villages where agnoullure, trade, and tounsm are commaon.
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Figure 36 Peopke from Massai Community near the Lake Natron

Friplor 4

Figure 41: Tribes near the Project Area
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Figure 42; Communities in and around the Project Ares

7.4.2 Health and Education

Mgorcngoro and Longido are among the |2ast prospercus regions in TanzZania,
characlerized by sparsely populated areas where lhe residents frequenlly maove
around due to pastoralism, which 15 the primary economic activity for most of the
populace, The limited availability of health and education services iz hinderad by the
tong drstances involved and & lack of resources, resulting in 2n inability to satisfy the
neads of the |local communities, Even in sedentary communities like the Sonjo
communities and centain emerging commercial satellite villages, the services suffer
frarn a shortage of slaff, msufficiend furding, and madeaquale eguipment. In Ngarongons
Distnicl. the bypical distanca to the cosest healthcare facility is 22 km, with the
maximun distance reaching 185 km. This conlrasts with the natmnal pohcy, which
rmandates that healthcare services should be within & range of 0to & Km. The situation
is similar in Longido district wherg individvals are compelled to cover distances of up
to FORM on foot to access medical senices.

The willagers Form Wasi-Wasi, located nthe Longede district, may be favorable forthis
s0da ash prgject. Socigl senviges to the eal community should be offersd, which ang
currently lacking in ke region. Residents of this lacalty should get essential services
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like water, healthcare. and education from the developer of Ihis project Such
provisions wolld assist themn in tackling the persistent scarcity they have long bean
facing and promote their overall well-being. Almosl every village has a deficiency or is
in an extremely unfavorable state when it comes to samlation. The lagk of accessible
latrines or their insufficient ulilization leads to the transmission of diarrhoeal ilinesses.
In rural areas within Lake Matron, there are significant kealth concerns such as malaria,
pREUmonia, aye infection, acute respiratory infeciion. diamhea. skin infections, sexually
imnsmitted diseases (including HIVIAIDS), malnutrition, weomms, unnary  bract
infections, and prenatal complications. The Ngerongore district is currenlly putling into
action a Ave-year strategy to diminish these issues. while also enhancing ihe avalable
heslthcare facililies by furmishing them with Ine necessary medications and slaff. There
i insufficent information available regarding the Longido district to ascertain if any
proposed plan is in existence or being implemeanted. It 1s crucial for the distact 1o
carefully strategize on how to effeclively manage the health concems linked to mining
and producing soda ash.

The two districts' schopls are faced with a shortage of teachers, books, and
classreoms. For instance, in the Longido District, the ratio between teachers and
students is 1 to 236, which is remarkably high and hinders the efficacy of the teaching
melhods. Pastoralist communibes tend to delay the enrcliment of their chikdren in
schools, especially gids. The government's policy aims to create boarding schocls
specifically designed to provide term-bme accommodation for children from pastoral
communities. Additionally, the government is in the process of allocating resources to

construct schools in every administrative area.

T7.4.3 Land Use

The project area meludes three regislered land use categories which have an owerall
impact on the ecosystem. Theze are:

i Agrieuiiural

i, Tounsm

lii. Livestock
Most of the land is used by the lecal communities for liveslock grazing. On he western
lakeshore. agriculture i rasticted 10 the few acies where irrigation is feasible along
permanent river channels. Al certain spols around the lake, commercial and
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pheolographic hunting is done for urism.

Agriculture is limited o @ few acres where irrigation is possible along permananl river
channels on the western fFakeshore. Based on the repeat flows of riff valley rivers that
enler the wvalley floor, extensive and intensive irrigated agriculture and stock rearing
existed approximately 800 years ago. This happened on the walers ofthe Engare Serg,
possily the Pinyinyi and Monhic. al Engaruka (5,000ha) About 300 years ago, these
developmenls came to 2n end, and Magai pastoralists largely ook their place (Sutten.
15240].

With increasing land demarcation within the agricultural areas, sedentary farmers are
developing a differenl kind of livestock production system, in which herds maintained
an supplementary feeding are morg imperlant than large nomadic herds. For mosl
people in theze bwo districts (Ngorongoro and Longida), pot forward lvestock s a
customary and Rmiliar source of iIncome. Semi-nomadic ivestock production invglves
a parmanent home and seasonal livestock movemen! to take advantage of the
availability of essential resources such as sall, water, and grazing, as well as low
disease risk. The suctess of ivestock in the area has been based an lhe rang-human
strategy. One of the strategies of having mobile herds, and a large tand area n which
Lo successively graze. The graze and browse rezources of ong of the ranches have
bean carefully mapped, and local personnel are avalable to continue to monitor the
gvailability of the resources under yearly weather fluctuations

7.4.4 Archaeclogy

Lake Natron it a Salt Lake localed in Morthern Tanzania, close to the Kenyan bordar,
and just NE of the Mgorongoro crater, in Lhe eastern branch of Almea's immense Great
Rift Vallzy. Nestled between rolling volcanic hills and deep cralers, lake MNalren sits al
the |owes) pomt of Lhe Rift Yalley (800msl) and is probably the world's most caustic
body ofwater, The lake flats are surrounded by steap sloging hills with Pho-Pleistoce ne
sediments neh in o mporant fossils and arifacts as disouszed belgw,

Finyinyi 15 a site that is best known for the Austratopithecine mandible which fils the
famous Clduvai Zinjanthropus skull {CIH 5, A, Boisei) as if they belonged b the same
individual and also for containing the earliest Acheulean sites contemporary to Kenos
Gradual sites in Ethropia (Isaac & Curtis, 1974}, Pales-anthropological work 2t Pinyinyi
was first inifiated by R.E.F. Leakey and G.LI Isagc belween 1563 and 1964 Isaac
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1567). Betwean 1981 and 1983 an intemational team under the direction of Izaac
investigaled Ihe area. followad by a hiatus until 1995, when a Spanish team resumed
work in the area.

To date, a tota) of 27 paleoniglogical and £ archaeclogical locahhes have been
disgoverad along Ihe Westem shore of the Lake. Most of the siles are located in the
Humbu Fomation, e ower member of the “Finyinyi Group™ at the top of the Plio-
Pleistocene slrabgraphical sequence. Archaeological matenals and fossil bones
appear unevenly distibuted in the three main areas around the modern Pinyinyi River
Type section (Mantanane, Kamare & Kipalagu) Southern Escarpment (Bayasi
Kargnga Morth South and East Mugure and Morthern Escarpmenl (Mgudulu) are
among the befter-known locabties,

7.4.5 Aquatic biology

The Lake is fed by numergus mineral-rich hydrathermal springs and several pere nrial
nvers sUch as Enwasa Ng'ito in the North direction, Engare Sera in the soulhern part,
ang Peninj as well a5 Monik in the western region of Lake Matron. It is gute shallow,
less than 3m {10 feet) deep, and vanes in width dzpending on its water level, which —

changes due to the high level of evaporation, leaving a concentralion of salt and other
mirerals, notably sedium carbenate {Matran).

The size and shape of the rivers Enwaze Ng're, Engare Sero, Feninj, and Monik; as
well a= Lake Matron change constanlly in the cycle of dry and rainy seasons and
betwaen dry and wet years. The lake is alzo influenced by thermal springs due 1o its
raecenl history of valcanic aclivity. The constantly flowing spnng water is he main
contributor 1o the fommalion of brine and soda crust n the lake. These hydrolegical
dynamics of the Lake's springs add an extra dmension to the riparan Btosystem as
wall as to the water resource managerment issues,

There are numerous permanent spnnas siluated in the vicinity of the fake or in the lake
itself, including hot water springs that feed salt-rich water inko the lake. The constantly
flowing spring water is e main contributor to the fermation of brine and soda crusk in
the lake. According to Guest and Steven (1551}, aboul 28 hol alkaline springs are
flowing inte Lake Natran. The lemperature of the spring water is in the range of 30 -
S {-J,éﬁ”f.c%_
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There are gseveral wetland palches associated with the laka: two relatively smatl Typha
domingensis-dominated welland patches on the western share and b mediem-szed
to large partially freshwater wetlands on the sastem side, The wetlands are a source
ol waler lor wild and domeshe armmals.

Dunng the heldwark, microalnas were studed from vanoos sites located wilhin Lake
Matran. The dominant microalgae were pinnate diatems Mavicula ssp. {especially
Mavicula sealipleura and Navicula sphaerophora). Other microaloze found in the water
column in Lake Matren included cyanobactena of the genera FPsevdoanabaena,
Chroococoys, and Microcystis as well as a diatom Mavicula oblonga although these
occurred at relatively low numbers. These results suggest that in addition o Arthrospira
fuziformis, there must be other important food sources for restdent Lessar Flamingo in
Lake Natron allowing for food divarsity .

7.4.6 Lake Natron as a Key Site for Lesser Flamingo

Lake MNatron is the only known succasstul breeding site for the Lesser Flamingo in East
Africa and is globally the most stgnificant breeding site for this species. Most of the
bresding occurs during Oeteber = November although breeding o a lesser degree of
BUCCERE can ooeur throughout the year. There are saveral significant reasons why Lake
Malron is preferred by this species. There are five main conditions that the flaminge
require to successfully breed at Lake MNatron:

1) Isoiation of nesting siles from mammalian and avian predators. There s fno oliter
site within the range of the Easzl African Leszer Flamingg which currently
provides thess parametars of isolation frem mammalian predators. Docuomented
evidence has suggested that a single episode of disturbance can cause the
whale breadimg colony to abandon the nest site

2} The presence of Fashwater spongs throughowt the year, The juvenile birds,
once in a créche, move towards fresh water in [ange groups. If you ok at the
diskribution of Lesser Flamingos at Nalron, targe concentrations gathar ar the
fiver deltas and sprngs to wash ther feathers.

3] The presencs of suilable substrate for nest construction. This s exdremely
impartant, lhe 'preferrad” breeding sites are in areas whena this mud is available,
M dey years the ooleres can be more spread oul and follow lhe gracks in he
trona wheare suitable mud can be accessed (these are KNown as string formation

it
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nests).

