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EXECUTIVE SUMMARY

Final Environmental Impact Statement (EIS) of the Upgrading otthe Minibus Stand, Market
and AccessRoads (3km) in Zongomela Industrial Park P | ot No. 6 4lécated Btl o c k 7
Zongomela Mtaa, Zongomela Ward, Kahama Municipaity in Shinyanga Region

Proponent: Director, Kahama Municipal Council
Background and location

Kahama Municipal Council was established on July 2012 after being officially declared as a Town
Council on Government Notice NO.174 and published on tH2 Jline 2011 in the Local
Government (Urban Authorities) Act, (CAP.288) by the Order Made under Sectiorkal@ma

Municipal Council is located in the NorthWestern plateau of Tanzania. It

lies approximately®L 50 %Bm0dd 4Sout h of t hudesBEGOat edPdbdas&Bakon.
of the Greenwich meridian. It is found along the IsBlemakeRusumo trunk road, about 986.12
Kilometers from Dar es Salaam, 267 Kilometers from Mwanza, and 109 Km from Shinyanga Town.
Kahama Municipal Council borders Nze@sstrict to the East, Msalala District Council to the

North. Bukombe and Mbogwe to the West and Ushetu District Council to the South.

The Projects

Kahama Municipal Counchs the Implementing Agency (IA) is part of the LGAs which will be
implementing thaVB finance project through TACTICIhe objective of the proposed TACTIC

project is tostrengthen urban management performance and deliver improved basic infrastructure
and services in participating urban local government authoriiegs core, the prog aims to
promote economic devel opment of Tanzaniabds ci
Investments and technical assistance under the project are intended to promote urban development
that is productive, inclusive and resilient. The projdl support 45 urban Local Government
Authorities (LGAS) spread geographically across all regions of Tanzania, ranging in population
from 26,402 to 416,442 (2012), divided into three tiers based on population and growth rate.
Kahama Municipal Council igrouped in Tier 1 as among the 12 larger -tastving LGAS.

The TACTIC project will provide funding to cover for the following projects in Kahama:
1) Improvement ofinfrastructures at Zongomela Industrial Park (roads, marketramtus
stand)
2) Improvements of Roads at CBD
3) Construction of New Bus Terminal and improvement of Sango Market
4) Improvements of Storm Water Drainage

This reports main focus is on improvement of infrastructures at Zongomela Industrial Park (roads,
market and minibus stand)

Project Summary

Zongomela industrial area was proposed to accommodate small and large industries and traders in
order to reduce congestion in the town centre. The area was established in 2017.The area is surveyed
and owners of individual plots have titeeds. The land was given for free by the town council

and owner paid for processing of title deeds. The proposed land use is a mix of residential and
commercial.



-Project location: Zongomela industrial park is located in Zongomela ward, Zongomela mtaa, a
about 5 km from Kahama CBD.

-The total project areaZongomela industrial park has a total area of 2,162Acres; out of which
500Acres is for small scale industries and is the one which will be improved, 1,662 Acres for small
and largescale industries wbh covers 58m of roads.

-Length of proposed roadsThe project will improve3km of roads within the park to bitumen
standard. Zongomela industrial park has a road networkkoif 5

-Total area for the proposed Zongomela mark&tie proposed Zongorteemarket has an area of
0.98 acres.

-Total area of the proposed Zongomela bust staftie bus stand will be built in an area covering
3.16 acres.

-Land Ownership:The zone is general land own by Kahama Municipal Council although the
individual plots are wned by business people who occupy the area. Owners of the individual plots
were issues with the title deeds. The KMC also owns the plots for the proposed market and mini
bus stand within the industrial park. The two areas have title deeds which showslop/hgrthe
Kahama Municipal Council.

-Vegetation and other biological features of an aredongomela industrial park is covered by
variety of trees including cassia, eucalyptus and mango as well as short grasses. The area normally
floods during rainy seas which necessitate for the adequate drainage system and receiving body
during design.

-Neighbouring land useZongomela industrial area is surrounded by scattered settlement including
national housing residential area.

-Natural ResourcesZongomela industrial park is not surrounded by any natural resource such as
river, lake, swamp, national park or a forest.

-Stakehol der s8t akglhglednemds engagement i's an o
consultations have been conducted to m#kem aware of the proposed project. Further
consultations and awareness are ongoing in different project stages.

a) 3 km of roads to bitumen standardsi The proposed roads is part of the total road network
of about 57km covering the whole industriallparhe roads are proposed in a way to ensure
that there is connectivity within the area and with other facilities such as the market and mini
bus stand. Currently the roads are passable with few drains to reduce floods during rainy
season.

b) Upgrading of mini bus Standi The mini bus stand at Zongomela will take an area of 3.16
acre. Other uses such as bod boda, pedestrians, bajajis and petty traders will also be included.
Currently the mini bus stand is used, surrounded by shops which are owned by inglividual
During construction of the mini bus stand users will be temporarily relocated to a nearby area
and all the necessary facilities will be included in the temporary site. The bus stand was moved
to Zongomela industrial park from Lumambo.

c) Upgrading of the market i The market and the proposed mini bus stand are close to each
other. The two facilities are separated by a road. The two facilities rely on each other in terms
of functionality and interaction of people. The market accommodates an area of 0.98 acre
Most of the traders at this market were moved to this area during the government operation
to remove street vendors (Machingas) from the streets. Traders were initially occupying areas
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of Lumambo, Nyasubi and Majengo. During construction traders willpoeanily be
relocated and returned later on once the construction activities are completed. The relocation
of the market should go together with the bus stand because traders depend on the bus stand
for customers and vice versa. Relocation of the markebeiwithin Zongomela industrial

area.

Policy and Legal Framework

The policy framework which are in conformity with the proposed project activities are
environmental policy of 1997, land policy of 1997, gender policy of 2000 and HIV and AIDS Policy
of 2001. The legal framework for the proposed projects includes the environmental management
Act of 2004, and its Regulations, the Land Act of 1999, The Occupational Health and Safety Act
of 2005, HIV and Aids Act of 2008.

Apart from country policies and legislation the World Bank Environmental and Social Framework
(ESF) which describes ten (10) Environmental and Social Standards (ESS) will also Behased.
ten ESSs as per the WB ESF are: ES&ssessment and ManagemernEn¥ironmental and Social
Risks and Impacts; ESS 2: Labor and Working Conditions; ESSesource Efficiency and
Pollution Prevention and Management; ESS 4: Community Health and Safety; ESS 5: Land
Acquisition, Restrictions on Land Use and Involuntary Reksment; ESS 6: Biodiversity
Conservation and Sustainable Management of Living Natural Resources; ESS 7: Indigenous
Peoples/Sutsaharan African Historically Underserved Traditional Local Communities; ESS 8:
Cultural Heritage; ESS 9: Financial Intermedariand ESS 10: Stakeholder Engagement and
Information Disclosure. Given the nature of activities of this project, with the exception of ESS 9:
Financial Intermediaries almost all the ESSs will be relevant.

Stakeholders Consultation and Design Recommentans

Stakeholders consulted included Kahama District Council including the District Executive Director
and the entire team (legal, community development, environment, physical planning, engineering),
Kahama Water and Sewerage AuthorKfyWWASA), TANESCO,Kahama Office, Association of
people with disabilities, Association of Traders in Zongomela Industrial Area, Representatives of
Zongomela Traders, Association of vendors at Zongomela market, Association of Mama Ntilie at
Zongomela market, Association ofivlrs at Zongomela mini bus stand, Office of the Mayor of
Kahama Municipal Council, Mini bus stand users, Ward office and Mtaa office. Some of the design
concerns from stakeholders are: i. The proposed developments should be designed in a way that
they aremanageable and affordable by the Kahama residents especially the Sango Market, ii.
Involvement and consideration of the needs of people with disabilities in the proposed projects, iii.
The challenges and deficiencies with the current infrastructure desigriusivity. The need for
people with disabilities were not considered like putting wheelchair ramps in buildings, iv. If there
will be no proper destination/disposal point of storm water, the proposed drainage construction will
have a negative impadience, there is a need to have a reliable destination/ end point of the storm
water in drainage to avoid stagnation and fl o
contractor and consultants should cooperate with TARURA to ensure a smootlakindest the
projects and the office is ready to offer a helping hand and their views, vi. The PIU needs to consult
KUWASA prior construction to know of the water supply network where the project will cover and

if they can be affected and what should beejwii. The proposed buildings should have wheelchair
ramps for easy access, viii. Important signs, there should be a translator for the deaf, Braille/tactile



system for the blind in buildings and roads to render easy use for them, ix. Make available
spa@/frames for the PwDs to carryout businesses. Space for their bajaj for business and shops. x.
There should be enough and specific parking for all types of vehicles and transport facilities (that
i's mini buses, buses, t agarssipon ariagl ang exiting),axid @hle o d a
roads in the bus stand should be big enough for 2 vehicles going on different directions.

Environmental and Social Impacts and Their Mitigation Measures

Some of the identified social and environmental positiveregative impacts and their mitigation
measures are: Positive social impacts during preparatory stage are the creation of job to local
communities and improved livelihoods. Negative social impacts include disruption of economic
and social activities and seéres while its mitigation measures includeyaaeness rising to
community within the project core area; and inclusion of local leaders (Wandbab
chairpersons/executive officers or /and councilors. Potential negative environmental impacts during
prepaatory stage includexeloitation of borrow pits/quarries and other natural resources. Its
mitigation measureareto ensure that thexploitation of construction materials will be from the
authorized source only; and restoration of the borrow pits/qaafier use constituting levelling

the area and seeding or planting of trees and/or grasses will be done in association with local
government (natural resources department) and local environmental NGOs. If appropriate the
levelled area will be left for natal revegetation. Negative environmental and social impacts
during construction phase includecupational safety and health impacts (its mitigation measures:
Appropriate working gear (such as nose, ear mask and clothing) and good construction site
manag@ment shall be provided by the contragttabour and poor working Conditions (mitigation
measures: develop Labour Management Procedures to guide the employment of all workers),
Impacts on receiving bodies such as air, land and water (mitigation measirpsevent possible
leakage from machines such as oil, and inspect the machines to reduce air emissions).

Potential negative environmental and social impacts during operational phase and their mitigation
measures include spread of diseases (mitigat@asure:a safety, health and environment
induction course shall be conducted to community members and workers, putting more emphasis
on HIV/AIDS, which has become a national disgstersk of SEA/SH at the market and bus stand
(mitigation measureshe identification of SEA/SH risks during operation will be considered further

as part of the GBV Action Plan), pollution to the air and water due to waste generation (mitigation
measures: reduce generation of waste and manage properly the exiting wastaibliegtproper

waste management plarpuring decommissioning there will be loss of employment and revenues
(mitigation measures: provide a chance for a new bigger and better project which will increase
revenue), waste generation from the demolishecttstres (mitigation measures: proper waste
management plan). An Environmental and social management and monitoring plan has been
designed to ensure that the identified impacts are properly managed.

Decommissioning

As decommissioning will take place in tresmote future, the specific conditions for mitigation are
generally inherently uncertain. In view of this, specific mitigation measures pertaining to
environmental impacts of decommissioning works cannot be proposed at the moment with a
reasonable degree akrtainty. A decommissioning plan that takes environmental issues into
consideration shall be prepared by the developer prior to the decommissioning works. Should it be
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done, decommissioning may entail a change of use (functional changes) or demiggexedrby
change of land use.

Summary and Conclusion

The proposed upgrading of Zongomela Industrial Pask such, entails minimal adverse
environmental impacts of which adequate mitigation measures have been proposed and
incorporated in the projectesign. It can therefore be concluded that, the proposed project will
entail no significant impacts provided that the recommended mitigation measures are adequately
and timely implemented. The identified impacts will be managed through the proposedanitigat
measures and implementation regime laid down in this ESIA. The proponent is committed in
implementing all the recommendations given in this ESIA and further carrying out the
environmental auditing and monitoring schedules.
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CHAPTER ONE
INTRODUCTION

1. Background and Location

KahamaMunicipal Councilwas established on July 2012 after being officially alesd as a Town
Council on Government Notice d\N 174 andpublishedon the 17" June 2011 in the Local
Government (Urban Authorities) Act, (CAP.288) by the Order Made under Sectiorkal@ma
Municipal Council (KMC) is located in the NorthVestern plateau of Tanzania. It

lies approximately 31 50 @30do 4Sout h o fd LangitedesEBf3uCadt o ® @an3 3
East of the Greenwich meridian. It is found along the K&d@akeRusumo trunk road, about
986.12 Kilometers from Dar es Salaam, 267 Kilometers from Mwanza, and 109 Km from
Shinyanga TownKahamaMunicipal CouncilbordersNzega District to the East, Msalala District
Council to the North. Bukombe and Mbogwe to the West and Ushetu District Council to the South.

1.1 Population

According to the 2012 National Population and Household CeKsiimaMunicipal Council

had 242,208 people which are 15.8% of the regional population (1,534,808). The female
population was 117,498 (48.5%) while the male population was 124,710 (51.5%). The growth rate
is 3.7% per annum and by 20k&hama Municipalitywas estimated to have apulation of
312,349 (Womeri51,524 (48.5%) and Men 160,8Z51(5%) The age distribution fakahama
Municipal Councilshows that the young population under 15 years was 49.2 percent. For the
working population of the age group between 15 to 64 yearsdipenion was 48.7%.

1.2 Kahama Municipal Council Strategic Plan

From theyear 2016/17-202021 KahamaMunicipal Councilhas planned taledcateits efforts
toward redization of its vision thatstate KMC is to befiwith Qudity Services and Condicive
Investment Environment for Sustainade Developmentd  aits ohission is AiTo Provide Socio
Economic Services and Creat€ondiwive Investment Environment in Collabaration with
Sakehdders wsing avail able Resources forSustainalde Devel opmento.

The KahamaStrategc Plantook into account among other itemsaration of the government

articulated in the Second Five Years Natonal Development Plan (FYDPI112016/172020/2)

whose t he me i s ANurturing I ndustrializati ol
Devel opment 0 i s I ntended to rally and align
development aspirations. Strategic Plan has also been prepared while consaftermmeasures

currently being undertaken by the Fifth Phase Government, within the trade Mark Philosophy of
fiHapa Kazi Tw .lt contains useful information for our customers, various stakeholders and
development partners.

1.3 The Projects

KahamaMunicipal Councilas the Implementing Agency (lA) is part of the LGAs which will be
implementing the WB finance project through TACTIhe objective of the proposed TACTIC
project is tostrengthen urban management performance and deliver improved astructure
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and services in participating urban local government authoraiegs core, the project aims to
promote economic development of Tanzaniads ci
Investments and technical assistance under thegtraje intended to promote urban development

that is productive, inclusive and resilient. The project will support 45 urban Local Government
Authorities(LGAs) spread geographically across all regions of Tanzania, ranging in population

from 26,402 to 41842 (2012), divided into three tiers based on population and growth rate.
KahamaMunicipal Councilis grouped in Tier 1 as among th2 larger, fasgrowing LGAs

TheTACTIC project will provide funding to cover for the following projeatsKahama

1. Improve infrastructures at Zongomela Industrial P&Ha( accessoads, market and bus
stand)

2. Improvements of Roads at CBD

3. Construction oMbulu Bus Terminal and improvement of Sango Market

4. Improvements oStorm WateDrainage

The main focus of this report is the improvement of the minibus stand, markateesfoads

(3km) in Zongomela Industrial Parkhe internal environments of the proposed project sites are
located at various areas within thMunicipality on differentplots with respect to their area
coverages. All the proposed projects will be implemented on areas/plots which are owned by
KahamaMunicipal Counciland have the Certificates of Right of Occupantkhe proposed
projects are also in accordanagth KahamaMunicipal Councilstrategic plan as well as the
Government vision and other strategic documents to reduce and eventually end poverty in coming
few decades.

1.4 Environmental and Social ImpactAssessment

This environmental and social findingwers for the upgrading ¢fie minibus stand, market and
accessoads(3km)in Zongomela Industrial PerThe environmental and social study is conducted

in accordance with the Environmental Impact Assessment and Audit Regulations of 2005 as
amended in 2018 and the World Bank environmental and social framework (ESF). While the ESF
acknowl edges tg munartaging @rsvirorenanab risks and impacts, the country
regulations on the other side give mandate to NEMC to oversee the EIA process, which culminates
with an award of the EIA certificate by the Ministry responsible for Environment. The EIA
certificate is among the prerequisite approvals required before the project takes off. This project
will need this approval before it is implement&te ESIA study was conducted from January to
December, 2022.

The environmental and social study is also conduct@aidf the design works where by some
of the mitigation measures will be rectified during finalization of the designs.

This ESIA was conducted byls. Rosemary C. Nyirenda (Lead Environmental Experty, M
Magdalena L. Mlowe (Environmental Specialist), Dr. Lillian G. Mulamula (Ecologist), Dr.
Edmund Temba (Legal Expert), Italius Kavishe (Social and Gender Expert) and Dorcas Ephraim
(Economist).



1.5General Objectiveof the Environmental and Sociallmpact Assessment

The environmental and social assessneag been conducted in accordance with the guidelines
laid down by the Environment Management Act (EMA, 2004). Part IV of the EIA Regulations GN
No. 349 7 of 2005 which provides the general objectivesdoying out EIA, among others. The
list objectives include the following:

i) To ensure that environmental considerations are explicitly addressed and incorporated into
the development of decisianaking process of the project;

i) To anticipate and avoid, mimize or offset the adverse significant biophysical, social and
relevant effects of developmental proposal.

i) To promote devel opment that 1is sustainabl e
opportunities.

1.5.1 Specific objectives of the environmeral and social impact assessment

i) To establish the baseline information on both natural and the built environment including
sociceconomic activities of the proposed project area.

i) To ensure that environmental legal requirements are m&ttigmaViunicipal Councilprior
and during implemeation of the project.

iii) To identify, predict and evaluate anticipated environmental and socioeconomic impacts, both
beneficial and adverse, of the proposed investment.

iv) Proposing effective measures to mitigate the negative impacts during the construdtion an
operation of the entire project that aim at eliminating or minimizing the potential negative
impacts and promote positive ones.

v) Outlining an environmental and social management plan to manage the impacts.

vi) Preparing environmental and social monitoringnpto keep track of the environmental
performance of the project.

1.6 Methodology

The methodology employed in conducting the preliminary environmental and social assessment is
in line with the Environment Impact Assessment Regulations, 2005, GN No0.349 of 2005. The
study was undertaken based on developed checklist and complimentedt lexpsgence of

similar environmental and social studies. Observations of the proposed project site and
surrounding habitats were made and literature reviewed was done through reading of reports and
documents which were provided KghamaMunicipal Council The study adopted the following
approach to get the findings:

1.6.1 Review of Relevant Documents

Important issues for completion of ESIA study deserve special reference to the existing official
information particularly in the following documents:

1 County Policies and legislation relevant to the project

1 KahamaMunicipal Councilsocio economic profile and other reports

1 2012 Census report

1 Project design report

1 TACTIC project documents



It was important to note that undertaking the ESIA study requirestdiree acquainted with
standard guidelines provided in the project documents as well as reviewing other relevant literature
available such as the proposed project design and plan of operation. Hence, the first attempt in
undertaking this assignment had béer the Consultant to have andepth review of all relevant
documents. The information from these documents have not only provided an insight to the project
goals, policies and setting but, also, a background on establishing a checklist of quegtiaies to

the consultation process.

1.6.2 Field Surveys

The field visits were essential to fully realize the scope of the project, the biophysical environment
specific to the location and the soe@conomic conditions in the project area. Two visitsht®

project area were made; the first visit was done during scoping stage and the second at the detailed
interview stage. All visits were made between January and March 2022.

The ESIA team used the fieldwork to conduct interview with stakeholders antbatstiect

information on the state of the environment. Information collected includes land use, human
demography, cultural heritage and other indicators related to environmental andcenamic

trends ofKahamaMunicipal Council Other informationwasa p pr ai sed t hrough ke
interviews and expertsd observations.

1.6.3 Stakeholder's participation

Interview and public meetings were the major method used by the Consultants simply because
much of the information was obtained frondividual representing organizations/companies. A

series of consultation forum convened to dialogue about the proposed project in light of their
expectations and worries and, mo s t I mportant
environmentally and cxially unfavorable impacts could be addressed. Two meetings were
conducted, one with businessmen at Zongomela Market and bus stand and another one with
Zongomela ward community.

Consultations were conducted involving different individuals, institutiond ather key
stakeholders including the following;

i.  KahamaMunicipal Councilincluding the Town Executive Director and the entire team
(legal, community development, environment, physical planning, engineering)

ii. Kahama WateBupplyand &nitationAuthority (KUWASA)

iii. TANESCO, Kahama Office

iv. Association of people with disabilities

v. Association of Traders in Zongomela Industrial Area

vi. Representatives of Zongomela Traders

vii. Association of vendors at Zongomela market

viii. Association of Mama Ntilie at Zongomela market

iXx. Association of drivers at Zongomela mini bus stand

x. Office of the Mayor oKahamaMunicipal Council

xi.  Mini bus stand users

xii. Ward office



xiii. Mtaa office

Through these consultations and assessment, an assessment was made to determine the nature and
magnitude of thénterests and influence of the stakeholders on the planned project. The outcomes

of these consultations were enriched since these were people who were knowledgeable on the
likely environmental, social and economic impacts of the proposed project.

During @nsultations, the target was to get realistic perception and viewpoints of these
stakehol der s. The stockhol der so anal ysi s ena
stakehol dersd readiness to assi st oobjectveshndency
as well as ways of addressing such obstructions. The concerns of each group have been addressed
in this ESIA report.

1.6.4 Project impact assessmerand evaluation

Superimposing project elements onto the existing social and environmental natural conditions made
it possible to identify the potential impacts of the proposed projécamaMunicipal Council

The checklist method was used to identify the impacts aitdatiron measures. Further,
environmental impact matrix method was adopted in identifying impacts of major concerns. A key
guiding assumption in this study is that the project will be designed, constructed and operated with
due care for safety and envirnantal matters using current and practical engineering practices
and/or Best Available Technology Not Entailing Excess Cost (BATNEEC). The implementation
schedule of the mitigation measures is summarized in the EMP.

The environmental assessment has beelertaken in close interaction with the design team. In

this process environmental impacts have been evaluated for various alternatives. Several project
alternatives were considered including that of not implementing the project. The fundamental
environmetal protection strategy and environmental considerations influencing engineering
design were incorporated. However, reasonable regard to technological feasibility and economic
capability were taken into account.

1.7 Report Structure

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

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

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

Chapter four has the baseline information relevant to environmental characteristics, which gives
details concerning the Biohysical environment and soeg@zonomic environment at the project area.

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



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

Chapter sevengives the mitigation measure for the potential negative impact of the project.
Chapter eight presents the Environmental and Sobahagement Plan (ESMP).

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

Chapter ten givesthe cost benefit analysis of the project.

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

Chapter twelve gives the summary and conclusions of the study.

The appendices, containing some key primary information collected during the study are attached at
the end of this report. Generally, the report structure flows in conformity with that specified in the
EIA and Audit Regulations 0 2005.



CHAPTER TWO
PROJECT DESCRIPTION AND DESIGNS

2.1 Description of the Proposed Projects

The project will focus on the Improvement of raegtwork existing market andmini bus stand
at Zongomela Industrial Park

2.2Rationale for the Project

It is argued hhat Roads are the blood vessels of econdfapamaMunicipal Councilwishes to

develop an Industrial Park at Zongomela and the Township roads at Bitume levebads at
Zongomela Industrial Park will ensure reliable provision of quality industrial gaad services

and raise their income, reduce poverty and improve employment opportunities and easy access to
services and thus improve the livelihood of the people.

Upgrading of roads to Bitumen standaBirt) and Minibus stand at Zongomela IndistPark:

The rationale of proposed upgrading of roads and minibus stand is to formalize the business to 623
plots surveyed and allocated free of charge to entrepreneurs, create good environment for
marketing promotion of products, increa8®MC own source revenue, create more job
opportunities and stimulate soeconomic development of the commur(igure 1).

The Zongomela Industrial Park project is expected to generate both social and economic returns
to theKMC and the public at large. Sadly, the project will strengthen the status of the Township,
improve livelihood, change of the life style, encourage cultural andoecsm. Economically,

the project will also promote tourism, increase investment opportunities, create employment,
exparl business activities hence improve standards of living as well as the GDP of the Township.
The Township is expected to enhance its financial base through collection of revenues.

Investors will make good industrial products and other light and bulk nmatesianearth cost
effective markets. Kahama resident and nearby regions will benefit from the products produced at
Zongomela which offers tremendous investment opportunities for investors.

Key services and solutions the project intends to sotetude:

Improve movements within and outside the Industrial area.

Formalization of thédusiness tha&23 Plots surveyed and allocated freely to entrepreneurs
To create gooénvironment fomarketing promotion of the products

To create more job opportuigs created (currently 1,692 jobs created)

To stimulate socikeconomic developmewff the community

To enhance Town Council internal Revenue

E B



Figurel: Business at Zongome{&ource: Kahama Socieconomic profile, 2018)

2.3Project Summary

Zongomela industrial area was proposed to accommodate small and large industries and traders in
order to reduce congestion in the town centre. The area was established iTt#Hrea is
surveyed and owners of individual plots have title deeds. The land was given for free by the town
council and owner paid for processing of title deeds. The proposed land use is a mix of residential
and commerciglFigure 2).

1 Project location: Zongomela idustrial park is locateith Zongomela ward, Zongomela
mtaa,at about 5 km from Kahama CBD.

KAHAMA MUNICIPAL COUNCIL
; W&E
MSALALA DISTRICT COUNCIL

KAHAMA TOWN COUNCIL

[Fo Ursmbe, [ mrusc Rosn mamuRa

NZEGA DISTRICT COUNCIL

USHETU DISTRICT COUNCIL

To Tabora

Figure2: Map of KahamaMunicipal Council(SourceiKahama Socieconomic profile2018)
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1 The total project area:Zongomela industrial park has a total are2d62Acres; out of
which 500Acres is for small scale industries and is the one which will be improved, 1,662
Acres for smalland largescale industries which coverg km of roads.

1 Length of promsed roads:The project will improve3km of roads within the park to
bitumen standardongomela industrial park has a road network of 57km.

1 Total area for the proposed Zongomela mark&he proposed Zongomela market has an
area 0f0.98 &res

1 Total area of the proposed Zongomela bust staridie bus stand will be built in an area
covering3.16acres

1 Land Ownership:Theproposed project siis general land owad by KahamaMunicipal
Councilalthough the individual plotsithin the parkare owned by biisessowners within
it. Owners of the individual plots were issiveith the title deeds. THEMC ownsthe plots
for the proposed market and mini bus stand within the industrial park. The two areas have
title deeds which show ownership by tk@hamaMunicipal Council

1 Vegetationand other biological featuresf an area:Zongomela industrial park is covered
by variey of trees including cassia, eucalyptus and mango as well as short gidmsses.
area normally floosl during rainy season which necessitate for the adequate drainage
systemand receiving body during design

1 Neighbouring land useZongomela indusial area is surrounded by scattered settlement
including national housing residential area.

1 Natural ResourcesZongomela industrial paris not surrounded by any natural resource
such as river, lake, swamp, national park or a forest.

1T St akehergagenens 8t akehol der 6s engagement i's an
initial consultations have been conducted to make them aware of the proposed project.
Further consultations and awareness are ongoing in different project stages.

ACCESSIBILITY TO ZONGOMELA INDUSTRIAL AREA - KAHAMA TOWN COUNCIL

BUSOKA STREET
TO RIVANDA RS OF AY

' BUSOKA STREET
(BUSOKA)

LUGELA STREET

SEEKE STREET
(ZONGOMELA)

BUKONDAMOYO STREET
MHUNGULA)

Propared by: Tonn Planmng Secnen
O okaeea Trus Commcit

Scale: 1:5.000

Figure3: Map of the proposed Zongomela Industrial R&&urce: WC, 2017
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2.4 Project Description

The roads at Zongomela Industrial Park which need to be upgraded from earth roads to Asphalt
standards, will include also drainage systeatverts, pedestrian walk ways, street lights and other
needed road furnitureods.

The Project will include construction of the following:

i) Upgrading of 3km of roads tobitumen standards i The proposed roads is part of the
total road network of about 57km covering the whole industrial park. The roads are
proposed in a way to ensure that there is connectivity within the area and with other
facilities such as the market and mini bus st&adrently the roads are passable with few
drains to reduce floods durimginy seasor{Figures 3 and 4).

ZONGOMELA PROPOSED ROAD NETWORK AND STREET NADMING

NN

.

o

HHHBD GHHT

P‘l”““'~

. IW';,i ‘ :

igif

Figure4: Map of Zongomela Industrial Park showing the proposed roads for construction
(Source: Consultant, January 2022)
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Figure5: Proposed Roads at Zongomela Industrial P&durce: Field Visit, January 2022)

i)

Upgrading of mini bus Standi The mini bus stand at Zongomela will take an area of
3.16 acrdFigure 5). Other uses such as bod boda, pedestrians, bajajis and petty traders
will also be included. Currently the mini bus stand is used, surrounded byvghicps

are owned by individualDuring construction of the mini bus stand users will be
temporarily relocated to mearbyarea and all the necessary facilities will be included

in the temporary siteThe bus stand was moved to Zongomela industrial park from
Lumambo.

11



Figure6: Mini bus stand to be upgraded in Zongon{8&aurce: Field Visit, January 2022)

ii)

Upgrading of the marketi The market and the proposed mini bus stand are close to
each other. The two facilities are separated by a(feigdre 6). The two facilities rely

on each other in terms of functionality and interaction of people. The market
accommodates an area®®8 acrgFigure 7). Most of the traders at this market were
moved to this area during the government operation to remove seedors
(Machingas) from the street$raders were initially occupying areas of Lumambo,
Nyasubi and Majengduring construction traders will temporarily be relocated and
returned later on once the construction activities are complEtedrelocation of the
market should go together with the bus stand because traders depend on the bus stand
for customers and vcversa.Relocation of the market will be within Zongomela
industrial area.
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Figure7: Left Photo:Road separating the mini bus stand (left) and the market (rRjigtt photo:
Proposed market for upgrading in Zongomela InaaisPark(Source: Field Visit, January 2022)
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Figure8: The size of the plots for the proposed market and mini bus stand in Zongomela Industrial
Park(Source: Field Visit, January 2022)

The rest part of Zongomeiadustrial park is owned by residences who have businesses and
industries that have been running for some years hence their own it is responsibility to upgrade
them but the part of the roads to be improved cross these areas. Therefore, they will also benef
from the upgraded infrastructure.

2.5 Project Designs

The stakeholderslesign considerationsfor Zongomela industrial parlas described during
stakeholdes Gonsultations are outline here under

-The Shops swmidhashadp ngot he redreodsi gtnoe d.ear dr me d

-The area should have a modern building with h
-The toilet block should be separated from oth
-To introduce waste collection point

-The marHdebesbpah.
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-The road should have two | ane
-To include open channels in t
-The area should be paved.

The des i gpgmding of3knh af rdaels tabitumen standaydpgrading of mini bus Stand

and te upgrading of themarket. The proposed designs htakeen all the considerations as narrated

by stakeholders and is geared to reducing potential environmental and social impacts as identified
during preliminary assessmemf.s obser ved dhue i sitfgatsust eofvitshe ¢
building's terminal is in good condition. The
of the ceonmderve, twrgani ze and wupgrade through
Project reqgatigse memdat itnlde current bus ter minal
need upgrade. There is space bpuopot estarfswine esth a
f oorhree giaomnda | b eessdld Tisst shradt oda | et , wat ery ssthpoplsy,i nel
out access gets, there iIs digues® 10,1t andil@dhomr oad s
the proposedgite plan the architectural designs of thmini-bus standandthe marketas well as

their connection with the proposed road network at Zongomela industrial market

Figure9: The site plan for the proposed mimis standind the markeat Zongomela industrial
park(SourceConsultant2022)
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FigurelQ: The proposed architectural designs for the fhirs stanénd the markedt Zongomela
industrial park{Source: Consultant, 2022)

Figurell: The connectivity between the proposeuhi-bus stand, the market and road network in
Zongomela industrial partSource: Consultant, 2022)

16



A

pumn —\ I A
( ’
1
30 10 24| 36 | 36 | 24 10 30
s | | = 1 g e
Traveled Way Pedestrian Traveled Way Pedestrfan  Traveled Way
Realm Realm

teaa & & |

Pedestrian Realm Traveled Way Pedestrian Realm

Figure12 Proposed Road designs for Zongomela Industrial PaklairamaMunicipal Council
(Source: Consultant, 2022)

2.6 Project Activities

2.6.1 Mobilization Activities

This is the initial phase of project implementation; this phase will commence when all necessary
permits and processes have been accomplished. In this case the required aexntite
Environmental certificate from the National Environmental Management Councils (NBMLC)

the preparation of environmental and social management plan (EEMRN)g this phase the
contractor shall recruit all necessary administrative and engigestaff for the project including
transportation of construction equipment to the site. Mobilization phase also entails establishment
of offices on site, assembling equipment, as well as construction of materials and woilkierce.
following are the maimctivities to be executed on the site during Bomstruction phase;

1 Topographical Survey- Done by Surveyors to establish the boundaries and the ground
levels.

1 Hydrology and Hudraulic study - Done by hydrologists to determine determining design
peakflood discharges across project roads. These peak floods will be the basis for the
designs of the hydraulic structures with the required capaokmsedix VI).

1 Geotechnical investigations- done by the geotechnical engineers to determine the
physical poperties of rock and soil around the si@pendix VIl ) .
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1 Architectural and Services Designs Preparation of Architectural drawings was done by
Dar Al Handasah in joint venture with Don Consult Ltd architects to provide drawings
whi ch f i t sequirdmentsCArchiteatutalsDéawings provideAppendix I X.

1 Environmental Impact Assessmen{EIA) - This ESIA reporis part of the EIA for the
project. It has been prepared according to EIA and Audit regulations of 2005 as amended
in 2018.

1 Acquisition of various permits/ certificates- Including building permit from relevant
authorities.

The proposed project will have a total of 100 workers who will be skilled andklbed labor.

Duration

1 The duration of this phase will be 6 (6) months.

2.6.2 Construction Activities

The major construction activitiegiclude excavation of foundation, transportation of the
construction materials to the site, concrete work, vertical construction, structural work, installation
of electrical and water conduits, fahiing work, painting and other minor associated civil works.
Main activities of the proposed project during construction will include but not limited to the
following:

A Earthworks: This entails excavation of soil / earth to required foundation level, diaulin
away excavated material and depositing at the designated site for disposal, dewatering of
excavated area, protection of excavated sites from falling, backfilling with the excavated
material around the foundations and walls, Fack filling.

A Acquisition and transportation of construction materials from tendered suppliers.

A Concrete works; Steel reinforcement, cutting, bending and fixing, concrete mixing,
transportation, vibrating, curing, masonry walling and plastering.

A Roofing of the mairstructure and other supporting structures like power house, pump
house and others.

A Metal and Glass works for the entire structure.

A Electrical installation works; lying of PV@specially for the construction of the market
and the mini bus standpnduits instructural members, electrical wiring and such other
related works.

A Plumbingfor the market and the mini bus staadd drainage workéor all the three
proposed facilitiesinstallation of drain pipes, water distribution pipes, water tanks and
general plmbing.

Duration

A The duration of this phase will be two (2) year.

Materials to be used for construction phase

Thematerias that will be used for the construction of the proposed infrastructure at Zongomela
Industrial Parkncludescemernt, sandaggegaes, ged reinforcemert bars, timber, bricks, rafing
sheets, wder and sanitary ware; somecomponents like power from TANESCQand waer supply
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from KUWASA. Most of materials to be used for the proposed building will be sotnardvithin

thedistrict and if not available from within tre@untry(Table 1).

Table 1. Types and sources of project requirements duringdhstruction phase

Requirements | Type Source Quantity (Approx.)
Raw Materials | Gravel Mwendakulima, Nyandekwa ar As per the BOQ
Lowa
Hard Stone Quarry in Zongomela As per the BOQ
Sand Quarries in Zongomela As per the BOQ
Water Dams in Kofija - Mbulu and| 500,000 L
Bijampola- Zongomela
Bitumen Contractors Apshalt plant As per the BOQ
Cement Local Vendors As per the BOQ

Reinforcement
bars

Local Vendors

60 tons

Timber Local Vendors 1-3 tons

Energy Electricity TANESCO (NationalGrid)/ As per the BOQ
Generators

Fuel Local vending stations As per the BOQ
Manpower Skilled Contractor 50

Unskilled Local People along the road 150
Equipment Dozer Contractor 2

Grader Contractor 2

Pay Loader Contractor 2

Excavator Contractor 3

Vibro Roller Contractor 1

Tandem Roller| Contractor 1

Macadam Contractor 1

Roller

Tire Roller Contractor 2

Dump Truck | Contractor 3

Mixer Truck Contractor 2

Water Truck Contractor 3

Tractor Contractor 2

w/Trailer

Tire crane Contractor 2

Cargo Crang Contractor 1

Truck

Cargo Truck | Contractor 3

Crusher Plant | Contractor 1

Screen Unit Contractor 1
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Concrete Batcli Contractor 2

Plant

Asphalt Plant | Contractor 3

Asphalt Contractor 2

Finisher

Asphalt Contractor 1

Distributor

Air Contractor 3

Compressor

Generator Contractor 3

Fuel Truck Contractor 1

Light Vehicle | Contractor 6
(Source: Consultantdés anal ysi s,

The list of materials to be used is in tandem witiB8& 3 on Resource Efficiency and Pollution
Prevention and Managementwhere raw materials will be sourced from the natural resources
which upon their usage will cause pollution to various receiving dsodhs stated in the
Environmental and Social Standards applicable to this projaptementation of most of the
investment subprojects will involve construction activities that will source raw materials and
generate dust, erosion, sediments, solid ajuidiwastes that will be properly managed via ESIASs,
ESMPs and WMP. More or less similar impacts are likely to be experienced during operation
phases and will be managed by the same tools as well as operation and maintenance plans.

Machinery andEquipment
Various equipment and machinery will be used during construction activitigsrgjomela

Industrial Park as shown ihable 2.

Table2: Types of equipment and machinery to be used during construction

S/No |Machinery/Equipment |Activity required
Construction Equipment: Type and Characteristics
1. Backhoe excavator General earthworks, e.g., excavation of drains
2. Bulldozer with ripper General earthworks
3. Wheel loader General earth works and transportohcrete
4. Motor grader General grading works, including earth works
5. Vibrating/sheep foo] Compaction works
roller compactor
6. Truck-mounted crane Lifting of construction materials e.g., poast
culverts
Construction Machines
1. Concretebatching plant Preparation of concrete (batch concrete mixing)
2. Concrete truck mixe| Concrete mixing
(mobile concrete mixer)
3. Concrete mixer Concrete mixing
4. Small site dumper Transport of construction and waste materials
5. Quarry dump trucks Transport of stones and aggregates
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6. Dump trucks Transport of construction materials and wastes
7. Concrete batch plant Concrete mixing in a concentrated way
8. Equipment forl Geotechnical investigation works
geotechnical
investigations
9. Concrete vibrator and| Vibrating concrete
poker
10. |Dewatering pump Dewatering to allow for waterless construction
11. |Generator, mobil¢ Repair and maintenance of machinery and equipn
workshop, welding
facilities
Transport Facilities
1. Light duty vehicles Transport of light construction materials, station
machines, and staff
2. Water tanker truck Dewatering of earth surfaces to attain effect
compaction, minimizing generation of dust
3. Dump trucks Transport of construction materials (sand, gra
aggreated, cement etc.)
(Source: Consultantdés anal ysi s,

Labour to be used during construction

During construction, there will be manpower need which will comprise of skilled and unskilled
labour as described in Tal8e

Table3: Manpower needed for construction activities in Zongomela Industrial Park

Manpower Skilled 50 Contractor Social unrest an
. conflicts
Unskilled 150 Local People
(Source: Consultantdés anal ysi s,

Table 2is also in tandem with the Environmental and Social Standard (ESS) 2 on Labour and
working conditions. A number of project workers will be employed for the implementation of the
project including construction of different investment subprojects. Projeckens will be
provided with information and documentation that is clear and understandable regarding their
terms and conditions of employment. The information and documentation will set out their rights
under national labor and employment law (which wilclude any applicable collective
agreements), including their rights related to hours of work, wages, overtime, compensation and
benefits, as well as those arising from the requirements of this ESS. This information and
documentation will be provided ahd beginning of the working relationship and when any
material changes to the terms or conditions of employment occur.

In order, to ensure fair treatment of workers, the Project will ensurgehas and conditions of
employment (hours, rest periods, aahleave, nofdiscrimination and equal opportunity in
recruitment and employment), respect for workers organizations, inclusion of redundancy plans,
the prohibitionof forced labor and of worst forms of child laboccupational health and safety,
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including use of Personal Protective Equipment (PPE), and operaticam wbrker grievance
mechanism for workers to address employnreldted concerns, including sexual harassnasat,
aligned with the requirements of national law and ESS2. To protect wptikerproject will ensure

the application and implementation of all appropriate Occupational Health and Safety (OHS)
measures, to avoid and manage the risks of ill health, including in relation to CI9yHacidents

and injuries. Labour Management Prdgees (LMP)have been prepared tnsure these
requirements of ESS2 and national law are observed and included in the specifications for
contractors.The project will manage any labor influx and work camps for project workers in
accordance with the provisis ESS2 and ESSAs the situation permits and depending on the
public health circumstances, the project will ensure compliance with national law, policies and
protocol requirements as well as World Health Organization and World Bank guidageeding

the COVID19 situation in relation to stakeholder consultations, project worksites and related
areas. Tabld shows the estimated types and the amount of labour forces which will be needed
during construction phase.

2.6.3 Demobilization of construction phase

This phase involves activities related to the completion of the construction phase of the proposed
project. Activities to be conducted during this phase include demolition of temporal structures that
will be installed to support the cangction phase, removal of installations and equipment from

the workshop and transportation of all remain construction materials from site back to contractor
office. Also, all machines used during construction phase will be removed from site. Trees will
also be planted at this stage before operation of the infrastructures.

Activities
Demobilization of temporary structures will be done for proper restoration of the site. Other
activities including;

1 Rehabilitation of the site, workshop and stockpile yarteast to the original condition;

1 Clearance of all sorts of wastes including solid wastes (plastics, wood, metal, papers, etc.);
1 Deposit all wastes to the authorized to the authorized dumping site; and

1 Termination of temporary employment.

Duration
Demobilzation stage will last for a period of three (3) month.

Project Labor Requirements
Types and sources of project requirements duringéngobilization phasare shown in Table 4.

1 World Bank Technical Note: Public Consultations and Stakeholder Engagementsup@Brted operations when
there are constraints on conducting public meetings. March 20, 2020;E®IF / Saf eguar ds 1@t er i m N
Considerations in Construction/CiWor ks Pr oj ectso, April 7, 2020.
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Table4: Types, amounts and sourcegpaofject requirements during the demobilization phase

Requirements| Type Source Quantity
Manpower Skilled Contractor 12
Unskilled Local People 60
Equipment Motor grader Contractor 1
Tippers Contractor 1
Plate compactor | Contractor 2
(Source: Consultantdos anal ysi s,

2.6.4 Operation Phase

This will include use of roads, market and the mini bus stand at Zongtmektrial Park The
duration of use of the proposed project infrastructure is expectedByears.

Activities
Theactivities that are expected to be executed during operational phase include:

1 Market- The market facilities shall be open for use by vendors and the public in general.

1 Premises and facilities Maintenance-The premises and associated facilities will be
repaired and maintained regularly during the operational phase of the project. Such
activities will include repair of building walls and floors, repairs and maintenance of
electrical gadgets and equipment, repairs of refrigeration equipment, repair&iog lea
water pipes, painting, maintenance of flower gardens and grass lawns, and replacement of
worn out materials among others. This shall be the responsibility of the Council as per
Operation and Maintenance Plan.

1 Good housekeeping of the areaThe buildngs and other and premises shall be cleaned
by a private cleaning firm commissioned by Kahama Municipal Council. Cleaning
operations will involve the use of substantial amounts of water, disinfectants and
detergents. A garbage collection station shall iteimvthe premises of the market and that
cleaning firm and council shall be responsible for colection and disposal to the collection
point before being transported to the authorised dumpsite.

1 Occupational health and safety managemerithe vendors and markestaff shall be
instructed on the operation of the equipment installed for safety purposes including
appropriate use of fire extinguishers. This shall be the responsibility of the proponent.

Types, Amounts and Sources of Project requirements

Types and sawes of project requirements during thygerational phasare shown imable 5.
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Table5: Types and sources of project requirements during the operation

Requirements | Type Source
Water KUWASA
Energy Electricity | 1 TANESCO(National Grid)
1 Standby Generator
1 _Solar Power
Sewerage 1 To be constructed
system

(Source:

2.6.5 Decommissioning Phase

Since the building lifespan will b80 years with proper maintenance and service, therefore the
activitiesthat will be undertaken are to demolish all structures and propose a completely new

Consul tant 6s

structure or different development project. The area may also be used for other activities.

2.7 Waste Generation and Management

2.7.1 During Construction Phase

Major wages generation asociated with the project constructon and ther treatment/ disposal
methods are desciibed in the Table 6.

Table6: WasteGeneationandits management ding Constuction Phase

materals manly
domestic waste

Type of waste Sources Disposal /Managementprocedure
DebrisandRublde | -Site clearance Collected and stockpiled near construct
(overburan) -Excavation for | site and to be used adase materiah other
foundation and storm | construction worksAlso, shall be used fg
water channekspecially | site leveling after construction
for the market and mini
Biodegradble -Construction crew Collected into area designed for tempor

- offices

solid waste collection while waiting to |
taken to authorized dump sit@engge al

(food, paper, privatecompary)

Non -Construction crew Collected into special area designed
biodegadale hazardous waste temporary storage W
materids waiting to be taken by authorized dealers
(Plasti¢ glass, cu hazardous waste disposal

Domestic Toiletsandfloor cleaning | Collected into septic tank fomanagemer
wastewater and once it is full cesspit emptier truck will

employed to empty it to final disposal
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Gaseous emissiolTrucks deliverin{ All used machines will be regulaerviced it
construction materials al engine for avoiding incomplete fuel burni
machines used durif and used fuel will be one accepted

compaction EWURA of low sulphur contents
Dust emission  [Excavation, trucks passing| Water spray practice shall be employette
unpaved road al a day for all area where dust emiss

construction materials at si expected,
All stockpiles found at site shall be covere

Source:Field work, January 2022.

2.7.2 Operation Phase

-Solid Wades

Solid wastes such as waste papers, packaging materials, plaistieakage, market wassnd
otherorganic waste (vegetables/food waste) are expected during the operation phase. The project
will ensure that all solid wastes are sorted at the source for proper solid waste management.
Collected recyclables will be sortedtday type such as papers, bottles, plastics, food and general
waste, paper, cardboard, and printer cartridges/ribbons. All decomposable waste will be taken into
separatarea designated at the market and the mini bus b&foce collected byendorgo dump

site while plastic bottles will be collected into separate chamber and taken bay authorized dealers
for disposal.

-Liquid waste

Generated liquid waste will include domestic wastewater to be generated from washrooms,
kitchen and toilets. Domestic wastewater will be directed into onsite septic tank for management
and once a septic tank is full cesspit emptier truck will be emplayedhpty it for final disposal

at nearest WSP owned BYJWASA.

-Hazardous waste

During project operation hazardous waste will include electrical equipment like bulb, damaged
parts of learning machines for tannery process and other metal waste. Gene@atbolisavaste

shall be collected into special dustbin named for hazardous waste collection into area designed
for hazardous waste storage while waiting to be disposed by authorized dealer.

-Storm water management

Therewill be storm water draisin Zongonela industrial park to accommodate roads, mini bus
stand and the markeffter the construction phase, the project developer must ensure that the
constructed area is covered with concrete pavement to allow storm water flows to the drainage
systems more edhg

2.7.3 Decommissioning Phases

In the decommissioning phase much of demolition wistéhe market and mini bus stamdll

be generated, these will be demolished concrete from foundations, mild steels from piping
network, electrical and firefighting equipment and some paint remains. The anticipated types of
wastes to be generated at this phase aralite 7.
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Table7: Wastes Generated during Decommissioning Phase

S/N | Types of Waste | Management

1 Mild steel To be sold to authorized dealers registered by NEMC

2 Concrete reuse for street road maintenance

3 Electrical wires | To be sold tauthorized dealers registered by NEMC

4 Timber Reused as fire wood

5 Plastics Collected by authorized dealers for recycling

6 Scrap metal To be collected and sold to authorized dealers for scrap waste mana
(with permits for scrap wastesllection and disposal)

26



CHAPTER THREE
POLICY, ADMINISTRATIVE AND LEGAL FRAMEWORK

3.1 Environmental Management Regulation in Tanzania

A clean and safe environment is the constitutional right of every Tanzanian citizen. Regulation
on environmental management in the country is mainly vested on two public institutions, the
National Environment Management Council (NEMC) and the Division of Environment (DoE)

in the office of the Vice President. The NEMC undertakes enforcement, complantte,
review of environmental impact statements whereas the DoE provides the policy formulations
and technical baekip and executes the overall mandate for environmental management in the
country. The EIA certificate is issued by the minister responsiblerferonment. There are

many policies and pieces of legislation on environmental management in Tanzania, the relevant
ones to this project briefly discussed below.

3.2 Policy Framework

Environmental awareness in the country has significantly increaseecamtryears. The
government has been developing and reviewing national policies to address environmental
management in various sectors. Among others, the objective of these policies is to regulate the
development undertaken within respective sectors sothiey are not undertaken at the
expense of the environment. The national policies that address environmental management as
far as this project is concerned and which form the corner stone of the present study include
the following:

3.2.1 National Environmental Policy (NEP) of 2021

Tanzania currently aims to achieve sustainable development through the rational and
sustainable use of natural resources and to incorporate measures that safeguard the environment
in any development activities. The environmergalicy document seeks to provide the
framework for making the fundamental changes that are needed to bring consideration of the
environment into the mainstream of the decigimaking processes in the country. The National
Environmental Policy, 2021 serves a national framework for planning and sustainable
management of the environment in a coordinated, holistic and adaptive approach taking into
consideration the prevailing and emerging environmental challenges as well as national and
international develapent issues. It is worth noting that, effective implementation of this policy
requires mainstreaming of environmental issues at all levels, strengthening institutional
governance and public participation in environmental management regime. Therlong
vision of this policy is geared towards realization of environmental integrity, assurance of food
security, poverty alleviation and increased contribution of the environmental resources to the
national economy.

The National Environmental Policy of 2021 reqda the NEP of 199%hose objective was to
provide for the implementation of a range of strategic interventions to address the identified
priority areas of environmental concerns by involving Government sectors and other
stakeholders. This approach wasfemned on the understanding that all stakeholders would
take priority actions to address the environmental challenges based on the fact that environment
IS a crosscutting issue and as such environmental challenges affect all sectors. In order to
implementthe Policy, the Government enacted the Environmental Management Act (2004) to
provide for legal and institutional framework for sustainable management of the environment.
In addition to this, the Government in collaboration with other stakeholders immietne
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several strategies, programmes, plans and projects through which the policy objectives were
implemented.

The specific objectives of the National Environmental Policy of 2021 are: i) To strengthen
coordination of environmental management in sectorsalbtlevels; i) To enhance
environmentally sound management of land resource for-sgoieomic development; iii) To
promote environmental management of water sources; iv) To strengthen conservation of
wildlife habitats and biodiversity; v) To enhance cemstion of forest ecosystems for
sustainable provision of environmental goods and services; vi) To manage pollution for safe
and healthy environment; vii) To strengthen the national capacity for addressing climate
change impacts; viii) To enhance conséiora of aquatic system for sustained natural
ecosystem; ix) To ensure safety at all levels of application of modern biotechnology; x) To
promote gender consideration in environmental management; xi) To promote good governance
in environmental managementditlevels; and xii) To ensure predictable, accessible, adequate
and sustainable financial resources for environmental management.

3.2.2 The National Land Policy, 1997

The policy recognizes the need for protecting the environmental. It stresses pyatieetin
environment and natural ecosystem from pollution; degradation and physical destruction.
Important sections of the policy relevant to the proposed project are section 2.4 (on use of land
to promote socieconomic development; section 2.8 (on the ptaia of land resources),
section 3 (iii) and section 4 (on land tenure). This-settion is relevant and guides the
proponentsin terms of occupancy, land use and laisg@ change at the project siéhe
proposed project implementation shall esésting land which planned for education use and
generated waste (solid and liquid) will be managed where septic tank will be used for
management of domestic wastewater and wastewater treatment plant will be constructed for
treating effluent from workshojpaining.

3.2.3 The National Policy on HIV/AIDS, 2001

The Policy provides the framework for leadership and coordination of the national multi
Sectoral response to the HIV/AIDS epidemic. This includes the formulation by all sectors of
appropriate intervertns that are effective in preventing transmission of HIV/AIDS and other
sexually transmitted infections, protecting and supporting vulnerable groups and mitigating the
social and economic impacts of HIV/AIDEhe project proponent shall observe this pobyg
introducing awareness raisigggogramme to protect workers and communities around the
project area against HIV/AIDS, also the project contractorasibirdinatewith the HIV/ AIDs
antactivists.

3.2.4 The National Gender Policy, 2000

The key objectie of this policy is to provide guides to ensure that gender sensitive plans and
strategies are developed in all sectors and institutions. While the policy aims at establishing
strategies to eradicate poverty, it puts emphasis on gender equality andpgopradnity for

both men and women to participate in development undertakings and values the role played by
each member of society. The project proponent shall ensure equal opportunities at all levels
during project implementation including number of emyptent opportunities will consider
gender issues.
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3.2.5 National Transport Policy (2003)

The National Transport Policy (NTP) takes cognizance of the fact that fundamental
requirement for effective transport system is an institutional framework which ensureg that:
each fundamental element of transport is provided in the appropriate oquadityity and form.

i) all elements of transport are combined in a technologically optimum way for each mode of
transport iii) each mode is operated in a most efficient way; and iv) appropriate mechanisms
exist to ensure effective intermodal coordinateord communication between the user, the
operator, the regulatory agency and the government on all transport questions and@hgsues.
NTP strives to enhance transit trade by way of improving the infrastructure including facilities
of the various transporhodes, routes and interface points such as those at transshipments.
Similarly, the NTP strives to enhance the other key issues such as security, environmental
sustainability and gender.

3.2.6 The National Employment Policy 2008

To reiterate theaforestated assertion, the development of our economy has been far from
satisfactory. Such development has led to the reduction of employment opportunities and a
growing state of not only poverty but also misery especially in rural areas. Based on the
National Development Vision 2025, the goal of the National Employment Policy is to achieve
full and productive employment for all Tanzanians. The aim of this National Employment
Policy is therefore to stimulate an adequate employment growth in our econoongeirto

reduce Unemployment and Underemployment rates and eventually attain full, productive, and
decent employment for all Tanzanians.

The major aim of this policy is to promote employment, mainly for Tanzania citizens. Relevant
sections of this policyare (i) 10, which lays down strategies for promoting employment and
section 10.1 is particularly focusing on industry and trade sectors (ii) 10.6 which deals with
employment of special groups i.e., women, youth, persons with disabilities and (iii) 16t8 whi
deals with the tendencies of private industries to employ expatriates even where there are
equally competent nationals.

The proponent shall abide by this policy by ensuring gender balance throughout the project
implementation and give priorities to Elgeople

3.2.7 The National Sustainable Industries Development Policy (SIDP), 199820

The overall mission of industrial development in Tanzania over the coming two decades will
be: to contribute towards the achievement of the overall nationatéomglevelopment goals

as enshrined in the overall national vision; and to enhance sustainable development of the
industrial sector.

However, the national goals towards which the industrial sector will be geared include: Human
development and creation of emphognt opportunities; Economic transformation for
achieving sustainable economic growth; External balance of payments; Environmental
sustainability; and Equitable development.

In order to achieve the above goals, the industrial sector needs to undergenaoosnt
structural orientation and enhancement of sustainable technologies progress.
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Therefore, going hand in hand with the objectives of the policy, the proposed project will help
stir up the industrial development for economic growth of the country dinept@ved and
increased infrastructure.

3.2.8 The National Water Policy 2002

The National Water Policy recognizes that there is a growing scarcity, misuse and wastage of
water resources in many places of Tanzania, which may become a serious threaittabdeist
availability of the resource. The National Water Policy advocates that industrial performance
depends, among other factors, on reliable water supply. However, the growth in the industrial
sector has significant impact on water supply, and alsermg of potential pollution and
degradation of water resources due to industrial solid wastes and effluents if not properly
disposed of but are allowed into water bodies without adequate treatment.

The National water policy requires all water users tacheontaminating water sources. The
policy also supports the application of the
to Ahave in place water management system wh
and biodiversityo.

The propment shall abide with the policy by using its waste management systems that ensures
efficiency of the facility in management of its surrounding environment.

3.2.9 The National Investment Promotion Policy1996

The policy encourages investment of all poles@mmmercial and alternative sources of energy
with emphasis of utilization of domestic resources with aim of ensuring security and continuity
of supplies as well as reducing dependence on biomass fuels. It also promotes adoption of
system of productioprocurement, transportation, distribution and-esd, which are efficient

and not detrimental to the environment.

The National Investment Promotion Policy encourages protection of environment in line with
the countries socieconomic policies. Under theolicy, investors are required to undertake
activities in a manner that best contributes to consumer and environmental protection. The
investors are also encouraged to use local raw materials/components where possible.

This study is undertaken to ensurattthe project operation abide by the relevant provisions
of the policy to ensure compliance with the development.

3.2.10 National Human Settlements Development Policy (NHSDP), 2000

Among the objectives of this policy that touch the project is to imprbeeldvel of the
provision of infrastructure and social services for the development of sustainable human
settlements and to make serviced land available for shelter to all sections of the community.
Such infrastructure and services constitute the backbbuoeban/rural economic activities.
Another objective is environmental protection within human settlements and protection of
natural ecosystems against pollution, degradation and destruction. The NHSDP recognizes
planning and management of human settleraegds as one of the broad human settlement
issues for environmental management. Within this regard, the NHSDP identifies environmental
protection as one of the strategic issues in human settlement planning and development.
NHSDP also addresses the follogiissues: Lack of solid and liquid waste management,
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leading to environmental deterioration; Emission of noxious gases from vehicles and industrial
activities as a major cause of air pollution in urban areas; Encroachment into fragile and
hazardous landgiver valleys, steep slopes and marshlands) leading to land degradation,
pollution of water sources, etc.; increasing dependence on firewood and charcoal as a main
source of energy in human settlements leading to depletion of forest, environmental
deterioation and air pollution; and Uauthorized sand mining in river valleys leading to
environmental degradation.

The project activities shall be carried out in such a way that pollution of any kind is avoided,
and the environment is protected. Mare forall settlements which will be affected by the
proposed project, the proponent will ensure they are rightfully compensated.

3.2.11 The Construction Industry Policy, 2003

This policy promotes among other things, application of cost effective and innovative
technologies and practices to support s@tonomic development including utilities and
ensure application of practices, technologies and products which are not harivdth the
environment and human health. This EIA is undertaken to ensure that the project proponent
uses technologies, materials and products not harmful to both the environmental and human
health by providing appropriate mitigation measures. The catistniteam shall abide by this
policy by using modern technology during construction but with emphasis on value for money
for a costeffective project.

3.2.12 Small and Medium Enterprises Development Policy, 2003

The Small and Medium Enterprises Developimolicy (SMEDP) (URT, 2003) harmonizes

the role of informal sector that constitute the bulk of the SMEs in Tanzania. The main objective

of the SMEDRP is to foster job creation and income generation through promoting the creation

of new SMEs and improvintpe performance and competitiveness of existing ones to increase
their participation and contribution to the
defines SME as entities mainly based on-faom economic activities in manufacturing,

mining, commetce and services, employing betweend® people with capital investment of

Tshs. 5 million to 800 millionilpid: 4). The proposed projects Is likely to stimulate growth and
spread of SMEs, that may be engaged in a variety of activities, including sgoxc@on and
employment opportunities.

3.2.13 The National Trade Policy, 2003

In accordance with the National Development Vision 2025, the goal of trade policy is that of
raising efficiency and linkages in domestic production and building a diversifragettive

export sector as the means of stimulating higher rates of growth and development. Five specific
objectives emanate from and reflect this goal. The first specific objective is to stimulate a
process of trade development as the means of triggeighgr performance and capacity to
withstand intensifying competition within the domestic market. This includes the establishment
of improved physical markgilace infrastructure and stimulating dissemination of market
information and increasing accessthe® market. The second objective involves economic
transformation towards an integrated, diversified and competitive entity capable of
participating effectively in the MTS. The third objective entails the stimulation and
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encouragement of valusdding actities on primary exports as a means of increasing national
earnings and income flows even on the basis of existing output levels. Fourth is the stimulation
of investment flows into expedriented areas in which Tanzania has comparative advantages
as a sttegy for inducing the introduction of technology and innovation into production
systems as the basis for economic competitiveness. The fifth objective is the attainment and
maintenance of lonterm current account balance and balance of payments thrtfagtive
utilization of complementarities in regional and international trading arrangements as a means
of increasing exports combined with initiatives for higher efficiency in the utilization of
imports. The ultimate target is to enhance income generatiord t he peopl eds ea
at the grassoots level as the key to poverty reduction in fulfilment of the fundamental human
right of equal opportunity for all citizens as enshrined in the constitution of the United Republic
of Tanzania. The proposedopect is likely to facilitate trading activities as they are important
infrastructure that help in increasing accessibility and fast movement between producers and
consumers.

3.2.14 The National Economic Empowerment Policy, 2004

The NationaEconomic Empowerment Policy of 2004 provides general guidelines which will
ensure that the majority of the citizens of Tanzania have access to opportunities to participate
effectively in economic activities in all sectors of the economy. In this reganoy gmlicies

will give preferential treatment to nationals where necessary so as to enhance their bargaining
position and opportunities. Among others, the Policy focuses bmproving efficiency in

public service delivery; Raising skills and knowledgevels; Strengthening economic
infrastructure and involving Tanzanians in infrastructure development; Encouraging and
strengthening the development of cooperatives; Using land as a springboard to accelerate
empowerment; and establishing a sound institutivaenework for managing and supervising

the implementation of the National Economic Empowerment Policy. Aligning with this policy,
the proponent shall ensure that the local people in the proposed project area are given priority
and equal opportunity wheih comes to employment along with making sure the proposed
project bring a positive impact by stimul at:i

3.2.15 The Tanzania 2025 Development Vision

The Tanzania Vision 2025 aims at achieving a{ggality livelihood forits people attain good
governance through the rule of law and develop a strong and competitive economy. Specific
targets include:

1. A high-quality livelihood characterized by sustainable and shared growth (equity), and
freedom from abject poverty in a demaiic environment. Specifically, the Vision aims
at: food seHsufficiency and security, universal primary education and extension of
tertiary education, gender equality, universal access to primary health care, 75%
reduction in infant and maternal mortglitates, universal access to safe water,
increased life expectancy, absence of abject poverty, aedwtiated and learning
society.

2. Good governance and the rule of law moral and cultural uprightness, adherence to the
rule of law, elimination of corruptian

3. Astrong and competitive economy capable of producing sustainable growth and shared
benefits a diversified and sefinidustrialized economy, maceronomic stability, a
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growth rate of 8% per annum, adequate level of physical infrastructure, an active and
competitive player in regional and global markets.

This proposed project is one of the most important agents to enable Tanzania achieve its
Development Vision objectives (both social and economic), such as improving transport of
passengers and quality aagds and services as well as working environment.

3.2.16 The Construction Policy,2003

This policy promotes among other things, application of cost effective and innovative
technologies and practices to support s@a@onomic development including utiliseand
ensure application of practices, technologies and products which are not harmful to both the
environment and human health. This EIA is undertaken to ensure that the project proponent
uses technologies, materials and products not harmful to botm¢hverenental and human
health by providing appropriate mitigation measures. The construction team shall abide by this
policy by using modern technology during construction but with emphasis on value for money
for a costeffective project.

3.3 Legal Framewak

This section addresses the legal and regulatory conditions that are relevant to the proposed
project that shall be complied by Developer.

3.3.1 The Environment Management Act No.20, 2004

The Act provides legal and institutional framework for sustainab&magement of the
environment in the implementation of the National Environmental Policy. It gives mandate to
the National Environmental Management Council (NEMC) to undertake enforcement,
compliance, review and monitoring of environmental impact assessraed the Division of
Environment to coordinate and oversee its implementation; therefore, in complying with
provision of this Act, the proponent is undertaking this EIA study in accordance with EIA and
EA regulation.

3.3.2The Land Act of 1999Cap 113R: E 2019

The Act among other issues provides for the administration of land, the role of local
government in land administration, land allocation and occupation. It contains provisions of
critical environmental importance. One of important fundamentaciples of the Act is to
ensure that land is used productively and that any such use complies with the principles of
sustainable development. Therefore, the project will be erected in the land designated for
education building purposes only, duringhstruction the environmental management systems
will be adhered accordingly where all measures shallappontrol all generated impacts.

3.3.3 The Occupational Health and Safety Act No. 5, 2003

This Act provide for the protection of human health fracoupational hazards. It requires the
employer to ensure the safety of workers by providing personal protecting gears at work place.
It specifically demands: the provision of regular medical examination of employees, safe means
of access and safe workiptace prevention of fire; supply of clean and safe water to workers;
sanitary convenience; washing facilities, first aid kit with recommended facilities and trained
first aider will be provided at the site. Proponent ensure that he will observe the remgiotm

the Act, where firstly he will register a working place at OSHA and procedures for acquiring a
compliance certificate will be followed during project operation.
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3.3.4The HIV and AIDS (Prevention and Control) Act, 2008

The Act provides for preventm treatment, care, support and control of HIV and AIDS for
promotion of public health in relation to HIV and AIDS. The Act also requires, provisions for
appropriate treatment, care and support to people living with or at risk of HIV and AIDS. It
requiresthe employer in consultation with the Ministry of health to establish and coordinate a
workplace program on HIV and AIDS for employees under his control and such program to
include provision of gender responsive HIV and AIDS education, distribution obomdnd
support people living with HIV and AIDS. The project proponent / contractor will adhere with
this Act by ensure that their workers will be aware of HIV /AIDs and other STDs, where special
programmes about HIV will be provided.

3.3.5 The Environment Impact Assessment and Audit Regulation, G.N No. 349, 2005
Amended in 2018

The EIA and Audit Regulation (G.N. No. 349) 2005 provides guidance on how the
Environmental Impact Assessment should be carried out. It prescribes the procedure to be
followed in carrying out the environmental assessment and provides the format for the
preparation of the environmental impact statem@&hie Regulations prohibit the project
proponent (includingKahamaMunicipal Counci) from undertaking any construction project
without carrying out an EIA study required under the Environmental Managemenkhest.

study has been prepared in line with EIA and Audit Regulations of 2005.

3.3.6 Environmental Management (solid waste managenmt) Regulations 2009

This Act has been made to control a facility or premises which generates waste to minimize
the waste generated by adopting the following cleaner production prineiples:

(a) Improvement of production process through conserving rawialatend energy by:
() Eliminating the use of toxic construction materials within such times as may be
prescribed by the Minister; and
(i) Reducing toxic emissions and wastes to a level prescribed in the applicable national
environmental quality staadds.

(b) Monitoring the product cycle from beginning to end by
(1) Identifying and eliminating potential negative impacts of the product,
(i) Enabling the recovery and-tese of the product where possible; and
(i) Reclamation and recycling.

The Act abo requires any person intending to operate a hazardous waste treatment plant or
disposal site or facility to apply to the Director of Environment for a license.PTogect
proponent willcomply with this regulation by ensuring proper environmental manage

system within the project site during construction activities and operations of a project, where
any generated hazardous waste shall be collected at a temporary storage area before disposed
by authorized dealer.

3.3.7 Environmental Management Act (Air Quality Standards) Regulations, 2007

These regulations have beeade under sectiord€l0, 145 and 230 (2) (sj the Environmental
Management Act, 2004. They are aimegdetting minimum standard of air quality as well as
prohibit emission of hazardousIsstances, chemicals and materials or gas. They also provide
for emission limits, highest permissible quantity (emission), and special tolerance limits of
emissions from special project which exhaust emissions.
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The project proponent will be abiding by thesgulations including adhering permissible
weight concentratiofEmission limits)to the atmosphere agt out in thdirst schedule of the
regulations.

3.3.8 Environmental management (Standards for Control of Noise and Vibrations
pollution) Regulations, 2015

The objectives of these Regulations shall be to;
(a) Ensure the maintenance of a healthy environment for all the people in Mainland
Tanzania by regulating noise and vibration levels,
(b) Prescribe the maximum permissible noise and vibration |énais a facility or activity
to which a person may be exposed
(c) Ensure protection of human health and the environment from various sources of noise
and vibration pollution
Also, section 7 (1) of the Acsays no person shall made or cause to make any loud,
unreasonable, unnecessary or unusual noise that annoys, disturbs, injures or endangers the
comfort, repose, health or safety of others and that of the environment.