4} Suitable areas For e young when in a créche to move, feed, and obtain
freshwater a= outlined above _

5) Other than breeding, Lake Natron i a key feeding sile for this species
throughaut the Year with numbers often exceeding 200,000 individuals (. 8%
of the global populalon). As mentigned, this species requines 3 nebtyork of sites
to respond to changing environmental eonditions,

7.5 WILDLIFE RESOURCES AND POTENTIAL

The wildlife of Tanzania is a unigue natural henlage and resource Lhat is of great
importance holh nationally and glabally, Its importance lies both inthe biclogical value
of the spectes and habitals found in Tanzania, the economic value of the resource, and
ils potenlial to contribute to Ihe sustainatle development of Tanzania,

7.5.1 Biological Diversity

Tanzania has a rich and diverse spactrum of fauna and flora ncluding a wide vanety
of endemic species and sub-species The diversity and degree of endemism in
Tanzanta are clear for primates (20 species and 4 endemics), antelopes (34 species
and 2 endemics), fish, reptiles (290 species and 75 endemics), amphibizns (40
endemics), invertebrates and planls (2round 11,000 species including many endemic).
There anz likely to ba several species in Tanzania that are slill unknown to science and
awail discovery. Hesides the diversity and high degree of endemizm, Tanzania
possesses imponant populations of species that are threatened but widaspread across
Alnca. These include the endangered wild dog, black rnoceros, stender-snorled
crocodile, and the wvulnerable chimpanzee, cheelah, and African  elephant.
Fudhermore, Tanzania alse has large populalions of wildebeest. zebra, giraffe, Cape
buffale. and many species of anlelope which are simiarky imponant in a canbnental
contaxt.
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Figure 43: Ecological Significance and Protected Areas m and arcund Lhe Project
Ares

7.5.2 Habitats

In terms of its habitals, the various grasslands and epen woodlands of the Serengeti
and Maasai Steppe in the northwest and rortheasl of Tanzania suppert some of the
greatest concenlralions of large mammals in the world, Impartant areas of wetlands,
swamps, and floodplaing are found throughoul the country.

{Kilgmberg Yalley, Wembers and Kagera Swarnps. Usangu plans, ste). A nch vanaty
of lakes occwr in Tanzama, ncluding large parts of the Great Lakes {Vicloria,
Tanganyika. and Myasa) which are important for endemic fish and invenebrales.
Tanzania also possesses several soda lakes (Natron, Evasi, Balangida, and Manyara)
which arg important for birds. A biclogically diverze range of forests are found in -

Tanzania, including restricted lowland forests. and highly dispersed patches of coaslal
forezl and montane forest. These forests, but mos! aspecially the Easlern Arc foresls
{Usambara, Ukaguru, Udzungwa, and Dugury mountaing) are impertant in terms of
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giversity and endemism. Unique montane grasslands also accur in 50me argas
{Udzungwa mountaing, Ufipa platzav, and Southem my hWands) and are important with
emarkable endemic flora. While the Itigr Thicket 1s a unigue habitat in the center of the
country, the south and west of Tanzania are largely dominaled by miombo woodland
eonlaining some of the continent's significant populations of efephants and black
rhinos.

7.5.3 Categoeries of Wildlife Areas

Tanzania's protected area (PA) network covers 28% of the total kand area of which
about 4% is 12 Nalicnal Parks (MPY, 1% 15 Ngorangoro Consarvation Area (NCA), 15%
is 31 Game Reserves {GRs) and £% is 33 game-conlrolled areas {GCAs)
Consequently, Tanzania has 19% of its surface area devored o wildlife in PAS whers
no human settlemeant is allowed, (NPs and GRs) and 9% of ils suface area to PAS
where wildlife co-gxists wilh humans,

The foresiry saclor has also followed conzervation policies that greally ncrease the
coverage of PAs within Tanzania, A total of about 570 FRs cover around 13% if
Tanzania's surace area, of whch 3% ovedap with FAs devoled to waldlife
conservation, flora. While Lthe Itigi Thicket is a urwque habitat in the center of the
counlry, the south and west of Tanzania are largely dominated by miomba woodland
containing some of the continent's significant populations of elephants and black
rhings
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| §I. No. | Ecological Sianificant Areas in and Distance from Laka Natron
around Lake MNatron ingluding the including the Propect Area (in

Project Area km)
| |
.

1 | Serengali National Park 885
2 | Lake Manyara Nalional Park L
'3 | Arusha National Park 108
|4 | Ngurdoto Crater National Park 128
) ' Kilimamaro Mational Park 1135
& ' Mogorongone Conservation Area 85
7 | Maswa Game Reserve 184
B | Mounl Meru Farest Reserve 110
§: | Mounl Longido Forest Reserve | 7B
10 | Gelai Forest Reserve 115
11 | Kitumbeine Reserve Forest |47
|12 | Monduli Reserve Foresl | an
12 | Burko Reserve Forest 204
| 14 | Lasiminguri Reserve Forast KT

Table 12: Distance of tha Ecological Eigniﬁc:aht Areas from Lake iNakon
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7.5.4 Wildlife Utilization

The nehwork of PAs devoled lo wildlife conservation forms the basis of Tanzanian's
wildlife wtilization industry.
The forms of wildlife ulilization curently praciiced in Tanzania include:
ap Game yiawing.
Alpresent NCA and WPs of northern Tanzania are the main tourist destinations, whike
the southern NPs and GRs are under-ulilized. Wildlife-based tourism and game
viewing have great polential for sarning considerable local and foreign cumency and
providing employmment
b} Tourist hunting
Tounst hunting is an economically viable and sustainable use of wildife that is
ronsislent with the policy of high-gualily, yet low-denzily tourism that can conlnbute
significantly to the malional economy. Al present, tourisl hunting is widely practiced
across many remote arcas of Tanzania in GR, GCA, Open Argas, and FRS.
c} Resident hunting:
It is the right of indigenoys Tanzamans Lo have legal access to wikdlife use. Different
scates of fees for tounsls and residents to hunt have been established through enabling
legislation. Resident hunling licgnses are issved for Open Areas and GCAs not
allocated to tourisl hunting.
d} Ranching and farming:
Ranching and farming of wildlife are not yet well-developed forms of wildlife use in
Tanzania.
It is not the government's palicy 10 engage itself in the direct utilizaton of wildife
EEOUFCESs I Fanzania,
The privale seclgr is therefore encouraged to invest in the following:
i Conducting hunting and photagraphes safaris.
il.  Investing in wildhfe, ranching, and faming
i, Wildlife and wildlife products.
iv. Developing tourism infrastructures in the framework of wildlife policy and
regpective protectad areas management plans.
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7.5.5 Wildiife Research and Monitoring

Consideratile research on wildifeé has been undertaken in Tanzania and has
contributed greally to the knowledge and publicity of wikdlife in the country. The
rasearch =0 far undertaken has bheen wvared in scope and includes taxonomis
deseriphons of species and ther biogeography, behawour, and ecalogy of single
species. and studies of ecosystem processes. Several monitonng programs are in
place for widlife, mainly through asnal counts i and arcund PAS, and through
maonitonng individual populations during long-term research. The resgarch underiaken
to date has largely been direched towards aspirations of foreign researchers to publish
mmsults ntermatonally, rather than o the needs of Tanzanm. Furthermaone. thera s littla
involvement of Tanzanians in wildlife research, which is carried aut mosliy by
foreigners penmitted to study in the country. Moreover, wildiife authonties have
continually been limited by financial resources and Irgined manpower to undertake all
the applied or pure ressarch that meght be necessary o desirable.

7.5.6 Wildlife Policy

a) Challenges

The wildlife policy envisages lo address Ihe following national challenges:
+ Toconserve areas with great biolggical diversity which are representative of the

majar habitats of Tanzama.

» To continué ta support and where necassary, enlarge the PA network as the
core of conservalion aclivities.

~ To prompte the invalvemen| of local communilies’ participation in wildlifz
conservation in and cutside the PA network.

=~ Tomorease foreign &xchange earmngs.

=~ To ntegrate wikdlife conservation with roral development.

#» To koster sustanable and kegal use of wikife resources,

*»  Ta ansure that wildlife conservation compeates with other foms of [and use.

i Toenhance the recogmbion of he intrinsie valoe of wildife 1o ural people

» Ta minimize human-wildlife conflicts wherewver they ocour.

# Ta regulale wildhfe-related research to be of direct wvalue to wildlife
management.

» To huild the capacity of the wildlife seclor and foster professmnalism,; and
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» To create an enabling emvironment for internalional cooperation in wildhfe

conservation.

b} Cbjectives

Wildlife is & natural resource of great biclogrcal, economic, envirenmental Cleaning,

climate ameliorating, water and soil conservation, and nutribenal values that must be

consersed. It can be vsed indefinitely if properly managed. Because of the dynamic

and complex nature of the wildlife ressurces and the challenges ahead in conserving

them, the Gowernment policy for the wildiife sector will aim at involving & broader

section of soctety in wildife conservation. parheularly the rural communities and the

private sector. The roke of e public sector will be to stimulate and guide the iocal

communities and the private sector by administenng, regulating, and promoting the

management of wildlife resources, through the Bllowing objechives!

it.

On Wildlife Pretection

To continue the aslablishmenl of PAS based on syzlems planmng.

To stress maintenance and development of a PA network 1o enhance hiological
divarsity,

To promote the consenvaltion of wildlife 2nd s habilals outside core areas (NF's.
£3Rs & MCA) by establishing WhAs.

To enhance the conservation of biological diversity by administering wetlands,
To ansfer the management of WMA to focal communities thus laking care of
coridors, migration roulas. and buffer zones and ensuring that the local
communities obtain substanlial tangible benefits from wildife conservalion,

To preventillegal vse of wildlife lhroughout the country by taking the approprate
survelllance. policing, and law enfarcement,

O Wildlife Utilization

To oromate the use of PAs to provide government revenue, employment,
income, food, and olher benefitz fo Tanzanians, especially the rural
communilies,

To ensure thal witdlife is appropnately valued to reduce its illegal offtake and
encourage its sustainable use by rural communities,
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To create the opportumty (or the Tanzaman pecple 10 become involved in the
wildlife industry,

To create an enabiing envirpnment that will ensure thal legal and sustanable
wildlife schames directly benefil local communities,

To creale an enabling emaranment [or the private sagtor {o invest in different
fomis of wildlife viilization and conservation.

On Management and Development of Pax

To promote greater public awareness and understanding of wildlife issues

To retain sufficient revenue fram witd e utilization n PAS Tor managemeant and
development pUposes.

Ta regulale development projecisfactivities in PAs,

To promele research and monitoring  activities which focus on providing
answers {0 management szUEs,

To undertake human resources davelopment and institubenal capacity buikding
al all tevels,

To revamp professional efhics and slandards.

On international Co-gparation

To encourage. where necessary, possible, and appropriate, Ihe invelvement of
donors and olher consarvation agencies to support Tanzania in consanving her
wildlife resources, both for national. regional, and intemationzl benefits,

To enable Tanzania io paricipate in relevanl international treaties and
convenlions, and promote pokcies within the framewaork of such lreaties and
conventions as are consistent with Tanzania's position on the conservation of
wildlife, and

Co-pperate with negighboring countries in the conservation of transboundary
Brosystams.
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7.5.7 Witdlife Management Areas (WMAS)

WiAs are Wildlife Management Areas WhMAs are one of the community consenvation
programs set oulside protected areas (NPs, GRs, GCAs) within village lands and used
by communities for conseration, and benefit sharing Strategically established within
coridors and migratary routes WWI started implementing WMAS in Tanzania in 2002,
cumantly implementing 8 WhAs and advising 10 Consultations with all villagers’
sensitization meetings to get support selting aside area for VWA on village land.
Participatory land use planning, GMP development and approval process Formation
of CBO and registration Applicalion for Autherized association status Appheation usar
righls Functioning YWhia - business venture.