3.3.9 Environmental Management (Solid Waste Management) Regulations 2016

These regulationsave been made to control a facility or premises which generates waste to
minimize the waste generated by adopting the following cleaner production prineiples:

(a) Improvement of production process through conserving raw materials and energy by:
() Eliminating the use of toxic raw materials within such times as may be prescribed
by the Minister; and
(i) Reducing toxic emissions and wastes to a level prescribed in the applicable national
environmental quality standards.

(b) Monitoring the product cycligom beginning to end by

() Identifying and eliminating potential negative impacts of the product,

(i) Enabling the recovery and-tese of the product where possible; and

(iif) Reclamation and recycling.
The Act also requires any person intending terafe a hazardous waste treatment plant or
disposal site or facility to apply to the Director of Environment for a license.

Project proponent shall comply with this regulation by ensuring proper environmental
management especially proper solid waste manage where a temporary solid waste
collection chamber will be constructed, sorting of solid waste will be done at site.

3.3.10The Urban Planning (Use Groups and Use Classes), Regulations 2018

For the purposes of planning and the control of land use geweld, all uses of land and
buildings are categorized in the use groups and use classes in the First Schedule
4 (1) The planning authority may, under special permissible circumstances (Second Schedule);
permit any use not classified under a separate asse il these regulations provided that such
use is in the public interest.
5 (1) The making of any change of use of any land or buildings from a purpose within any use
class prescribed under Part | of these Regulations to the use thereof for apyqbse within
the same use class shall not be deemed to be "development” as defined in section 2 of the Act
6 (1) Change of land uses shall aim thkowing: -

(a) to maximize use of land and the existing infrastructure;
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(b) to control urban sprawl;

(c) to allow for new investment;

(d) to create employment and income opportunities;
(e) to increase the number of gagtelters and

(f) to improve the environment.

3.3.11 The Urban Planning Act, 2007

The Act provides for control of urban and sub rural development while implementing a project
for land development. Important aspects include the designation and allocation of adequate
land for solid waste disposal in any urban and sub rural areas. Themaawers local
authorities to enforce such schemes and punishments as stipulated in the Act. The law further
empowers neighbors and any individual to take to court anyone who injuriously affects others
due to his/her unhygienic activities.

Urban PlanningAct, 2007 stipulates that in planned areas, the construction of any building
should start when the building permit has been issued by responsible land office. This permit
will be issued after the site plan has been approved by City, Municipal or TowreplEms
Architectural plans with sanitation drawings need to be approved by an Engineer, an Architect
and Health officer. Through this process, the issues of accessibility in case of emergency,
emergency exits, proper ventilation and health and hygienesisse usually taken seriously
before the approvallherefore, the proposed project is approved by the authority that is the
Kahama municipal Council and therefore it is in line with the objectives of this law. The project
proponent will observe good soliohd liquid waste disposal practice as required by the Act

3.3.12 The Land Transport Regulatory Authority Act, 2019

This is an Act to make provisions for the establishment of Land Transport Regulatory
Authority, to regulate land transport sector, to repgbal Surface and Marine Transport
Authority and for related matters. The Act establishes functions of the Authority which are: (a)
to perform the functions conferred on the Authority; by sector legislation; (b) to issue, renew
and cancel permits or licess; () subject to sector legislation-(ip establish standards for
regulated goods and regulated services; (ii) establish standards for the terms and conditions of
supply of the regulated goods and services; and (iii) regulate rates and chargespfd)jnateo

land transport safety activities; (e) to register crew and certify drivers of regulated sector; (f) to
certify worthiness of rolling stock and road worthiness of public service vehicles and goods
vehicles; (g) to monitor the performance of theutated sectors including(i) levels of
investment; (ii) availability of safe, quality and standards of services; (iii) cost of services; (iv)
efficiency of production and distribution of services; and (v) other matters relevant to the
Authority; (h) to fatilitate resolution of complaints and disputes; (i) to disseminate information
about matters relevant to the functions of the Authority; (j) to consult with other regulatory
authorities or bodies or institutions discharging functions similar to those @thority in
Mainland Tanzania or elsewhere; and (k) to perform such other functions as may be conferred
on the Authority by this Act or any other law. (2) In the performance of its functions, the
Authority shall not award or cancel a liserhaving a ten of five or more years without prior
consultation with the Minister and the relevant sector Minister. (3) The Minister may, for the
purposes of securing the effective performance by the Authority of its functions, give to the
Authority directions of a sgxific or general character.
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3.3.13 The Environmental Management (Registration and Practice of Environmental
Experts) Regulations, 2021

The Regulations applies to registration, categorization, practicing and conduct of
environmental experts and firms ofveronmental experts registered and certified under these
Regulations to conducta) environmental impact assessment; (b) environmental audit; or (c)
any other environmental study that may be required to be undertaken under the Act or its
Regulations. Thebjectives of these Regulations are() establish a system of registration,
categorization and practicing of environmental experts; (b) provide for qualifications for
persons who may conduct environmental studies; (c) provide for a system of nurturing
competence, knowledge and consistence of environmental experts in the carrying out of
environmental impact assessment and environmental audits; and (d) provide for a code of
conduct, discipline and control of environmental experts.

3.3.14 The Land Use Planing Act, 2007

The Act provides for the procedures for the preparation, administration, and enforcement of
land use plans; to repeal the National Land Use Planning Commissioning Act, and to provide
for related matters. Among the objectives of the Aaggiaen in Section 4 are to facilitate the
orderly management of land use and to promote sustainabledangractices. This proposed
project aligns with the provisions of this act, any infringement on existing land use shall need
a consultation with landse planning authorities.

3.3.15 Environmental Management Act (Air Quality Standards) Regulations, 2007

These regulations have beeade under sectiorigl0, 145 and 230 (2) (sj the Environmental
Management Act, 2004. They are aimedetting minimum standard of air quality as well as
prohibit emission of hazardous substances, chemicals and materials or gas. They also provide
for emission limits, highest permissible quaniigmission), and special tolerance limits of
emissions from special project which exhaust emissions.

The project proponent will be abiding by these regulations including adherpegrtossible

weight concentratio(Emission limits)to the atmosphere astout in thefirst schedule of the
regulations.

3.3.16 Fire and Rescue Act (2007)

According to the Act, among ot Bxingashfird (h)e f unc
grade cities, municipalities, townships and villages into various fire andiessservices levels

(c) conduct fire inspection and investigations for purposes of obtaining information relating to
the causes of fire and loss inflicted by fire (d) Conduct studies on investigation of arson and
accidental fire (e) Conduct training foré department personnel, other officers and voluntary

fire fighters (f) Prepare fire statistics and fire service information (g) Conduct fire tests on
protection facilities, equipmentand materials I n section 3(1) (g) it
usedas a place for storage flammable liquids, gas or chemicals. The Act also obliges the owners
and managers of the structures to set aside places with free means of escape, and install fire
alarm and detection systems, or such other escape and rescue esoatlie event of fire.

IMC shall take onboard all the requirements of this legislation during both phases of the project.

3.3.17 The Companies Act Cap 212 R.E 2019

The amendment of the Companies Act (Cap. 212) provides that any company that intends to
promote commerce, investment, trade or any other activity as the Minister may, by notice

published in the Gazette, prescribe, shall be incorporated or registered under this Act.
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Therefore, all companies that will be involved in this proposed project mustesidithis Act
to ensure the projects smooth undertaking.

3.3.18 Public Health Act 2009

An Act provide for the promotion, preservation and maintenance of public health with the view
to ensuring the provision of comprehensive, functional and sustaindilie pealth services

to the general public and to provide for other related matters. Section 66 of the Act state that
fi(1) A building or premises shall not be erected without first submitting the plans, sections and
specifications of the building site fecrutiny on compliance with public health requirements
and approval from the Authority. (2) A building or premises or its part or any structure shall
not be occupied until a certificate of occupancy has been granted. (3) The provisions of
subsections (1)rad (2) shall not apply to the dwelling houses in the rural areas or houses
erected in urban which have been recognized as such under the Squatter Upgrading
Pr ogr a Beumn ™ of this law states thah 'pberson shall not cause or suffer from
nuisance, likely to be injurious or dangerous to health, existing on land, premises, air dr water
The provisions of this act shall be obeyed during all phases of the project.

3.3.19 The Engineers Registration Act,1997

This Act establishes an Engineeringdsstration Board (ERB) which regulates the conduct of
engineers, to provide for their registration and for related matters. The Act provides restriction
that no person other than a registered engineer shall engage in professional engineering work
or servces which includes professional service consultation, planning, designing or responsible
supervision of construction or operation in connection with any public or privately owned
public utilities, buildings, machines, equipment, processes, works or groybere public
interest and welfare, or the safeguarding of life, public health or property is concerned or
involved, and that requires application of engineering principles and data. Furthermore, the Act
stipulates that no person shall employ or contituemploy- any engineer who is not a
registered as a professional engineer.

The developer abides to the Act by assigning the registered engineers to carry out the
engineering activities and guidance to the completion of the project. The proponent shall
engage qualified engineers so as to observe the provisions of the Act when executing its
activities.Laws require any foreigner engineer to register with ERB before practicing in the
country. Foreign engineers working with this project shall abide to theslguirement.

3.3.20 The Water Supply and Sanitation Act, 2019

This Act to provide for sustainable management and adequate operation and transparent
regulation of water supply and sanitation services; to provide for the establishment of water
supply andsanitation authorities, Rural Water Agency, National Water Fund and Community
based water supply organizations; to provide for appointment of service providers, repeal of
the Water Supply Act, 2009 and Dar es Salaam Water and Sewerage Authority Acin@001 a

to provide for related matters. Water supply authorities are duty bound to enter into a trade
waste agreement for the discharge of waste into a sewerage system, to prohibit the discharge
of certain wastes into sewerage a system. The Act createsgheeodif willfully or negligently
damaging water works, any sewer, sewerage treatment plant or other assets of water supply
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authorities. Any person who unlawfully diverts or takes water from the water works also
commits an offence.

The proponent will abid® the given provisions by making sure all sewage produced and any
other waste is well contained in the designed facilities and once full are properly disposed
through contractors to the designated areas. Also, the proponent shall ensure all water used in
the project is accounted for and the water sources and supply infrastructures are protected. All
this is to ensure the environment becomes sustainable to all living beings at neighborhood of
the proposed project.

3.3.21 Workers Compensation Act (2008)

An Act to provide for compensation to employees for disablement or death caused by or
resulting from injuries or diseases sustained or contracted in the course of employment; to
establish the Fund for administrandtomovideand r e
for related matter. The Act applies to all employers and employees, including those in the
public service, as well as those employed on a Tanzania ship or aircraft. The Act applies to
mainland Tanzania.

3.3.22 Architects and Quantity Surveyeos Act, 1997

An Act to establish the Board to regulate the conduct of Architects, Quantity Surveyors,
Architectural and Quantity Surveying firms, to provide for their registration and for related
matters. This Act was enacted by the parliament to prowdedtablishment of a board to
regulate the conduct of Architects and Quantity surveyors and architectural and quantity
surveying consulting firms in Tanzania.

The board is vested with powers to inspect premised or construction sites to verify whether the
rules and regulations of carrying out construction projects are adhered by consulting firms. This
is aimed at ensuring that appropriate professionals who are registered by the board are involved
in undertaking works as required by the law.

This Act has @ect implications to the proposed project and thus the proponent has hired
registered Architects and Quantity Surveyors when preparing the drawings of the proposed
project. Therefore, the proponent abides by this Act.

3.3.23 Environmental Management (Enwvionmental Impact Assessment and Audit)
(Amendment) Regulations 2018

Based on Regulation No. 6(1) of the Environmental Management (Environmental Impact
Assessment and Audit) (Amendment) Regulations G.N. No. 474 of 2018, the project falls under
Type B2 of he third schedule of the regulations on which EIA shall be undertaken and can be
done. This report has been prepared with reference to Regulation No. 6(1) of the Environmental
Management (Environmental Impact Assessment and Audit) (Amendment) Regulatibns G
No. 474 of 2018, as a one step toward integrating Environmental concerns into development
processes for sustainable development.

In this regard, proponent shall abide by the relevant provisions given in the Regulation. Being
aware of the above, Propamt commissionedRosemary C. Nyirendato carry out the
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Environmental Impact Assessment and submit an Environmental Impact statement report to
the Council for review as Environmental Management Act, 2004 requires.

3.3.24Environmental Management (Soil Quality Management) Regulations, 2007

The object of these Regulations is to:

a) Set limits for soil contaminants in agriculture and habitat;

b) Enforce minimum soil quality standards prescribed by the National Environmental
Standagls Committee;

c) Prescribe measured designed to maintain, restore and enhance the sustainable
productivity of the soil;

d) Prescribe minimum soil quality standards to maintain, restore and enhance the inherent
productivity of the soil in the long term;

e) Enforce ninimum soil standards prescribed by the National Environmental Standards
Committee for such purposes as agricultural practices;

f) Ensure implementation of criteria and procedures prescribed by the National
Environmental Standards Committee for the measurewmah determination of soll
quality;

g) Prescribe measures and guidelines for soil management; and

h) Ensure compliance with any such measures and guidelines for soil management that
may be prescribed by the minister.

The proposed project may result to soillpbn in one way or another due to several activities.
In this regard, proponent shall be required to properly handle all the oil spills during the
operations or any other activities that will result to soil pollution.

3.3.25 Environmental Management (Catrol of Ozone Depleting Substances)
Regulations, 2007

These Regulations shall apply to:

a) All persons dealing or otherwise handling or using controlled substances or products
that contain, is made with or is dependent on, or designed to caritamical
substances that have the potential to destroy ozone molecules in the stratosphere and
includes the products listed in the First Schedule to these Regulations;

b) Every importer and distributor of ozone depleting substances;

c) Every importer of technofgy which uses ozone depleting substances;

d) Every company and individual who services refrigerators, air conditioners including
mobile and other ozone depleting substances technologies;

e) Every company or an individual using or servicing fire extinguishers.

The project proponent will abide to the given regulation to make sure ozone is protected from
any ozone depleting substance.

3.3.26 Environmental Management (Water Quality Standards) Regulations of 2007

Part | of this regulation Section (3) provides thesgbyes the following objectives;

a) Protect human health and conservation of the environment;
b) Enforce minimum water quality standards prescribed by the National Environmental
Standards Committee;
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c) Enable the National Environmental Standards Committee tawietewater usages for
purposes of establishing environmental quality standards and values for each usage;
and

d) Ensure all discharges of pollutants take account the ability of the receiving waters to
accommodate contaminants without detriment to the usedfiggl for the waters
concerned.

However, Part Il of this regulation gives the prohibitions and prescribed minimum water
quality standards.

The proponent shall protect water sources from any kind of pollution by having well organized
and designed struates to ensure all the operations are compliant to this regulation provided.

3.3.27The Environment Management (Prohibition of Plastic Carrier Bags) Regulations,
2022

The Environment Management (Prohibition of Plastic Carrier Bags and Plastic Bottle Cap
Seds) Regulations of 2022 shall apply to (a) the import, export, manufacturing, sale, supply,
storage and use of plastic carrier bags within Mainland Tanzania; and (b) the import, export,
manufacturing, sale and use beverages with plastic bottle cap seabbjHttives of these
Regulations are to: (a) impose a total ban on the import, export, manufacturing, sell or offer for
sale and use of plastic carrier bags regardless of their thickness; (b) impose a total ban on the
import, export, manufacturing, saladause beverages with plastic bottle cap seal; (c) protect
human and animal health as well as the environment from likely adverse effects of utilization

of plastic carrier bags, or plastic bottle cap seals; and (d) provide economic and financial
incentivesfor the production and importation of alternative carrier bags. Part Il Section 5
(Prohibition of plastic carrier bags) state
thickness are prohibited from being imported, exported, manufacturedstwiet], supplied

and used in Mainland Tanzaniao and Section ¢
that a person shall not import, export, manufacture, store, distribute, supply, sell or offer for

sale beverages with plastic bottle cap seals.

Part IV Section 10 (Exemption of plastic packaging) states that without prejudice to the
provisions of regulation (5), plastic or plastic packaging for medical services or industrial
products or construction industry or agricultural sector or food praxgesssanitary and waste
management are exempted from the prohibition. Section 11 (Management of waste exempted
plastic packaging) provided that any person who imports, exports, manufactures, sells, stores,
distributes, supplies, possesses or uses plaatkaging exempted under these Regulations
shall ensure that the waste exempted plastic packaging are managed and disposed of in
accordance with the Environmental Management (Solid Waste Management) Regulations,
2009 and the Environmental Management (Ha@as Waste Control and Management)
Regulations, 2021.

The proponent shall see to it that the contractor for the proposed project ensures all the plastic
waste materials are well managed i.e., that is collected, stored and disposed of properly in
accordance to the NEMC guidelines.
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3.4 World Bank Environmental and Social Framework (ESF)

3.4.1 World Bank Environmental and Social Standards(ESS)

The World Bankds Environment al and Soci al Fr
sustainable development, through a Bank Policy and a set of Environmental and Social
standards that are designed to support Borr
poverty and promoting shared prosperity. The E&S Framework comprises of: (d) Y6s
Sustainable Development, which sets out the
social sustainability; (2) The World Bank Environmental and Social Policy for Investment
Project Financing, which sets out the mandatory requirements figttaghe Bank; and (3)

The Environmental and Social Standards, together with their Annexes, which set out the
mandatory requirements that apply to the Borrower and projects.

The World Bank Environmental and Social Policy for Investment Project Finasetsgout

the requirements that the Bank must follow regarding projects it supports through Investment
Project Financing. The Environmental and Social Standards set out the requirements for
Borrowers relating to the identification and assessment of eméntal and social risks and
impacts and mitigation measures associated with projects supported by the Bank through
Investment Project Financing. The E&S standards are expected to: (a) support Borrowers in
achieving good international practice relating twisbonmental and social sustainability, (b)
assist Borrowers in fulfilling their national and international environmental and social
obligations; (c) enhance nafiscrimination, transparency, participation, accountability and
governance; and (d) enhancee tBustainable development outcomes of projects through
ongoing stakeholder engagement. The ten ESSs as per the WB ESF ate: ABS&sment

and Management of Environmental and Social Risks and Impacts; ESS 2: Labor and Working
Conditions; ESS: Resourceefficiency and Pollution Prevention and Management; ESS 4:
Community Health and Safety; ESS 5: Land Acquisition, Restrictions on Land Use and
Involuntary Resettlement; ESS 6: Biodiversity Conservation and Sustainable Management of
Living Natural ResourceseSS 7: Indigenous Peoples/S8hharan African Historically
Underserved Traditional Local Communities; ESS 8: Cultural Heritage; ESS 9: Financial
Intermediaries; and ESS 10: Stakeholder Engagement and Information Disclosure. Given the
nature of activitiesf this project, with the exception of ESS 9: Financial Intermediaries almost
all the ESSs will be relevant.

Environmental and Social Standard ESS1 applies to all projects for which Bank Investment
Project financing is sought. ESS1 establishes the impon c e o f : (a) the Bor
environmental and social framework in addressing the risks and impacts of the project; (b) an
integrated environmental and social assessment to identify the risks and impacts of a project;
(c) effective community engagnent through disclosure of projeefated information,
consultation and effective feedback; and (d) management of environmental and social risks and
impacts by the Borrower throughout the project life cycle. The Bank requires that all
environmental and ogial risks and impacts of the project be addressed as part of the
environmental and social assessment conducted in accordance with ESSIL(E®$2ut the
obligations of the Borrower in identifying and addressing environmental and social risks and
impads that may require particular attention based on the proposed project activities. The

Wor |l d Bank Access to |l nf ormati on Policy, W
transparency, accountability and good governance, applies to the entire Framework and
includes the disclosure obligations that rel

Borrowers and projects are also required to apply the relevant requirements of the World Bank
Group Environmental, Health and Safety Guidelines (EHSGSs). These anec&tceference
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documents, with general and industry specific examples of Good International Industry
Practice (GIIP).

According to the TACTIC ESMF the proposed sub projects will apply the Environmental and
Social Standards as described able 8.
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Table8:Appl i cation of World Bankds ESSs to
ESSs Yes/No| Application

ESS 1:| Yes | The Project will exersite-specific environmental and social impa
Assessment which will be managed through this ESMF. Sfgecific ESIAs and
and ESMPs will be prepared to recommend E&S measures t
Management incorporated into designs of the specific subprojects.

of

Environmental

and Social

Risks and

Impacts

ESS 2: Labol Yes |A number of project workers will be employed for t
and Working implementation of the project including construction of differ
Conditions investment subprojects. Project workers will be provided

information and documentation that is clear and understén
regarding their terms and conditions of employment.
information and documentation will set out their rights un
national labor and employment law (which will include 4
applicable collective agreements), including their rights relate
hours ofwork, wages, overtime, compensation and benefits, as
as those arising from the requirements of this ESS. This inform
and documentation will be provided at the beginning of the wor
relationship and when any material changes to the term
conditions of employment occur.

In order, to ensure fair treatment of workers, the Project will en
that terms and conditions of employment (hours, rest periods, a
leave, nordiscrimination and equal opportunity in recruitment
employment), repect for workers organizations, inclusion
redundancy plans, thgrohibitionof forced labor and of worst forn]
of child labor, occupational health and safety, including use
Personal Protective Equipment (PPE), and operatiora eforker
grievancemechanism for workers to address employnrelsted
concerns, including sexual harassmeate aligned with the
requirements of national law and ESS2. To protect workers
project will ensure the application and implementation of
appropriate Occup@nal Health and Safety (OHS) measures
avoid and manage the risks of ill health, including in relatio
COVID-19, accidents and injuries. Labour Management Proce(
(LMP) have been preparedeasure these requirements of ESS2
national law areobserved and included in the specifications
contractors. The project will manage any labor influx and wq
camps for project workers in accordance with the provisions E
and ESS4As the situation permits and depending on the pu

health circumstnces, the project will ensure compliance W
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ESSs Yes/No | Application
national law, policies and protocol requirements as well as W
Health Organization and World Bank guidaficeegarding the
COVID-19 situation in relation to stakeholder consultations, prd
worksites and related areas.
ESS 3:| Yes |Implementation of most of the investment subprojects iniblve
Resource construction activities that will generate dust, erosion, sedim
Efficiency and solid and liquid wastes that will be properly managed via ES
Pollution ESMPs and WMP. More or less similar impacts are likely tc
Prevention experienced during operation phases and will be nehéy the
and same tools as well as operation and maintenance plans.
Management
ESS 41 Yes | Construction activities (excavation, vehicle operations, wor
Community height, use of chemicals, use of crane or other heavy equipmer
Health and may have irrevesible effects of disability or fatality to communit]
Safety Localized negative impacts (like dust emissions, accidents, ef

sensitive receptorssuch as schools, religious buildings &
community centers will need to be managed. The Project will re
Contactorsto prepare appropriate plans for emergency prepare
and response, management and safety of hazardous materials
and road safety, security personnel, etc. as per the requirem
ESSA4.

Implementation of the Project is likely to trigginflux of workers of
job seekers and their followers into a <qarbject areas If a
significant labor influx does occur, the project will develop
implement a Labor Influx Management Plan in line with ESS2, E
and other provisions of the ESHFhe project workforce coul
facilitate an increase in the transmission of HIV and o
communicable diseases to members of the local/host commu
during implementation of the sdprojects. Specific measures t
address BV risks are presented in sectiB.11 and the Project GR
in section 4will be implemented.

As the situation permits and depending on the public h¢
circumstances, the project will ensure compliance with national
policies and protocol requirements as well as World He
Orgarization and World Bank guidanteegarding the COVIBL9

situation in relation to stakeholder consultations, project works

2World Bank Technical Note: Public Consultations and Stakeholder EngagementsupiBrted operations when

there are constraints on conducting public meetings. March 20, 2020;Er®lF / Saf eguar daVIDildat er i m N

Considerations

3 World Bank Technical Note: Public Consultations and Stakeholder EngagementsupiBrted operations when
there are constraints on conducting public meetings. March 20, 20@0,E SF/ Saf eguar ds
Considerations

in Construction/ Civil Wor ks

in Construction/ Civil Wor ks
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ESSs Yes/No| Application
communities and related areas.

ESS 5 Land Yes |Land acquisition, restricions on land use and involun

Acquisition, resettlement are likely during the implementation of the Project

Restrictions RPF will provide guidance on RAP preparatio

on Land Use

and The project shall try to minimize land acquisition and any assoc

Involuntary physical or economic resettlement wherever possible espe

Resettlement during detailed engineering designs for roads, drains, and
community facilities to be upgraded/constructed.

ESS 6:| Yes | No subprojects will be financed inside or near protected areas

Biodiversity sensitive habitats. Sytrojects will be screened for potential diré

Conservation and indirect impacts omatural habitats.

and In case the project will purchase natural resources commaoditieg

Sustainable as timber, it will be important to establish the source area and to

Management a mechanism in place to ensure that the Primary Suppliers a

of Living significantly impacting sensite ecosystem or degrading natu

Natural habitats.

Resources

ESS 7' No Relevance of this ESS will further be assessed during pr

Indigenous preparation as part of the ESIA process asdwe get more

People/Sub information and clarity especially about selected and confir|

Saharan locations and sites for project implementation.

African

Historically

Underserved

Traditional

Local

Communities

ESS 8:] Yes | The Project will be implemented in 45 LGAs, all with differg

Cultural cultural backgroundsElements of cultural heritage are found

Heritage some of the ULGAs such that thesgotential for cultural heritag
resources to be found unexpectedly (chance findssamning of
subproject sites to avoid impacts on cultural heritayging
construction. @Gance finds procedures will be included in
Specifications for the contracts.

ESS 9] No This ESS is not relevant to the Project.

Financial

Intermediaries
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ESSs Yes/No| Application

ESS 10: Yes | A Stakeholder Engagement PIEBEP) has been prepared to gu
Stakeholder implementing agencies on how to provide stakeholders with tin
Engagement relevant, understandable and accessible information, and c
and with them in a culturally appropriate manner, which is free
Information manipulation, interference, oercion, discrimination an
Disclosure intimidation as well as establishment / strengthening as relevar

GRM for all stakeholders.

3.4.2 World Bank Safeguard Tools for theTACTIC Project in Kahama Municipal Council

The implementation of each of the ESSs will be enabled through five instruments which are all
part of the Operational Manual of the TACTIC and therefore mandatory and which have been
developed based on the respective ESSs:

i) Environmental and Social Managent Framework (ESMF) (and subsequent ESIAS/ESMPS)
for the application of the ESS1, ESS2, ESS3, ESS4, ESS6 and ESSS.

i) Stakeholders Engagement Plan (SEP) for the application of ESS10;

iii) Resettlement Policy Framework (RPF) and any subsequent RAPs for thatappld¢ ESS5;

iv) Labour Management Procedures for the application of ESS2

v) Environmental and Social Commitment Plan (ESCP) which will describe the obligations of
the borrower to apply the above instruments and other actions.

3.4.3World Bank EHS Guidelines

The World Bank Groups Environmental, Health, and Safety (EHS) Guidelines are technical
reference documents with general and industry specific examples of Good International Industry
Practice (GIIP). EHS Guidelines are applied as required by their resppoticies and standards.
These industry sector EHS guidelines are designed to be used together with the General EHS
Guidelines document, which provides guidance to users on common EHS issues potentially
applicable to all industry sectors. Specific guites which will be used is Environmental, Health,

and Safety (EHS) Guidelines: Environmental Waste Management. As stipulated earlier the
guidelines will be used together with the Environmental, Health, and Safety General Guidelines.
The EHS Guidelines caoain the performance levels and measures that are generally considered to
be achievable in new facilities by existing technology at reasonable costs. Application of the EHS
Guidelines to existing facilities may involve the establishment ofspigeific tagets, with an
appropriate timetable for achieving them. The applicability of the EHS Guidelines will be tailored

to the hazards and risks established for the project in accordance to the proposed project activities.
The circumstances that skilled and exgeced professionals may find when evaluating the range

of pollution prevention and control techniques available to a project may include, but are not
limited to, varying levels of environmental degradation and environmental assimilative capacity
as well & varying levels of technical feasibility. The applicability of specific technical
recommendations will be based on the professional opinion of qualified and experienced persons.

The project proponent shall comply with the relevant requirement of enwnmain health and
safety (EHS) of the World Bank Group (WBGhe World Bank Environmental Health and Safety
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General Guidelines containing quantitative limits and good international management practices to
manage potential impacése described ifiable 9.

Table9: World Bank EHS Guidelines applicable

EHS Guideline

Content & Relevance toZongomela Industrial Park Project

General EHS

Guidelines (2007)

These guide performance levels and measures that are ge
considered in thachievement of new facilities by existing technolg
at reasonable costs. Application of the EHS guidelines to exi
facilities may involve establishing sigpecific targets, with a
appropriate timetable for achieving them.

EHS Guidelines for-
Air Emissions ang
Ambient Air Quality,
2007

Requirements of the guidelines have been incorporated in the ar
and management measures for emissions management

construction and operation phases of the proposed facilitig
Zongomela Industrial ParkThis provides guiding approach

managing significant sources of emissions, including spe
guidance for assessment and monitoring of impacts.

General EHS
Guidelines 3
Community Health

and Safety (2007)

These address project activitiegplemented outside of the tradition
project boundaries but that are nonetheless related to the g
operations, including water quality and availability, traffic saf
transport of hazardous materials, disease prevention, and eme
preparednesand response.

EHS Guidelines]
Waste  Managemer
Facilities (2007)

If significant waste management activity such as incineratio
included in the project scope/design basis, leading to creat
separate waste management facility, the World Bank goetelior
dedicated waste management facilities could apply.

General EHS
Guidelines 1
Environmental (2007)

It covers a range of environmental aspects that apply to most ind
development projects. The subsections are air emissions and a
air quality, energy conservation, wastewater and ambient \
guality, water conservation, hazardous materials management,
management, noise and contaminated land.

WHO Ambient
Standards

Air

The ambient air quality guidelines specified in the Standard have
incorporated in the analysis and development of manage
measures to avoid or minimize human health risks.
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3.4.4 Other World Bank Instruments Applicable for TACTIC Project

1 Environmental and Social Framework Guidance Notes for Borrowefs

The World Bank has developed several Guidance Notes to ensure the governments (borrowers)
comply with the World Bank Environmental and Social Standardss gtidanceis public
documents that be accessed in the World Bank wébsite

Among the applicable guidance notes for HEET are:

1 Community Health and Safety:
http://documents.worldbank.org/curated/en/290471530216994 89946 AnceNote-4-
CommunityHealthrand SafetyEnglish.pdf

1 Gender based violence:
http://documents.worldbank.org/curated/en/3998815383361596diEmentand Sociat
FrameworkESFGoodPracticeNote-on-GenderbasedViolence English.pdf

3.5 International agreements, Conventions and Treaties
International agreements, convention and treaties which are relevant to this project include:
3.5.1 United Naions Framework Convention on Climate Change (1992)

The objective of United National Framework Convention on Climatic Change (UNFCCC) is to
stabilize the concentration of greenhouse gas (GHG) in the atmosphere, at a level that allows
ecosystems to adapttnaally and protects food production and economic development. Article 4
commits parties to develop, periodically update, publish and make available national inventories
of anthropogenic emissions of all greenhouse gases not controlled by the Montread| Kyt
source) and inventories of their removal by sinks, using agreed methodologies. It commits parties
to mitigate GHG as far as practicable. Since Tanzania is a Party to the Convention, she will have
to account for all sources of GHG in her futureibial Communications. In this aspect, since this
proposed Project is subjected to emission some amount of the GHG from its falitieles and
machineries.

3.5.2 Kyoto Protocol (1997)

The Kyoto Protocol is an international agreement linked to the W=O'he Kyoto Protocol

binds 37 industrialised countries and the European Community to reduce their GHG emission by
5% from 1990 levels in the commitment period 2@082. The Protocol differs from the
Convention in that while the Convention encouragesistrthlized countries to stabilize GHG
emissions, the Protocol commits them to do so. It recognizes that developed countries are
principally responsible for the current high levels of GHG emissions in the atmosphere as a result
of more than 150 years ofdastrial activity. As a result, the Protocol places a heavier burden on

4 http://www.worldbank.org/en/projects -operations/environmental -and-social-
framework/brief/environmental -and-social-framework -resources#qguidancenotes

5 https://www.worldbank.org/en/projects -operations/environmental -and-social-
framework/brief/environmental -and-social-framework -resources#guidancenotes

49



http://documents.worldbank.org/curated/en/290471530216994899/ESF-Guidance-Note-4-Community-Health-and-Safety-English.pdf
http://documents.worldbank.org/curated/en/290471530216994899/ESF-Guidance-Note-4-Community-Health-and-Safety-English.pdf
http://documents.worldbank.org/curated/en/399881538336159607/Environment-and-Social-Framework-ESF-Good-Practice-Note-on-Gender-based-Violence-English.pdf
http://documents.worldbank.org/curated/en/399881538336159607/Environment-and-Social-Framework-ESF-Good-Practice-Note-on-Gender-based-Violence-English.pdf
http://www.worldbank.org/en/projects-operations/environmental-and-social-framework/brief/environmental-and-social-framework-resources#guidancenotes
http://www.worldbank.org/en/projects-operations/environmental-and-social-framework/brief/environmental-and-social-framework-resources#guidancenotes
https://www.worldbank.org/en/projects-operations/environmental-and-social-framework/brief/environmental-and-social-framework-resources#guidancenotes
https://www.worldbank.org/en/projects-operations/environmental-and-social-framework/brief/environmental-and-social-framework-resources#guidancenotes

devel oped nations under the princi pltpovide§ @ c o mi

mechanisms to achieve this objective, namely the carbon trading, joint implenreatadidhe
clean development mechanism (CDM). Since Tanzania is not one of the 37 industrialized countries
bound by the Protocobn the CDM it is relevant to this project.

3.5.3 The convention on wetland RAMSAR

The Convention on Wetlands (Ramsar, Iran, 1)9¢alled the "Ramsar Conventienls an
intergovernmental treaty that embodies the commitments of its member countries to maintain the
ecological character of their Wetlands of International Importance and to plan for the "wise use”,
or sustainable usef all of the wetlands in their territories. Unlike the other global environmental
conventions, Ramsar is not affiliated with the United Nations system of Multilateral
Environmental Agreements, but it works very closely with the other MEAs and is affuiepa
among the "biodiversityelated cluster” of treaties and agreements.

3.5.4 Convention on Protection of Workers against Occupational Hazards in the Working
Environment Due to Air Pollution, Noise and Vibration

This Convention, ratified by Tanzaniali@84, provides the framework for ensuring a safe working
environment for workers. The implementation of infrastructuralmolects will ensure that it
prevents the exposure of its workers and the public from any occupational hazards by providing
approprate security and safety equipment.

3.6 Regional Agreements

3.6.1 Other relevant International Conventions Ratified by Tanzania

ILO Convention: C138 Minimum Age Convention, 1973 (Ratified by Tanzania (United Republic
of) on 16:12:1998) whiclprohibits Child labour. ILO Convention: C182 Worst Forms of Child
Labour Convention, 1999 (Ratified by Tanzania (United Republic of) on 12:09:2001). Therefore,
in accordance with these Convention requirements, TACTIC Projects shall adhere to the ILO
Convention, particularly in child labour employment. ILO Convention: C148 Working
Environment (Air Pollution, Noise and Vibration) Convention, 1977 (Ratified by Tanzania (United
Republic of) on 30:05:1983) which protects Workers against Occupational Haztrel$\forking
Environment Due to Air Pollution, Noise and Vibration.

3.7 Institutional Arrangement for Environmental Management

Tanzania is among countries in East Africa with an Act for environmental management legislation.
The legislation, Environmental &hagement Act (EMA) (2004), provides a legal and institution
framework that guides the implementation of the environmental management activities. The
framework provides a preequisite for effective implementation of Environment Policy at all
levels (Natimal, Region, Council, and Village/Mtaa/Hamlet). According to the Environmental
Management Act (EMA) (2004), there is the Environmental Management Committee established
at the Hamlet/Village/Mtaa, Ward, Council and at National level with the responsibilithe

proper management of the environment in respect of the area in which they are established. The
functions and responsibility of these committees are well explained in the Act. Moreover, section
36 (1), (2) of EMA stipulates that each City, Municidaistrict and Town councils shall designate
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or appoint an Environmental Management Officer (EMO) who shall perform among the following
functions:
i) Advice the environmental management committee to which he/she belongs on all matters
related to the environme
i) Promote environmental awareness in the area he/she belongs on the protection of the
environment and the conservation of natural resources.

iii) Monitor the preparation, review and approval of Environmental Impact Assessment for local
investments.

The Instittional set up as presented in figure 13 explains the layers of decision making from
national to Village/Mtaa/Hamlet levels
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Figurel3:Institutional Set Up for Environmental Management in Tanzania Mainland
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CHAPTER FOUR
ENVIRONMENTAL AND SOCIAL BASELINE DATA

4.1 Introduction

Sets out in detail the baseline data that is relevant to decisions about project location, design,
operation, or mitigation measures. This should include a discussion of the accuracy, reliability,
and sources of the data as well as information about datesunding project identification,
planning, and implementation. Identifies and estimates the extent and quality of available data,
key data gaps, and uncertainties associated with predictions. Based on current information,
assesses the scope of the aede studied and describes relevant physical, biological, and
socioeconomic conditions, including any changes anticipated before the project commences.
Takes into account current and proposed development activities within the project area but not
directly connected to the project.

4.2 Geographical Location

4.2.1 Coordinates and boundary

Kahama Municipal Council was established in January, 2021, after being officially declared as a
Town Council on Government Notice No. 174 and published on theflJure 2011 in the Local
Government (Urban Authorities) Act, (CAP.288) by the Order Made under Section 5 (3)"On 28
January 2021 the town council was upgraded and declared to be a Municipal Council by the late
President John P. Magufulkahama Municipal Counil is in the NortAWestern plateau of
Tanzania.Kahama Municipal Council which is northern western plateau of Tanzania is in Kahama
District which is one of the three (3) Districts in Shinyanga Region namely Kishapu, Shinyanga

and Kahama.

Kahama MuniciphCouncil is located between latitude®®05 0 &% @0 49out h of t he
and Longitudes 38 00 &0 @o 3Bast of Greenwich on the road
DRC Congo, Uganda, Burundi and Rwanda. It is bordered by Tabora Region to its patby

linking to Nzega District and Msalala District Council and Geita region to its north.

4.2.2 Area and Administrative Units

The size of Kahama Municipal Council covers an area of 1520°JK&2,016.1 ha) of which
45,834.5 hectare is used for resitiel and 106,181.6 ha used for diverse economic activities
including farming and livestock keeping and is administratively divided into 20 wards comprising
of most of Kahama Division. However, other parts of the council cover rural area with 45 villages.

The Municipality area has 20 wards nam&ghama Mijini, Nyasubi, Majengo, Nyahanga,
Zongomera, Mhongolo, Nyandekwa, lyenze, Kinaga, Busoka, Ngogwa, Wendele, Kagongwa,
Isagehe, Mondo, Mwendakulima, Kilago, Nyigogo, Mhungula and Malunga. Also has 4%¥illag
which are subdivided into 32 swiilages (Streets) and each ward being a group of streets that are
locally administered as a unit. Each ward has an Executive Officer and every village has its own
village government and assembly.

53



Politically the Municipal council is within 1 electro constituencies with 20 Wards each represented
by one elected Councilor and six appointed Councilors representing special seats for women. This
makes a total of 28 Councilors including 2 members ofigmadnt. There are also politically
elected leaders, 45 at the villages and 32 at\lihge levels (streets).

4.3 Agro-Ecological Zones and People

4.3.1 Climate

Kahama Municipal Council is dominated by extensive plains, gently undulating plain and flat
plains which covers almost 82% of the surface. 13% of the surface is valleys (Mbuga) and Hills
occupy 5% of the total surface. It receives rains in the duration of approximately 5 months, starting
from late October to early May. This rainy season is charaetd by tweweek to onemonth dry

spells, being most pronounced in January and February. It receives an average rainfall between
750 to 1030 mm. Temperatures is relatively constant throughout the year, with mean daily
temperature ranging from &1 to 26C. The proposedParkdesigns shall take into consideration
changes of weather particularly in terms of temperature and rainfall by ensuring there is proper
ventilation, minimal solar exposure, outdoor shading by trees and alternative water sireees.
planting within theindustrial parkis encouraged so as to minimize extreme hot condition and
prevent dust during hot and windy seasons respectively.

4.3.2 Population Size and Growth

According to the 2022 National Population and Household Census, Kahanieigdu@ouncil

had 351,957 people which are about 15.7% of the regional population (2,241,299). The male
population was 172,459 while the male population was 179,498 (51.5%). The growth rate is 3.8%
per annum and by 2019 Kahama Municipality was estimatbé\e a population &12,349 (men
151,524 and women 160,82Bjth 49,436 numbers of households at the average family size of 5
persons and the life expectancy set at an average of 45 Vearage distribution for Kahama
Municipal Council shows that thgoung population under 15 years was 49.2 percent. For the
working population of the age group between 15 to 64 years the proportion was #Be7btgh

growth rate is attributed to immigration rather than to human multiplication. The proposed project
is likely to lead to increased population in Kahama since people will be coming from different
areas in search for employment opportunities during project implementation.

4.4 Socioeconomic Activities

4.4.1 Gross Domestic Product (GDP)

Levels of GDP per capitre obtained by dividing GDP at current market prices by the population.

A variation of the indicator could be the growth in real GDP per capita, which is the percentage
change in real GDP divided by the population. In the year 2014/2015 records indnzdted
Revenue collection and utilization for Kahama Municipal Council increased from 86% to 94.34 %
in the year 2017/2018. Kahama Municipal Council GDP and Per Capital Income with Land labour
and its skills, and capital including equipment, provide thenma@ans of economic production.
Kahama Municipal Council, like other councils in central, northern and lake zones, has larger
livestock population, including cattle, goats, sheep and poultry and consider the second economic
activity that can employ sigicant number of people and contributes large share to the GDP of

54



Shinyanga region and country at large. Unfortunately, its contribution to the regional GDP is very

low. Main reason for poor performance of these sectors has been influenced by podraairad

practice of Agriculture, livestock keeping with no regular treatment, absence of livestock
infrastructure and medi ci ne. The proposed pr
contribution to regional GDP as a result of increased small lasgadhat will be established in

the newZongomela Industrial Paiknd other areas nearby.

4.4.2 Agriculture

Agriculture is the main source of income to the majority of households residing in Kahama
Municipal Council. Most of them are engaged in rice amdzecultivation and some vegetables

and fruits cultivation. Others obtain their sources of cash income from different petty businesses
and some are employed in different private and public institutions. However, agricultural activities
have beenthe keyocnt r i but or to the council 6s per capit
council. Agriculture and forestry are the main sources of livelihood of the people of Kahama
Municipal Council

Kahama MC comprises a total area of 152,016.1 Ha (1,520.2km2) of which available arable land
for cultivation is 71,873 Ha (47.3%) of the total land. While, suitable land for irrigation is about
4000 Ha and area under irrigation is 3.2 Ha. (0.08 %) of solighble land for irrigation). The
population is 242,038 (Census 2012) and an estimate of 323,905 (VI6ih&B0 (48%) and Men
166,775 $1%) by 2019 while the total number of farmers is 10630 (4.4% of total population).
KMC agriculture sector contributesbout 35% employment to Kahama residents and 45%
revenues. The proposed project will bring positive impacts to the agricultural sector in Kahama
since there will be market for agricultural products resulting to its growth.

4.4.3 Beekeeping

Thoughbeekeeping practice is still done in traditional ways but it is another subsector which earns
income to Kahama Municipal Council. Beekeeping in Kahama Municipal Council produces poor
guality of bee products such as honey, glue and Bee wax due to itmlodalof its production.
Currently, the council has 7 beekeepersdé gro
beehives and 1 honey processing industry.

Currently Production and Productivity Kahama Municipal Council honey production by June
2019 is stimated to 2670 Kg pstear that fetch TSH. 10,680,00@hd 186 Kg of beeswértch

TSH 612,000/ Also, there is an increase/ of beekeepetisin the council compared to past trend
where 60 in 201555 in 2016, 80 in 2017, in 2018 and 92 in 2019. Ih&ma Municipal council

there are only two apiaries, one is in Wendele (Ngogwa) with 110 hives and another one is in
Mwendakulima (Mwendakulima) with 150 beehivé$ie current status of Beekeeping Reserves

is as followsiKilago village Forest (Ngitile) wit a total area of 304.32 Ha, Ngulu Village (Nagitili)

at Ngongwa with ana area of 330.14 Ha., Igunhwa Village Forest (Ngitili) with an area of 141 ha.,
Ukamba Local Authority Reserve at Bukamba. This has 1,000 Ha, Mkweni Hills Reserve at
Wendele. This is wter TFS and has an area of 15,744 ha, Chapulwa Forest reserve at
Mwendakulima.The proposed project will have a positive impact to beekeepers in Kahama since
there will be market for selling their products such as honey.
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4.4.4 Mining Sector

Kahama MunicipBCouncil plays a significant role in mineral production in the country. However,
the sector has yet to contribute significant]l
Municipal Council attracted a large flow of Foreign Direct Investment, mainiggrmining of

gold at Buzwagi in Mwendakulima Warddble 10). Minerals are a principal source of income

for many developing countries, including Tanzania. At first glance, minieraeconomies have

an advantage over those less vegitlowed because mnags provide funds for rapid development

and poverty reduction. Mining in Kahama Municipal Council is a famous economic activity and
therefore mining sector has significant contribution to the council's economwnifieesl deposit

available in the councis Gold which is in large scale at Buzwagi Gold Mi{@pen ground

mining), Also there is small scale gold mining activities at MwirHewever, Smalkcale

Di amond mines are found atconpgneswetelopertingintheh er e
past Figure 14). The proposed project will be positively affected since the influx of people from
other areas will be customers and business owners indbstrial parkwhich will increase the

markets revenue.

Table10: Number of large, mediumnd smahscale minerals by 2012
District | Type of Mineral Deposit{ Small Scale Medium Scale Large Scale
Kahama| Gold 6 0 1
Total 6 0 1

Figure14: Gold processing plant at Buzwagi Gold mine 7km from Kahama Muni3malrce:
KMC, 2018)

4.4.5 Nature and Tourism

According to the national industryds mission
is develop sustainable quality tourism that is ecologically friendly to the conservation and
restoration ofthe nvi r onment and its peoplebs culture.

unique destinations in the Tanzania that has yet been discovered by many. It is a land of much
wonder holding an unparalleled diversity of fauna, flora and many natural features.
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Tourism is of growing importance as visitors stop during their journey to use the facilities and
services available in the Municipal. The existence of large number of quality andquigdped

Hotels in the Municipal also offers scenic sites for campmjrast that are attracting a growing
number of tourists who come from various parts of the world to Gombe and Malagarasi western
Tanzania. Such visitors include those attending conferences and workshops, and foreigners on
safari and beach holidays trawed] from the north to south of Africa in overland trucks. This
sector will positively affect the proposeadustrial parksince the tourists will be among the
customers and business owners.

4.4.6 Eco Tourism

To promote domestic and international tourism, most important areas identified by Government
of Tanzania are development of infrastructure, product development andsifdiaéon,
development of ecadventure sports, -cultural presentations, providing inexpensive
accommodation, streamlining facilitation procedures at airports, human resource development,
creating awareness and public participation and facilitation ofagerisector participation.
Availability of good infrastructure such as accommodation facilities, telecommunication services,
roads, banks/bureau de change services and tour operators are an important tool for the
development of competitive tourism industy.commodation facilities are important in attracting
tourists. Therefore, information about hotels, camp sites and lodges are vital for the tourists, as it
helps them to choose the type of accommodation they like as well as compare the quality against
prices charged. In Kahama Municipal Council the Shinyanga to Kigali and Bujumbura and DRC
Congo Road ways plays a key role in the-tmaism development. The road provides easy
communication between the Council and other big commercial cities in TanzaniBdikes
Salaam and Mwanza which encourage more people to come in search of business opportunities,
mining activities as well as those who come for tourism purposes. The available accommodation
facilities which range from hotels to guest houses are ta kxtent located at the centre of the
Kahama district and the Kahama Municipal Council in general. In this regards, construction of
new accommodation facilities become a pressing issue. There is also a need of increasing the
number of financial servicesich as banks, bureau de change etc., so as to meet the higher demand
of these services in the near future. In Kahama Municipal Council there are number of executive
hotels and guest Houses including the following Submarine Hotel, Mongo Hotel, Buzwagi vie
Hotel, Pine Ridge Hotel. Presence of théustrial parkwill help promote ecdourism as one of

the services that is highly required to bring development by attracting tourists.

4.4.7 Industrial Development
According to the National Bureau $fatistics (NBS), enterprises are grouped into three categories
according to capital outlay and number of people employed:
9 Micro industries are those employing less than 50 people and with capital of less than TZS
5 million
1 Smallscale industries are thoggth capital of more than TZS 5 million but less than TZS
200 million and employing less than 50 people
1 Medium scale industries are those with capital of more than TZS 200 million but less than
TZS 800 million and employing less than 100 people
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1 Large sca industries are those with capital of more than TZS 800 million and employing
more than 100 people

Through the 2012 census, Kahama Municipal Council realized a total of 473 small scale industries
of which 5 are Food processing industries and 467 milliaghmes and1l honey processing
industry.

In Kahama Municipal there is special zone which has been planned and allocated for small scale
Industries and Industry. This zone has 2160 acres of which 500 acres have been surveyed and
allocated. Development prajebudget trend for the Kahama Municipal for the past 2 years has
been increasingnd the council has allocated 2,500 acres Poténtiastment Areas for small and

heavy Industries at Zongomera ward. Currently Kahama Municipal Council has inspected the 5
available Food processing industries which are registered by TFDA among which 3 are medically
examined Table 11). The proposed project is going to promote industrial development because
most of the industrial products will be sold in thdustrial parkfor wholesale as well as retail.

Table11: Production for 2013/12019/20 Crop season

Crop 2013/14 | 2014/15 | 2015/16 | 2016/17 |2017/18 |2018/19 | 2019/20
Maize 22598.25 | 19139.4 | 26683.6 | 12342.6 |34174.6 |21647.9 | 38,500
Rice 28096 30635.2 | 44607.6 |21194.2 |39503.4 |27082.2 | 69,900
Bulrush 0 0 0 0 1 0 0

millet

Sorghum 67.2 275 214 257.8 252.1 7.5 10.800
Cassava 5437 12339.7 | 4987.5 5375.4 13433.9 | 5995.9 24,000
Sweet 3981.5 14120 9583.8 62239.6 | 60875.6 | 27498.6 | 19,700
potatoes

Beans 439.5 372 920.3 312.9 974 473.4 659.5
Bambara | 71.3 49.5 394 54.2 377.8 90.4 260.0
nuts

Groundnuts| 3061.4 2426.9 9033.5 3184.9 5399.5 8409.2 705.36
Cotton/ 575.83 134.2 108.3 125.7 287140 | 262057 | 23.37
Sunflower | 441 493.9 524.8 174.2 1088.5 1038.9 795
Grams 1 2 29.4 24.5 17.5 0 -
Cowpea 5.2 409.5 857.7 206.9 682.5 1285.5 823.4
Cheakpea 96.3 tons 260.8
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4.4.8 Irrigation

Kahama Municipal Council is endowed with the suitable land for irrigation aboutH&60t of

which total area of more than 1,200 acres (485 ha.) of plain land is potential for irrigation at
Mal enge village,500 ha at Bumbi ti AAO Vill age
MC population to move away from subsistence to a more conaherede of production through

reliable irrigated agriculture which has proved to be an essential tool for combating food shortages,

and alleviating hunger and poverty in other aréa¥ahama Municipkty, the basic irrigation
infrastructures, requireaf effective provision of good agricultural yields includes: Dams, water

trough, main canal, secondary canal and tertiary canal. Availabiliteaharkefor agricultural

products will result to the increased need for production which will lead to éaefoeirrigation.

4.4.9 Livestock Sector

Apart from growing crops the residents also practice livestock keeping as an alternative source of
income. Livestock is the second important economic activity for the residents of Kahama
Municipality. The livesto& kept are cattle, goats, pigéeep, donkeyand poultry The livestock

sector makes significant contribution to food security and poverty eradication at household level.
Besides, the subsector is an important source of protein through meat, milkugingl products.
Livestock is the second important economic activity for the residents of Kahama Mutyicipal

large extent, livestock keeping is predominantly traditional and involves mostly indigenous
chicken. Other livestock kept are cattle, goaisep, donkeys, pigs and chicken.

Although less than 0.5% of the labour force is engaged exclusively in livestock rearing in the urban
areas as compared to about 1% in the rural areas of Kahama Miityictpaltotal economic value

of this activity is sigificant. Traditional cattle are reared usually through free ranging in rural
areas, and in the urban periphery improved dairy stock are usually stall fed. About 3.8% of the
area of the Kahama Municipg is used for livestock husbandry. Men (1.1%) areatiely than
women (0.8%) to be involved in Cattle keeping. Farmers are supported through the public
agricultural extension and disease control services by Kahama Muityci@he of the general
distinctiveness of farming in the Kahama MC is the dononabf continuation farming
undertaken by smallholder peasants with very diminutive commercial inclinations in their
husbandry practices. Most of them use low yielding plant seeds and livestock breeds, with minimal
application of yield boosting inputs suah fertilizers and disease prevention applications. Crops
are cultivated on approximately 106,181.6 hectors which is suitable for agricultuiadtibgial
parkwill promote livestock keeping in Kahama since there will be market for its products such as
meat, milk and chicken.

4.5 Food Crops

4.5.1 Food Security

Food security refers tosatuation that exists when all people, at all times, have physmahland
economic access to sufficient, safe and nutritious food that meets their dietary needs and food
preferences for an active and healthy Mein food crops produced in Kahama Mecipal Council

are maize, cassava, sweet potatoes, sorghum, groundnut, millet and beans. Cotton and rice
constitute the main cash crops. Maize is most important cereal grown. It is cultivated on about
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16,480 hectors. However, due to general use of leelsswith lower productive capacity, yields

are often poor than would have been the case with improved varieties. The proposed project will
have a positive impact on food security because there will be market hence increased production
as a result of incessed demand.

4.5.2 Cash crops

Most predominant cash crop planted in Kahama MC which are income earning crops. They include
cotton, tobacco and chickpea. Cotton and Tobacco are one of the most important cash crops in the
Kahama Municipal Council but lesew because of a fall in prices in the world market. Farmers

are trying to revive production with assistance of various companies. The promhsstdal park

will be a great place to sell these crops, therefore leading to more production.

4.6 Infrastructure

4.6.1 Roads

The road network is a crucial means of transportation for both goods and services. It enhances the
movement from one area to another and also allows social interactions. -fuailifly road

network is important for connecting key areas a8 as the isolated local communities, improving
domestic firms' i nvest ment deci sions and al
investmentsThe roads are the most important means of transportation in Kahama Mutyicipal

In Kahama Municipaty, major roads are highly passable throughout the year but collector and
feeder roads are not passable especially during rainy season. The roads are affected leading to poor
accessibility to various community facilitielkahama roads are in varioaenditions basing on

the roadinventory survey done there were tarmac roads, earth and gravel roads. The proposed
industrial parkmay be affected due to poor accessibility. On the other hand, the proposed project
will facilitate Kahama MC to upgrade theads in the areas surrounding so as to improve its
accessibility.

Tarmac roads

Kahama Municipal is served by three major tarmac roads which passes through the CBD area these
are:-

1 Isaka road with total length of 5.25 kikigure 15)

1 Tabora road wittiotal length of 6.42 km

1 Lumelezi road with total length of 4.46 Km.
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Figure 15: The tarmac trunk road from Isaka to Bujumbura (Rwanda) which passes outside the
CBD area (Source: MC, 2017

The Municipal has a good road network, The Municipality has a road network of 951.52km of
which 16.13 Km are tarmac, 67.88 Km are covered with gravel and 870 Km are earth roads. The
current road status in the Municipality is showiT able 12.

Table12: Road Type and Con

dition in the Municipality

Type Condition Kilometers
Good 10.7
Tarmac Fair 02
Bad 00
Good 19
Gravel Fair 26
Bad 22.88
Good 90.05
Earth Fair 214.73
Bad 870.94
Total 951.52

(SourceTARURA KMC Records, 2019)

Earth and gravel roads

The earth and gravel roads have covered large area of CBD which connects the different activities
at CBD area. These roads are of great potential because they provide a good linkage and serves

largecommunity Figure 16).
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Figurel6: Road network in Kahama Municip@ource: WMC, 2017

4.6.2 Air Strip
The Municipal of Kahama can easily be accessed by other different modes of air, train, water and
from all the major cities of the East African Community. There is an Air strip at Mwendakulima
which serves visitors who usually come to Kahama Municipal.istoecAir, a private airline

whose flight time is about two hours from Dar es Salaam to Kahama, is the fastest mode of
transport. The flight is currently scheduled three times a veeleet the demand of the customers

at an affordable pricé~(gure 17).

igurel?: KhamaAirport (Source: WMC, 2017
The current Mwendakulima Airstrip caters for international and local visitors who usually come
to Kahama Municipal. It is located 08km from Kahama CBD with three times a sebekiuled

flights to meet customers demand at an affordable pfice presence of this airstrip encourages
aviation industry operators and definitely cargo and passenger operating from Kahama
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Municipality. The Mwendakulima airstrip has currently besarving aircraft consignment both
for passengers and goods cargo that records a three times weekly flight from Precision.

4.6.3 Electricity

The Kahama Municipdly receives 80% of its daily demand of electricity from main secondary
feeders. Electricity sypy is drawn from the national grid system. Electricity is used for
commercial, domestic, institutional and industrial purposes. All wards are served with
hydroelectric power from National Grid System. Electricity is one major part of energy in Kahama
Municipal Council. Electricity is commonly used in Kahama Municipality and rural parts of the
council. Electricity supply which is a prerequisite for proper functioning of nearly all sectors in
the economy in Kahama District stimulates development, bothl sowlaeconomic. Like other
parts of the country, TANESCO is the sole supplier of electricity in Kahama Municipal Council.
A good number of institutions in the council have been connected with electricity. Number of
domestic installations has each day bewmeasing all together with commercial segment of
customers.

4.6.4 Water Supply

Kahama Urban Water Supply and Sanitation Authority (KUWASA) is the main supplier of
clean and safe water in the Municipality. The sources of water are Lake Victoria) sptings,
boreholes and rain water harvesting at a small scale. The current daily water production of
KUWSA is 11,087 cubic metres. It is estimated that 70% of Kahama MC is covered with 16,957
clientsdé connection and 7 Oé@omandgeditbynkUWBA @liertsat i o n
are metered and charged for water used on monthly basis. From Kahama Municipeddafive
strategic plan reveal that, the main source of water supply in Kahama is from Lake Victoria with
a total length of distribution networlpproximately 240 km with 200km UPVC and 14km of steel
pipes Figure 18). The current supply of water in Kahama Municipal Council is adequate. About
84,074 households had reliable and safe sources of water by the yearTabl9 13). The
proposed project W have a water use permit to obtain water from available schemes for
construction activities which can result to the decreased water level if there will be over
abstraction. Also, the proposed bus terminal will increase pressure on the water supply syste
because during all project phases it will require water for several activitiesndungrial park

shall have its own water source i.e., a borehole so that water is made available always and avoid
putting pressure on the water supply system in Kahanmadipality.

Table13: Number of Households with Reliable and Safe Sources of Water in Kahama Municipal
Council 20152019

LGA 2015 2016 2017 2018 2019
Kahama MC 60,870 64,550 65,775 80,054 84,074
Total 60,870 64,550 65,775 80,054 84,074
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Figurel8: Water reservoir tanks in Isagehe, Kahg®aurce: WMC, 2017

4.6.5 Waste Management systems

Kahama Municipal Council has nine (9) collection points which are located in area where the rate
is higher than the collection capacity in unplanned areas and some are just free land, and some
areas there is no collection points people have tendencyouiitiy the waste in the soil despite

the presence of collection point. 12 urban Wards are operated by comivasety organization,

the collection system in Kahama Municipal Council is door to door collection whereby
communitybased organization (CBO) is gss along the roads, household, Institutions and
entrepreneurs to collect all wastes stored in plastic sacks and dustbins. Fteectmmrcollection

is being conducted with pushcart or o6gutad (m
Thetransportation of wastes from collection point to dumping site is conducted by hired Company
where the Kahama Municipal Council cannot conduct the service due to lack of equipment.

Ward Committee and street leaders play major role in management of solid waste. Each Ward
Environmental/Health Officer is responsible for coordination and management of the service by
doing inspection for each street and household. Liquid waste is dispogedugh pitlatrines,

and septic tanks. Residents are serviced by cesspit emptier owned by the private operators. Paid
for washrooms are also available at the central bus terminal and the markets. Kahama Municipal.
Council like other urban areas in &amia is facing the Solid Waste Management (SWM) problem.
The trend seems to worsen particularly in Kahama Municipal Council due to social economic
activities and escalating population growth. In the year 2020 Kahama MC was estimated to have
a population 313,902 and production of solid waste was 170 tons per day while the capacity to
collect is 51 tons per day (30%), and recycling capacity of 79 tonFtayproposed project will

have a proper solid waste management plan in all phases so that it dadd adburden to the
existing challenge by ensuring waste is properly disposed of and where possible recycled. During
the project implementation especially construction phase, the workers will be provided with proper
toilet facilities that may temporarilgerve them to avoid polluting the environment by open
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urination and defecation. Proper sanitary facilities which include toilets and septic tanks and drains
will be well designed to accommodate the needs of the Industrial Park and its users. The proponent
shall ensure all liquid waste produce is disposed of or treated as guided by KUWASA.

4.6.6 Telecommunication and data transmission

Communication services that are available in the Kahama Municipality include postal services,
telephones, private carrieradhinternet. Postal services that include handling of cargo and mail,
money transfers, sale of postage stamps and Expedited Mail Services (EMS) are handled by the
Tanzania Postal Corporation (TPC). Internet cafes and services are provided by Tanzania
Telemmmunication Company Limited (TTCL) and other private providers. There are three local
radio stations namely Kahama FM, Divine FM and HUHESO FM radio. Telephone services are
provided by TTCL, Tigo Tanzania Millicom International Cellular, Airtel, Vodacblalptel and

Zantel. Some of the Municipality institutions are connected to the National Fiber Optic Network.
The proposed project will have a positive impact on the telecommunication sector since there will
be increased demand for communication espedaialting the operation phase.

4.7 Social Services

4.7.1 Health Sector

Provision of good health service is important element required for National development as it has
been visualized from the council levels, poverty alleviation and other health develayaimrent

needed by all Tanzanians. To achieve this, the Government has emphasized on delivery of
equitable and quality preventive, curative and rehabilitative health services at all levels. Provisions

of health services in Kahama Municipal Council are s#lolv the nation and international
standards requirements. The council still has inadequate number of doctors, health infrastructure
and facilities. Moreover, inadequate number of doctors limited provision of curative and
preventive health services suchoagrations, professional assistance and advice, mother and child
health facilities, diagnosis of illness due to shortage or lack of medical machines and equipment,

to mention a few. This is evidenced by high rates of infant and child mortality as weltesah

mortality rate. However, health services can be improved through formulating incentives which
will motivate doctors and other health worker s
is to construct dispensaries in every village amel loealth centre in every ward by both public just

as guided by the national plans. Investors are highly invited to help both public and private sectors

to adhere for increasing accessibility of heal

4.7.2 Health Facilities

Kahama Municipal Council has a total number of 43 health facilities, including 2 hospitals, 5
health centers and 34 dispensaries and 2 clinics. The available health services are under ownership
of the government, FBO, private aRdrastastals. The number health workers provide services do
attend both in and out patients of the entire population of the council and from outside the council
(Table 14).
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Table14: In patient Top Ten DiseasesDiagnosisin KMC

SN | Diagnosis <5yeas Diagnosis 5+ years
Admisson| Death Admission Death
1 | Normd 0 00 Normal 99,711 223
deliveries Deliveries
2 | Maariasevere 22,504 335 Malaria severe 55,321 661
3 | Other diagnosis | 2285 0 Other 33,090 00
Diagnosis
4 | Anemia 11,762 223 Anemia 11,590 223
5 | Cardiovascular 116 00 Cardiovascular 22,813 22
Disesse Disesse
6 | Maaria 6626 99 malaria 21,561 99
Uncomplicated uncomplicated
7 | Pneumonia 11400 110 pneumonia 6668 44
Emergency 5564 emergency 11,411 00
surgica 0 surgica condition
conditions
9 | Diarrhed disesse 11055 119 diarheadisease | 4412 77
10 | Clinicd AIDS 33 0 clinical AIDS 4456 113

(Source: TM Os Office DHIS2, 2019)

HIV/AIDS and TB

Theprevalenceof HIV atKahamaVunicipal Courcil is4.8% andlargeburdenof PLHIV 25,871
and among them 11,326 (43.8) are on ART (HMIS data2017). Various efbrts have beenin
place to combatHIV by government;which includeincreasingHIV testing sites, to expandCare
andTreamentclinics andPMTCT sitesto reach manypeopein needof theservices, HIV Viral
Load testing andtest and treat program so that onceyour diagnosedandstartedon ARTs
however support from other stakehddersis aso necessary. The prevalence of TB is 528/10@00
andtotal numberof clients dagnae to have Tubercul osis was644 amongthem TB/HIV clients
was 294 (45%), Hedth facili tiesproviding TB serviceswithin the courcil is 18 (HMIS 2018).
During the implementation of the proposed project, the number of victims for HIV/AIX8lis
to increase due to immigration of people from different areas interacting with native people in
Kahama.

4.7.3 Education Sector

This section deals with provision of education in the council as one of the basic humarihghts.
system of education as set by the Ministry of Education and Vocational Training is divided into
Pre Primary, Primary and Secondary, Colleges and Univessiand Vocational education.
Ministry of Education and Vocational Training campaign is to haveppreary school in every
primary school.Theoretically, preprimary educatioserves children aged five to six years
(Ministry of Educationand Culture, MOEC 2006) although some children below age five
attendpre-primaryschools. The proposed project will not directly impact this project.
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4.7.4 Primary Education

Primary edwcaton in Kahama Municipal Councitomprisesifve sectionsnamdy; Statistics
and Logistic, Academic, Adult Education, Special NeedsEducation as well as Cultural and
gports section. Kahama MC primary edwcation depatment hasfour centes for special needs
education. The centers are divided into various units including visudly impared, heaing
impared, aswell asdumb and dbinism. The centes are located at Kahana, Nyasubi, Kishima
A andUbilimbi (Table 15).

Tablel5: Centrefor SpecialNeeads

School No. of Centers No. of pupils

Boys Girls Total
KAHAMA 1 8 13 21
NYASUBI 1 13 7 20
KISHIMVAA 1 7 4 11
UBILIMBI 1 3 2 5
Total 4 31 26 57

(Source: KahanaMunicipal Repat, 2019)

4.7.5 Number of Primary School and enroliment

Kahama Municipal Council has total of 113 whereby 80 bgmernment primary schools and

32 private schools with a total of 94,654.00 of which 46,404 being boys and 48,250 being girls in
government schools. While, in private schools the total enrollment is 6957 of which 3,594 being
boys and 3,363 being girls. Alsin government prprimary the total enrollment is 7,943 where

by 3,885 being boys and 4,058 being girls. While, in privateppreary school the total
enrollment is 1,019 whereby 499 being boys and 520 being Gatdg 16).

Table16: Number of primary school and enrolment

Schools Total Pre-Primary |[Primary Grand Total

Enrollment Enrollment

B G [T B G T B G T
GOVERNMENT|2

30123075 6087386444061 79259 4165¢ 4369( 85,346.0
PRIVATE 23

534 5101044 4214 405( 8264 4748 456( 9,308.0
TOTAL 95 94,654.00

3546(35857131428584466587523 146,404.0148,250.00
(Source: KMC- Primary Education Depatment, 2020)

4.7.6Number of Secondary Schools

Kahama Municipal Courcil seconday school depatment has a total number of 35 secondary
schods. 31 of thetotal seconday sahool availade are ordinary level seconday schods (form
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I-1V), whereby 16 beng governmentschoolsand16 privateschods. Also, KMC has 4advarnced
secondary level (form 1-VI1) 2 beng governmentschods and2 privateschods (Table 17).