7.5.8 Wiidlife Systems in and around the Lake
The Lake has pegromangnt and migratory wildlife populalions. The permanent species
are aither those adapted to arid systems rephiles, rodents rodentivoures (foxes and
jackal), mseclivouras_ and generalisls (mongoose, Gennuk), or dependent on available
fresh water, There are permanent populations of primales along the nvar syslems and
near setlements. There are also permanent larger ungulate populations in the well-
watered Galei foresis.
Apart from the Wosi Wosi area, these permanent populahons appaar to be under Ihreal
from intensive land use practices [TAWIRI & FZ25, 2002). On the west side of the lake,
there 15 a displacemnent of wildlife due to the expansion of arable agriculture, irngation,
and settlement. To the sputheast (Magadi) there is competition for dry-season grazing
and systemate atterpts 10 exclude wildlifz from the dry-season range. On Gelar there
is considerable sefilement, arable agriculture, and pastoral achvities.
During the dry season, there are relatively large populations of migralory and nomadic
urgulates using the fresh waler and semi-sodic springs and associated wetlands for
dry season grazing. During the wet season, ungulates move onta the open grasslands
to the southeast and southwest.
Lilerature suggests two migratory coridors between Ihe Lake and other wildlife
SySIEmE:

i. A link betwesn e Mgorongorg Conservation Area and Natron algng the open

grass plains
ii. A link between Lake Manyara Nalional Park {Mta wa Mbu GCA) and the Lake
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Matron GCA (Game Controlted Area) along the approximate aligamenl of the
axisting ko wa Mbu to Engare Sero road,

7.2 POTENTIAL  IMPACTS CN BIODIVERSITY,
PARTICULARLY THE FLAMINGO POPULATION

The ESIA baselne work has found that there is indeed change oocurmng. both naar
the Lake and in the catchments of the rivers feeding Lake Natron. This changs will
accelerate exponentially the accessitnlity of roads and togistics as well.

Thera have beaen many Soncems axpressed due Lo the localion of the proposed project
in & wetland of international concern, the Lake Natron Ramszar Site. The tmportance of
the Lake to certamn bimd populations and the ransboundary mpotance of the lesser
flarmingo populaton which, although breeding al Lake Natron, moves about and Feed
in most of the Rift Valley Lakes has been kentifed as an mportant trans fronher
concem and thos potenbially afects countries i addition 1o Tanzania.

Ewds, particularly intemaionally threatened spacies thal are large and well known, will
have large-scale internalicnal suppeort if the wider public feets there is any threat [o
them from the project. This makes decision-making move from being based on
anvirgnmental and economic criteria to that of the political arena.

7.2.1 Summary of Impact Rankings on Administrative and Planning

Inpacts
Ne. Component | Specific  Activity andi Impact Rank
Aspects |
i : |
PfZ 1 | Changes in Water abstraction for Depletion of fresh
Qroundwater plant and housing groundwater

qualityfquantity

' Seapage of efluent into | Groundwater
groundwater prilution and toss of
aguifer



RiCZ

Changes in
crap and
Qrazing aeds
{productive

[and)

P3|

FiC 4 |

Changes in
pelution
discharges

Changes {o
Lake water
uahily

Solid waste managemenl

' Establishment of plant,

housing, and acoess

carndors

' Ciperation of planl

| Emedoachment of used

Ngaresero Valley Company
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Leachale from solid
water réaching
yroundwater ar
seaping inta the
Lake

' Loss of grazing land |

| Loss of critical dry
Season grazing
atong SE =hores of
Lake Matron

| Emissions and
discharges thal will
negatively impact on
the Lake

' The impact will nod

water within the lake afler  be significant at the

usage at the soda ash
site

| Use of fresh water in the
soda ash abstraction
process. Lse of surfacs
water fiows that enter the
Laks

' Removal of suda ash
Fremn e Lake

preiminary slage.

| Lake waler
composition changed
due lo seda ash
absbrachen and the
increase of fresh
water from the
process

| Lake chemical
COMPOSRIon
syyrificandy changed
due to Soda &sh
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abelraclion
P/C & | Change in | Operabon of the plant, | High noise ievels will
sound lavels steam, and power plante  reduce the
will create noize wilderness value of
e Lake

gnvironment and
dislurbrance 1 biola
F/C 6 | Changeinair | Air qualily Mo significant

yualiby palluficn as any sort
of impacl at Ihe
prelirnary stage of
wiark, hul laler il may
be impactful and
requine precautons.
conbrol, and
Measures.

Table 14: Summary of Changes lo the PhysallChemecal Enviranmeant

7.2.2 Summary of Changes to the BiologicallEcolegical Environment

No. | Component ; Speclfic  Activily ana| Impact Rarnk
Aspects
B/ET1 Chahges ko ' Chanhge in waler | Threal to the viahility of
fish composition due o gndermic fish papulalons

populations | removal of soda ash or
changes of freshwater

inflowns
B/E 2 Changesin | Change in water | Potential threat to endemic |
biodiversity | composition due lo species of fish. Threal to

memoval of soda ashar | [esser flamingo
changes of freshwater populations

i Movws
B/E3 ' Domestic wasle altracls | Introduction of animal
Changes in | pests. Abandoned pests and pathogens

disease borrow pits providing



vector mosguilo breading sites.

populations | [ncrease in the
intreduction of vectors
thraugh homan and
yehicle moverment
B/E4 Changes in Abstraction of surface

aguatic bigta | water

| B/E 5 Changes to | Absiraction of fresh
wetlands water froon west shore
rivers entering the Lake
| B/E B Changes to Abslraclion of fresh
areas of | water from rivers
matural

habitat

entering the Lake

(including
protecied

areas}

B/E 7 Changes to| The Influence of
lhe Ramsar| conservation status of

ecological wikdldie and habitats,
characler Suggeshons to
citara strengthen the tegal

basis for protecting the
arga by banning hunting
in the Ramsar sile

Ngaresera Valley Company
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| Loss of freshwater habitats |
1 lhe Lake due to dry
seasnn abstraction

| Loss of freshwater
willands.

| The lake surface and the
wetlands provide feading,
sheller, and nesling sites
for several water tirds.
reptiles, and amphibians
thal are important 1o Lhe
Lake ecosystam. Any
changes that would dry out
the wetlands would
advarsely impact thiz
important cosyslam

Table 15:Summary of Changes to the BislogicallEcological Environment
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7.2.3 Summary of Social and Cultural Impacts

No. | Component Specific Activity and | Impact | Rank
Aspects
| 8iIC 1 Changes | Establishrment of a tar| No losses idenlified '
invglving 10ss of | agcess mad
housing
SIC 2| Changes | Establishment of | No losses identified '

ivelving loss of | major and supporting
commercial infrastruecture
public buildings

SIC 3| Changes | Many hominins " In the preceding stage.
involving loss of | remains have been | thera is no record of any
cullural and identified in ke negative influense on the
archaeological Humbo formation o | preserved cultural and
Reritage the west of the Lake. | archasological henlage

It is thought thal this | in the Project Area.
formalicn ale0 ocours

to the east of the

Lake. The Lake is

ohe of the maosl

important
archasological sites
in East Afnca,
| SIC 4| Changes to ' | Possible Increase in
livetihoods wage labar cpporunbes
' | Land CCCUpAncy | There is no requiIrament
for any land occupancy
from private or
govemment [and beyond
the icense area at the
. current stage of aclivity.
SIC5 Changes 1o | develcpment of the L Im proved access
pattems of access road (development and



| mability and
settlemeant

| SIC 6 Changes
invalving the
reseitlement of
pedaple
S/C 7| Changes ko
SO &l
stabilifyfcohesion

SiC 8 Changes
involving loss of
atcess o natural
reSOUMCes

= Changes in
heaalth and
dizease status

' The tradilional use of

grazing, lotal soda
ash extraction,
watering of livestack,
seltlement, and
fuetwaood.

| Uneonbolled

irnrrngraticn and
settlement

' The sale of soda azh

i an ingoimes-
generating actvity,
particularly far
women, and s 3 pant
of the household
ncome

| Immugrant contract

workers and the
lirmited knowledge of
HIVAIDS and COVID
status at the project

site

Ngarasara Vallay Compony
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associated road access)
st result in an influx of
people into the area
neluding e advantage
of Ihe exishng
sarmunities

| o resetttement idenlifed |

| The mentioned achvities |

will nol detericrate or be
negatively impacted at
the current stage of the
zoda ash project.

| Mot sigrificant

| Potential loss of right of

acocass and use of soda
ash by tradtonal users

' Safety measures have to '

b taken care



SIC  Changes in

10 access o social

BEPVICES

Geod road links

" Good read links

Improved access to

healthcare facilities

| Improved access Lo

social services

Table 16: Summary of Social and Cullural Impacts

7.2.4 Summary of Economic Impacts
[fiﬁi"ﬂ':'iirmm;j_éﬁcunnmin Irnpar:_ﬁ
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o, | Component

Ei | Changes in

cropfinrestock -
generaked incomaes

:Spacific Activity and| Impact

dspacts

Loss of grazing and

disturbance’d isruption of
grazing systems in the

dry season refuge

Ef2 | Changes in local wage |

& Ewer

incomasiopport nities

| Es3 'Ehanges I

tradefcommargial

incamesfopportunities

'Ef4 | Cost of resetllement fur'
[and lbss (to propect}

| E/5 | Cost of compensation

for physical structures

({0 project}

E/6 | Changes i tounsm
sConamy (potential}

Improved road access

eranomic activilies oope
o the project

for tourism and other

| Nor gignificant

| Short-term
Employment

Qppontunibes.

| Mot sigriicant

Morne

' MNone 1
Increase in
tourism and

change in type of
tourisrn clien
due to project

Table 17 Summary of Economic Impacts
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7.3 MITIGATION MEASLIRES TO MINIMIZE
ENVIRONMENTAL AND SOCIAL IMPACTS

The proposed soda ash extraction project at Lake Natron in Tanzamia presents
significant environmenlal and social challenges due lo Whe [ake's unique ecasystem,
which is critical for the breeding of the lesser Aaminga and other wildide. To mitigate
these impacts effeclively, a comprehensive set of measuras musl be implemented.
This essay outlines pofential mitigabon  stralegies aimed at minimizing the
environmental and social efecls of lhe s0da ash exirachon plant.

7.3.1 Environmental Mitigation Measures
7.3.1.1 Environmental Impact Assessment {EA)

Before commenaing the preject, a tharough Environmental [mpact Assessment {E1A)
should be conducted, This assessment will idenlify polential environmental risks
associated with the exirachon process, including impacts on udiversily, waber quality,
and ar quality. The ElA should invglve stakeholders, including local communbies and
conservation grganizations, to ensure that their congerns and insights are incorporated
into the praject planning

7.3.1.2 Hahitat Protection

3rven Lhal Lake Natron is a crilical breeding ground for the kesser flamings, measures
st be laken to protect thear hatalat. This includes:

«  Buffar Zones: Establishing buffer zones around sensitive ecological areas to
pravent disturbances from construction and operational activities. Thess zones
should limit acoess and development to safeguard wildlife habilats.