Table17: Number of Secondary Schools in the Kahama Municipal Council

Level Government Private T otal
O1i level (I-IV) 16 15 31
AT level (V-VI) 2 2 4
Total 18 17 35

(Source: KMC-Seconday Education Department, 2020)

4 8 Environmental Baseline Information

4.81 Sound Levels

Noise level measurement in the selected areas withjrdiject site was done using Environment

Test Meter, Model NO9AQ, #in 1 1 digital multifunction environment meter with measurement

range of 35 to 130dB. The Sound level metre meets ANSI S1.4 type 2 standards and conforms to
IEC 60651 type 2. Equipment@gacy is £3.5 dB of reading. The metre was calibrated using
electrical calibration with buHin oscillator (1 kHz sine wave). On taking measurements, the metre

was set to the AAO0O weighed measurement scal e,
manner as the human wear. The AAO0O scale is a
environmental measurement, and workplace design and law enforcement. The metre was held
approximately 1.5 metres above the land and at least 0.5 metre away from leatohgesurfaces

such as walls. A set of six (6) readings were taken per point and the selection of individual testing
points included areas where people were working and also ensured to capture the centre of noise
source as shown in Tabl&.IThe lowest ath the highest values were recorded and then compared

with local standards, Tanzania Bureau of Standards (TBS). The study took plafdmt8mber,

2022 between 09:00 am to 16:20 pm for proposed project areas in Kahama Municipality.

Table18: Sound Levels Monitoring Data at Zongomela Industrial Area
Date Location Coordinates (Degrees) Sound level (dBA)
dd/mml/yy (Accuracy £3.5 at 94 dBA)

Lowest | Highest | Average
31.12.2022 Centre of the marke| S03.849639 E32.566703 62.9 64.5 63.7

31.12.2022 Centre of the Mini| S03.848927 E32.566300 56.7 57.1 56.9
bus stand
31.12.2022 Zainabu R. Telack S03.849578 E32.565420 65.9 67.4 66.7
Road
31.12.2022 Stand exit road S03.849590 E32.566339 62.2 62.4 62.3

31.12.2022 Stand entrance Roa S03.850716 E32.567593 57.7 59.4 58.6
31.12.2022 Round Road S03.850588 E32.563582 49.8 50.5 50.2

Tanzania Standards as per Tanzania Bureau of Standards (TBS) 70 dBA
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IFC Noise level Guidelines for Industrial and commercial receptors 70 dB(&)

(Source: Consultant, 20p2

4.8.2 Combustion Gaseous Emission Concentrations (Flue Gases)
There is no official record of secondary flue gas emission data due-mvadability of a regular

flue gas emission monitoring program for flue gasditions or emissions. The main sources of

air pollutant emissions are from diffuse sources such as combustion of-cariiaming fuels in

a limited oxygen gas supply. Air quality was measured under this project. The samples were
collected from onsitpoints of the project site by using Digital Gas Analyser HD4400. The present
condition of the air quality is presented in Table 1 for all proposed road project sites. From the test
results, it is found that the sithasno gaseous contaminants of all flgases such as Sulphur
dioxide (SQ), Carbon monoxide (CO) and Nitrogen oxides (NOMN@Dn the other hand, flue

temperature content was far below air temperature and the atmospheric environmental standards

for both the residential and industrial areas thmere within acceptable Tanzania Bureau of
Standards (TBS) limits. This Environmental and Social Impact Assessment (ESIA) used the
Tanzanian standards TZS 845:2019(E) Air Quadlitgpecificatiori and this is one of the nine
compulsory environmental steendls developed by the Tanzania Bureau of Standards and collated
in the National Environmental Standards Compendium. In general, the air quality standards
contain the same tables of limit or guideline values as the regulations as shown or®Table 1

Table19: Findings of Flue gases at Zongomela Industrial Park in Kahama Municipal Council

Date Sampling Coordinates Flue Air 02 CO NO NOx SO | Temperature
point Temperature | Temperature Difference
dd/mmfyy (UF) (UF) (%) ppm ppm ppm ppm (UF)
31.12.2022| Centre of the] S03.849639 77.50 82.00 20.80| 0.00 0.00 1.05 0.00 -4.5
market E32.566703
31.12.2022| Centre of the] S03.848927 78.40 83.70 20.80| 0.00 0.00 1.05 0.00 -5.3
Mini-bus E32.566300
stand
31.12.2022| Zainabu R.| S03.849578 80.80 84.20 20.80| 0.00 0.00 1.05 0.00 -3.4
TelackRoad | E32.565420
31.12.2022| Stand  exit| S03.849590 80.60 85.30 20.80| 0.00 0.00 1.05 0.00 -4.7
road E32.566339
31.12.2022| Stand S03.850716 77.70 85.80 20.80| 0.00 0.00 1.05 0.00 -8.1
entrance E32.567593
Road
31.12.2022| Round Road | S03.850588 81.00 85.50 20.80| 0.00 0.00 1.05 0.00 -4.5
E32.563582

8 https://www.ifc.org/wps/wem/connect/4a4db1e89743ba99dd8b120b22ea32t71%252BNoise.pdf2MOD=AJPERES&CVID=Is4XYBw

7 hitps://www.tbs.qgo.tz/uploads/files/list%200f%20compulsory%20tanzania%20standard%20as%200f%20september%202021. pdf

69



https://www.ifc.org/wps/wcm/connect/4a4db1c5-ee97-43ba-99dd-8b120b22ea32/1-7%252BNoise.pdf?MOD=AJPERES&CVID=ls4XYBw
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Tanzania Bureau of Standards (TBS)
Limits

0.01 | 0.00012

0.00012

0.0005

Source: Primary data/Consultant, 2022

4.83 Temperature and RelativeHumidity

Temperature and Relative Humidity measurements in the selected areas within the project site

were done using Environment Test Meter, Model NO9AQ, i 1 1 digital multifunction
environment meter with measurement rang0fC to +750°C4°F to+1382°F) for temperature
and 25% to 95% Relative Humidity (RHEquipment accuracy i83/3.5% reading £2°C (at

20°C~+200°C) and +5% RH (at 25°C, 35%~95% RH) for temperature and relative humidity

respectively The metre was calibrated using electricalbcation with builtin oscillator (1 kHz
measur ement s,

sine wave). On t a

king

t he

met 1

measurement scale for temperature and percentage for relative humidity, which enables the metre

to respond in the same mannertlas atmospheric conditions. These scales are applicable for

workplace compliance testing, environmental measurement, and workplace design and law
enforcement. The metre was held approximately 1.5 metres above the land and at least 5 metre
away from hot ofects. A set of six (6) readings were taken per points and the selection of
individual testing points included areas where people were working and also ensured to capture

the centre of project. The values were recorded and then compared with meteordéigit@m
Tanzania Meteorological Authority (TMA)Table 20. The study took place on 8®ecember,

2022 between 11:30am to 16:20 pm for proposed project arEashama Municipality

Table 20: Temperature and Relativdumidity Monitoring Data at Zongomela Industrial Park,

Kahama Municipaty

Date Location Coordinates Temperature | Relative

dd/mmlyy (Degrees) (UF) Humidity (%)

31.12.2022 Centre of the market S03.849639 25.5 69.2
E32.566703

31.12.2022 Centre of the Mini-bus| S03.848927 26.1 64.8

stand E32.566300

31.12.2022 Zainabu R. Telack Road | S03.849578 26.8 62.6
E32.565420

31.12.2022 Stand exit road S03.849590 28.5 68.1
E32.566339

31.12.2022 Stand entrance Road S03.850716 26.9 62.2
E32.567593

31.12.2022 Round Road S03.850588 26.8 57.5
E32.563582

(Source: Consultant, 20p2
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4.8.4 Ambient Air Quality

Ambient air quality was measured using a portable device known as Environment Air quality tester
ECO-12. According to the standa31/0120000311C062018. Adoption of the independently
sampled high quality sensors, which can be used to detect COamdiCCQ in ppm, PMo in

e g FRVbsi n & VO in mg/m, temperature and humidity in the environmental Eie

study took place on 3December, 2022 between 11:30am to 16:20 pm for proposed project areas
in Kahama MunicipalityThe equipment was held 1.0m above the ground during measurement, in
which readiig were recorded at each point to represent the value of that particularTpant.
average measured concentration for.R&hd PMo found to range betweeéhand17¢ g £ and
between7 and 46 £ g P respectively. Based on the results, the averagesRifid PMio
concentrations measured at all stations were below the respective standards stipulated by TBS,
WHO/IFS and Environmental Management (Air Quality Standards) Regulations, 2007 presented
in Table 21. The average measured concentrations of Total Voatganic Compounds (TVOCQC),
Carbon monoxide (CO) in ppm, Nitrogen dioxide ()@ ppmand Carbon dioxide (C{ All

the measured parameters were within the stipulated guidelines, i.e., WHO/IFC ambient air quality
guidelines and safe for human health andstimeounding environment. Based on the results, the
project is expected to have an impact during its implementation.

Table 21: Average values of dust levels measured at the proposedgomela Industrial Park
project site

Location Coordinates | Measured Dust | TVOC NO2 CO2 (6{0)
(Degrees) Parameter (mg/m?®) | (ppm) | (ppm) | (ppm)
PM25s PM1o
Centre of the S03.849639 5 7 0.12 0.0 263 0.0
market E32.566703
Centre of the S03.848927 11 15 0.13 0.1 298 0.0
Mini-bus stand E32.566300
Zainabu R. Telack| S03.849578 9 17 0.15 0.0 296 0.0
Road E32.565420
Stand exit road S03.849590 17 46 0.13 0.0 315 0.0
E32.566339
Standentrance S03.850716 7 12 0.12 0.0 301 0.0
Road E32.567593
Round Road S03.850588 8 9 0.14 0.0 293 0.0
E32.563582
0.1 ppm 90 ppm
The Environmental Management (Air for 8 for 15
Quality Standards) Regulations, 2007 40 607 90 hours of minutes
and TBS Standards exposure of
exposure
25for24 | 50for24 | 0.37 0.5 | 0.3 ppm | 4007 90 ppm
WHO/IFS Standards i hour T hour for 30 1000 for 15
mean mean minutes minutes
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of of
exposure exposure

(Source: Primary data/Consultant, 2p22

4.8.5 GroundVibrations

Ground vibrations were measured at 5 points of the proptseglomela Industrial Panroject

site that represented onsite and offsite receptors. The detachedypelbration meter model
TA8663 was utilized to quantify the ground vibration in the study area. The meter has an accuracy
of +5% +2 digits, acceleration 0£199.9 m/$, a wide frequency ranges of 1 Hz to 15 kHz for
capturing almost all possible vibrations for workplace assessments. This meter adopts piezoelectric
effect of artificial polarized ceramic for design. It is suitable for monitoring all kinds of vibrating
mechanich facilities, especially the vibration measurement of rotating and reciprocating
machinery. Based on ground vibrations measurements collected, the average recorded level was
0.35 mm/s (Table 22). The proposed project has the potential to increase thedyrolbiration

levels from its construction activities like movements of heavy equipment and trucks, etc., as well
as during operation phase due to vehicle movement and other works in the piodos&ihl

park

Table22: Ground vibation levels at the propos@dngomela Industrial Park projesite

Location Coordinates Ground vibrations

(Degrees) (mm/s)

Centre of the marke] S03.849639 0.1
E32.566703

Centre of the Mini S03.848927 0.3

bus stand E32.566300

Zainabu R. Telacl S03.849578 0.2

Road E32.565420

Stand exit road S03.849590 05
E32.566339

Stand entrance Roa S03.850716 0.7
E32.567593

Round Road S03.850588 0.3
E32.563582

Average 0.35

Environmental Management (Standards

for the Control of Noise and Vibrations t5imrensm/s PPV at all

Pollution) Regulations, 2015

(Source: Primary data/Consultant, 2D22
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CHAPTER FIVE
STAKEHOLDER CONSULTATION

5.1Introduction

In compliance to requirements of the Environmental Management Act of 2004 and its EIA and
Audit Regulations including the amendments, also the requirement of the World Bank
Environmental and Social Framewasgecifically ESSLO and thesubsequentools suchas the
Stakeholder Engagement Plan (SEPh e t eam conducted staauvarg hol de.
2022 inKahamaMunicipal Council The stakeholders involved were surrounding communities,

district authority,government institutionsuch as TARURAutility companies such as TANESCO
andKUWASA, people with disabilities, youth, womand other potentially affected community
members. This chapter therefore details the issues raised by different stakeholders interviewed
during the audit exercise.

5.1.10bijectives of Stakeholders Consultations

The main objectveo f t he st akehol dersé consultation wer

1. To examine and seek views on health and safety issues from the station employees, the
local and other potentially affected communities

2. Inform the local administration (District Executive Director and officers, Ward executive
officer, Institutions and Mta@ommittee,) on intention of conducting environmental audit
of the existing service station and collect their views on the same,

3. Provide an opportunity to all stakeholders and communities in the project area to raise
issues and concerns pertaining to thevise station activities

5.2Methodology and Data Collected

Stakehol dersé consultation was conducted si mul
groups of stakeholderd=igure 19). The process involved discussion with all interested and
affected parties. During the exercise local community members in particular within a close
proximity to the facility were consulted. Interviews, focus group discussions, physical visits and
consultations were the main methods used in involving selected cliddteh The comments were

ranked based on the frequency and the action to each community reference to the action shall also

be presented.
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Figurel9: Stakeholders consultation in Zongomela Industrial Park

5.3List of Stakeholders Consulted

Stakehol der s b consul

Vii.
Viii.

Xi.
Xii.

Xiii.

TANESCO, Kahama Office

Association of people with disabilities

Association of Traders in Zongomela Industrial Area

Representatives of Zongomela Traders

Association ofvendors at Zongomela market
Association of Mama Ntilie at Zongomela market
Association of drivers at Zongomela mini bus stand
Office of the Mayor oKahamaMunicipal Council

Mini bus stand users
Ward office
Mtaa office
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carr.i
stakeholders. This process allowed the creation of a chain of communication between the project
and the public. The stakeholders identiféetl consulted include

[ KahamabDistrict Councilincluding the District Executive Director and the entire team
(legal, community development, environment, physical planning, engineering)

Kahama Water and Sewerage Autho(K)JWASA)
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5.4 Stakeholder&Comments

The concerns of the stakeholdarg presented iable 23. Some of theconcernsare related to
designs while others are concerned about operation of the project especially the market and mini
bus stand.

Key issues raised by stakeholders were as summarized here under:

St a k e h oategogzati®rdlt was suggested that all stakeholders should be visited and their
recommendationand concern gathered to ensure that there are no complaints or grievance at later
stage of project development. Issues of proof of ownership of land where these prdjdums wi
implemented was also emphasized to avoid conflicts over land ownership.

Designs to consider various climatic and social issuéiswas suggested that designs of the
proposed infrastructures should take into consideration various factors such esSisso&s
concernespecially those related to people with disabilities and climatic factors especially the hot
seasons. People with disabilities requested that all the necessary features used by them and other
disadvantaged group be included in order t&erthe roads user friendly for all groups. Vendors

at the market emphasized the need to have open designs for the market due to hot weather.

Bus Stand and Market to accommodate all current usevendors and users of the bus stand as

well as the market were concern about whether all current users of the bus stand and the market
will be considered and able to return upon completion of construction activities. It was emphasized
by users and vendorgpresentatives that the design of the proposed facilities should consider
returning all users and vendors who are currently occupying the facilities in order to avoid
displacing other people.

Interaction between local communities and influx of laboens during construction should be
monitored: Representatives of local communities are concerned about the impact which might be
caused by the influx of laboers during construction which might lead to increased cases of
violence, HIV/AIDS and social unrest. &hrepresentatives emphasized on the need for the
Municipality and all other concerned stakeholders to ensurectlmin t r avorkers rasdd
labourers are well managed to avoid any cases of social unrest within the community.

Designs to consider energy uséiciency: The stakeholders are of the opinion that designs should
incorporate the concept of sustainableergy.The design should ensure that energy used is
minimized and other sources of renewable energy are considereexdfople,use of natural
lights (use of transparent roof sheets) can be used to minimize the use of electrirdiolister
harvesting can also be considered to supplement water use during deficit period.
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Table23: List of Stakeholdersonsulted and their concerns/ views

(District Manager)

accessibility thus reducing unnecessary conges
and the constructed drainage will remove flood
nuisance.

1 The Municipal Council, contractor and congnits
should cooperate with TARURA to ensure a smd
undertaking of the projects and the office is read

offer a helping hand and their views.

9 Noted

S/IN| GROUP CONSULTED ISSUES/CONCERNS RESPONSE
1. | Kahama Municipal Council|  There are title deeds for all the proposed prg 1 Noted
-Anderson David Msumbj areas.
(Municipal Director)  There are no conflicts or pending compensa| T Noted
-Clemence MKkusg jssues.
(Municipal Urban Planning § The project is consistent withe masterplan/ tow| § Noted
Officer) plan.
-Robert Kwela 1 Local government leaders, residents and traders| 1 Noted
-lbrahim ~ Kuguru  (Ag. peen consulted and made aware of the prop
Municipal Enwrpnmental projects under TACTIC.
Management Officer) | ¢ The proposed developments should be designe¢ 1 The designs have taken in
-Flora K. Sangiwe - \yay that they are manageable and affordable by consideration.
(Ml_mlmpal Planning  kahana residents
Officer) .. | TInvolvement and consideration of the needs| { The designs have consider
Enne Moses  (Municipg * heqpe with disabilities in the proposed projeStse|  inclusivity hence PwDs needs hal
Architect) challenges and deficiencies with the currf been accommodated.
infrastructure design is inclusivity. The need
people with disabilities were not considerekiel
putting wheelchair ramps in buildings.
T Work force is available to help in the projg I Positive
implementation.
2. | Tanzania Rural and Urbg { The proposed projects are known. 1 Noted
Roads Agency (TARURA) | § The project shall have a positive impact to | Positive
-Eng. Joab  Mutagwab community of Kahama by increasing road length
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Tanzania Electric Suppl

Company Ltd (TANESCO)

- Said Hamad (Distric
Operations Engineer)

1 The project is knownThe PIU consulted the offic
to let them know of the proposed projects.

1 The PIU consulted the office to let them know of
proposed projects and TANESCO gave them
utilities layout.

1 The project is likely to fhect their infrastructure
because there are some areas where they w
required to remove the polls and wires to give \
for construction to take plac&he PIU will have to
notify TANESCO by letter if there will be a need f
relocating utilities tha may be impacted by th
project and provide necessary costs for
relocation.

9 Noted
1 Noted
9 During implementation th
proponent  shall liaise  wit

TANESCO to ensure relocation

the affected infrastructure is do
smoothly withouinterfering with the
electric supply and avoid shortage
a long time which will affect the
consumers.

Kahama  Urban  Wate
Supply and  Sewerag
Authority (KUWASA)

- Josephat John (Ag. PCE)

1 They are aware of the project.

1 The project shall have &mporary impact on th
water utilities if there will be a need for relocati
and it can cause losses if there will be
communication between the PIU and KUWASA.

1 The PIU shall notify KUWASA if utilities in somq
areas may require relocation and the budgall be
provided for the task to enable the process
smooth undertaking of the project.

fThe PIU needs to consult KUWASA pri
construction to know of the water supply netw
where the project will cover and if they can
affected and what should dene.

9 Noted.

1 The proponent shall liaise wit
KUWASA to ensure all the affecte
water infrastructures are time
relocated and cover the cost for tl
to ensure the project doest affect
the water consumers in the area.
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People with disabilities

-Mbwana Karata (Vie
Chairperson |
CHAWATA)

-Marco Kanjiwa

(Chairperson T

SHIVYAWATA)

1 They are aware of the project.

1 The roads should have cable stones for easy ug
PwDsandStorm water drainage should be cover

1 The proposed buildings should have wheelc
ramps for easy access.

1 Important signs, there should be a translator for
deaf, Braille/tactile system for the blind in buildin
and roads to render easy use for them.

1 Make available space/frames for thevPs to
carryout businesses. Space for their bajaj
business and shops.

1 They face challenges with the current bus stand 9
it is small and the floors are dusty and poc
managed.

1 Road education and awareness to the drivers o
vehicles on PwDs rahsigns and help them redu
accidents.

7 Consider the participation of PwDs in the proj
through providing employment opportuniti
whether temporary or permanent for the works t
can perform.

1 Noted.

1 The proponent will ensure that
taken into considation.

1 The designs have incorporated tha

1 The proponent will make sure of th;

1 The proponent shall take that in
consideration to ensure the projec
inclusive.

1 The proposed minibus stand will
paved hence such problems will
eliminated.

1 To betaken into consideration.

1 The proponent shall ensure inclus
participation by ensurin
employment of PwDs during proje
implementation.

Local Government Leade
(Dodoma Ward and Mtal
leaders)

- Renatus Numbi
- Dominic Caspary

1 The local government leaders know about f
project.

1 The land is owned by the government and there
no pending compensation issues/conflicts.

1 The design of infrastructure of the park should
sustainable and which conforms to the life stande
status of the dents for which it is designed.

1 There are so many youths who are ready
participate in the construction of the park and
infrastructure.

9 Noted.
9 Noted.

1 The proponent shall take that in
account.

1 The proponent will provide
employment opportunities to the
youths during implemeation.
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1 The greatest fear of the people is the delays du
the project implementation.

1 There is a need faegulating movements/migratid
of people to ensure security and safety of the |
people.

1 There is available space (buffer zone) for tempo
relocation of the present services to give way for
implementation of the project.

1 The contractor has to m®nsistent with the projeq
plan and designs. All infrastructure should be
accordance to the design.

1 There are some cases of GBV and Sexual harasg
where women especially food vendors (mama lis
being abused once they request for payment
servies provided.

1 The project schedule of work should be made kn
to the people in the area, so that they are awareg
not affected and agree to give way for the work
take place smoothly.

1 Park floors and pavements should be well desig
and construct® by using good and sustainal
materials.

1 The proponent will make sure ti
project is implemented as schedulg
1 The proponent will make sure of th;

9 Noted.

1 The proponent will make sure of th;

1 The proponent will make sure the
cases are avoided during proj¢
implementation.

1 The proponent will communical
with local leaders to help inform tH
residents close to the project area
the ongoing project activities ar
how they will be affected an
protected.

9 This is considered.

1 Construction materials should be obtained from| 1 Upheld.
local area/vendors.
Leaders of thassociation of § They know about the project. 1 Noted.
traders 1 There should be monetary services (ATMs { { Considered.

- Renatus Numb
(Chairperson)
- Gerald Egwaga (Secretar

- Meckson R. Wapalilg

(Assistant Secretary)

possibly banks).
1 There should be a police station within the area.
1 There should be a Health Care Centre within
park.

9 Taken into consideration.
9 Taken into consideration.
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- Benjamin  R.
Chairperson)
- Tembo Rashid (Machin

Ownersi Chairperson)

(Stanc

- Deogratias Ishengom
(Timber sellers 7
Chairperson)

- Hilda Rolert

(Coordinator)
- Hezron Bushesha
- Emmanuel John

1 Upgrade the bus stand by putting sustaing
infrastructure such as well constructed roads
streetlights.

1 Toilets should be enough for the users and of g
quality designs which people of all status/ age
use while prioritizing people with specia¢eds.

1 There should be enough frames which the tra
and bus booking agencies can rent at afford
prices and make all the important services avalil
for the users of the park.

1 There should be space for food and fruit sug
services in the area.

1 Theroads are rough and have many potholes ma
it uncomfortable for users during rainy season.

1 All that has been considered in t
proposed project

9 Constered.

1 Upheld.

9 Considered.

1 Once upgraded, such nuisance s
be avoided.

Representatives of trade
and vendors, representativ
of passengers, taxi driver
bajaj, bodaboda, machingg
and other users

- Paul Ndalahwa
Dominic Gaspary
Mary Tito
HassarRamadhan
Dennis Mugarula
Abdallah Mohammed
Felister Daudi

Hadija Tabil

- Samson Shosha

1 They area ware of the project.

1 There should be enough and specific parking fo
types of vehicles and transport facilities (that is n
buses, buses, taxis, bajapd aboda and
cars upon arrival and exiting).

1 The roads in the bus stand should be big enoug
2 vehicles going on different directions.

9 There should be entrance and exit ways for
vehicles.

1 There should be proper drainage systems
stormwater management.

9 There should be properly designed sewage
wastewater management systems in the area.

1 There should be offices for microfinance agencie

1 There should be posts that show direction and na
of specific spaces for the servidesing provided.

1 Noted.
1 The proponent will make sure of th;

1 The degjns have considered that.
7 Considered.
1 The designs haviecorporated that.

1 The industrial park shall hayv
properly designed toilets with sept
tanks for wastewater management

1 The proponent shall take that in
consideration.

1 Taken into consideration.
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1 There should be a check point for the vehicles in
area to ensure safety and security of the passen

1 Road diversions should be properly designec
avoid accidents.

1 The area is prone to the windstorms hence the |
and general degn needs to take that into account
avoid future impacts to infrastructure and people

1 The general design and construction of the park
its infrastructure should take into account the
type of the area since it is prone to floods.

1 There should beontrolled access to the industr
park by putting chains and stopping posts wk

necessary such as entrances and exits.

1 It will be available.
1 Upheld

1 The proponent shall ensutiee roofs
are designed with resilience
weather calamities.

1 The designs will be in such a way tk
the park will not be affected b
floods.

The proponent will ensure that is do

so that safety and security &g

maximized in the park.
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CHAPTER SIX
IMPACT ASSESSMENT AND EVALUATION

6.1 Environmental and Social Risk Classification of the project as per the World Bank
ESF

Environmental and social risks are ratedsapstantial due to environmental and social
impacts likely to be caused by project activiti€Eee WB ESS 1 to 10 except ESS 9 will

all be applicable to assess and provide mitigation measures for the identified impacts.
main impacts of the proposed projects valhanate from the physical construction
activities. No major land use change is expected because these activities will be
implemented within theKahama MunicipalCouncil in existing land usesKahama
Municipal Council already have a master plan thereforis fbroject will finance
implementation of activities which are already -pdetermined within their areas. The
cumulative impact of the works and presence of contractors and machinery on the project
sites is unknown at the moment, but careful supervisiirbezneeded to avoid accidents,

loss of cultural assets and potential conflicts with local communities. Other potential
impacts are related to (i) waste generated at construction sites which can pollute land and
water bodies (cement mixing areas, metalp@vand paint residues, diesel, used electronics
equipment and other residues); open pits in the soil can cause accidents; (ii) food residues
can attract disease causing organisms; (iii) cutting of trees to use as building material
(although this will notbe allowed and construction materials will be supplied with the
authorized vendor); (iv) road accidents; amongst others, (v) Health and safety issues
especially during construction @bngomela Industrial Park

Review of designs and architectural draveingll include E&S aspects in order to increase
safety and reduce negative environmental effects and increase sustainability of the works,
which will require strong willingness by tik@ahamaviunicipal Counciland the PORALG

to implement the changes in cae proposed mitigation measures need significant
changes. Safety aspects specially to deal with the impacts of earth quakes are important to
be considered and quality assurance guaranteed. Other potential environmental and social
risks and their mitigatin measures are elaborated in the relevant section of the appraisal
summary. Tis ESIA for Zongomela Industrial Pangrovides for initial risk assessment

and classification based on the available documentation and data. Implementation of the
project activiies will be positive and urgently needed.

6.2 Impacts Identification

Identification of impacts was followed by prediction or estimation of the magnitude, extent

and duration of the impact in comparison with the situation without the project. The matrix

method was useith order b be able to predict whether impacts are likely to occur as well

as their scale, the initial reference or baseline data prior to the project was determined, and

the future changes forecasted with or without the proposed project. The auphettion
waslasedore x pert sé6 knowl edge as wel |l as checklis

The significance of impacts was tested using the following criteria:



i.The magnitude and likelihood of the impact and its spatial and temporal
extent;
ii. The likely degree of recovery of the affect/ironment;
iii. The value of the affected environment;
iv.The level of public concern; and
v.Extensiveness over space and time (magnitude);
vi.Intensiveness in concentration or in proportion to assimilative capacity;
vii. Exceedance of environmental standaragheshold;
viii. Level of compliance with environmental policies, land use plans,
sustainability strategy;
ix.Level of adversity and seriousness in affecting ecologically sensitive areas;
x.Level of adversity and seriousness in affecting heritage resources, other
land usescommunities and/or indigenous peoples, traditions and values.

The impacts were furtherrated atalsea 186 fio A+30 through A0O0 as

B8  High positive impacts

+2 Moderate positive impacts
+1 Minor positive impact

0 No impacts

-1 Minor negaive impact

-2 Moderate negative impacts
B  High negative impacts

The team focused on significant positive and negative impacts that wereZa@@nd
proposed mitigation measures.

6.2.1 Impact Rating Criteria

Seven criteria were used determine the significance of the impacts in the Matrix, these
include
1 Spatial ScaleThe spatial dimension encompasses the geographical spread of the
impacts regardless of whether they are short term or long Taoe 24 describes
the ratings used ithe Simple Matrix as far as spatial scale is concerned.

Table24: Spatial Rating

International (1) Transboundary
National (N) Within country
Regional (R) Within Region

Local (L) On and adjacent to site

1 Temporal ScaleTemporal boundaries refer to the lifespan of impatadle 25
describes the ratings used in the Simple Matrix.
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Table25: Temporal Rating

ShortTerm (ST) during construction

MediumTerm (MT) | Life of project

Longi Term (LT) Residual impacts beyond life of project

1 Phase During which phase of the construction is the impact likely to occur. The
phases included Mobilization, Construction, Demobilization and Operation.

1 Reversibility of the impact- Every impact was checked if its effect can be reversed
or not. Letter R was esl to denote reversible impacts while IR was used to denote
Irreversible impacts

1 Cumulative Impacts- These are impacts that cause changes to the environment
that are caused by an action in combination with other past, present and future
human actions.

1 Resdual Impacts- These are long term impacts which go beyond the lifetime of
the project.

Table 26 shows Impact Correlation Matrix for the proposed construction.
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Table26: Impact Correlation Matrix for the proposed construction

Project activities and phase
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6.3 Project Alternatives

Consideration of project alternatives is crucial in ensuring that the developer and decikens
have a wider base from which they can choose the apmstopriate option. The following
alternatives have been considered and are examined hereunder:

6.3.1 No project Alternative

The no project alternative entails retaining the current status quo (No construction of the proposed
office building).Adopting this option would mean avoiding most of the negative effects associated
with the presence of the Zongomela Industrial Park and missing all the positive benefits such as
benefits to communities resulting from employment, improved health and hygmeneased
income to KMC etc.

6.3.2 Alternative Site
The option of using another site apart from that of the proposed one (existing) was also considered.
However, the Proposed site was observed to have the following advantages over others;

1 The site is owad by KMC, (No need to buy a new piece of land).

1 Itis currently used for the same purpose, so customers are used to it

1 The plot is located on a favourable piece of land; it is at the CBD area.

1 Availability of all necessary utilities such as electricibdavater supply network

1 Good road network, shall make it easily accessible

6.3.3 Energy Alternative

The use of other alternative energy sources apart from power from the National grid and diesel
generators were considered. As it is the case in mostvefaping countries, supply of electricity

from national grids is not reliable as it mostly originates from hydroelectric power generators,
which depend on rainfall frequency, intensity and pattern. On the other hand, diesel generators
which are mainly usd during power interruptions, emit a lot of greenhouse gases especially when
they are run for a long time. Solar energy was considered and the design team shall explore the
feasibility of using this alternative.

6.3.4 Technology and Building Materials Alernatives
Construction technology involves the choice of building materials and the technique and means
used to erect a building. As with the park design process, cautious consideration of contextual
conditions is crucial to developing appropriate consimadechnologies. In addition, any selected
technology must be constantly reviewed and, if necessary, upgraded during the construction
process. A number of construction technologies were considered. The following criteria was used
to select the most suiike technology options for this building;

1 The use of locally available, leenergyconsumption building materials, especially those

produced with renewable energy sources;

1 The use materials from sustainable production chains (e.g., avoid use of timber from
savage deforestation);
The use noitoxic materials; and
The use materials easily dismantled (and recyclable as building materials or energy
sources).

= =
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6.3.5 DesignAlternative

The proposed project will involve construction of miltnctional building that will provide
availability of adequate and conducive place for business. This is the appropriate design given the
nature of the use and the available space. AtgolNational Human Settlement Policy encourages
multi-storey buildings against horizontal expansion as strategy for space minimization. Prime land
is becoming a scarce commodity and therefore optimal use is encouraged.

6.3.6 Collection, Treatment and disposal of Sewage
Two alternatives was considered for wastewater collection and disposal which includes the use of
offsite sanitation or onsite sanitation. Onsite sanitation includes treatment and disposal of liquid
wastes on site (i.e., Septic tanks etc) while offsite samitateans collection of wastewaters from
the site for treatment and disposal outside of the site (i.e., Sewerage system)-siteesaffitation
(sewerage) was disqualified due to the following reasons;

1 There is no sewerage system near the project area

1 Itis very costly to construct a sewerage system and wastewater treatment plant.

6.3.5 Water Alternative

The option of using another water source was considered apart from that from KUWASA. Water
boozers shall be used to supply water from the dams in Bijlnmgongomela at time any
inconvenienceluring project implementation.
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CHAPTER SEVEN

POTENTIAL ENVIRONMENT AND SOCIAL RISKS AND IMPACTS AND THEIR
MITIGATION MEASURES

7.1 Introduction

This chapterakes into account all relevant environmental and social risks and impacts of the
project.It includesthe environmental and social risks and impacts specifically identified in-ESS2

8, and any other environmental and social risks and impacts arisingreseguwence of the specific
nature and context of the project, including the risks and impacts identified in ESS1, paragraph 28.

7.2 Potential Social Impacts during the Preparatory Phasef Zongomela Industrial Park

7.2.1Positive social impacts
Job Creation and Increased Income to Local Communities

During this phase people shall be employed by the contractor to do mobilization works such as
construction of camp sites, quarrying and material extraction and transportation activities. This
shall increase thecome to all those who have the opportunity to be employed by the contractor.

7.2.2Negative Social Impacts
Disruption of Economic and Social Activities and Services

The proposed project areas might be used by people for cultivation, livestock keeging an
beekeeping, to mention few. Land acquisition for the proposed project will force people to find
other areas to get similar services.

Mitigation measures
Awareness rising to community within the project core area; and
Inclusion of local leaders (Wardfs-ward chairpersons/executive officers or /and
councilors
Development of RAP as per RPF including livelihood restoration measures.

Damage to Cultural Heritage

Inappropriate siting of facilities as well as construction (excavation) activitiakl result in
damage to cultural heritage. While internationally and nationally protected sites are well
documented and can be avoided this may not be the case with locally important sites.

Mitigation measures
1 Implementation of the chance finds procexlas pethe WB guides
9 Screening of potential construction sites to identify cultural heritage.
1 Engagement with local leaders and communities to understand the location of locally
important cultural heritage (as part of screening).
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7.3 Potential Environmental Impacts during the Preparatory Phase (Site Selection and
Design)

Exploitation of Borrow Rts/Quarries and Other Natural Resources

Extractions of water, construction materials from both authorized borrow pits and quarries on
government land, communal land and on priv@tmed land are associated with rampant
degradation with no efforts of restion/revegetation.

Mitigation measures
Exploitation of construction materials will be from the authorized source only;
Restoration of the borrow pits/quarries after use constituting levelling the area and seeding
or planting of trees and/agrasses will be done in association with local government
(natural resources department) and local environmental NGOs. If appropriate the levelled
area will be left for natural reegetation;
Reuse of the excavated soils and demolition rubbles as pire slibbase material;
Construction of underground water reserve tank and introducing rainwater harvest system;
and
Extraction of underground water resources.

Contamination and /Impaired Quality of Receiving BodyLand and Water

Main sources of construoh waste are cleared vegetation andgop (overburden) and domestic
waste from quarries. During quarrying activities, various type of wastes will be generated
including solid and liquid wastes. The wastes may contaminate land or be washed intofiaal su
and ground water resources and impair the quality of these receiving bodies.

Mitigation measures

Efficient collection and disposal system based on the principles of reductiose @nd
recycling of materials, shall be institutedpabject areas;

To reduce the cost of the project, much of the excavated soil and rubble materials will be
reused as initial filling materials where levelling of runway, taxiway and apron is required;
Introduction of waste disposal bins, warning noticestgubat strategic points;

No, on site burial or open burning of solid waste shall be permitted;

Wastes not suitable for incinerations and general municipal waste dampinBd#egies,
plastics, rubberandtires) shall be removed for recycling, treatpeand/or disposal by
licensed contractor as appropriate; and

Instructions to contractor to put on his/her methodologies for handling hazardous waste
such as oils, lubricants and roombustible waste during bidding process.
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7.4 Potential Social Impacts During Construction Phase
7.4.1Positive Social Impats
Jobs Creation

The construction activities will be envisaged to create more employment opportunities to local
people. The project components expect to employ many workers from thiyl@ca it is
expected that more jobs will be directly connected with construction of the infrastructure.

Enhancement measures
As part of the bidding requirements the contractor shall be encouraged to employ local,
unemployed yet willing to work hard, mpgower to the extent viable subject to a maximum
of 50% unskilled labour. This will ensure that local people are more benefited out of the
project;
Employment will be on the basis of ndiscrimination / equal opportunities for both
genders as well as feof other forms of discrimination on the basis of individual
characteristics;
Contractor shall provide on job skills and training to workers; and
Local communities shall be encouraged by the APIUs to produce quality goods and services
at the project sitehrough early engagement of likely requirements.

Income to Local Suppliers and Service Providers

The proposed project will need construction materials and other services in respective project
region. Materials needed for this project is very large. Bhgood news to suppliers of building
materials as well as those who will provide food and waste collection services.

Enhancement measures

Ensure monitoring of labour standards among contractors¢antbactors, workers and
service providers; and
KahamaMunicipal Councilto design appropriate means of collecting revenues.

Impacts on Knowledge

Whilst the operations related to constructions of concrete structures and installation of electrical
wiring system and equipment are well known to local experts, the equipment and technology might
be new to most practicing local engineers and consult@ihes project activities will therefore
benefit local experts in updating their knowledge and have opportunity for practical learning by
participating in the whole process.

Enhancement measures
Contractor shall provide on job skills and training.
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7.5Patential Negative Social Impacts during Construction

Occupational Safety and Health Impacts

On a daily basis, construction workers face dangerous employment conditions. Even though

construction workers are trained and know basic safety measures, accaestii bappen. The

risks taken every day during regular construction work make it difficult for job sites to remain

accident free. Accidents on site could be

falls, falls from ladders, and detae machinery such as forklifts, conveyors, hoists, cranes,
malfunctioning tools and other equipment. Accidents can result in serious injuries or death.

case, construction is extensive, the potential significance of the risk to health and publivifiafety

C au s

In

depend on the size of the population and the workers exposed and the degree of exposure. Workers
permanently on the site will be exposed to air pollution throughout the construction period. Work

accidents during construction work are quite commors iBdue to the presence and handling of

hazardous equipment and harmful building materials. It is therefore required that before the
construction activities, there is need for the materials to be well inspected and harmonized to the

occupational healthrnal safety standards.

Mitigation measures

Appropriate working gear (such as nose, ear mask and clothing) and good construction site

management shall be provided by the contractor;

Adegquate training of contractor sowilwber ker s

provided including but not limited to induction, teobx talks (daily or weekly depending
on activities) and #nonth refresher training sessions.

During construction the contractor shall ensure that the construction site is fenced and
hygienically kept with adequate provision of facilities including waste disposal receptacles,

sewage, firefighting and clean and safe water supply;

A well-stocked Fist Aid kit (administered by medical personnel) shall be maintained at

construction site by the contractor. The medical personnel shall also be responsible for
primary treatment of ailments and other minor medical cases as well as providing some

health eduation to the workforce;

Reporting mechanisms for the public to register concerns or complaints regarding perceived

risks to their health and safety due to the construction operation;
Developing a detailed health and safety plan and training all contstatbon the plan.

Emergency contact details in the event of an accident shall be provided by workers to the

contractor.

Labour and Working Conditions

Contracted workers and those employed in the supply chain are at risk of being subjected to poor
labou practices by their employers this may include lack of contracts, irregular pay, working long

hours, lack of breaks etc. In addition, the use of child labour in the supply chajntHe.g.
production of gravel is known to occur in Tanzania and will heded. Women are also at risk

of being discriminated against in terms of employment opportunities by contractors. There is also
a risk of sexual exploitation of women by their employers/ contractors which could include

demands for sexual activities in avange for recruitment, keeping their job.elty male
supervisors.
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Due to technological developments and investment in labour saving equipment, the skilled and
nonskilled workforce will be needed. The skilled construction workers will be imported to the
area of construction and wil/l reside in | abou
may be envisaged. These wil/ i nclude protectd.i
properties. Low skilled workers will be hired around the projadsgliction if necessary. Labour

camps will be the responsibility of the contractor under the supervision of the consultant and
APIUs. In order to ensure that the labour camps comply with the national law and ESS4 contractors

will be required to prepare o management plans as well as codes of conduct for workers and
compliance will be mandatory for all workers. Other measures for the protection of and operation

of the workers camp will be as narrated in ESS2 as described in this ESMF and subsequent LMP.

Mitigation measures

1 The project will develop Labour Management Procedures to guide the employment of all
workers.

1 Contractors will be required as part of the bidding documents to develop camp management
plans and codes of conduct for workers,

1 The contrator shall be encouraged to employ local, unemployed yet willing to work hard,
manpower to the extent viable subject to a maximum of 50% unskilled labour. This will
ensure that local people are more benefited out of the project;

1 All workers will have contacts with terms and conditions that are consistent with national
labour laws and policies as well as ESS2.

1 Workers will have access to a specific worker grievance mechanism in line with ESS2,
which will be documented in the LMP.

1 Contractors will be requad to apply equal opportunities/ rdiscrimination to the
employment of workers and not discriminate on the basis of gender or any other personal
characteristics.

1 Contractors will be required to ensure that no children are employed on the site and have
in place measures to verify the age of workers. Child under 14 are prohibited from working
while children aged 48 can only take on light work (which generally excludes work on
construction sites).

1 All workers must have an employment contract, be paidhfeir work and have the right
to resign if they wish. Forced labour will be explicitly prohibited.

1 Selection of companies in the supply chain will involve due diligence to avoid the use of
companies which are involved in child labour.

1 The project wi develop a GBV Action Plan which will include prevention and response
measures. This will include codes of conduct, training and capacity building, awareness
raising, access to referral pathways etc.

Community Safety Social Conflict

It is expected that the increased number of workers and higher concentration of residents near
construction sites will have an impact on local communities. Uncontrolled movement of workers
will affect residents around the settlements. Also, the construcfithe project shall definitely

be accompanied by-migration of job seekers and opportunistic businesses and speculators. This
will bring many people in the project areas. This will increase social interactions amongst the
construction workers and ldcaommunities. The presence of workers increases the risk of
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SEA/SH (GBV) towards members of the community in particular female students who may be
present on campus. Such risks are known to occur on construction projects.

Entry of a temporary labour foe into an area could cause different negative impacts to the local
communities including conflicts between local community members and newly arrived people due

t o

the socio cultural di fferences and other

from other regions and they are from different social and cultural backgrounds could easily create
conflicts with the local social environment. Due to this, workers must receive training and sign a
labour code of conduct in order not to create conflicth wie local community.

Influx of temporary workers may have a potential increase in crime in the community. This may
be experienced during the construction period if mitigation measures are not introduced. With an
increase in construction activities anck thossibility of job seekers arriving, it may be more
difficult to identify strangers in the community. There may also be negative issues that need to be
managed such as increases in local prices, increased rents, prostitution or alcohol consumption
assocated with labour influx or increased incomes of local workers.expected that contractors

will hire staff to provide security for their camps and other properties. Increased presence of
security personal can lead to community health and safetyasskeiated with any inappropriate

use of force, GBV(SEA/SH) and intimidation of the community.

Mitigation Measures

l

= =4 =4 -4

Mai ntain good security in the area with s
keep away job seeker to avoid unnecespanple in project sites

Local workers will be hired to the extent possibleniaimizeinflux

Workers will be required to sign worker codes of conduct.

Contractors will need as part of thewESMP to include camp management requirements
Ongoing engagemeéwith local stakeholders including relevant authorities on construction
activities

Ensure that all stakeholders are aware of the grievance redress mechanism and have access
to the same.

GBYV Action Plan will be developed to prevent and respond to progéatied GBV risks
associated with the community.

The PIU will ensure that contractor (i) make reasonable inquiries to verify that the direct

or contracted workers retained to provide security are not implicated in past abuses; (ii)
train them adequatelpr determine that they are properly trained) in the use of force, and
appropriate conduct toward workers and affected communities; and (iii) require them to
act within the applicable laws of Tanzania.

Community Healthi Communicable Disease Transmission

The construction of the project shall definitely be accompanied-bygration of job seekers and
opportunistic businesses and speculators. This will increase social interactions amongst the
construction workers and local communities. The presence ajanamber of workers can give

rise to an increased spread of communicable diseases. This among other factors may also produce
an inherent increased risk of transmission of sexually transmitted diseases, HIV/AIDS and other
contagious diseases taking intoswmleration that the project will be implemented witthi@ town
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council In addition, the increase in disease like COM® associated with the entry of a
temporary labour force into community could also occur.

Mitigation measures
1 Inorderto prevent nre HIV/AIDS infection, during the implementation phase, the project

shall include information education and communication component (IEC) for workers and

the community in its budget. This will help to raise more awareness on HIV/AIDS and
means to suppress incidence.

The contractor shall deploy locally available labour as practically possible

A safety, health and environment induction training shall be conducted to all workers,

putting more emphasis on HIV/AIDS and communicable diseases.

1 Staff shall beencouraged the use of preventive measures like condoms by availing condom
dispensers.

1 Contractors will be required as part of the ESMP to include measures to demonstrate how
they will work in a Covid19 secure manner where relevant to minimise transmisisics.

1 Worksites will be well maintained to avoid the creation of breeding sites for vectors. This
will include to avoid the construction of small pools of water (mosquitos), waste (rodents)
etc. which contribute to diseases transmiséigater will be stored in containers)

1 Contractors will have access to potable water and adequate sanitation facilities to prevent
disease transmission.

= =4

Community Healthi Accidents and Injury

During the building works, the risks related on public safety and tleomeel increase. The

building works will induce possible harmful effects on public safety. The traffic related to
construction will contribute to reduced road safety especially on local roads where some
contractoro6s faciliti ¢he traHic passds thmagh setlled areas prelc i a |
towns located close to the road. The traffic to construction site will depart from the public roads.
Residents from local settlements on these haulage roads will be exposed to increased possibilities
for accidents and injuries. Traffic consisting of heavy vehicles and machinery is especially risky.

The sources of the effects to public are identified in Thaéle 27 and could occur along
transportation routes or as a result of the community entering construction sites. Children can be

at particular risk of such impacts if they are unaware of project risks.

Table27. Sources of the harmfulfetcts on health and safety

Type of harmful | g 1ces of the threat

effect

Accident risk (falls, During excavation work

trips, road traffic Movements and operations of heavy equipment
accidents, etc) Access to danger zones

Transport, handling arstorage of the materials
Concrete batching and mixing plant
Modification made to the known plans of route
Indirect health risk Environment Pollution

Contamination of water or food

99



Mitigation measures

1 Maintain good security in the areawghi gnage | i ke fANo empl oy men
keep away job seeker to avoid unnecessary people in project sites
1 Develop and implement an emergency response plan including spill response and train
workers on the same;
1 Institute good site practices includirprevent public access to the construction site by
securing equipment and demarcate excavate, using warning signs with appropriate text
(local language) and graphics programs;
1 Institute traffic management and safety programme including, training aimgj tesheavy
vehicles operators and drivers, enforcement of speed limits, maximum loading restrictions
and compliance with all Tanzania transportation law and standards
1 Undertake stakeholder engagement with local communities to inform them of activities on
the site and associated risks.

7.6 Potential Environmental Impacts During Construction Phase

Impacts on Air Quality

Construction activities have potential to emit dusts and noxious gases such) GOCROX, SQ,

VOC and CH. Veh

icles and equi pmentdés with i

nt ernal

noxious gases. Construction works that are likely to generate dusts are mainly related to the
movement of materials and machinery and construction work. When dust is exatypfine and

when the populations residenhdergoesan exposure prolonged and persistent (such as in
proximity of a career) there are risks of attacks of the public health. Potential sources of dust at the
site and off site are summarizedTiable 28.

Table28: Project activities and Impacts

Activity

| Source of production of dust

On-site building work producing dust and gaseous emissions

Clearance and
terracing of the site

Earthworks

Initial soil spraying afteexcavation.

The movement of construction traffic and movement of materig
Stored materials subjected to wind action

Excavation

The important sources are:

The movement of traffic of construction

The handling and the storage of waste

The excavation and the transport of materials and potential st
on the site.

Building Foundations

The important sources are:
Foundation excavation

The movement of construction traffic
The handling and the storage of waste
The excavation and theansport of materials and potential storg

on the site.
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Activity

Source of production of dust

Building Works

Auxiliary work -

Movement of traffic of construction.

Potential of a certain strongly localized harmful effect if
compl etion of work requires
obtain a desable completion.

Off-site building work producing dust

Main court

Any movement of traffic on unpaved roads
Surface Materials brought by the wind

Aggregate mixing unit

Stored materials

Input of the handling of the materials
Filtering and another process of materials
Handling of materials/loading output
Traffic congestion

Tool maintenance
course

Materials of surface brought by the wind
Traffic of construction

Sites of borrow

Clearing the site
Excavation

Stored materials
Material loading

With regard to the gaseous emissions, the sources of atmospheric emissions associated with
construction activities are mainly from units of construction and the possible generators, by
evaluating these sources, the followoanclusions can be drawn:

The majority of the sources are mobile and will generate dispersed emissions and in a
temporary way;

The majority of the emissions will be generated starting from the concentrations of
activities which are rather far away from gensitive receivers; and

The level of the emissions of the precursory pollutants and the atmospheric pollutants will
vary from day to day, according to the type of the activity, but even if the impact is very
limited in time, it does not remain aboutesk than it is subjected to a factor of expansion

in space with knowing the weather conditions. Of this fact the intensity of the impact of
the building site on air pollution especially by the suspended particles is evaluated like
average.

Mitigation measires

Impairment of air quality due to emissions

Equipment shall be maintained in good running condition, no equipment to be used that
generates excessive black smoke;

Enforce vehicle road restrictions to avoid excess emissions from engine overloading, where
practical switching off engines will be doméen not in use;

There will be routine inspection of equipment;

Trucks transporting materials shall be fully covered; and

Turn off engines to reduce idling.
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Impairment of Air Quality Due to Dust
Protect stockpiles of friable material subject to wimsbugh wetting;
Cover loads with friable material during transportation;
Restrict speed on loose surface roads to 30Km/hr during dry or dusty conditions; and
Douse with water of roadways and work sites to reduce dust when necessary.

Impacts Through Noise

During construction works, the noises come mainly from the units of building site (power picks,
mechanical shovels, cranes, concrete batching and mixing plant etc), trucks and semitrailers
charged to transport materials as well as use of explosivesr(cdmassive rock). The extent of

the nuisance will depend on the spatial organization of the site and mainly the location of borrow
pits, as well as the crushing plant, concrete plants and other noisy machines compared inhabited
areas.

Mitigation measues
Vehicles carrying construction materials shall be restricted to work during day time
only;
Machine operators in various sections with significant noise levels shall be provided
with noise protective gear; and
Construction equipment shall be selectgubrated and maintained to minimize noise.

Impacts Through Vibration

Construction activity can result in varying degrees of ground vibration, depending on equipment
and Method Employed. Vibration will be produced by construction vehicles, plant and nmachine
during delivery of materials, processing of materials, and actual construction work. The
Construction activities that typically generate the most severe vibrations are blasting and impact
pile driving for foundation. Due to an increase in activitied aomber of operational vehicles,

the impacts vibration will cause disturbance to neighbours and physical damage to properties near
the construction site.

Mitigation measures
Impact pile driving shall be avoided where possible in vibration sensitive; aee
Vibratory rollers and packers shall be avoided.

Disadvantages Related to the Management of Wastewater

The types of wastewategeneratediuring construction activities include sewage, gray water and
process water. Sewage effluent from camps and associated buildings will be produced in the
sanitary facilities provided and collected on s8eptic waste produced in scattered sitdisalso

pose a problem to human healfihis will be particularly severe if the waste is not collected
directly and / or is released directly into the wild without any treatn@aty sewage will pose

less of a direct problem to human health but will greduced in large quantities in the
campsHunting and process water will be generated from batching plants, equipment maintenance
centers and ordinary sites. Wastewater discharge in the natural environment can pollute
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environment and causing unhygienamgary conditions and nuisances to the human perceptions.
Types and sources of wastewater are showiabie 29.

Table29: Types and sources of waste water

Type Source

Works Camp

Offices

Sewage Other elements of the matamp
Remote secondary facilities
Sites

Works Camp, cooking, personal and clothes washing
Offices/Other camps

Oil spills

Hunting and | Aggregates and process plants
process water | Equipment maintenance centers
Ordinary sites

Gray water

Mitigation measures
Wastewater shall be properly treated in the Septic Tank Before disposal into the Soak
Away Pit within the site;
Contractor shall be instructed to put on hisfhethodologies for handling hazardous waste
such as oils, lubricants and roambustible waste; and
Training on waste management shall be done to all personnel, operators and services
providers.

Disadvantages Related to the Management of Solid Wastes

Main sources of construction waste are cleared vegetation and top soil (overburden), scrape metals,
asbestos, remnant of timbers and domestic waste from construction crews. During construction
activities, various type of solid wastes will be generated includoigl wastes from food in
cafeteria and offices. The wastes may contaminate land or be washed into local surface and ground
water resources and impair the quality of these receiving bodies. Other associated impacts include
flies and increased bird populati (attracted by food waste).

Mitigation measures
The contractor shall have adequate facilities for handling the construction waste; and
Topsoil shall be stock piled and used for reclamation -egetation practice at the site
during landscaping.
Hazardous waste such as asbestos will be handled with the designated and registered
vendor by the National Environmental Management CounciMRE

Erosion of Exposed Surfaces
Inadequate compaction and resurfacing compounded by rain, trampling, vegetation clearance etc.

may cause erosion and consequent sediment load in runoffs. This is mostly likely to happen if
construction is undertaken dog the months of rain seaschgavy rains.
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Mitigation measures
The construction will be as per engineering design and procedure of which a maximum
requirement of compaction strength is achieved during the construction. That is maximum
dry density (MDD)specified in the design manual by consultant;
Maintain gravel fill and/or revegetate around the structures;
Unnecessary ground clearance and sensithadigaments shall be avoided;
Directing flow to properly designated channels;
All excavation works shall be properly backfilled and compacted; and
Most of construction activities will be done during dry weather.

Landscape and Visual Impacts

Like any development, there is a 6zone rof vis
to the impacts of landscape change on people: on the views that people have from their homes,
offices, footpaths, cars as they drive past etc. Construction activities shall affect the landscape by
removing existing landscape features in place such es #md replacing them by concrete and
gravel surface. If operated at night, the lights will lead to the increase of light pollution. The
following components of the landscape can be affected by development:

Physical factors: geology, landformjcroclimate, drainage, soil, ecology; and

Aesthetic factors: proportion, scale, enclosure, texture, colour views as well as sounds
However, the proposed project components can also change the overall character of an area to
make it look harder and moreban.

Mitigation measures
Light pollution can be reduced by keeping lighting (eofjparking lots) to the minimum
levels needed for safety, and through the careful choice of light fixtures such as the use of
flat-glass lanterns in car parks; and
Locaing parts of the development further away from viewers.

Loss of Scenic Quality

Scenic quality deterioration will occur due to stock piling of construction materials and
discoloration of plant leaves and houses in the vicinity around the proposed $dendhgblown

dust. Excavation works as well as presence of construction vehicles, plant and equipment will also
add to scenic quality deterioration. Scenic quality deterioration will also occsitaffat the

sources of construction materials, the rges and sand mines. If these are not made well, they
may become an eyesore. Scenic quality deterioration can destroy the economic and aesthetic value
of public and/or private property including land. Scenic quality degradation effects will be
significart, short term and direct. They will, in spite of everything, be manageable given proper
site operation and prior warning as well as issuance of site operation guidelines.

Mitigation

1 Tree planting in the market after construction.
1 Backfilling and rehabilithon of quarries.

104



7.7 Potential Social Impacts During the Operation Phase

The following social impacts have been identified during project preparation. However, following
development of the Social Impact Assessment, LMP and GBV Action Plan for the Project these
impacts will be revisited and updated where relevant.

7.7.1Positive Social Impacts
Increase of Revenue tahamaMunicipal Council

KahamaMunicipal Councilwill increasenumber of businesseshich in return will increase
revenues througtent and revenud his will increase financial standimg the town councivhich
will lead toefficient running of theouncil

Job Creation

Jobs generated by operations of project components can be divided into two (2) categories: direct
and indirect jobs; their voluendepends strongly on the level of operational activities. Direct jobs
are those related to operational services, cleanliness, stationeries, catering and commercial
activities. Indirect jobs are those created by the positive impact institutions to ecEewhoIcs.

These are agriculture, livestock, energy and water sector. The ripple effect (or catalyst) on the
entire regional and national economy is also the origin of the creation of 'indirect’ jobs.

Enhancement measures
Employment will be on equal opganities/ nordiscrimination for both genders and on the
basis of any personal characteristics.

Increased Commercial and Social Activities Around Project Locations

Construction of the proposed project components is anticipated to attract more busireesses
that create vibrant businesses within project respective areas. Also, it with cause a growth of the
existing businesses around the project location.

Enhancement measures
Good security within the project area and area of influence.

7.7.2NegativeSocial Impacts
Increased Incidences of Diseases and Ill Health

The concentration of a large number of people within the proposed project area could contribute
to increased levels of communicable diseases, which facilitate the spread of diseases such as
Sexually Transmitted Diseases (STDs), HIV/AIDS, Covid 19 and other ailments.

Mitigation measures
A safety, health and environment induction course shall be conduaethtounity members
and workers, putting more emphasis on HIV/AIDS, which has become a national disaster;
The project shall include information education and communication component (IEC) in its
budget. This will help to raise more awareness on HIV/AIDS, and means t@ssip{®
incidence;
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Environmental sanitation systems shall be improved; and

Follow all measures outlined to prevent spread of Covid 19 such as leaving a minimum
distance of 1m between workers, washing of hands while entering and leaving the site, wearing
of masks, and provision of facilities for frequent checkup to reduce new cases. Hand washing
facilities will be provided at site.

Increased Pressure on Social Services and Utilities

The presence of the buildings has the potential to increase pressuctabseswices and utilities

such as electricity and water. The demand may strain the existing service delivery system in one
way or the other. The increase of populatisdue to employment opportunities will definitely
strain the existing social services.

Mitigation measures
Use of water conservatively by instituting technologies (esgllock water tape) and
awareness raising notices to users; etc
Construction ofinderground water reserve tank and introducing rainwater harvest system;
Extraction of underground water resources;
Alternative measures like use of solar power, drilling a borehole at site, water recycling shall
be explored and implemented if found fedsilf-or instance, use of energy savers bulbs shall
be given high priority; and
Use of air conditioning shall be kept to a minimum and maintenance of the cool indoor
environment using natural ventilation system shall be strongly explored during the design
process.

Risk of SEA/SHat the market and bus stand

Womenare at risk of SEA/SH whileonducting their activities in the market and bus stafius

can include sexualcts from male counterpartexual assault, verbal sexual harassment amongst
others. SEA/SH may affecivomen working in market areas and bus stands negativValy
identification of SEA/SH risks during operation will be considered further as part of the GBV
Action Plan.

Mitigation measures
A GBYV Action Plan will be drafted, approved and implemented which will include the following:

a) Assess the SEA/SH risks associated with the project based on existing data and input from key
stakeholders. This will include identification of risks to weskand communities during
construction as well as riskswimen in project areas

b) Map out GBV prevention and response actors aetieds of districiand themarket/bus stand

c) Define the GBV requirements and expectations in the bid documents incluntieg of
conducts (to be signed by workers), training, awareness raising for workers and the
community, GBV responsive GRMs and approach to GBV case management.

d) Define the GBV measures needed to proteainen includingto develop GBV policies to
address SE/SH, training and awareness raising, GBV responsive GRMs, educator/ staff codes
of conduct (to be signed), referral pathways etc.
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7.8 Potential Environmental Impacts During the Operation Phase
Water Pollution

This pollution will be mainly a result of sdation system (Septic tank system) that will be used
during project operation. This is due to the fact the proposed project will increase number of
students with time. Onsite sanitation systems always cause groundwater pollution due to
infiltration of the effluent during disposal. Also, surface water is at risk of pollution due to
drainage of contaminated impervious surfateghis case, the main pollutants include solid
matters, floating and macro waste, heavy metals and organic matters. Duringytiseaaon, the
surface waters will drain the pollutants directly towards the natural discharge system if the project
does not envisage pteeatment of rain water. Thus, the risk of water degradation is assessed as
important, which may have an indirectpact on the water table too.

Mitigation measures
The developed Surface Water Quality Program and a Spill Prevention and Response Plan will
be used to manage and mitigate the pollution of surface and ground water on the proposed
project sites. The ESMP sieribes the measuring and monitoring activities and tracks actions
taken to manage surface and ground water discharges;
Septic tank and soak away shall be designed in such a way waste treatment is achieved by
100% before disposal to the authorised dispsites;
Minimize oil spillage;
Discharge and treat foul drainage and sewage; and
Pass run off through oil interceptors.

Storm Water Generation and Overflow

The proposed project components will generate a lot of storm water due to presesITEents,
concrete surfaces and building roofs. The structures will tend to compromise the infiltration
capacity of the land surface hence rendering water free to the environment. The storm water
generated might have impacts on structures downstreamllessvibeing a factor for soil erosion

and poor water quality.

Mitigation measures
The design of storm water drainage will be given a high priority;
Rainwater harvesting will be used encouraged in proposed project sites; and
The design shall consider emgtugreeneries in the project site.

Health and Safety Risks Due to Fire Hazards

Buildings are very prone to fire hazards because of different types of combustible materials and
machines, which are used and installed, respectively. Electrical fault isgeyttee main culprit
in fire accidents in buildings in Tanzania. The components of a fire are fuel (combustible
substance), heat and oxygen. Unless all three are present fire will not occur. Fire can cause the
following effects:

Loss of lives;

Serious Injuies;

Loss of properties etc.
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Mitigation measures
Adequate number of portable fire extinguishers shall be placed at strategic locations;
Good housekeeping shall be maintained at all sites to reduce the fire risk;
The design of buildings shadtrictly adhere to the Fire Safety Standards;
Fire detectors and sprinkler system shall be installed in the buildings; and
The proponent shall insure buildings against fire Hazards.

7.9 Potential Social Impacts During Decommissioning Phase
Loss of Employrent and Revenues

The people employed by the project will lose their jobs. This will have significant impact on these
people and their families. Other dependents of the project, such as suppliers of various services
(e.g, Security Company) will lose thearket. Alsothe KMC will be loose revenue in case of the
decommissioning of the project, the revenue generated will cease. This impact is considered
negative, long term and of moderate significance.

7.10Potential Environmental Impacts During Decommissioning Phase

Loss of Aesthetics Due to Haphazard Disposal of Demolished Waste

In the event of future rehabilitations and upgrading, the buildings may need to be demolished
necessitating disposal of demolished waste. Haphazard disposal may cause
contamination/impaired quality oéceiving bodyi especially land, and water resources.

Mitigation measure
The debris resulting from the demolition will either be transported by a licensed waste
transporter for dumping at an approved site or used as base material for new construkfion wo
All the necessary health and safety measures will be implemented including provision of
personal protective equipment such as, safety harnesses, helmets, gloves, respirators, safety
shoes, coveralls, goggles and ear protectors; and
Restoration of the affected land will involve the filling in of any open pits and grading the land
to its natural contours, then planting appropriate tree species and under cover vegetation to
hold the soil in place and to prevent flooding.

Dust and Noig Pollution from Demolishing Works

In the event of future rehabilitations and upgrading, the building needs to be demolished
necessitating disposal of demolition waste. The noise pollution and air quality will be most affected
during the demolition work wh the emission of dust particles from machinery like excavators,
electric grinders and mixer. The impact receptors are likely to include site workers and neighbours.
The substances which will most significantly contribute to air pollution, will be PiaticcMatter.
Particulate matters may cause health hazards when inhaled in significant amounts and can also
reduce the visibility. Most of those dust particulates will come from dust particulates which
themselves come from the concrete rubbles and blocks.
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Mitigation Measure
In the event of dust generation during decommissioning dust suppressors and blockers will be used
such as water and fencing of the site during works to avoid dust from spreading to nearby areas.

Loss of Revenue to the Government

As dscussed above both town and Central government will be receiving revenue from the project.
In case of the decommissioning of the project, the revenue generated will cease.

Mitigation Measure

In case of lost revenue from the project due to decommissitmengpvernment will have to look

for alternative source of revenue or increase some of the revenues such as fuel, drinks and levies
to compensate for the lost revenue from the project. The government may introduce new sources
of revenue to ensure that tamount collected is not affected.

7.11Environmental and Social Management Plan (ESMP)

The ESMP provides general guidance for the management of environmental and social impacts,
which will be identified from specific sites environmental and social assessments. Once the
specific sites are identified, implementing institutions in collaboratitmthe NPIU will conduct
screening using procedures outlined in this ESMF. The results of the screening will guide the way
impacts will be assessed and mitigation measures designed. Horogedi which will require

EIA (as a result of screening), segi® ESMPs will be prepared (as part of ESIA) of whiech C
ESMPs will be derived from at a later stage. Whereas project whose screening result will not
necessitate the preparation of ESIA, the project will ask the contractor to prep@iMdZdirectly.

The general Environmental and Social Management Plan (ESMP) for the identified impacts is
presented itChapter 8.
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CHAPTER EIGHT
ENVIRONMENTAL AND SOCIAL MANAGEMENT AND MONITORING PLAN

8.1 Introduction

Plans for the implementation of mitigation measures for the proposed project are pnovided
chapter The Plans indicate institutional responsibilities, time to take the action and estimated
costs. The proposed costs are only indicative, the proplesedopment should proceed with the
suggested changes, and the developer will work out on actual costs and include them in the overall
cost of the project. Based on the EMA, (URT 2004), NEMC is required to ensure compliance of
all the agreed conditions rfaauthorization. The measures are givenTable 30. Kahama
Municipal Council is committed to implement the mitigation measures suggested by the
Environmental and Social Impact management Plan (ESMP).