+ Monitorlng Programs: Implemenbng ongsing monitoring programs (o rack
the healih of lhe ecosystem, paricularly the bird populations and water guality,
This data will help in making informed decisions and adjustments to operalians
as needed

7.3.1.3 Water Management

The extraction procass will require significant water resourcas, which could impact the
lake's hydrokogy. To rmitigate thig:

';:.-?"'HIE Eﬂ‘

‘”mm

| HMANCH

»;ge..

3:“1,1&*1‘-



Mgaresera Valley Company
Lirafled (NVCL), Tanzania

Sustainable Wataer Use: Develon a water management plan that priorilizes the
sustainable use of water resources. This incledes recycling and reusing water
in the extraclign process Lo minimize withdrawals from the [ake.

Water Quallty Monitoring, Requlady monitor water quality to prevent
contamination from extraction activtes. This inclodes lesting for pollulants and
ensuring that any waslewater is treated before being discharged.

7.3.1.4 Air Quality Controf

Caonstruction and operational activiliee can lead to air pollutien, impacting both Ihe

envirpnment and local cammunities. Mitigation measures should inglude:

Cust Suppression: Implementing dust control measures during consliuchion,
such as waler spraying or the use of dust suppressants, 1o minimize arbome
particulate mattear,

Emizsion Controls: Instaling amission contrel systems on maghinery and
vehictes to reduce exhaust emissions. Regular maintenance of equipment can

als0 help minimize air pollution.

7.3.1.5 Waste Management

The project will generate waste, both dunng construction and operation. Effective

waste management slrategiss should inchede:

L J

Waste Reduction Plans: Developing plans 1o minimize waste generation
through eficient resource use and recycling initiatives.

Propar Disposal: Ensuning thal all waste is disposed of responsibly, with
hazardous malarials reated according to environmental regulations o prevent

contamination of nd and water resources.

7.3.2 Social Mitigation Measures

7.3.2.1 Community Engagement

Engaging local communities is crucial for addressing social impacts and lostering

positive relationships. This can be achieved through:
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+ Stakeholder Consultation: Condueching regular consultations with commu ity
members to infarm them about project developments, address concems. and
incorporate ther feedback into decision-making processes.

» Community Benefits Agraements: Eslablishing agreaements that outhne the
benefits the lotal community will receive from the project, such as b creatton.
infrastiecture improvements, and support for keeal businesses.

7.2.2.2 Employment and Training Programs

The project has the potential to create jobs for local residents To maximize thess
benefits:

= Local Hirdng Initiatives: Pricritize hiring local workers for construction and
aoperational roles 1o boost the local economy.

. Training and Capacity Building Provide training programs to equip local
residents with the skills needed for employment in Lhe soda ash indusiry. This
can enhance employability and support bang-term econamic developmenl.

7.3.2.3 Cultural Heritage Protection

The area surrounding Lake Natron may hold cullural significance for local
communities. To mitigale inpacts on cultural heritage:

«  Cultural Impact Assessments: Conduct assassments W0 entify and protect
siles of cullural wnportance. This includes engaging with local leaders and
cullural organizations 1o ensura thal their herlage is respacted and preserved.

+ Awareness Programs; Implement programs 0 raise awareness among
project slaff about the cultural significance of the area, fostenng respect and
undeistanding.

Mitigabing the envirpnmental and social impacts of the soda ash exraction project at
Lake Matron requires a multifaceled approach thar incorporates comprebensive
planrung, communily engagemenl, and angoing monitaring. By implementing efective
mitigalion measures, e project can mimmize its ecological foatprint while providing
scongmic benefits to local communities Ensuring that environmental and social
considerabons are prontized will be essential for the project’s long-term sugcess and
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sustainability, wltimately conlnbuting o the presercation of Lake Mabron's unigue
ecosyslem and the well-being of its surrounding cormnmunibies.

7.4 REGULATORY REQUIREMENTS AND COMPLIANCE

The Enwviranmental and Social Impact Assessment (ESIA) for the soda ash exlaclion
praject at Lake Matron 5 a critical process designed to evaluabe the potential
environmental and social impacts of the proposed activities. This assessment ensures
compliance with natenal and nlermalional regulations, safeguarding Lhe Unigue
ecogyster of Lake Natron while addressing the concerns of lngal communities. This
nole outlines the regulattry requirements and compliance aspects included in the
E3lA orocess for the soda ash project.

7.4.1 Regulatory Framework
Naticnal Envircnmental Management Council [NEMC)

I TanZzania, the Mational Environmeantal Management Council (MEMC) is the primarny
requiatary body respongible for oversesing envirpnmental assessments. The ES1A
process 15 governed by the Environmental Managemsant Act (EMA) Mo 20 of 2004
and lhe Malipnal Environmental Impact and Auditing Regulations of 2005, These
requlations astablish the Pegal framework for conducling ESlAs and oubime the
procediuras that must be followed.

Screening Process

The E31A pracess begins with a screening phase, where NEMC assesses whether the
proposed project reguires a full ESIA ar 2 preliminary environmental azzezsment. This
sCresTIng 15 based on:

» Project Charactaristics: MNEMC evaluates the nature, scale, and polential
mpacts of the project to detenmine its significance,

»  Sensitive Areas Projects located in or near envirgnmenltally sensilive areas,
such a& wetlands, nalicnal parks, or critical habilalzs, are =ubject o mone
stringent soruting.

« Stakeholder Engagement: NEMC distributes projecl briefs to relevant
stakeholders, including government ministnies and  local authorities. for
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feedback wilhin a specified period. This engagernent is crugial for dentifying
potential concermns early in the protess.

Full Environmental and Social Impact Assessment
If @ full ESIA 15 deamed necessary, Ite following components are typically included:
Scoping

The scoping phase idenlifizs the key enviconmental and sockal issues that need io be
addressad in the assessmenl. This involves consultations wilh stakehaotders. including
laca| communities, to ensure thal their concerns are incorporated into the assessment

process.
Baseline Studies

Baseline studies are conducted to galher data on the existing envirgnmental and social
condilions of Lake MNatron and its surroundings. This includes:

= Ecological Surveys: Assessing Lhe fiera and fauna in the area, pa rticularky the
lesser flamingo populations and other witdlife that depend on the lake.

« Water Guality Analysis: Evaluating the current state of water quality n Lake
matron Lo eslablish a reference point for azsessng potential impacts.

+ Social Impact Assessment Understanding the demographics, livelinoods,
and cullura! significance of the local comomuniliss affected by the project.

Impact Assessmeant

The core of The ESIA involves evaluating the potential impaets of the soda ash
exiraction project on lhe environmeant and local communities. This includes:

+ Environmental Impacts; Analyzing how the exiraction process may affect
water quality, bicdiversity, and habitat intagnty.

« Social Impacts: Assassing polential effects on local livelihoods, culiural
heritage, and community heallh. This includes evaluating the potential for job
creabon versus potenlial disruptions Lo traditional ways of life.
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The ESIA musl outline specific mitigation measures to address denbfied impacts.
These measures could include:

= Habitat Protection: Eslablishing buffer zones to protect critical habitats and
rplamanting menitoring programs for wildlife,

=  Waler Management. Developing stralegies for sustainable water use and
ensuring that extraction does not negatively impact local waler resources.

= Caommunity Engagement. Implementing programs t0 engage  logal
communities in gecision-making and ensuring Lhat they benefit from the project.

7.4.2 Compliance and Monitoring
Regulatory Complfance

The ESIA must demanstrate compliznce wilh retevant national and international
environmentzl regulations, This includes adherencs o the gudelings set forth by
NMEMLC and any other applicable laws, such as the Ramsar Convention on Wellands.
given L.ake Nafron's designation as a Ramsar site.

Monkoring and Reporting

Post-approval, the project will be subjeet to ongoing manmtenng o ensure compliange
with the matgalion measures cutlined in the ESIA. NEMC regquires regular reporing
on anvirgnmettal and sooal perfomance, allowing for adaplive management if
unforessen impacls arise.

The regulalery requiraments and compliance aspects of the ESIA for the soda ash
extraction project at Lake Matron are vital for ensuring that the project is condecied
responsibly and suslainably By adhering to the eslablished lkegal framewaork and
engaging with slakeholders throughout the process, the projecl can minimize its
environmental and social impacts while contribubng to the economic develapment of
the region. The ESIA serves as a critical topl for balancing development needs wilh
the preservation of Lake Natron's umique acosystem and The well-being of local

communities.
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8. FINANCIAL ANALYSIS

This sectipn describes the operating and capilal expenditure program TMTL has
putlined in suppor of its siralegic plan. The prime objective is lo be focused on cost
and productivity programs thal will result in substantial savings in both CAPEX and
CGPREX.

CAPFEX is defined as Capital expenditure which is an expense a project or business
ineurs to create a beneft w1 the future including physical assets such as butdings.
equipment. machery, and vehickes. OPEX covers the short term which is &n expense
required for the day-to-day functioning of a project or business including employaeas,
salarios, rent, ulililies. and propey taves.

Cost improvement ideas can anze out of a programme faciitaled by a consultant
yielding continuous savings Lean Six Sigma and alitvar continuous iIMprovament
programs wilk be imvigorated. Lean Six Sigma is a team-focused managerial approach
that seeks to improve performance by eliminaling resource waste and defects. It
combines Six Sigma methods and tools with the l2an manufaciuning/lean enterprise
philozophy.

& Moedernised Caustic plant will be yielded to increased volumes and efliciencies in
the Lake Malran al lhe current soda ash project site, The inception of a carkon capture
and vsage plant at a combingd heat and power {CHP) plant will reduce carbon
ernissions. The baiter plant will be optimized al the soda ash project site in Lake Natron
hazed on lawer enargy consumption and carbon emissions.

Power plant and Soda Ash {Carbonating Towers} Industrial Inlernet af Things {1laT}
projects will be implernented at Ihe engeing soda ash project site in Lake Natron.As
per to suilabilty and specific terms and conditions, autemation projects will be
undertaken for efficiency, guality, and cost benefits for soda ash producton Racovery
of Spda Ash Fom waste streams will be expanded from tme o time with proper
investigation and guidance Furthermaore, new technologies will be invested in lo mave
towards lowering enviranmental footprint and increasing circulanly timeky.

Technologies across manufacturing, Research and Development, human resources,
supply chain, sales, and distribution funclions will be deployed to drive automation and
efficiency. Digilal interventions will be encouraged for better access to production
information. upgrading and reporting dashboards, production management, and
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supply chain forecasting. A diversified vandor base and explored opportunabes for
backward integration b secure raw materigl supplies will be pivoted Jupply chain
efficiency and increaszed customer service lEvels will be encouraged by slepping up
the usage of container rake movement. The supply chain netwark will be configured
and re-configured limely at the soda ash project sile in Lake Nalron.