8.2Implementation of the Management Plan

The environmental and social mitigation measures incorporated in the detailed engineering design
shall be handed over to the contractor during construction period. The Contractor shall take stock
of the contents of the Environmental and Social Manageniantd? the Project. The contractor

shall implement the ESMP during the construction period under close supervision of firm
representindgahamaMunicipal Council
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Table30: Environmental and Social Management Plan

Responsibility

_ - Responsibili | of pitigation
@ | Potential Impacts Management/Mitigation Measures Target Level | ty of Direct Annual Cost (TSH)
8 Supervision
o
Kahama
Dust emission due to sit -Water spray shall be used As per TZS Municipal
-Fence the site to minimize wiredfects, | 837 Parts 1, 2 Contractor | Council 3,000,000
clearance ) : ) .
-Cover all spoil materials while at site | and 3 Contractor anc
Consultant
To mitigate the impact durin Kahama
mobilization, the vegetation clearan| ,,. . Municipal
. shall be only for those hinder projg Mlnlmal_ Council,
Vegetation clearance | . . .| vegetation | Contractor 3,000,000
implementation and after constructi Contractor and
) clearance
trees planting programe shall be Consultant
initiated
-Regular maintenance of all usi Kahama
machinelike full dozer Municipal
CZ> -Site mobilization works will be on da Council
~ | Noise pollution due tq time only not otherwise As_per TZS Contractor and
f, demolition -The site will be fenced by iron she gﬁggarts 1, 2 Contractor Consultant 3,000,000
- before levelling
8 -Noise protective gear will be provided
S workers
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... | Responsibility
Responsibili | of Mmitigation
@ | Potential Impacts Management/Mitigation Measures Target Level | ty of Direct Annual Cost (TSH)
E Supervision
o
-Apply water spray to all area where di Kahama
emission is high Municipal
-All used trucks will be service| Council
: regularly their engines Contractor and
ﬁ)ccupatlonal Healt| -Cover allstockpile found at site Zero  health Contractor | Consultant 10,000,000
azards . hazards
-Any trucks used for transporting wag
from site will be covered
-Provide safety gears to demolition cre
like safety boots, uniform etc
Flooding influenced by -The natural stream coming from fti Kahama
the drainage pattern ¢ northeast will be directed through b Municipal
the area culvert to its natural path at the south. Council,
-The road designs considered provisi Contractor anc
" of trapezoidal closed ditches ungZer o f Contractor Consultant As per BoQ
%) sidewalkto collectsurface storm watg hazards
% from roadsanddirect water flows to th¢
o natural stream at the south of projeq
5 site.
I_
O | Impacts associated wit -Trucks used for  transportin Kahama
) . . . -
@ | transportation o] construction materials shall be covel As per TZS Municipal
f5 | construction materials | on top 837 Parts 1, 1 Contractor | Council, 3,000,000
% -All trucks used shall be regular| and 3 Contractor ang
O serviced their engine, Consultant
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... | Responsibility
Responsibili | of Mmitigation
@ | Potential Impacts Management/Mitigation Measures Target Level | ty of Direct Annual Cost (TSH)
E Supervision
o
Occupational health an -Use water sprinklers to suppre Kahama
safety of constructiof excessive dust during construction; Municipal
workers -Provide and enforce use appropriate Council,
protective gears such as boots, helm Contractor and
masks and gloves to workers Consultant
-Adhere to OSHA guidelines to avo| ogya
accidents at the work place regulations
-Provide First Aid facilities and trail 5oy ogpal Contractor 20,000,000
some workforce on emergency respo| act of 2003
measures.
-Establish health and fedy regulations
and formulating preventive measures
accidents and other human health i
safety hazards.
Dust from the movemer] -Use of water sprinklers to suppress d Kahama
of Construction on unpaved area within project site | As per TZS Municipal
Equipment 837 Parts 1, 7 Contractor | Council, 5,000,000
and 3 Contractor and
Consultant
Noise from Movemen| -Routine maintenance of equipment | Kahama
of Construction optimal performance As per TZS Municipal
Equipment -Fencing the project site with iron she¢ 837 Parts 1, 4 Contractor | Council 5,000,000
and 3 Contractor and
Consultant
Pollution of surface Removal of all debris No debris left Kahama
water sources due t( Compaction and surfacing at site Contractor | Municipal 5,000,000
spoils materials Council,
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Responsibility

Responsibili | of Mmitigation
@ | Potential Impacts Management/Mitigation Measures Target Level | ty of Direct Annual Cost (TSH)
E Supervision
o
Contractor ang
Consultant
Potential of spread ¢ -Sensitize workers on dangers | All workers Kahama
HIV/AIDS and othern HIV/AIDS and local Municipal
STisto the constructior -Collaborate with  NGOs to ensu| communities Council
. . I, Contactor 50,000,000
crew and local| Voluntary Counselling and Testir| aresensitized Contractor and
communities programs are established on issues o0 Consultant
HIV/AIDS
Health  hazards t( -Generated cut pieces of iron sheets, s Kahama
workers due to poo bars and a like shall be collected intc Municipal
hmanagement o designed area fowerr_]porary_ _hazardou Zero injuries | Contractor Council, 3,000,000
azardous waste waste storage while waiting to | Contractor anc
collected by authorized dealers f Consultant
disposal.
Pollution due tg -Ensuring proper dém of systems foi Kahama
mismanagement of soli collection, transportation and disposal Municipal
waste solid wastes Council
-Ensuring availability of sufficient wast Contractor and
bins at appropriate locations No pollution | Contractor | Consultant 3,000,000
-Sorting of solid waste shall be done
source
-Constructed chamber shall be paved
roofed
Pollution due tg -Installation of a movable toilet ¢ Kahama
mismanagement g construction of temporary toilets af Zero Municipal
domestic wastewater | bath to be used during construction, . Contractor | Council 3,000,000
. : ) . pollution
-Emptying of provided toilets will by Contractor ang
done to avoid overflow Consultant
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... | Responsibility
Responsibili | of Mmitigation
@ | Potential Impacts Management/Mitigation Measures Target Level | ty of Direct Annual Cost (TSH)
E Supervision
o
Vibration due to -All noise activities should be undertak| 5 mm/s PPV Kahama
construction an¢ during day time at all times as Municipal
installation activities _-Nelghbours and Worke_:rs sho_uld per noise ang o or Council, 4,000,000
informed the day of installation ¢ vibration Contractor and
machines which might cause vibration regulation, Consultant
2015
Sexual exploitation and| -Implementation of the Gender Actic Kahama
abuse and Gender| Plan (GAP); Municipal
inequity in employmen| -Jobs will be equitably distributed to bo Council,
opportunities women and men as long as they qua N | Contractor and
rather than based on gender to alloc 0 sSexua Consultant
- : exploitation
jobs. Employment records disaggrega and  abuse
by sex will be kept by the contractor a and NoO Contractor 10,000,000
easily accessed by the monitoring 4 gender
supervising tema; inequity
-livelihood support strategies will 4
extended to the vulnerable groups 4
their income levels monitored close
during the implementation process;
Pollution of surfacg Ensuring proper design of septic tank § No liquid | Proponent | Kahama 4,000,000
% water source due t| soak away system waste Municipal
= mismanagement g -Ensuring routine maintenance of sto| overflowing Council,
é ('-}J) domestic wastewater | waterdrainage system Contractor ang
lE'LJ % -Ensure septic tank is emptied frequer Consultant
o to reduce overflow of liquid waste
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Responsibility

Responsibili | of Mmitigation
@ | Potential Impacts Management/Mitigation Measures Target Level | ty of Direct Annual Cost (TSH)
E Supervision
o
Pollution due tg -Ensuring proper design of systems Kahama
mismanagement g collection, transportation and disposal Municipal
domestic solid waste | solid wastes Council
-Ensurlng avallgblllty of _sufﬂment wast No pollution | Proponent Contractor ang 3,000,000
bins at appropriate locations Consultant
-Design waste collection chambers |
collecting waste before transported
dump site
Fire-break out ang -Portable fire extinguishers shall be Kahama Kahama
Safety Systems in place in all strategic areas Municipal Municipal
-Firefighting system incorporating wat Council Council,
hydrants shall be installed including fi zero fire Contractor anc 5 000.000
detection alarm system to avoid the r| break outs Consultant S
of fire break out.
-Fire assembly area shall be desigdan
the project area
Spreading of HIV/AIDS| -Raising awareness of the dangers of Kahama Kahama
and other STIs HIV/AIDS to workers, lessors an Reduce Municipal Municipal
visitors, spreading of Council Council 2,000,000
-Support voluntary HIV counseling ar STI Contractor anc
testing. Consultant
Pollution due tg -Generated wastewater from tannery Kahama Kahama
mismanagement g factory shall be collected into a design Municipal Municipal
tannery wastewater effluent treatment plant incorporat{ No pollution | Council Council, 5,000,000
with constructed wetland Contractor anc
Consultant
Soil erosion due tq -Proper backfilling and resurfacing of tl No soil Kahama Kahama
runoff effects constructed area , Municipal Municipal 4,000,000
erosion ; ;
Council Council,
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Responsibility

_ L Responsibili | of Mmitigation
@ | Potential Impacts Management/Mitigation Measures Target Level | ty of Direct Annual Cost (TSH)
E Supervision
o
-Stabilize the soil by applying ligh Contractor anc
compaction, Consultant
-Planting of trees and grass on bare |
at project site
Water and soil pollutior -All users of chemicals must be famili Kahama Kahama
due to poor handling g with guidelines and laws governir Municipal Municipal
chemicals or spills chemical spills Council Council,
-All chemical wastes must be disposeq Contractor anc
in accordance with laws Consultant
-Initiate the program of control the spill
contain the spills and clean up the s| No water or
. : . . 4,000,000
once any chemical spillage ocsur soil pollution
-Provide recommended PPEs
everyone who deals with chemicals
-Paving the area where chemicals
stored
-Ensure that spill kit with recommendg
facilities shall be available at project si
Gender based violenq -Strict implementation of the counc Kahama Kahama
and harassment policy on Gender and HIV/AIDS issug Municipal Municipal
including utilization of the existin¢ No genden Council Council
; 3,000,000
structure and system for managemen| violence Contractor anc
gendefrelated issues within the Institut Consultant
n Loss of aesthetic valu -Either demolish the structures - Kahama Kahama
. o .~ ] Minimum to - -
§ ¢ | due to abandonment ( undertake major rehabilitation in ¢ 2er0 Municipal Municipal
o) < | structures environmentally sound manner . Councill Council 16,000,000
= : . | pollution of
o) -To restore the environment into | ) Contractor anc
w O o environment
Ao original appearance. Consultant
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... | Responsibility
_ L Responsibili | of Mmitigation
@ | Potential Impacts Management/Mitigation Measures Target Level | ty of Direct Annual Cost (TSH)
E Supervision
o
Noise and dust pollutio| -Apply water spray fodust control, As per TZS| Kahama Kahama
from demolition -Fence the area with iron sheets 932:2006 ang Municipal Municipal
-Cover all demolition wastes at site | TZS 837| Council Council 6,000,000
-Service all machines used Parts 1, 2 an( Contractor and
3. Consultant
Loss of Employment | -Prepare workers for forced retireme Kahama Kahama
by providing skills for selemployment, Municipal Municipal
o . The ; ;
and wise investment of the retiremg Council Council
. retrenchment
benefits, Contractor and
to go as 5,000,000
-Ensure that all employees are meml Consultant
. : smoothly as
of the Social Security schemes, X
. . possible
-Consider redeploying employees
other projects of the proponent.
TOTAL 168,000,000
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8.3Environmental and SocialMonitoring

Monitoring refers to the systematic collection of data through a series of repetitive measurements
over a long period of time to provide information on characteristics and functioning of
environmental and social variables in specific areas over time e @hefour types of monitoring

that are also relevant to this EIA.

1 Baseline monitoringi the measurement of environmental parameters duringar gpect
period and operation period to determine the nature and ranges of natural variations and
where possile establish the process of change.

1 Impact/effect monitoring: involves the measurement of parameters (performance
indicators) during establishment, operation and decommissioning phase in order to detect
and quantify environmental and social change, whialg have occurred as a result of the
project. This monitoring provides experience for future projects and lessons that can be
used to improve methods and techniques.

1 Compliance monitoring: takes the form of periodic sampling and continuous
measurement of \els of compliance with standards and threshélds.g, for waste
discharge, air pollution.

1 Mitigation monitoring aims to determine the suitability and effectiveness of mitigation
programme, designed to diminish or compensate for adverse effects of the project.

To ensure that mitigation measures are properly done, monitoring is es3attial31 provides

details of the attributes to be monitored, frequency, and institutional responsibility and estimated
costs. These costs are only approximations and theiatboative. Costs that are to be covered

by the developer should be included in the project cost.
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Table 31 Social and Environmental Monitoring Plan for proposedroads, market and mini bus stand at Zongomela industrial area

Environmen | Parameters | Monitoring Sampling | Measurem | Method Target level/ | Responsibility Annual costs
tal Aspect frequency Area ent Units Standard for monitoring estimate(Tsh)
Pre-construction Phase
Air Quality Dust (PMg) | Once Project g/Nm® Micro-dust Pro <0.25 Proponent 3,000,000
sites (TZS 837 Part 3)
Noise Noise level | Once Project dBA Noise Level Meter | <65  (Day| Proponent 3,000,000
Baseline sites Time)
<45(Night
Time)
Construction Phase
Air Quality Dust (PMg) | Once per month | Project sites g/Nm? Micro-dust Pro (TZS <0.25 Contractor/ 4,000,000
837 Part 3) Proponent
Noise Noise level | Once per month | Project site§ dBA Noise Level Meter | <55 (Day 5,000,000
pollution Time)
<45(Night
Time)
Employment | Percentage | Three times a year| Project Number of| Records, inquiriey >50 Proponent 4,000,000
opportunity | of local sites local people and observation Contractor/
construction employed in Supervising firm/
labourers the project llembo ward
leaders
Safety and Number and Twice a year Project Number of| Records, Injuries Contractor/ 4,500,000
health risks | type of sites safety and inspection Proponent
safety
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Environmen | Parameters | Monitoring Sampling | Measurem | Method Target level/ | Responsibility Annual costs
tal Aspect frequency Area ent Units Standard for monitoring estimate(Tsh)
equipment measures -
such as provided
mask,
helmet
gloves and
ear plugs.
Health and
sanitation
facilities in
site.
Waste Solid and| Once a week Project sites Presence o Observations At Least 1| Contractor/ 3,500,000
Management| Liquid Skip bucket Skip bucket Proponent
waste and Septic and Septig
collection Tank Tank
facilities System System for|
each site
Soil erosion | Soil erosion | Once per Month Project Area eroded Observations an( No erosion| Contractor/ 4,500,000
during dry seasol Sites measurements at all Proponent
and weekly during
rainy season
Vibrations Vibrations | Once per year Project sites Number perl Observations  an Contractor/ 5,000,000
minute Measurements Proponent

Demobilization phase
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Environmen | Parameters | Monitoring Sampling | Measurem | Method Target level/ | Responsibility Annual costs
tal Aspect frequency Area ent Units Standard for monitoring estimate(Tsh)
Air Quality Dust Once Project mg/Nm? Micro-dust Pro (TZS <0.25 Contractor/ 3,000000
(PM10) sites 837 Part 3) Proponent
Noise Noise level | Once Project dBA Noise Level Meter | <65 (Day 4,000000
pollution sites Time)
<45(Night
Time)
Waste Solid and| Once a week Project Presence o| Observations At Least 1| Contractor 4,500,000
Management| Liquid sites Skip bucket Skip bucket
waste and Septic and Septig
collection Tank Systenm Tank
facilities System
Operation phase
Safety  risk| Awareness | Once a year Project site Number of| Records, injuries an ProponentOSHA | 3,500,000
due to fire and Signage safety inspection
number  of measures
fire provided
extinguisher
S
Waste Solid and| Everyday Project sitel Presence 0| Observations At least| Proponent 3,500,000
Management| Liquid Waste lgarbage
waste Collection collection
Point for the point for the
hotel hotel
buildings
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Environmen | Parameters | Monitoring Sampling | Measurem | Method Target level/ | Responsibility Annual costs
tal Aspect frequenc Area ent Units for monitorin estimate(Tsh
i ; ’ Standard 9 (Tsh)
Hotel
connected tq
the  septic Wastewater
tank and septic tanks
soak away properly
pits functioning

Total monitoring costs

55,000,000

Source:Consultant Analysis, January, 2022
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8.4 Stakeholders Consultation during Implementation

During Project implementation, engagement activities will be undertaken in relation to project
activities. At this stage a number of structured and formal meetings, focus group discussions,
community meetings, one to one interview, distribution of infolmmaipamphlets) and site visits

will be conducted. The timing for the conducts of the meetings will be determined by the progress
of the project implementation and when seems necessary to invite stakeholders for their comments
and observation. However, tisharing of information and progress with stakeholders will be
subject to scrutiny with regards to the kind of information to be shared and how the same will be
communicated to both stakeholders, PAPs and OIPs. Furthermore, at this stagghahmea
Municipal Councilwill ensure equal and effective participation from project preparation to

i mpl ementation stages. To ensure stakehol der
Municipal will have different methods of collecting information based on thekdsae.e.
disadvantaged or vulnerable groups.

8.5 Grievances Redress Procedures

The project will establish or strengthen the GRM mechanism ddahamaMunicipal Council
which will be adopted by the contractor undertaking the construction of Zongormhasarial area.
This is the response to one of the concerns raised during stakeholder consultation.

8.5.1 Purpose

A Grievance Redress Mechanism (GRM) is necessary for addressing the legitimate concerns of
the project affected persons. Grievance handliaghanisms provide a formal avenue for affected
groups or stakeholders to engage with the project on issues of concern or unaddressed impacts.
Grievances are any complaints or suggestions about the way a project is being implemented, and
they may take theofm of specific complaints for damages/injury, concerns around resettlement
and compensation, concerns about routine project activities, or perceived incidents or impacts. The
stakeholder engagement process will ensure that the PAPs are adequately irdbritned
procedure. The GRM is designed with the objective of solving disputes at the earliest possible
time, which will be in the interest of all parties concerned and therefore, it implicitly discourages
referring such matters to a tribunal/court for tegon.

8.5.2 Principles

A functional GRM has to be established and/or strengthengaremaMunicipal Councilin

order to ensure grievances emanating from the project implementation activities are reported and
raised accordingly. GRM is necessary fodiessing the legitimate concerns of the project affected
persons (PAPs). In addition, GRM provide a formal avenue for affected groups or stakeholders to
engage with the project on issues of concern or unaddressed impacts. In the interest of all parties
concerned, the GRMs are designed with the objective of solving disputes at the earliest possible

ti me. Such mechani sms are fundament al to achi
about overall project activities.

8.5.3 Construction GRM

This will be administered byhe contractorsand will address grievances associated with the
construction of the bus terminal.
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Step 1: Submission of Grievances

The affected person shall file their grievance to the GHO, which will be recorded in writing. The
grievance note should be signed and dated by the aggrieved person. A grievance can be submitted
to in a number of ways as follows:

1 through suggestion box (Wi will be in accessible locations including at construction
site).

T during regular meetings held with stakeholders;

T through the Local Consultative Forums established in the affected locations;

T during informal meetings;

T through communication directly Wi managemerit for example a letter addressed to site
management/ institution; and

T email, whatoés app messages and telephone

1 all complaints about abuse in service, potential corruption must be channeled to proper

authorities no morehtan 5 days after the complaint is received.

Step Two: Logging the Grievance

The CGC keeps records of all complaints received, whether and how the CGC resolved them.
Once a grievance has been received it must first be logged in the grievance datati@seyeqi

the CGC. A sample grievance logging form should be provided. Anonymous grievances will be
accepted recognizing that this may limit the possibility of investigation and resolution. Those who
collect grievances will be trained on how to collect guigses related to GBV in the appropriate
manner (see below).

Step Three: Providing the Initial Response

The person or community or stakeholder that lodged the initial grievance will then be contacted
within 2-3 days to acknowledge that CGC has receivedcttmplaint. This response will either
accept or refute responsibility for the grievance. This natification will include details of the next
steps for investigation of the grievance, including the person/department responsible for the case
and the proposetimeline for investigation and resolution which will depend on the severity of the
incident. In some cases may be necessary to provide an immediate response to avoid further
harm while more detailed investigations are undertakgnie the case ofdtalities, workplace
accidents, community safety pollution of natural resources, conflict with communities etc.

Step Four: Investigating the Grievance

The CGC will aim to complete investigation within two weeks of the grievance first being logged.
Dependhg on the nature of the grievance, the approach and personnel involved in the investigation
will vary. A complex problem may involve external experts for example. A simpler case may be
easier, and quicker to investigate. The CGC will involve the aggripeesbn/people in this
investigation, where possible, to ensure participation. The CGC will continually update the
aggrieved on the progress of the investigation and the timeline for conclusion. Unless highly
complex, the investigation will be completedhim 14 days, although efforts should be made to
complete this process faster.
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Step Five: Communication of the Response

The CGC will outline the steps taken to ensure that the grievance doesawocureand any
measures needed to resolve the complahm.response will be communicated within 1 day of the
resolution being determined.

Step Six: Complainant Response

If complainant is satisfied then SGC will seek their sign off from the complainant and determine
what if any follow up is needed to monitthe implementation of the resolution. The resolution
will be implemented promptly. This may happen at the time the resolution is proposed or within a
timeframe agreed between the CGC and complainant but ideally within 5 days.

Step Seven: Grievance Closor Taking Further Steps if the Grievance Remains Open

Once the measures have been i mplemented to th
closed. If, however the grievance still stands then the CGC will initiate further investigation and
determine the steps for future action. Once all possible redress has been proposed and if the
compliant is still not satisfied then they will be advised of their right to appeal to the next level as
outlined above. If the grievances cannot be resolved aahamaMunicipal Councilproject
implementing level or PIU at PORALG, the complainant will be advised of their right to legal
recourse.

8.6 Capacity Development and Training

8.6.1 Training Needs to Environmental and Social Specialists and Othd?roject Staff

For successful implementation of the E&S issues, capacity enhancement through training will be
done to institution project team. The training can be in the form of the whole project staff or
Training of Trainers (TOT), and it can be in thenfioof short or long workshop. This training will
ensure that the project specialists are able to manage and monitor the environmental and social
aspects of project activities. The workshop will take place in early stageA@fIC project
implementation. ie workshop can be conducted by an external consultant with substantial
knowledge on the environmental management requirements for Tanzania, including World Bank
ESF and its ESS requirements. Other relevant staff memb#&=@shaimaMunicipal Councilcan
beincluded in the training in order to widen the familiarization of the E&S issues of the project.

However, before selection of specific trainings that will be conducted, training need assessment
will be conducted to identify gaps of knowledge, skills abititees for KMC employee who will

be involved in implementation of E&S related activitigszen the fact that it is their first time to
implement WB financed projeciThe gap between existing capacity and required one for
successful implementation/supision of environmental and social related actions will be used for
identification of specific training. Thus, key training areas can include, but not limited to the
following;

(a) Environmental and Social assessment process:
Screening process;
Impact preliction and identification;
Formulation of mitigation measures;
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How to prepare terms of reference for environmental and social impact assessment;

How to integrate environmental and social management considerations in project design
and preparation of caract documents for constructions;

Reviewing, approving ESIAs;

Formulation of environmental and social management plan;

Public participation in ESIA process; and

Monitoring and reporting of project implementation.

(b) Environmental and Social policiggocedures and guidelines:
How to incorporate Environmental and social policies and legislation according to the
nature of project;
World Bank Environmental and Social Standards (ESS);
Review of ESIA and ESMP; and
Collaboration with relevant institutions.

(c) Occupational Safety and Health issues:
Hazard identification
Hazard assessment and management
Risk assessment and management
Emergency preparedness plan and Response
Risks and crises management
Stakeholder engagement and grievance management, including in relation to the worker
grievance mechanism, for the social and environmental staff.

(d) Other key topics on environmental and social issues:
How to prepare Environmental and Social ManagerSgatem;
How to screen projects; appraise and approve ESIAS;
How to review of environmental and social screening and assessment process;
How to supervise and report the implementation of the project components;
How to create baseline information prior t@ject implementation;
Environmental pollution;
Waste management; and
Protection of water resources against pollution.

(e) Capacity building for GRM focal persons and members of the Grievance Redress Integrity
Committee (GRIC)

Focal persons (Grievance Hding Officers - GHOs) and members of the Grievance Redress
Integrity Committee (GRIC) of the eligible Institutions will have to get trained on the use of GRM
guide which include grievances handling, reporting and escalation to the respective authorities.
The guide has to be prepared in a manner that GRM could capture and report Sexual Exploitation,
Abuse and Harassment (SEAH) and Gender Based Violence cases. In order to ensure optimal
utilization of the GRM by the PAPs at work places, publicization andtet®n on the existence

of GRM is mandatory and has to be done by the responsible institution.
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CHAPTER NINE
DESIGN MEASURES

9.1 Introduction

In the course of collecting information there were some of the concerns which are critical for
consideration during designs. ESIA is meant to identify impacts and mitigation measures but some
of them are always addressed by the design features.

9.2 Project Design

9.2.1Key Priority Features During Design

The proposed facilities at Zongomela industrial park should consider sustainable environmental
and social management. The design should come up with a sustainable built environment by
considering key issues like use of energy, use of water, use of materials and resources, use of site,
and also consider people with disabled.

Reduction of floods around Zongomela Industrial Park

There was a concern from stakeholders that the Zongdmalistrial Park always flood water
during rainy season. Adequate drains should be designed to collect water from the whole area and
channel it to the proper receiving bodies.

Maintaining Aeration within the market and bus stand facilities due to warm cli@s

Stakeholders are concerned of the closed design of the market and mini bus stand which will not
allow adequate flow of air. The two facilities will accommodate large number of people at once
therefore itis important for them to be well ventilated.

Improve interaction of users of mini bus stand and the market due to their close proximity and
interdependency

The two facilities are very close to each other. Their design should ensure that there is a smooth
flow of users from the mini bus stand to tharket and vice versa. The two facilities should not

be designated separable.

Efficient Use of Water

The design should consider efficient water consumption in all phases of the proposed
infrastructures. Fresh water consumption could be reduced by the installation of water efficient
equipment given. Sustainable solution for efficient water use includedlati®n of water saving
fixtures i.e water efficient flush and flow fixtures. During operation the old and leaky parts of the
water supply within the facilities should also be replaced with new equipment.

Easy to clean surface will reduce water constiomp floors in the two facilities can be chosen
from materials that are easy to clean and that use minimal amount of water during cleaning.
Considering design that will allow rain water harvesting will improve water use efficient at the
mini bus stand anthe market. Rain water harvest can provide water during dry season
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Efficient use of Site.

To use a site efficiently, it is necessary for designers to understand how humans will interact with
the proposed market and mini bus stand environment givendlosi proximity. In order to
maintain the natural environment, unnecessary cutting of tree in an area where construction will
not take place must be prevented. A building unit should be integrated with its site; this adds to
the architectural quality anduman wellbeing.

Consider People with Disabilities

Proposed project Designer should consider people with disabilities in all the facilities. The
following issues should be considered during design: ramps, stair lift (where necessary), an
elevator (if in nultiple floors), bathing barriers should not be installed, toilet for the people with
disability to be installed, hand rails in key areas should be installed and simplify d&®cads.
should have cable stones for easy use and those drains should bd tmesed accidents from
people with disabilities.
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CHAPTER TEN
COST BENEFIT ANALYSIS OF THE PROJECT

10.1Introduction

This section addresses financial analysis, economic analysis of the project and an
extended codbenefit analysis for the proposed project. However, lack of information
on aspects such as cost and units for various materials that will be used in the
constuction process, cost of rent per square metre of floor area, overall running costs,
cost of labour, etc. (cannot be disclosed at this stage as they are required to be
confidential in accordance to the Procurement Act) have prevented a detailed cost
benefis analysis to be undertaken. Therefore, what is presented in this section is rather
an indicative and elementary description of the costs and benefits. It is based on the
indicative costs for implementation of mitigation measures as well as the cost of
monitoring.

10.2Benefits related to the project

Several benefits are associated with the proposed development both at local and
national level in terms of revenue generation and the multiplier effects associated with
linkages with local and national economyhe proposed project will generate
employment opportunities during construction and operation phases, which may be
filled by local people with relevant skills. This opportunity will be supporting
government initiatives to create employment opportunitie$anzania and to meet the
target per year as targeted by the current Government. Also apart from employment
opportunities, the project will providevailability of adequate and conducive working
space.Notwithstanding that at the moment salaries aretgebe specified, it is
envisaged that from employment, workers will get incomes, which will improve their
guality of life and perhaps improve their lifestyles. However, employment opportunities
and the salaries provided will extend beyond the workerdandfits as many people

as possible, including several dependants. There shall be a need for putting in place
deliberate policies that would compel the contractor to employ local labour with the
requisite skills and experience.

The project will also genate revenue tdKahama Municipal Council and the
Government (TRA) in the form of rents, taxes and levies including VAT.

10.3Costs related to the project

The estimated costs for implementing enhancement measures, impact management as
well as monitoring preess as outlined i@hapters 8is aboutTSH 168,000,000and

TSH 55,000,000espectively Since some of the impacts will only to be realized during
construction phase, the costs for these will also be short term, especially if mitigation
measures are fullynplemented.
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CHAPTER ELEVEN
DECOMMISSIONING

11.1Introduction

As decommissioning will take place in the remote future, the specific conditions for mitigation are
generally inherently uncertain. In view of this, specific mitigation measures pertaining to
environmental impacts of decommissioning works cannot be proposed at the moment with a
reasonable degree of certaimyDetailed decommissioning plan that takes environniésgaes

into consideration shall be prepared by the developer prior to the decommissioning works. Should
it be done, decommissioning may entail change of use (functional changes) or demolition triggered
by change of land use. Therefore what is presergealib just a Preliminary Deccommissioning

Plan which give light to what shall be done if the need for decommissioning arise.

11.2Preliminary Decommissioning Plan

This Section provides a brief outline of the works required to demolish the Proposedrinalte

on the site incase it happen. This Plan will be used as a reference document that provides the
framework to ensure that demolition activities on the site do not adversely affect the health, safety,
traffic or the environment of the public and neighling propertiesThe Contractor will be
required to prepare a detailed Demolition Plan and Construction Management Plan to the
satisfaction of the Proponent and relevant Authorities prior to the commencement of works on
site.

11.2.1 Type of facilities to be Demolished

The facilities to be demolished within the bus terminal shall be generally constructed with load
bearing masonry walls with steel or timber framed roofs and metal roofs. The bus terminal will
be generally constructed off a concrete slab on ground, paddyimith strip and pad footings.

11.2.2 Demolition Methods

It is anticipated that the Contractor will prepare a detailed Demolition Plan prior to the
commencement of work on site, however, the indicative demolition methodology will be as
follows:

1 The stip out and removal of nestructural elements will be undertaken utilising manual

labour and small plant includirigbobcats, &t excavators and dingo type loaders.

The materials will be removed from site using small to medium sized trucks.

The structures will be demolished using larger plant and equipment includia@t 15

hydraulic excavators. These machines will be equipped with rock breakers, pulverisers and

the ke which would be used in a sequential manner.

1 This engineer will be engaged to provide further engineering advice in relation to
temporary support or backpropping of the structure during demolition.

9 During the demolition process erosion control measwi#se established. These will
include treatment of dust and potential discharge into stormwater systems.

T
T
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11.2.3 Materials Handling

Materials handling will be by mechanical plant (including excavators and bobcats) loaded into
trucks (bogie tippers ancemni trailers). The debris will be carted offsite to an approved waste
facility or recycling centre.

The contractor shall submit a Demolition Waste Management Plkah@amaMunicipal Council
which outlines the objectives of:

A maximisation, reuse and recydli of demolition material
A minimisation of waste disposal
A evidence of implementation for specified arrangements of waste management

Onssite storage of reusable materials will occur at Site. Recycling and disposal containers will also
be accommodated at thigcation for collection vehicles. Hazardous materials will be treated
separately. A hazardous materials inspection will be undertaken by an accredited consultant and a
report issued. Hazardous materials will be removed in accordance with EMA 2004. A final
clearance report will be provided by the hygienist which will include the provision of tip dockets
from waste centres.

11.2.4 Proposed Sequence

The Contractor will be required to prepare the following documentation prior to the
commencement of demolitiaand/or excavation works:

A Dilapidation Survey
A Construction Waste Management Plan
A Demolition Management Plan

In principle, the demolition process is undertaken in the reverse sequence as construction.
Essentially, internal finishes will be stripped o&ervices will then be removed including
airconditioning, pipework and conduit. The facades will be removed where necessary and the
structure will then be demolished using the larger plant and equipment. It is estimated that it will
take 3 months to demolisand clear the site.

11.2.5 Protective Measures

An A Class hoarding will be erected around the perimeter of the construction site prior to the
commencement of demolition works. Additionally, wherever the risk arises of material falling into
publicareas, overhead protection will be provided in the form of a B Class hoarding. At this stage,
it is anticipated that a B Class hoarding will be established on the Victoria frontage. Scaffolding
will be erected to facades where materials could fall inssxoé4m. The scaffolding will be clad

with chainwire and shadecloth to enclose debris and dust onto the site. During the demolition, dust
control measures will be used to minimise the spread of dustsitemrhe Contractor will have

a senior representa¢ on site at all times to ensure compliance with the safety guidelines and
agreed work methods.
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11.2.6 Traffic Management

The management of construction traffic during the deccommissioning phase will be subject to the
provision of a detailed traffic magement plan. This plan will be prepared by the Contractor for
the various stages of demolition. During demolition, all traffic will be held within the site
boundaries. The site will remain closed to pedestrian traffic and will be generally manned by
secuity.

11.2.7 Occupational Health and Safety

A detailed OH&S Policy will be provided by the Contractor prior to work commencement. A
detailed Site Safety Plan will be prepared for the specific project.

11.2.8 Environmental Management Plan

A detailed Environrantal Management Plan will be provided by the Contractor prior to the
commencement of the work.

11.2.9 Potential Impacts and Mitigation Measures
Dust and Noise Pollution

The demolition activities for the remained part (foundation structure) shall be seceachpvith
emission of a lot of dusts since the demolition works are expected to be carried out by conventional
method using mechanical breakers and jackhammers. However, alternative methods of demolition
including explosive techniques can be used.

Mitigation Measures

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

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

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

o Community notification shall be undertaken where appropriate where work is likely to cause

dust impact on the public and nearby residents.

Sound construction equipment, with noise sinks, shaliseel

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

o Construction equipment shall be selected, operated and maintained to minimize noise.

o

Increased Waste

A lot of demolition waste is expected as a result of the demolition of the bus terminal and its
facilities. These shall include blocks, concrete, reinforcements, pipes etc. Most of the block
materials shall be salvaged and recycled.

Mitigation Measures

o All materials which can be reused shall be reused
o0 Materials that cannot be reused shall be sent to the authorized dumpsite
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11.2.10 Costs for Undertaking the Mitigation Measures

The cost for undertaking Mitigation measures during deccommissioning is estimdte@dSH
75,000,000.
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CHAPTER TWELVE
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

12.1 Summary and Conclusions

The findings from this environmental and social impact assessment report can be summarized as
follows:

The project is generally accepted at¢benmunity, district, regional and national levels, based on

its potential socigeconomic benefits. The potential leteym social and economic benefits that

the project is likely to bring are much greater than the negative impacts that can be managed to
aacceptable levels.

All key stakeholder$or should be involved at all stages of the project.

The project will not trigger involuntary resettlement and compensatiated issues since it will
be implemented within thelannedares.

The design, construcin and operation of the proposed facilities and support infrastructure should
fully consider the needs of the PWDs. The gender requirements (gesgensive design,
construction, operation and maintenance), health and safety standards and conforatibyab n
and international standards/guidelines underpinning{M€ requirements

The negative impacts of concern atesturbances from elevated levels of construction noise and
vibrations on during construction; air emissions impact from dust and extuamoss during
construction; occupationdiealth and safety hazards in all phases of the project; accidental
contamination of surface and groundwater resouregosure to HIV/AIDS and new
transmission; and workplace sexual harassment and violence agaims&n & vulnerable
segments.

The significant positive impacts of concern amerployment and income generation opportunities

in phases of the project; income to surrounding petty traders, materials/equipment suppliers and
service providers during constriart and operation phase; revenue generation to local government
and agencies;

Given the above findings, it can be concluded that the proposed project activities from design,
construction to operations stage will have manageable/ reversdgative impacts on the
biophysical and socia@conomic environments, provided that the proposed mitigation measures
are appropriately implemented. In this way, the project will have minimal environmental, socio
economic, and cultural concerns that wouldibit its implementation and development. It is
anticipated that the project will potentially result in more positive than negative impacts in the long
term.

Subsequently, the report's findings support the development and operation of the propoged projec
because th&KkMC and other responsible parties implement the mitigation and enhancement
measures recommended in this regdMC is responsible for ensuring the overall implementation

of the proposed ESMP and EMP and conducting periodic environmentabnramniand audits.