FROJECT ASSUMPTIONS

: Description Unit Value

| Budget Calendar Monlhv | Jan to Dec

Effeclive Working Days in a Month | days I 25

| Effeclive Warking Days in a Year | days 1 300 o

| Plant Running / Day 1 hriday |20 '
' Targeted Annual Produclion MT 1500000

| Targeted Finished Soda Ash Production  MT | 480000

'Hecwer',r of Sodium Carbonale from |

. BO
Soda Brine (in Excavation)
Finished Product {Soda Ash) recovery | % |40 '
Dredgar capacity Ctond, | 250-300 §
Shift per Day | no's '3
o | | 06:00AM to 0Z.00F#, 02-00PM to
Shift Timing Time
| 10:00FM. 10:00PM to 08 00AM
Effective Working Hours in a Shift hr. I
| Stripping Ratio 8 025
| Digsel Cost USSitr. | 1.2

Table 18: Project Assumptbion
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SUMMARY OF CAPEX & OPEX ESTIMATION

CAPEX =
DEPARTMENT AMOUNT {USDy]
MINING ' $18090,000
PROCESSING PLANTS $65138,131
ELECTRICAL £2254 000
ENGINEERING $7712.000
SECLRITY $370.000
ADRAIN $1110.000
IMF ORMATION & TECHNOLOGY $265.000
HSE $80.000 |
TOTAL | $93019,121
OFEX FOR 12 MONTHS
CEPARTMENT AMOUNT (USD)
MINING S2880,000
ELECTRIC POWER & DNESEL $030,181
FROCESSING PLANTS $586,243
ENGINEERING S04, 000
SECURITY $345,000
ADMIN 3467128
IT SERVICES $6.3.000
LOHGISTICS £150,000
CSR %40, 000
CONSULTANT S, ADVISOR'S T30, 000
HSE 154,000
| HUMAN RESORSES $3701.400
| TOTAL $10056,962

B.3 REVENUE PROJECTIONS BASED ON MARKET ANALYSIS

The revenus projections for the soda ash project at Lake MNatron are based on

vomprehensive market analysis, which indicates a graowing demand for soda ash

driven by vanous industiies, parlicularly glass manufacturing and derergents. This

sechon oullings the projected revenue hgures, growth rates, and market dynamics

influenging the soda ash market

831 Current Market Cverview

+ Market Size (2022y The global soda ash market was valued at

approximately USD 19.95 killion in 2022
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Projected Market Size (2032): It is expected to reach USD 32.30 billion by
2032, representing a compound annual growth rale (CAGR) of £.9% during the
forecast periad from 2023 o 2032,

8.3.2 Kay Market Drivars

1l

Demand from the Glass Industry: The glass manufacturing secler 15 the
largest consumer of soda ash, accounling for nearky 50% of the Wtal demand.
The growth in construction and avlomotive indusiies is expected to further
boost this demand.

2. BDatergents and Sgaps: The nsing produchon of synthetic detergents and
soaps, paricularly in emerging markels, is another sigrificant driver. Soda ash
iz ezzential in the formulation of many cleanng products,

3. Chemical Manufacturng: Soda ash is widely used in the production of varnous
chemigals, which is projected bo grow as induslnal applicalions expand,

Yaar | Prejected Revenue (USD Billion)  Growth Rate (%)
2022 1 19.95 -
2023 | 20,95 5
2024 | 21.95 5
2075 | 23.05 5
2026 | 24.15 5
2027 | 2535 5
2028 | 267 53
2029 | 28.1 | 5.3
2030 | 298 53
2031 | 31 ITY;
2032 | 323 4z
Table 12; Projected Revenue of global Soda ash Market
-} '\-J".'
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Growth of Soda Ash Market

e

AL PV

Figure &44: Fulure Forecast on Global Soda ash Project

B.3.3 Market Segmentatian
The soga ash market can be segmentad inlo vanous categories thal influence revenue

Qeneratton:
v By Application:
«  Glazs Manufaclunng. Largest segment
» [Delergents and 3o0zps
= Chemicals
o Others (eq.. metallurgy, water reatmenl)
« By Reglon

«  WMorth Amerca: Significant contributor due to natural soda  ash

prraduction,

= Asia-Pacific. Fastest-growing region. driven by increasing ndustrial
getivities in countries like China and India.

+  Europe; Stahle market with a {ocus on sustainable preduction practices.
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The soda ash project at Lake Nalron is well-positioned to capitalize on the growing
glokal demand for soda ash, particularly in the glass and detergent induslries. Wilh a
projected révenue growth kom USD 12,95 bilion in 2022 fo USD 32.30 blllion by
2032, the project is expecied to generale substantizl econumic benefits. By leveraging
the unigue resources of Lake KNatron and adhenng 1o suslainable practices, the project
cah contribute significantly to Tanzania's economy while meeting the incréasing global
demand for soda ash.
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8.5 SENSITIVITY ANALYSIS TO ASSESS RISKS AND
UNCERTAINITIES

8.4.1 Key Variables and Parameters

The following key variatites will be analyzed for ther impact on the project’s financial

OHCOMEs:
1. Brine Composition:

Varnations in the concentration of sedium carbonate and impurities i the bring can
sigrmhcantly affect the extraction efficiency and cosls.

2. Production Costs:

This in¢ludes labor, raw materials, energy, 2nd maintenance costs, which can
fluctuate diee to market conditions.

3 Market Price of Soda Ash:

The selling price of soda ash s subject to market demand and caompetition,

impacling reveme.
4, Requlatory Costs;

Compliance with anvirgnmenlal regulations can lead to additiohal cosls, which may
vary basad on local pohcies.

&. Dperational Eficlency:

Changes in the afficiency of lhe extraction process can influence overall produclion
casls and cutput levels.

B.4.2 Methodology
1. Quantification of Uncertainties:

Each input vaniable will be assigned a range of possible values based on historical
data and expart astimales.

Z. Mcdaling Qutpiuts:
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The finangial model will catculate key oubputs, including NPV, IRR, and payback
pericd. based on varying input combinations.

3. Deslgn of Experiments:

AMeonte Carlo simulation will be employed to run multipte scenarios, allowing for a
comprehenzive underslanding of how changes in inputs affect oulputs.

4. Sansitivity Measures:

The analysis will focus on sensitivity indices to rank the importance of each variable
based on its inlluence on financial oUtcormes.

8.4.3 Risk Assessment

The sensitivity analysis will help idenlify which vanables pose the greatest risk lo the
project's financial health. For instance:

High Sensitivity to Froduction Costs:

If production cosls show high sensitivity, any increase could significantly reducs
profitability, necessitating cost-contral measures.

Market Price Volatility:

If the markel price of soda ash is highly sensilive, fluctuations could impact revenue,
suggesting the need far pricing strategies or market diversificabon.

The sensilivity analysis for the soda ash extraction project at Lake datron will
pravide valuable insights into potentssl risks and uncertainties. By identifying key
variables thal influence financial cutcomes, stakeholders can make infomed
decigions, implement risk mitigation strategies, and enhance the project's overall
finanecial viability. This proactive approach will ultimately support the successiul
eslablishment and aperahon of lhe soda ash
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2. RISK ANALYSIS AND MANAGEMENT
9.1  IDENTIFICATION OF KEY PROJECT RISKS

(TECHNICAL, ENVIRONMENTAL, FINANCIAL, MARKET)

Risk analysis and managemenl in 8 soda ash project at Lake Malon involves
identifying and asgessing varigous nsks assooiated with the proect's lechnical,
ervironmental, financial, and market dimensions. Each of these calegories presents
distinct challenges that must be addressed o ensure the project’s suvccess and
sustamability.

g 1.1 TECHNICAL RISKS

Technical risks in the seda ash project primarily relate to the extrachon and processing
metheds employed. The proposed methods, such as dredging and draining sectons
of the lake, may face challenges in efficiency and environmenlal impact. There is also
the risk of technological failures that could disrupt operations or lead o increased
posts. Additionally, the projects reliance on significant energy rescurces {11.5 MW af
power and 21 mefric tonsshaur of raw materiaks) poses logistical and aparational rsks,
especially if energy supply becomes unstable or insufficient.

9.1.2 ENVIRONMENTAL RISKS

Enviranmental risks are particularly crilical given Lake Malron's sktus as 3 Kamsar
site. which iz vital for biodiversity, panticularly for the [esser flamings populalion. The
construction of a suda ash plant could l=ad to habitat destruchion, increased polletion,
and disturbances to |ocal wildlife, The polential for cross-border environmenlal
impacts, as the [ake is shared with Kenya, raizes concems about bigdivarsily loss and
the sustainability of lacal ecosysterns. Enviranmental assessments have highlig hted
the need for comprehengive studies to evaluate the socio-econamic and ecolagical
implicatns of the propect, emphasizing thatl the impact on lngal tourism and natyral
resources could be detrimenlal.

%.1.3 FINANCIAL RISKS

Financial risks include lhe high capital investment required for the project, estimated
at approdimately USD F22 milhon. The projeet's financial vrability is contingent on
stable soda ash prces and the ability t0 manage operational cosls effeclively
Fluclhrations m market demand or price volatility could jeopardize returns on

g
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investmenl Furthemmore, the project’s financial sustainability may be threatened by
potential lzgal chalkengas or pppasition frorm envircnmenlal groups. which could lzad
to delays of increased costs.

9.1.4 MARKET RISKS

Market risks involve the demand for soda ash in both local and inlernabienal markets.
Changes in global markel dynamics, such as shifts in consumer preferences or
competition from allermative sources. could impact the projecl’s profitability. The
reliance on tourism as a significant economic driver in the regan also poses risks, if
the environmenlal integrity of Lake Malron is compramisad, il could deter tourisis and
adversely affect local economies dependent on toursm revenye.

In summary, effective risk analysis and managemeanl for the soda ash project at Lake
Watron require @ comprehensive understanding of these technical, environmental.
financial. and market risks Addressing thess challenges through shategic planning
and stakehotder engagement will be crucial for the project’s success and its alignmenl
with suctainable development Joals.

9.2 RISK MITIGATION STRATEGIES

Effective risk mitigalion strategies for a soda ash propecl at Lake Natron encompass a
comprehensive approach 10 address technical. environmental, financial, and markel
risks. Here are significanl notes on polential sirategies for each category:

g.2.1 TECHNICAL RISK MITIGATION

1. Robust Engineering Design: Implement advanced engineering practices and
technologies to enhance the reliability and efficiency of extraction and
processing methods. This includes regular maintenance and upgrades 10
equipment ta mirmize operatipnal falures.

2. Tralning and Safety Protocels: Conducl lhorough training programs for
personnel on safety and operational procedures. Establish clear protocols for
handling hazardous matersls and emergency situabons lo reduce the
hiczlihood of accidents.

3. Quality Control Measures; Implement slingent guality contral processes
throughaut the production cycke to ensure that the final product meets industry
slandards and reduces the nsk of product recalks or lailures.
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9.2.2 ENVIRONMENTAL RISK MITIGATION

1 Environmental Impact Assessments (EIA): Condyct comprehensive ElAs to
ientify potential enyirgnmental impacts before project imbation. This should
nelude assessments of bicdiversily, waler quality, and local ecosystems.

2 Pollution Preventlon Strategies: Adopt a preventive approach  to
erviranmental management, focusing on waste minimization, recycling, and
the wze of ckaner production technologres. Implement best available
technologies (BAT) 10 reduce emissions and wasle generation.

3. Blediversity Conservation Programs: Dewvglop and implement programs
simed al pratecting local wiltdlife, particulary the lesser Barmings population.
Thiz coukd mvalve habitat restoration and monitoring effors to engure minimal
disruption to kocal ecosystems,

8.2.3 FINANCIAL RiSK MiTIGATION
1| Diversified Funding $Scurces: Seek muliple funding avenues, including
public-private partnerships, grants, and loans. to spread fnancial risk and
ensure adequate capital for project development and operation.

2 Comprehensive Financfal Planning: Cevetop detaited financial models that
account for polential Auctuations in soda ash prices and operational costs. This
should include conhingency plans to manage unexpecled financial challenges.

3. Insurance and Risk Transfer; Ullize insurance praducts to transfer certain
hrancial nsks, such as operational interruplions or environmental lizbilities, to
third parties.

.24 MARKET RISK MITIGATION

1 Market Research and Analysis: Conduct ongoing market research to
undersland dermand trends for soda ash and identify potential new markels.
Thiz will help in adapting produclion strategies o meet changing market
conditions.

2. Strategic Partnerships: Form strategic aliances with key slakehalders in the
supply chain, ncuding suppliers and disinbutors, to enhance market access
and stabilty

Chnstyset
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3. Product Diversification: Explore opporunities for product diversilication to

reduce reliance on soda ash alone This could include developing retated
products or services that can leverage existing capabilities and market
presence.

By implementing these sk rmitigation strategies, the soda ash project at Lake Nalron

can enhance its resikence against various ngks while promobng sustainable

development and enviconmental sonse rvalion.

9.3 CONTIGENCY PLANNING

Contingency planning is @ crucial aspect of risk analysis and management for lhe soda

ash project at Lake Matron, It involves developing allernative siralegies and backup

plans Lo mitigate the impact of potenlial risks and ensure the project’s svccess. Here

are some key elements of contingency planning for the praject:

$.3.1 TECHNICAL RISKS

Develop backup plans for allemnative extraction and processing meathods in
case the proposed dredging and draining methods prove inefficient or
envirgnmentally damaging.

Secure conlingency plans for reliable enemy supply to mitigale the nsk of
disruplions or shortages.

Establish clear protocels for handling hazardous matenals and emergency
situalions to reduce the likelihood of accidents and minimize their impact.

g 3.2 ENVIRONMENTAL RISKE

Conduct comprehensive Environmental Impact Assessments (ELAs) to idenbify
poteniial environmental risks and develop mitigation slrategies before project
nitiation.

Implement contingency plans for habitat restoration and wildlife monitonng to
ensure minimal disruption to local ecosyslems,

Establish cross-border eosperation and contingency plans to address potential
transboundary envirgnmenial impacts.
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9.3.3 FINANCIAL RISKS
=  Secure multiple funding sources, including public-private partnerships and
msurancs products, bo spread financial rigk and ensure adequate capital for
project development and oparalion.

+ Develop detaited finzncial models lhat account for porenttal fluctualions in soda
ash prncaes and operational costs, weleding conlingency plans to manage
unexpected finangial challenges,

9.3.4 MARKET RISKS

« Conduct ongoing market research to identify potential new markets and adapt
production strategics o meel changing market conditions.

«  Explore opportunities for product diversification to reduce reliance on scda ash
alone and develop relzted products or services that can leverage existing
capabilities 2nd market presence.

= Eslablish strategic alliahces wilth ey stakeholders in the supply chain to
enhance markel access and stakility.

By mcorporating these conlingency planning strateges into the risk analysis and
managertent framework, the soda ash projecl at Lake MNabon can enhance its
resihence aganst vanous nsks while promehling sustzinable devetopment and
envirgnmental conservalion.
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10. LEGAL AND REGULATORY FRAMEWORK
10.1 OVERVIEW OF APPLICABLE LAWS AND

REGULATIONS

The soda ash project at Lake Matron in Tanzania is subject o various laws and
regulations that govern environmental proleclion, resource management, and
industrial operations. Here are the key laws applicable lo the project:

10.1.1 ENVIRCNMENTAL LAWS

1. Environmental Managemeant Act (EMA] 2004: This act provides a ramework
for environmental management. requiring Environmental Impact Assessments
(ElAs) for prajects that may significantly affect the envirgnment. The soda ash
projact must comply with this regulation 1o #55ess its polential impacls on Lake
Natron's ecosystem.

2 Wildiifa Conservation Act 2009: Given that Lake Natron is a critcal breeding
ground for the lesser flarmings. this |aw is crucial. It aims to protect wildlife and
their habitats, mandating that any project in sensitive areas must ensure the
conservation of bindiversity.

4. Ramsar Convention on Wetlands: As Laks Natron 15 a designaled Ramsar
site, the project must adhere to internatmnal obligations under this convention,
which focuses on the conservation and sustainable use of watlands,

10.1.2 MINING AND RESOURGE LAWS

4 Mining Act 2010: This act regulates the exploration and exploitakion of mineral
resaurcas in Tanzania, The soda ash project must obtain the necessary
licenses and permits for mining operations, ensuring compliance with safaly
ang environmental slandards.

5. Water Resources Manzgement Act 2003; This legislation governs the
management and use of water resources in Tanzani. The s5o0da ash project wil
nesd to secure water use permits, considening the signihcanl water
requirements for both industrial processes and domesiic use.
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10.1.3 LAND USE AND COMPEMNSATION LAWS
&. Land Act 199%: This act outlines land gwnership and use righls in Tanzania
The project will need W navigate land acquisition processes, including
compensating residents displaced by the profect, as mandatad by Lhis law.

7. Vilklage Land Act 4999 Thus law governs land vse in rural areas, ensuring that
local communities hawve a say in land use decisions affecting Lheir Inrehihoods.
The soda ash project must engage with local commuenitigs and adhere |o the
provisions of this acl.

10.1.4 INDUSTRIAL REGULATICGNS
8. Factorips Act 2003: This act regulates the establishment and cperalion of
factzries in Tanzania. ensuring complianee with heatth and safety standards.
The spda ash plant must meet these requirements o cperate lagally.

8 Deccupational Health and Safety Act 2003 This law mandates the protection
of workers' health and safety in industial operations The project wmust
implement safety measures to protect workars involved inseda ash production.

The soda ash project at Lake Natron must nawgale a complex tegal landscape Lhal
includes environmental protection, resource management, land vse, and indosinal
regulalions Compliance with these laws 15 essanhal not only for legal operaton but
also for promoting sustzinable development and minimizing adverse environmental
IMpacts.

10.2 LIGENSING AND PERMITTING REQUIREMENTS

To abtan approval from the Tanzanian governmenl for the soda ash project at Lake
Matron, severgl licensing and permitting regurements must ba fulhlled. These
rEquirements nsure compliance wilh national laws and regulations, particulady
regarding environmental prolection, resource management, and induslnial operations.
Below are the key licensing and permiting steps involved;

10.2.1 ENVIRONMENTAL IMPACT ASSESSMENT (EIA)
+ Requlremant. Conduct a comprehensive ElA as mandaied by lhe
Envirgnmental Management Act (EMA) of 2004 . This assessment avaluales the
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patential environmenlal impacts of the project, particularly given Lake Malran's

statys az a Ramsar site.

Fracess: The ElA involves seversal stages, induding sereening, scoging, public
consullalion, and appraisal. Stakeholder engagement is crucial to address

concerns fram local communities and environmental groups.

Approval: The ElA repart must be submilied to the Mational Enviranmend
Management Council {NEMC} for review and approval before any project

activities can commence.

10.2.2 MINING LICENSE
» Reguirement: Ohbtain a mining license under the Mining Act of 2010, This

license is essenlial for the axtraclion of soda 2sh rom the lake.

Frocess: The application must include delals about The proposed mining
melhods, environmenlal management plans, and compliance with safety

regulations.

Approvai: The Ministry of Minerals reviews the application, and approval is

conlingent upon meeting all regulatory requirements.

10.2.3 WATER USE PERMIT

« Reguirement: Secure a water vse permit in accordance with the Waler

Resources Management Act of 2009, The project will require significant water

resources for processing soda ash,

Precess: The applicalion must demonstrate how waler will be sourged, used,

and managed, ensuring minimal impact on lacal waler rescurces.

Approval: The permil is issued by the relevant waler authonly after aSEe55inY
the potenlial impacts on water quality and availability.

10.2,4 LAND USE AND COMPENSATION
+ Requirement: Comply with the Land Act of 1989 and the Village Land Act of

1945 for land acquisition and compensation of affected residents.
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. Process: Conduct a valualion of assets and ensure fair compensation for
residents displaced by the project This incluges engaging with local
communilies to address thair concans and nesds.

« Approval The Kinisiry of Lands, Housing, and Human Setllaments
Development oversess the land acquisilion process and compensation

Agresments,

10.2.5 INDUSTRIAL LICENSES

. Reguirement: Obtam necessary industrial licenses under the Factories Act of
=003 and the Gecupalional Health and Safety Act of 2003,

. Process: Submit applications that dermonstrate compliance with health, salely,

and operational standards for the soda ash processing plant,

« Approval: The Ministry of \ndusley and Trade evaluates ihe applications and

issues the required licenses,

10.2.6 COMPLIANCE WITH ADDITIONAL REGULATIONS
. Wildlifo Consarvation Act: Given the ecological significance of Lake Matron,
eomplianca with the Wildfile Censardation Act of 2009 is necassary 1o pralecl

tocal wildlife.

. Ramsar Convention Obligations: As a Ramsar sile, the project musl adghare
io international obligations related to he conservation and sustainable use of

wellands.

The licensing and peanitling process for the soda ash project ab Lake Batron is
extensive and requires careful planning and compliance wilh various laws and
requlations, Engaging with stakeholders, conducting therough assgssments, and
gnsuring transparency throughout the procass arg crilical for obtaining e necessary
approvals and foslering communily support for the project.
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10.3 COMPLIANCE WITH NATIONAL AND INTERNATIONAL
STANDARDS

The soda ash project al Lake Natron in Tanzania must comply with a complex set of
legal and regulatory frameworks sl both the national and internalianal levels. Thess
frameworks are designed to ensure the projects adherence to eavironmenial
pratection  slandardz, resource  managemenl  regulations, and  sustainable
development principles. Here are the key legal and regulatory requirements the project

mu=l fulfil:

10.3.1 NATIONAL LAWS AND REGULATIONS
1 Enwvironmentsl Managoment Act {(EMA} 2804 This act mandates the conduct
of Environmenlal impact Assessments (ELAs) for projects Wat may signifcantly
impact the envirgnment. The soda ash project must comply wilh this regulahon
by undertaking & comprehensive EIA to assess its potantial eflzcls on Lake
Matran's acosysten.

2. WHdlife Conservation Act 2009: Grven Lhat Lake Matron is a critical breeding
ground for the lesser Namings. this law is crucial. It aims to protect wildlife and
their habitats, requiring the project to ensure the conservation of biodiversity in
the area.

3. Mining Act 2010 This act regulates the exploration and explsitation of mineral
resQurces in Tanzania. The soda ash project musl obtin the necessary
licenses and permits for mining cperations, ensuring comphlance with safely
and envirehmental standards

4 Water Raesources Management Act 2009 Thiz legisishan governs the
management and use of water resources in Tanzara. The project will need (o
secure waler use permits, considernng the significan) waler requirements for
ingustrial processes and domeslic use,

5 Lang Act 1999 and Village Land Act 1993: These acts oulling [and cwnership
and use rightz in Tanzania. The project will need to navigate land acguisition
processes, including compensating residenis displaced by the project, as
mandated by thase laws.
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& Factories Act 2003 and Dcocupational Health and Safety Act 2003: These

acls regulate the establishment and operation of factories in Tanzania, ensuring
compliance with health and salely standards. The soda ash plant must meet
these requirertents 1o operate legally.

10.3.2 INTERNATIONAL AGREEMENTS AND STANGARDS

1] Ramsar Canvantion ob Wetlands. As Lake Natron is a designated Ramsar

site, the project must adhere to internalional obligations under this convention,
which focuses on the conservation and suskainable use of wetlands,

. Enwlronmental and Social Impact Assessment {ESIA) The project must

conduct an ESIA to identify and mitigate potenbal envicotimental and social
n=ks, i line with mternational best praclices and skandards.

Strategic Envircnmental Assessment (SEA} The Development Partners
Group (DPG) has suggesled thal a Strategic Environmental Assessment
should be undertaken for the overall exiraction of soda ash in Tanzania to
ensure a comprehensive evalualion of the project's mpacts.

Stakehoider Engagement. The project must engage with local camimunities,
environmental groups, and other stakeholders throughout the planning and
implementation phases to¢ address concerns and ensune Ir@nspaEreEncy.

Precauticnary Principle: The Pemanenl Secrelary in the Ministry of Matural
Rezources and Toursm has emphasized the need to apply the precautionary
prncipte, which favours aching according 0 an assumption of warst-case
scenarios b protect the emairanment and lncal communities.

Compliance wilth these l2gal and regulatery framewaorks is essential for the soda ash

project o proceed white minimizing enviranmental and social risks. The project must

navigate a complex landscape of national laws, infernational agreementz. and

stakeholder expectations to ensure ils long-term sestainability and acceplance.
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11. PROJECT IMPLEMENTATION PLAN

The project implementation plan for the propased soda ash plant al Lake Natron

guthnes a struciured approach o ensure successhol execulion white addressing

environmental, social, and ecanamic considerations. This plan encompasses vanous

phaszes, from imitial planning 1> sperational commencement, and ncludes stakeholder

engagemant. infrasiructure developmenl, and carmpliance with regulalory framewaorks.

Below iz a detailed overview of the key components of the implementation plan.

Project Initiation and Planning
Feasibility Study and ESMA Clearanca

*

Ohjactive; Confirm the viability of he project through comprehensive feasibility
studies and abtain Envirconmeantzl and Sccial Impact Assessmanl (ESIA)
clearance.

Actions: Conduct  detaied assessments  of  technical,  economg,
environmental. and sccial faclors, ensuring abgoment wilh national and
international standards.

Stakeholder Engagement

Ohlective: Establish open commurication with local communities, government
authorittes, and environmeantal orgamizations.

Actions: Organize public consuliations, workshops, and informalional sessions
to gather feedback and address concemns regarcing the project’s impact on Lhe
environment and local ivelihcods,

Regulatory Compliance and Licensing

Ghbtain Necessary Permiis

Objectiva: Secure  all required licenses and pemils before  project
COMmmencarnert.

Actons,
= Apply far mirng eenses under the Mining Act.

+ Obtain water use permits in accordance with Lhe Water Resources
tManagemenl Act.
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= Engure compliance with the Envirgnmental Management &cl for angoing
anvironmenlal mantoring.

Infrastructure Development

Site Preparation
+« DObjactive Prepare the site for conslivction activities.
+ Actions:
« Condect land clearing and grading.

» Establish access reads and ransportation infrastructure to facilitale the
movemenl of matenals and personnel

Construction of Plant Facilities
- Objactive; Build the soda ash exiraclion and processing plant.
+ Acttons:
=  Construct evaporation ponds for prine congenbration,
+ Instalf erystalbzation and caleination units.

-« Develop storage facilities far raw matenals and finished products,

Resource Management
Watnr Supply and Management

« Cthjective: Ensure a sustainable water supply for plant operations and kcal

communilies.
+«  AcHons:

« Develgp 3 water spurcing strategy, including potential groundwatsr
extraction and recycling systems.

v Implement water conservation measures 0 minimize anyvirgnmental
impact.

Energy Supply

»  Objactive: Secure reliable energy sources for plant operations.
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+ Achons:

Azzess energy requirements {approximately 11.5 MW) and explore

options for renewakle anergy integration.

Coordinate with local energy previders 1o ensure adequate supply.

Environmental Management
Implamant Environmental Management Plan (EMP}

Ohlective: Mitigale environmental impacts throughoul the project lifecycle.

= Actions:

«  Maonitor air and water quality regularly.
Establish bindiversity proteclion measures, particularly for local waldiife
habitats.

Dovelop waste managament prolocols o handle by-products and

Emissitns.

Community Development Initiatives

Local Econamlc Developmant

Objectiva: Enhance the soc-economic conditions of local cammurilies.

« Actons:

Create job opportunilies during construttion and cperation phazes.

*

Inves] in community infrastructure. such as schogls and heallh facilities.

to suppon local development.

Tralntng and Capacify Building

Objective: Equip local residents with skills retevanl to the soda ash indusiry

v Achkons:

Develop traning programs for local workers in areas such 33 plant

aperalions, maintenance, and environmenlal managamenl.
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QOperational Phase

Commencement of Operatians

= Objective: Beqgin production of soda ash following successful construchion and

testing.
« Actions:
« Conduct pre-operational checks and slaff raining.

= Start Ihe extraction and processing of soda ash, ensuring compliance
with nperational standards.

Continuous Monitoring ang Evaluation

«  Objectiva: Ensure angong compliance wilh environmeantal and operational
standards.

« Actons:

= Implement 3 monitoring framework to frack envirgnmental impacks and
produciion efficiency.

+ Conduct regular audils and assessmenls to idenfify areaz for
improvement.

Review and Adaptation
Fariodic Ruaview

» Objactive: Evaluate project perfomancs and adapt strategies as needed.
« Actions:
«  Conduct annual reviews of envirgnmental and social impacts.

= Adjuzst ocperational practices based on feedback from slakeholders and
moratanng fesults.

The project implementation plan for the soda ash plant at Lake Malron is designed to
Ensure a systemabic approach to development while addressing envirgnmental, social,
and economic factors By emphasizing stakeholder engagement, regulalory
compliance, and sustainable practices, the plan aims 1o (oster a succassful project
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that benefits local comemunities and contributes to Tanzama's aconomic growth.
Continuous monitaring and adaptation will be essential [0 maintain alignmenl wath
sustainability goals and community needs throughout the project lifecycle

11.1 PROJECT TIMELINE AND MILESTONES
11.2 PROCUREMENT STRATEGY
11.3 CONSTRUCTION AND COMMISSIONING PLAN

114 PROJECT MANAGEMENT AND GOVERANANCE
STRUCTURE

The project managemenl and governance structure for the natural soda ash extraction
project at Lake Matron should be designed o ensure effectwe decision-making,
stakeholder engagemant, 2nd adherence to regulatory requirements. Here's a delailed
ovarview Of the key componants:

11.4.1 Project Management Team
Projact Manager: Responsible for overall project coomdinabien. planning. and
axaculion. Serves as the primary point of contacl for stakeholders,

Technlcal Managar: Oversess the design. engineening, and implementation of the
extrachen and processing facilities, Ensures adherence to technical specificationz and
kest practices.

Environmantal Marager: Respensible for developing and  implementing the
Enviranmental Management Plan (EMP). Monitors environmental impacts and
ensures compliance with regulalons.

Community Lkalson Officer Facilitates communication and engagement with |ocal
communities, Addrezzes concems and ensures thal commonity development
initiatives are aligned with eir needs,

11.4.2 Steering Commitiee

Composition: Representalives from the Tanzanian governmenl (e.g., Mimsiy of
Minerals. Ministry of MNatural Resouwrces and Tourism). project partners, and

independent expars. .
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Responsiblities, Provide strategic guidance, review progress, and make key
deciswons regarding the project. Ensure alignmenld with natianal devalopment goals
and anvirgnmental policies

11.4.3 Technical Advisory Pane!

Composgition Experts in helds such as hydrology, ecology. and mining engineering

Responsibillties: Provide technical advice and recommendations to lhe project
rmanagement team. Review studies and assessmenls (o ensure scentific ngor and

best practices.

11.4.4 Stakeholder Engagement Forum

Composition: Representatives from bocal communities, environmental crganizations,
and ather interastad partes.

Responsibilitias Facilitate regular dialogue and consultation with stakeholders.
Frovide a platfomm for addressing concermns and incorporahng feegback into project
planning and impkementation,

11.4.5 Regulatory Compliance

Compliance Officer: Ensures thal the projecl adheres to all relevanl laws and
regulations, including the Mining Act. Environmental Banagement Act, and Walsr
Resources Management Act

Reporting: Submits regular compliance reports Lo government auiionties, such as
the National Envirgnment Management Council (WEMC) and the Ministry of Minerals.

11.4.6 Monitering and Evaluation
Monitoring Framawaork: Establishes key performance ndicalors and a system for
lracking progress and impacts,

Independent Audits: Commissions regular  independent  audils o assess
grvironmeantal and social perdormance, identify areas for improvement, and ansure
Iransparency.

11.4.7 Grievance Redresses Mechanism
Grievance Officar: Responsible for recerang, rvestigating, and resolving complainls
from slakeholders related o the project's impacts or aperations.
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Grievance Redressal Committes: Includes representatives from the project
management team. local aulhorities, and community mambers. Ensures fair and
tirmely resolotion of grevances,

By implementing thiz project managernenl and governance structure, Ihe natural soda
ash extraction project al Lake Natron can foster effective deasion-making, stakeholder
engagement, and adherence to regulatory requirements. Reguiar monitoring,
evaluation, and adaptation will be crucial 10 ensure the project's lang-temm
sustainabitity and ahgnment with the interestz of local commuonities and e
envirpnment
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12. CONCLUSIONS AND RECOMMENDATIONS
12.1 SUMMARY OF THE FEASIBILITY STUDY FINDINGS

The feasibility study findings for the soda ash project at Lake Matron highlight its
sgnificant potential to conlribute to Tanzama's econamic growth, job crealion, and
mdustmahzation while minimizing impacts on bicdiversity. Here's a detailed summary
of these findings:

12.1.1 ECOCNCMIC GROWTH AND GDP CONTRIBUTHON

The soda ash project is poised to play a vital rele in beosting Tanzania's GOP by
keveraging the country's rich natural resources. Lake Matron is one of the few natural
sources of soda agh globally, making it an econamically skrategic asset. The project i1s
expected tu generate subsiantial revenue through the exbraction and proceszzing of
soda ash, which iz a crifical raw marerial used in various indusines, including glass
manufacluring, delergents, and chemicals. The initial capacity of the plant is projecied
lo reach up to 500000 Woans per year, with patentral for future expansion. This outpul
can significantly contribute o national exports, enhancing foreign exchange earnings
and overall econamic stability.

12.1.2 JCB CREATION

Tha devalopment of the soda ash project i anticipated o Create numenous job
opportuntties n the regon. The sonslnection and operation of the extraction and
processing plant will reguire 3 diverse workioroe, rom skilled [abour in technical roles
to unskilled tabour For varous support functions. Moreower, the project is likely to
stimulate local econemies by attracting ancillary businesses and services, further
increasing emplgyment opportunities. Thiz influx of jobs can lead o improved living
standards for local communilies, reducing poverty levels and enhancing economic

resifence.

12.1.2 IMPROVEMENT IN LIFESTYLE AND INGUSTRIALIZATION

The soda ash project is expected to foster industrialization in the Lake Natron region,
which is currenlly underdeveloped. By eslabbshing a processing plant and associated
infrastructure, the proect will catalyze further indusinal achvities, encouraging
inveshnent i related sectors and promeling lechnolpgical advancements. As
ingustries develop, and local communilies will gain access [0 belter senices,



fgaresero Valley Company
Limited fNVCL), Tanzanfa

infrastructure, and markets, leading 1o an overall improvemnent in lifeslyle. Enhanced
ecanomic activily can also kad o befter educahonal and healthcare facilities,
centributing to the quality of life for residents.

12.1.4 MINIMAL IMPACT ON BIODIVERSITY

One ol the cobeal aspecls of the feasibility study 13 the emphasis on using the
monahiydrate exiraction process for soda ash. This methed 15 considerad legs invasive
and more systainable compared to tradilional crusl mining techniques. By focusing on
solar evaparation of sub-s0il brine, the project aims lo miremize environnenlal
degradation and preserve the unique biodreersity of Lake Natron, which is home to
varipus wildlife speces, including the lesser fAamingo. The feasibiity Study
recommends implementing robust envircnmental managemenl practices to monitor
and mitigate any adverse effacts on the ecosystem, This includes conductng regular
environmental assessments and engaging with local communities 0 ensure that
eonservation efforts are pripritized alongside evonemic developrnent.

In summary, the feasbility sludy for the soda ash project at Lake Natron underscores
s polential to significantly impact Tanzania's economie landscape By contributing Lo
GDP growth, crealng job opporunities. fostening industrialization, and adepling
sustainable exlachon methods, the project presents a balanced appreach o
econamic development that aligns with national goals and environmental stewardship.
The carefyl implementation of the monchydrate extraction process will be crucial in
ensuring that the project's benefits are realized while safeguarding the region’s nch
biodivarsity,

12.2 FINAL RECOMMENDATIONS FOR PROJECT
APPROVAL OR FURTHER STUDY

The final recammendations regarding the soda ash project at Lake Natron, following
extensive feasibility studies and environmenlal assessmenls, have significant
implications for itz approval or the necessity for further study Here's a detaled
pwverview of Ihese recommeandations:
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12.21 CONDUCT A NEW ENVIRONMENTAL IMPACT ASSESSMENT
(EIA)

If the soda ash facilty is o be reconsidersd. @ new ELA should be conducted thal
encompasses a detailed feagibility study covering the full scope of the project's
gnvironmental, social, and economic impacts. This assessmenl musl inclode

»  Bicdiversity Impact. A tharough evaluation of how the project may affect the
kesser flamingo population and other wildlife in the Lake MNatron area, which is
recogniZed as a crlical bresding site.

=  Water Resource Managemant: Analysis of how the project will impact lacal
freshwaler resources, which are wilal for both human and ecological
communities

« Communily Engagement. Involvemnent of local communities in the
assegement process o ensure their congerns are addressed and to foster

bransparency.

12.2.2 DEVELOPMENT CF A RAMSAR SITE MANAGEMENT PLAN
The govemment should prigritize the development of a management plan for the Lake
Matron Ramsar site. This plan should outline objectives for conservation and
sustainable use of the site, ansoring thal any indostrial activities do not compromise
its acological intagrity,

12.2.3 STRATEGIC ENVIRONMENTAL ASSESSMENT (SEA}

A Strategic Environmental Assessment should be conducted for any economic
devalopment palicies and plans that could affect Lake Natron. This assezzmend will
help idenlify potential cumulative impacts of muttipte projects v the region and guide
sustainable development practices.

12.24 PRECAUTIONARY AFPROACH

White further studies are being conducted, a precautionary appraach should be
adopted in all decision-making processes. This means that if there is any uncertainty
regarding the environmenlal impacts of the project, ihe governmenl should & on the
side of caution and prioritize environmenlal prolection.
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12.2.5 LEGAL PROTECTION FOR LAKE NATRON

Investigate aplians for establishing tegal pratection and regukatory regimes for Lake
Malron, including potenhal designations that can safeguard Ihe area agamst harmfll
developmenl. Thiz could invalve stricter regulations on land vse and resource
extraction in the vicinity of the Ramsar sile.

12.2.6 COMMUNITY.BASED DEVEL.CPMENT ALTERNATIVES

Encourage the exploration of alternative development models that empower Incal
communilies through sustainable practices, such as eca-lourism and nalural rezaurce
managemenl. This approach can provide economic benehls while presenving the
acological and gultural significance of Lake MNatron.

The recommendations emphasize the nsed for a cavlious and comprehensive
approach 1o the soda @sh projeet at Lake Matron. By prignbizing environmental
acsassments, community invelverment, and suztainable develspment praclices, the
Tanzanian government can ensure that any fulure decisions regarding the projecl abgn
with national and international standards for biodiversity conservation and sustainakble
resource managemeant. The focus on a new EIA and the development of 2 Ramsar
management plan will be crucial in balancing economic interests with the prolection of
one of East Africa's masl vital ecosystems.

12.3 NEXT STEPS FOR PROJECT DEVLOPMENT

The further pracedural development regarding sada ash project on Lake Natron deals
wilh compliance with regulatary frame works, stake holder engagement and
sustainable prachoas.

12.3.1 PROJECT APPROVAL AND STAKEHOLDER ENGAGEMENT

+ Formal Approval: Afler receiving ESIA clearance, the project must secure
forral approval from relevant gavernment authorities, including the Ministry of
Mingrals and the Mational Envirgnment Management Council (MEMC). This
approval is contingent upon demonslraling adherence to enwironmental
reguiations and communly Concarms.
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Stakehglder Copsuitation: Engage with local communities, environmental
yroups, and other stakehoalders o discuss project plans. address concerns, and
ingorporate feedhack info project design. This may invplve organizing public
forums and workshops b ansure transparency and boild trust

12.3.2 DETAILED PROJECT PLANNING

*

Project Deslgn and Engineering; Develop detaited enginegring designs for
the soda ash extraction and processing Rcilities. This inclodes selecting the
appraopnate technology for solar evaporation of sub-soil brine and calcination.
which was identified as the mosl efficient methad during the feasibility sludy.

Resource Assessment Condocl a lharough assessment of the naparal
resources reguired for the project, including waler, &ngrgy, and raw matenals
(&4 irmestone and coal). This assesament should ensure sustainable sourging
to minirmize enyirgnmental impacis.

12.3.3 ENVIRONMENTAL MANAGEMENT PLAN {EMP}

Devalopment of EMP: Create an Envirenmental Management Plan that
oulbres strateqes ler miligating potenbal environmental impacts identified in
the ESI&. This plan should zddress issues such 38 habitat preservatmn, waler
yuality managemeant, and waste disposal.

Monitoring and Reporting: Establish @ menitgring framewark to track
ervironmeantal performance throoghout the project lifecycte. Reguolar reporting
1o governmeant awlhonlies and stakehclders is essential to ensure compliance

wilh environmental standards.

12.3.4 LICENSING ANC PERMITTING

Obtain Necessary Licenses. Secure all required lcenses and permits,
including mining licenses under the Mining Act, water use permits under the
Waler Resources Management Act, and industrial operation licenses under the
Factories Act. Each applicatton must demonstirate adhargnce to r2levant
regulations.

Land Acguisition and Compensation: Navigate the [2nd acquisition progess
in accordance with the Land Act and Village Land Act. This includas



Moaresero Valley Company
Limited {NVCL), Yanzania

compensating affected commurties and ensuring that land use rights ane
rezpected.

12.3.5 INFRASTRUCTURE DEVELOPMENT

- Construction of Facilities; Begin construction of the soda ash extraction and
pracessing plant, ensunng thal 3l activities comply with health and safety
regulations. This phase should alse include the development of supporting
infrastructure, such as roads and ulilities.

+ Enargy Supply Management: Establish reliable energy sources for the plant,
considering the projected demand of 11.5 MY for operations. This may involve
partnerships with local engrgy providers or investments in renewahle ensrgy

solutions.

12.3.6 COMMUNITY DEVELOPMENT INITIATIVES

+ Local Economic Development: Implemenl community development inliatives
that support local economies. such as fraining programs for local workers,
investment in community infrastruclure, and suppor for local businesses.

+  Sustainable Practices. FPromolz sustainable practices among  local
communities o minimize reliance on unsustanable resource extraction, such
asillegal chargoal production, which can lead to envirenmenlal degradation

12.3.7T OPERATIONAL PHASE
+« Commencement of Operations; Once all facilities are conslructed and
operalional readiness is confirmed, commence soda ash production. This
phase showld include rgorous adherence to the EMF and continuous
menitoring of envranmental impacts,

«  Ongoing Stakeho!der Engagement: Mainlain open lings of cammunication
with stakecholders throughout the operalional phase, prowiding updates on
production, envirenmental performance. and community initiatives.

12.3.8 REVIEW AND ARAPTATION
+ Perlodic Review: Conduct peniodic reviews of the project's enviranmental and
social impacts, adjusting practices as necessary o enhance sustainability and
address any emearging concerns,

o
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« Fawdback Mechanism: Establsh a feedback mechanism for stakeholders 1o
WIHCE COncerns of suggestions, ensuring that the project remains responzive o
community nesds and envirnmenlal considerations.

The procedural descnption for the soda ash development projecl 2l Lake Matron
«mphasizes a slnictured approach lo implemenlation following the feasibility study
and ESIA clearance. By priontizing stakeholder engagement, envirgnmental
management, and suslainable practices, the project can contribute posilively to the
local ecanomy while safeguarding the unigue ecolomcal characterstcs of Lake
Walron.
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