135




12.2 Recommendations

This EIA report recommends that the proposed project be allowed to proceed on condition that the
proponent implements the ESMP proposed in this report as appropriate and any other conditions
imposed by NEMC, WB andther relevant authorities.
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APPENDICES

Appendix |: Terms of References

Environmental and Social Impact Assessment of the Upgrading dflinibus stand, Market
and Access Roads (3km) iZongomela Industrial Parkon Pl ot No . 6c4atéd, Bl oc
at Zongomela Mtaa, Zongomela Ward, Kahama Municipaty in Shinyanga Region

1. INTRODUCTION

The detailed scope for undertaking Environmental and Social Impact Assessment is intended to
guide the Consultant to addresgevant environmental and social issues during the assessment
process. Among others, the EIA shall be conducted in accordance with the requirements of the
Environmental Management Act (2004). The Consultant shall do everything necessary to meet
the objectves of the services and not less than the following task that should be undertaken during
the Environmental and Social Impact Assessment. In the process of consultation (Scoping process)
with relevant stakeholders like environmental authorities, the Canswhay further be required

to finalize the TOR according the agreement with these stakeholders.

2. SCOPE OF WORK
Task 1: Description of the Proposed Project

The Consultant shall provide a brief description of the relevant parts of the project usingf maps
appropriate scale where necessary and include the following information:

- Project justification;

- Location;

- General layout, size, and capacity;
- Area of influence of the Project

- Preconstruction activities

- Construction activities

- Schedule of project activities

- Staffing and support;

- Facilities and services

- Operation and maintenance activities
- Life span

Task 2: Description of the Environment

Assemble, evaluate, and present baseline data on the relevant environmental charaufténestics
study area. Include information on any changes anticipated before the project commences. Modify
the lists below to show the critical information for this project category or which is relevant to it.
Environmental characteristics of the study askall be presented on a map to facilitate the
understanding of the study area:

(@) Physical environmental: This shall cover geology; topography; soils; climate and
meteorology; physical structures at site, utilities and services available.
(b) Biological environmat: All flora and fauna present at the project site (if any).
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(c) Sociocultural environmental; population, land use; planned development activities
community structure; goods and services; recreation; public health; Gender issues and
HIV/AIDS, Cultural/ histaic properties and attitudes to the project.

Task 3: Legislative, Policies, Administration Framework

Describe the pertinent regulations and standards governing environmental quality, health and
safety, protection of sensitive areas, protections of endethgpecies, siting, and land use control

at international, national regional and local levels. The Consultant shall undertake a review of
policies, legislation and administrative framework within which the environmental management
of the proposed construech of the bus terminal and its facilities will be carried out. The following
and any other relevant legislation and policies shall be reviewed:

Environmental Management Act No. 20 of (2004), Cap. 191

The Urban Planning Act (2007)

The Water Supplgnd Sanitation Act No. 12 of 2009

Occupation Health Safety (2003)

Employment and Labour Relations Act No. 6 0f 2004

Engineers Registration Act and its Amendments 1997 and 2007
The Contractors Registration Act (1997)

The Architects and Quantity SurveyorstAt997)

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

The Local Government Laws (Miscellaneous Amendments) Act (1999)
The Tanzania 2025 Development Vision

Environmental Impact Assessment and Auditing Regulations (2005)

I v > I T D I D D

Apart from country policies and legislation the World Bank Environmental and Social Framework
(ESF) which describes ten (10) Environmental and Social Standards (ESS) will also @éased.
ten ESSs as per the WB ESF are: ES3ssessment and ManagementEoivironmental and
Social Risks and Impacts; ESS 2: Labor and Working Conditions3ER&source Efficiency and
Pollution Prevention and Management; ESS 4. Community Health and Safety; ESS 5: Land
Acquisition, Restrictions on Land Use and Involuntary REseent; ESS 6: Biodiversity
Conservation and Sustainable Management of Living Natural Resources; ESS 7: Indigenous
Peoples/Sutsaharan African Historically Underserved Traditional Local Communities; ESS 8:
Cultural Heritage; ESS 9: Financial Intermedigriand ESS 10: Stakeholder Engagement and
Information Disclosure. Given the nature of activities of this project, with the exception of ESS 9:
Financial Intermediaries almost all the ESSs will be relevant.

Task 4: Stakeholders Involvement

Assist in coordhating the ESIA with other government agencies, in obtaining the views affected
groups, and in keeping records of meetings and other activities, communications, and comments
and their disposition. Establish the views of the public with regards to thetabimpacts of the
proposed construction of the bus terminal. ldentify the different groups of stakeholders, and then
use the most appropriate method to establish their views. Particular attention shall be paid to the
disadvantage groups (e.ghildren, the elderly and women) that may be affected by the proposed
construction of the bus terminal.
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The Consultant shall undertake an open and transparent consultation process to ensure that the
views of interested and affected parties are and approximatelgporated in the project design.

Task 5: Analysis of Alternatives to the Proposed Project

Describe alternatives that were examined in the course of developing the proposed project and
identify other alternatives, which would achieve the same objectiMas.concept of alternatives
extends to siting, design, technology selection, construction techniques and phasing, and operating
and maintenance procedures. Compare alternatives in terms of potential environmental and social
impacts; capital and operagjrtosts; suitability under local conditions; and institutional, training,

and monitoring requirements. When describing the impacts, indicate which are irreversible or
unavoidable and which can be mitigated. To the extent possible, qualify the costnefitd of

each alternative, incorporating the estimated costs of any associated mitigating measures. Include
the alternative of not constructing the project to demonstrate environmental and social conditions
without the project. Various environmental aswtial criteria should be developed to select the

best alternatives.

Task 6: Identification, Analysis and Assessment of Potential Impacts

The Consultant shall identify, analyze and assess environmental and social impacts of the proposed
construction of bs terminal stand. The Consultant shall distinguish between positive and negative
impacts, direct and indirect impacts, and immediate andtlermg impacts. Identify impacts that

are unavoidable or irreversible. Wherever possible, describe impactstapiwaatyi, in terms of
environmental components affected (area, number), environmental and social costs and quality of
available data, explaining significant information deficiencies and any uncertainties associated
with the predicted impacts.

The assessmeshould focus on the potential for negative environmental and social impacts caused

by planned and unplanned (spontaneous) Air and noise pollution; Safety and health risks and
increased pressure on social services and utilifies. significance of impastof the proposed
construction of bus terminal shall be assessed, and the basis of this assessment shall be specified.
The consultant should take into consideration existingabws, national and international
environmental standards, legislation, tregtend conventions that may affect the significance of
identified impacts. The consultant shall use the most up to date data and methods of analyzing
and assessing environmental and social impacts. Uncertainties concerning any impact shall be
indicated.

Task 7: Mitigation Measure

The consultant shall suggest ceffiective measures for minimizing or eliminating adverse
impacts of the proposed construction and operation of the bus terminal. The costs of implementing
these measures shall wherever possitde estimated and presented. If compensation is
recommended as one form of mitigation, the Consultant shall identify all the names and physical
addresses of people to be compensated.

Task 8: Environmental and Social Management Plan (EMP)

The Environmental Mnagement Plan focuses on three genetic areas: implementation of mitigation
measures, institutional strengthening and training, and monitoring. The consultant shall prepare
an Environmental and social Management Plamch will include proposed work pragmme,
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budget estimates, schedules, staffing and training requirements and other necessary support
services to implement the mitigation measures. Institutional arrangements required for
implementing this management plan shall be indicated. The ciospleimenting the monitoring

and evaluation including staffing, training and institutional arrangements must be specified.
Where monitoring and evaluation will require intagency collaboration, this should be indicated.

Identify institutional needs to iplement environmental assessment recommendations. Review
the authority and capability of institutions at local, regional, and national levels and recommend
how to strengthen the capacity to implement the environmental and social management and
monitoring plans. The recommendations may cover such diverse topics as new laws and
regulations, new agencies or agency functions, -sgetoral arrangements, management
procedures and training, staffing, operation and maintenance training, budgeting, and financial
support. Prepare detailed arrangements to monitor the implementations of mitigating measures and
the impacts of the project during construction and operation. Include in the plan an estimate of
capital and operating costs and a description of otherreghjimputs.

3. REPORTING

The ESIA reports should be concise and limited to significant environmental Issues. The Main
text should focus on findings, conclusions, and recommended actions supported by summaries of
the data collected and citations for anyerences used in interpreting data. Detailed or un
interpreted data are not appropriate in the main text and should be presented in appendices or
separate volume. Unpublished documents used in the ESIA may not be readily available and
should also be asséhed in appendices. Organized the ESIA may not be readily available and
should also be assembled in appendices. In organizing the ESIA reports according to the outline
in the Environmental Impact Assessment and Audit Regulations (2005). The main rafsnsco
separate an Executive Summary both in English and Swabhili.

4. STAFFING

The Consultant should employ an Environmental Impact Assessment Expert (registered),
environmental analyst, architect and Sociologist to carry out the EIA study. In addigon, t
Consultant may wish to absorb other supporting staff to facilitate efficient expedition of the work.
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Appendix I1: NEMC Letter for TOR Approval

THE UNITED REPUBLIC OF TANZANIA

VICE PRESIDENT’S OFFICE
UNION AND ENVIRONMENT

NATIONAL ENVIRONMENT MANAGEMENT COUNCI (NEMC)

In reply please quote: Date: 13" June, 2022

REF. No. HE.145/205/102/1

Municipal Director,
Kahama Municipal Council
P. O. Box 472,

Kahama.

REF: SCOPING REPORT AND TERMS OF REFERENCE FOR THE
ENVIRONMENTAL IMPACT ASSESSMENT FOR THE UPGRADING OF
ZONGOMELA INDUSTRIAL PARK LOCATED AT ZONGOMELA MTAA,
ZONGOMELA WARD, KAHAMA MUNICIPAL, KAHAMA DISTRICT,
SHINYANGA REGION.

Kindly refer to the above heading.

This is to acknowledge receipt of the Scoping Report and Draft Terms of Reference
(ToRs) for undertaking an Environmental and Social Impact Assessment(EIA) of the
aforementioned project. Your project has been assigned with Project Number
EC/EIA/2022/3517and you are kindly requested to refer this number in any future
correspondences with the Council.

The Terms of Reference were reviewed and found to be generally adequate and
therefore can be used to guide the Environmental and Social Impact
Assessment(EIA study for the named project. Thus, these Term of Reference are
approved. However, you will be required to ensure that:

1. You will be required to consult all relevant stakeholders (TANROAD,
TARURA, OSHA, FIREAND RESCUE FORCE, LGAs, nearby communities)
and there should be an evidence that they have been consulted by signing
against their names; In addition their concern must be taken on board in this
study;

2. Site layout plan showing location of all project components in relation to the
project area indicating plot ratio and coverage;

Lake Victoria Zone Office, 6" Floor, PSSSF Front Wing, Kenyatta Road, P.O Box 11045 Mwanza,
Phone: +255 28 2541679 ; Mobile:+255 737988999; Fax: +255 28 2541679
Email Address: nemcmwanza@nemc.or.tz Website: www.nemc.or.tz
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Provide physical contact of project proponent and environmental expert.
Ensure the exact name of the registered expert appear on the cover page of
the document;

Emergence preparedness and response plan to ensure the health and safety
of the workers and neighboring communities during the project life cycle;
Clearly describe management of hazardous waste specifically that resulted
from solar panels;

Describe management of solid and liquid waste at the site (if any);

Use specific and most recent data on physical, biological, socio-economic and
cultural environment;

The report should describe to what extent the project complies to policies and
legislations that are relevant to the project;

Ensure that copies of relevant permits and licences from relevant authorities
related to your activities are included in the final report. These include but not
limited to (TANROAD, TARURA, FIRE AND RESCUE FORCE, OSHA, Land
ownership/contract documents);

10. Issues concerning handling of hydrocarbons (e.g.; greases, spillages, waste

oils) especially from generators (if are in place) should be taken care in the
report;

- Provide detailed activities to be carried out with its associated environmental
stress during project operation and decommissioning phases;

12. Sources and quantities of water and power to be used should be clearly

described;

13. Finally, you will be required to submit to NEMC 15 copies of the EIS for

review.

In this regard, you are required to pay to the Council the project brief review process
charges as it will be indicated in the Electronic generated Invoice. Note that the
review cost which will be provided excludes transport costs of three Officers to and
from the project site which has to be incurred by the project proponent.

Shou

Id you need additional information or clarification on this matter, please, contact

us through Tel. No. +255 733 697244.

Yours sincerely,

g, <

Jarome Kayombo

Zona

| Manager

Cc: Rosemary Nyirenda

Lake Victoria Zone Office, 6" Floor, PSSSF Front Wing, Kenyatta Road, P.O Box 11045,Mwanza,
Phone: +255 28 2541679 ; Mobile:+255 737988999; Fax: +255 28 2541679
Email Address: nemcmwanza@nemc.or.tz Website: www.nemc.or.tz
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Appendix llI: Certificate of Right of Occupancy

e
—

THE UNITED REPUBLIC OF TANZANIA
MINISTRY OF LANDS, HOUSING AND HUMAN SETTLEMENTS DEVELOPMENT

Telegrams: LANDS LAND REGISTRY,
Telephone: 2121241-9 P.0 Box 1191,
Inreply please quote: K : Dar es salaam.

Ref. No. LR/T 4204 Date: 28 Jul, 2022
KAHAMA MUNICIPAL COUNCIL

P.O Box 472

KAHAMA

Sir/Gentlemen/Madam,

RE: TITLE NO: 4204 LAND OFFICE NO: 1188028
PLOT NO. 646 BLOCK A AT ZONGOMELA

T have the honour to enclose herewjth duplicatg-of the Certificate of Title Numbered as above
please. —
\ ( REGISTRAR OF TATLES

Copy to: Commisioner for Lands
Your LD File No: LD/KMC/15674 refers
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Land Form No. 22,

TANGANYIKA STAMP pyTY ACT.
Stamp Duty Shs:.....fida) r:

Recelpt Nocf%)g(ﬁiig

...........

..........................................

THE UNITED REPUBLIC OF TANZANIA

THE LAND ACT, 1999 | TANGANYIKA sTA 15713*3 ACT:
(NO. 4 OF 1999) Stamp Duty Shg: .. o8 1( ..[.T.....Pmd
9eR) I8 S401E]

- Q005

.....

(Under Section 29) Stamp Duty Office

CERTIFICATE OF OCCUPAN

Title No. HAOH SHY
L.0.No.1188028
LD.KMC/15674

e 3§ A day of :/IZLJ Two thousand and meﬂ\?' '{_W’v

THIS IS TO CERTIFY that KAHAMA MUNICIPAL COUNCIL, Established by the
Local Government (Urban Authorities) Act, Cap.288 read together with GN.No.620
of 2021 having Registered Officce in Kahama of P.0.Box 472, Kahama (hereinafter
called “the Occupier”) is entitled to the Right of Occupancy (hereinafter called “the
Right”) in and over the land described in the Schedule hereto (hereinafter called “the
Land”) for a term of Ninety nine (99) years from the first day of July, two thousand and
twenty two according to the true intent and meaning of the Land Act and subject to t}}e
Provisions thereof and to any regulations made thereunder and to any enactment in
Substitution thereof or amendment thereof and to the following special conditions:-

L The Occupier having paid rent up to the thirtieth day of June, 2023 shall hereafter
Pay rent of shillings Five thousand (5,000/=) only a year in advance on the first
day of July in each of the term without deduction PROVIDED that the rent may
be revised by the Commissioner for Lands.

The Occupier shall:-

hout the
@ Be responsible for the protection of all beacons on the lanci;:lrizsfd e
term of the Right. Missing beacons will have to be. re-: Sr responsible for

time at the Occupier’s expenses as assessed by the Directo

Surveys and Mapping.
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(ii) - Do everything net::essary to preserve the environment.and protect the %
and prevent soil erosion on the land and do all things which may
required by the authorities responsible for environment and to achiey,
such objective.

(i) - Maintain on the land buildings (hereinafter called “the buildings i
permanent materials designed for use in accordance with the conditions
the Right and which conform to the building line (if any) decided by

__  Kahama Municipal Council (hereinafter called “the Authority”).

(iv) At all times during the term of the Right have on the land buildings
approved by the Authority and maintain them in good order and repair(y
the satisfaction of the Commissioner for Lands (hereinafter called “t
Commissioner”).

(v)  Not erect or commence to erect on the land buildings except in accordanc
i

with building plans and specifications which shall have been first approved
by the Authority.

3 USER: The land and the buildings te-be erected thereon shall be used for Bus
A<l Station purposes only. Use Group 'P' use classes (a) as defined in the Urbr
Planning Act (Use Classes) Regulations, 1960 as amended in 2018.

4. The Occupier shall not assign the Right within three years of the date hereo
without the prior approval of the Commissioner.,

5. The Occupier shall deliver to the Commissioner notification of disposition
prescribed form before or at the time the disposition is carried out together wih
the payment of all premia, taxes and dues prescribed in connection with the!
disposition.

6. The President may revoke the right for good cause and in public interest.
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/KAHAMA TOWNSHIP

ONGOMELA.....
anﬂlitY---"z' """"
| g
T
B4E ..
Pt

EiSsu >
N misZ'Uf this lD\an implies no guarantee
10 of title by the government.

\pw LS

of Land Registration Act.

Director of surveys and Mapping #EP‘O  S— Date 19 04 opdl
Surveys and Mapping l]ivisiun.Ministrréf{ands.HMng and Human Settlement Development, |
Dodoma. '

[ -
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SCHEDULE

ALL that Land known as Plot No. 646 Block ‘A’ situated at Zongomela in Kahama
Township containing One point two seven (1.27) hectare shown for identification only
edged red on the plan attached to this Certificate and defined on the registered Survey Plan
Numbered 117593 deposited at the Office of the Director for Surveys and Mapping at
Dodoma.

Given under my hand and my official seal the day and year first above written.

ASST. COMMISSIONER FOR LANDS

We, the within named KAHAMA MUNICIPAL COUNCIL hereby accept the terms and
conditions contained in the foregoing Certificate of Occupancy.

SEALED with the COMMON SEAL of the said )

KAHAMA MUNICIPAL COUNCIL )
DELIVERED..........o.veoveesesveeseesssssssssessesins )
in our presence of us this. X4 Hfday of Mk 2022 )

)
Signature: .......... LAUSUA o )

Postal Address: . [0 ZR ,é" M. ’ﬁ‘m KMWN)—
Qualification;.. M/W\M,U’PQ\'( @WbtW}

Signature: ... FPIAPIOMN .....covvvvniiinnnnns

Postal Address: /‘)ﬂ@@f’fxlﬂ 4 “(0}7

.............

Qualification;....... M O\H V“( ............... ;
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Appendix IV : Participants list at Zongomela Industrial Park meeting







Appendix V: Health and Safety Management Plan
1.1 General

The project shall be implemented in compliance to labour laws in Tanzania, in particular, the
Occupational Health and Safety Act (2003). Clauses to protect the health and safety of workers
shall be included in the contract documents for implementatioe.sfdigpersonnel are expected

to comply fully with health and safety law and the associated approved codes of practice.
Contractors are, in addition, to be aware of and pay due attention to guidance issued by the Health
and Safety Executive as well as thsdued by trade bodies and authorities, which constitute
industry Obest practiced. Method and policy s
by the Site Project Manager and Safety Adviser to ensure that these standards are met. On such
occasons that they fail to meet the standard they will be returned for amendment action.

1.2 Health and Safety Management System
1.2.1 Safety Training and Promotion
The aims of safety training programmers are:

To update the safety awareness and technic#s siiperson in the field of application.

To orient new employees to working environment.

To identify and rectify hazards and convey the same to the workforce.

To prepare the persons to select appropriate safety measure contain any unforeseen
hazards/emerncy situations.

To achieve the above aims, following types of training shall be conducted at the site level:

© O OO

1.2.1.1Health and Safety Induction Training

New or reassigned employees shall be given Health& Safety induction training pertaining to
Health& Safety management and general safety rules and procedure, site specific Health& Safety
rules and their responsibility and accountability in safety perforemdiealth& Safety induction

shall be given to all categories of personnel at site by Health& Safety Manager. Health& Safety
induction shall be recorded in the prescribed format. All employees shall acknowledge such
training by signing relevant document.

1.2.1.20n the Job Training

Based on the trade, individuals are given On the Job training. These trainings shall be focused on

the safe ways of working in a particular trade including hazards involved. This shall be conducted

by the foremen/supervisorsind | abor ati on with Safety personne
the programme shall be assessed to evaluate the effectiveness of the training. All risk assessment
and related knowledge shall be done by the Health & Safety Manager.

1.2.1.3Refresher couises

Refresher courses shall be conducted to update the skill and safe methods of work for a particular
job. This shall be conducted periodically for welding/cutting, plant and equipment operation,
defensive driving and hazards in electrical installation.
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1.2.1.4Tool Box Talks

In addition to the formal training mentioned above, toolbox talks shall be conducted every day
before the commencement of the job. TBT shall be designed to highlight relevant safety and
individual health issue to the workforce tosatheir level of awareness. Such meeting shall recall

the risk assessment report and defects reported on previous performance. These shall be prepared
and presented by the Supervisor/Foremen.

All trainings that are carried out shall be formally recordedlated and signed by attendees and
the copies shall be kept with the project safety focal point.

1.2.1.5Safety Promotion

Safety Promotion schemes shall be developed and implemented at site to promote safety awareness
amongst the workforce. Individuals twi best safety performance shall be recognized and
rewarded. A safety suggestion scheme shall be implemented at site to encourage the workforce to
come up with good safety practices and suggestions for improving working condition. The best
suggestion shable selected and the person shall be rewakdealth& Safety posters and banners
including HIV/AIDS shall be displayed around the worksite to raise the awareness among the
workforce. The posters shall be prepared in English and Swabhili languages.

1.2.2 Safety inspection and Follow up Actions

Contractordos Healthé& Safety Manager al ong wi
inspection with the focus on safety aspects at site and prepare reports of inspection. The frequency
of inspection shall be detained by site activities and general conditions. However, the inspection

shall be conducted at a minimum of once a week. Whererhigtk activities are being carried

out inspection shall be done at least once dalily.

The inspection reports shall descussed with the site managers and various sumtractors (if
any). In addition to these, the site staff will accompany the Engineer and other staff of Consultant
for their site safety inspection.

Remedial action to rectify any deficiency identified unsafe practices discovered during the
safety inspection by developer shall be implemented immediately.

1.2.3 Reporting of Accidents, incidents & Investigation and Accident Statistics

Tanzania laws on incident reporting and investigation procedurestshaltihered. Such law
requires reporting to the Chief inspector of Occupational Safety and Health Authority (OSHA) all
lost time injuries (LTI) within twentfour hours from the time of incident. Contractor will play

this role to ensure that local requirents are followed. As per Contract Agreement the Contractor
shall notify the Consultant and developer within 48 hours or as soon as reasonable possible after
the occurrence of any accident which has resulted in damage or loss of property, disabdgy or lo

of human life, or which has or which could reasonably be foreseen to have a material impact on
the environment and shall submit to the Consultant and developer no later than 28 days after the
occurrence of such an event in the agreed format, a sumepany thereof. All incidents including

near misses shall be reported to the Consultant, regardless the potential of the incident.

All the incidents shall be investigated to find out the root causes and to prevent the recurrences of
the same kind of incidgs. If the consultant asks for the detailed investigation and the findings
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shall be submitting to the consultant. The met
out the facts, not the faultso.

Incident data, if properly collected and analysindicates the trend and can show where and how
problems arise. A monthly safety performance report of the project shall be included in the
Monthly Progress Report after the end of each month.

1.2.4 Hazard ldentification and Risk Assessment

The purposef the hazard identification and risk assessment is to identify all potential hazards and
associated risks during construction. The contractor will take relevant measures to control all
critical, high and moderate hazards. Low potential hazards willtakyteliminated. General risk
assessment of this project has already been dc
Occupational Safety and Health Laws.

Depend on the severity of hazards we will be able to take necessary preventive ahdheastire

to mitigate the hazards. Prior to the commencement of any activity, detailed hazard identification
shall be done by the site supervisory staff with the assistance of Health& Safety Manager and the
hazards shall be communicated to the whole #@@@med to execute the task. The hazards analysis
done shall be produced tmnsultantfor approval and mitigating measures shall be taken up to
their satisfaction. Risk assessment shall be done per Occupational Safety and Health Act, number
five of 2003.

1.2.5 Industrial Health and Hygiene

Hazards to health on a construction industry can arise from the use of a number of materials,
substances and process if they are not properly controlled. Some of the more serious risks are
caused by the inhalation of dusbxic fumes, exposure to high temperature, noise, vibration,
radioactive substances, ergonomic hazards etc.

IMC and Contractor shall be responsible for maintaining health working conditions for all
employees and subcontractors. If it is not possible remove the cause of harm, then suitable
and sufficient Personal Protective Equipment (PPE) shall be provide to those who could be
affected.

1.2.1.1Hazardous substances

Material Safety Data Sheet (MSDS) of all hazardous materials that are used drasi¢ ghall

be obtained. An inventory shall be kept of all such materials with the relevant MSDS and shall be
available for the inspection of consultant. An assessment shall be conducted in relation to the
intended usage of the hazardous substances erasd adequate precautionary and control
measures shall be taken according to the assessment. Such MSDS shall be available for inspection
from Tanzania Health and Safety law enforcer. An assessment shall be conducted in relation to the
intended use of theazardous substances on site and adequate precautionary and control measures
shall be taken according to the assessment.

1.2.1.2Heat

lliness due to heat comprises a wide range of problems from minor inconvenience to critical
medical emergency and deatthelfunctioning of the thermoregulatory system of the body gets
upset, (balance between heart gain and heat loss), which results in the subsequent loss of salt and
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water. This takes the following forms like heat rashes; heat cramps; heat exhaustion and hear
stroke. Following precautions shall be taken against heat stress.

o Wear light, airy clothes.

o Drink plenty of water even if you do not feel thirsty.

0 Wear sunglass/balaclava while working outside.

o New employees shall give adequate time to acclimatize wethahenvironmenbefore
deploying to the work site.

1.2.1.3Dust

Dust control will be initiated prior to any activity in dusty condition. Such control will adopt but
not limiting to dedusting procedures. In case of unavoidable dust emissions, intemdat®PEs

will be adopted. In any case no personnel shall be exposed directly to harmful airborne
contaminants of Silica, Rust (ferrous oxide), Blasting grit, Asbestos, Glass wool & Paint solvent
mist. Water sprinkling system shall be adopted to corfteotiust on all identification areas of the
Project.

1.2.1.4Noise

The Contractor shall comply with the applicable Tanzanian laws, orders and regulation concerning
the prevention, control and abatement of excessive noise. Industrial deafness is cause by ove
exposure to high levels of noise from plant, machinery or construction processes. No employees
shall be exposed to noise dose that exceeds 85 dB (A), unless they are wearing suitable hearing
protectors, which effectively reduce the sound level atthe 6se | e v e | to or bel
Consideration shall be given first to reducing the noise level at source.

The precautionary measures for the exposure limits shall be as follows:

A 80 to 85 dB (A)i Provide hearing defends with proper training to theen.

A 85dB (A)i Signposts shall be erected to inform all employees and public that usage of car
defenders is mandatory in the area.

A 115dB (A)i No exposure to steady noise irrespective of hearing protection.

A 135 dB (A)i No exposure to impulse noise spective of duration of hearing protection.

1.2.1.5Vibration
Vibration causes health hazards in two ways;

o Vibration of body parts due to hand held tools like concrete vibrator, plate compactor,
jackhammer, hand drill, hand grinder etc.
o Vibration of the vhole body experienced while traveling in vehicle and operating
equipment like dozer, grader, roller etc.
Excess vibration will result in discomfort to the worker, which leads to a decrease in efficiency
and finally causes damage to health. Vibrating egaigrshall be equipped with proper handles
to prevent causing any impact on the operator. Personnel shall be given intermittent rest or shall
be changed and replaced frequently.
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1.2.1.6Sanitary Facilities

Adequate sanitary conveniences will be providedsirategic point of the workplace. Such
conveniences are lavatories, showers, and washbasins. Such facilities shall be kept clean and in
good working condition at all times. Domestic wastes shall be collected per environmental
management plan and Enviroamal Guidelines.

1.2.6 Personal Protective Equipment (PPE)

PPE protects the employee from identified +@iminated hazards at the site. Personal protective
equipment safeguards the employee from the identified hazards so which he is exposed. PPE is the
last line of defese for employee protection. PPE does not and cannot eliminate hazard, it can only
prevent or reduce exposure to hazards and reduce the severity of the consequent injury.

All employees of the contractor shall be provided with necessans RR& ensure that the
contractor and sub contractor personnel are also properly protected by appropriate PPE. Such
provision will be free of charge. Employees shall be trained by line supervisors for the correct
utilization of the PPE. Individuals shailbt be allowed to work if they are not equipped with the
appropriate PPE. Suitable signboards shall be kept in work area indicating the potential hazards
(e.g, noise, radiation etx and PPE that is required to be worn in that area/for that activity, in
applicable languages and visual signs. The signage will be in Kiswabhili and English languages and
posted in visible areas.

1.2.7 First Aid Facilities

All accidents, which involve personal injury, whether it is minor or major, shall be given medical
treatmem and report to concerned Supervisor. A first aid station shall be set up at the site office
and a trained first aider will be in charge of the station. All injury cases, except minor injuries shall
sent to medical centre present within KehamaMunicipd Council (IMC) for treatment. In case

of an accident with personal injury doctors will attend such person in a prescribed hospital. Only
ambulance will be allowed to transfer the casualties. Adequate number of first Aid boxes will be
fixed in strategic pmts where employees will be notified the nearest location of the same,
telephone number of Emergency control room will be also displayed. Adequate number of first
Aid boxes shall be available site. There shall be one trained first aider in a groupevt@0sp

First aid boxes shall be frequently inspected by the trained first aider and updated.

The Contractor shall comply with the Government medical or labour requirements at all times and
provide, equipment and maintain base dressing stations wher¢ alhtiraes have trained first
aider for attending minor injuries.

1.2.8 Fire Prevention and Fighting Facilities

Construction sites premises are very prone to fire hazards because of different kind of combustible
material used in all the aboyéaces. The components of a fire are fuel (combustible substance),
heat and oxygen. Unless all three are present fire will not occur. A fire hazard evaluation shall be
conducted all the project sites and camp to identify the fire risk at each locati@mdDgmn the

risk factors fire prevention and fighting system shall be provided and maintained.

Following steps shall be taken to implement fire prevention system at our project premises.
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o All the employees shall be education about the fire hazards, firefighting methods and
precautionary measures specific to this project.

Adequate number of portable fire extinguishers shall be placed at strategic locations.

All employees shall be desnstrated the operation of portable fire extinguishers.
0 Good housekeeping shall be maintained at all sites to reduce the fire risk.

o O

1.2.9 Road safety management

This project as relies heavily on road transport. Analysis shows that road accidents teoatribu
major portion of total accidents in such construction projects. To avoid road accidents, the
following measures shall be adopted during the execution of project;

o A transport coordinator shall be appointed to control the movement of vehicles andeguipm
and he shall be responsible for safe and smooth deployment of fleet.

o All drivers and operators shall possess a valid Tanzania license for the types obbelnge
driven or machinery operated.

o All vehicles shall be kept in a plot with good conditsoand preventive maintenance system
shall be followed.

o0 An in-house training on defensive driving techniques and safe tipping operation shall be
imparted to all drivers before allotting vehicles to them.

o The drivers shall follow all traffic rules and rdgtion of Tanzania.

o Over speeding shall not be allowed at any case and if observed do so disciplinary actions shall
be taken against the defaulter.

o Drivers shall not allow working more than 8 hours shift period. The shift period includes
loading, unloadig, waiting and driving time.

o No vehicle shall be allowed to drive after consuming alcohol/drugs, some medicines, under
fatigue or when sick or ill.

o Nobody is allowed to drive if under the influence of alcohol or drugs.

o Drivers shall wear necessary PPEsla/Hriving.

o A driver forum shall be constituted and shall meet once in a month or immediately after an
incident to discuss the general safety issues as well as specific leaning points from incidents.

o0 Only one person shall direct the driver/operator

o Bewae signage shall be established on public

1.2.10 Traffic management plan

This project involves movement of heavy traffic both at the site and outside the Site. All drivers
are instructed to strictly follow the minimum speed of 20H<& the site. Adequate sign boards

will be placed at the relevant location and flag man will be assigned whenever necessary. Anybody
found violating the traffic rules will be punished.

1.2.11 Sub-Contractors

Subcontractors are treated as integral parhefcontact and subject to the same standard of
treatment as that of main contractorés empl oy
of subcontractors shall get approved by developer prior to their deployment in the project.
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On arrival of Sbcontractords empl oyees, Heal t h& Safe
program. Suirontractor employees shall participate in all Health& Safety activities along with
Contractords personnel working under the Cont

1.2.12 General Safely Rules
All personnel working at site always shall strictly follow following Health& Safety rules:

0 Never take their eyes off the job, pay attention to what you are doing.

Shall be on the lookout for hazardous conditions that could lead to an accident.

Shall pay attetion to what you are doing.

Shall be in a continuous observation of hazardous conditions that could lead to an accident.
Shall report all first aid injuries, lost time accidents and near misses immediately to their
supervisors.

Shall wear proper uniformend other personal protective equipment necessary for the job
that they have to do.

Shall ensure that they have the right tools and equipment for the job.

Check the tools condition before using it.

Shall always use provided personal protective equiptiientoverall, helmet, goggles,
shoes and balaclavas etc.

Shall know the location of the nearest fire extinguisher first aid box.

Shall always keep work place clean and tidy.

Shall not play with fire. Smoking in O6No S
Shall not interferavith overhead electrical supplies and appliances.

Shall observe all warning signs, labels and hazard notices.

Shall not overtake and over speed vehicles in high traffic areas. Shall observe all speed
limits and traffic controls.

Shall not use unstable teaial/platform for working, climbing and standing purpose.

Shall not abuse toilets and welfare facilities provided for their use.

Shall always take care when lifting load. Keep straight back and bent knees

Shall not keep any material or obstacle in aceess or exit path.

Shall not operate cranes over or in the close proximity of power lines.

Shall take sufficient water and fluid regularly during hot and humid weather conditions.
Safety is everybodyds responsibility.

o O 0O

o o

o O

O O0OO0OO0OO0Oo

O O0OO0OO0OO0OO0OO0o

1.3  Safety in Various Construction Activities
1.3.1 Excavation

Excavation is one of the important phases of the construction activity. Any insufficient attention
to the safety aspects may cause of accident, therefore we shall take utmost care in planning and
executing all excaations. The following precautionary measures shall be followed:

o0 The area to be excavated shall be inspected thoroughly by a competent person for any
underground services or structures.

o It shall be ensured that a person having good knowledge and expesigaseises all
excavations.
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o All mechanical excavations shall be carried out only in the presence of an authorized banks
man.

0 The integrity of excavation and supports shall be inspected prior to the commencement of
work on daily basis.

o No soil or other mirials shall be stored close to the sides of the excavation and at least
1m clearance shall be provide for storage and dumping of excavated materials.

o Edges of excavations shall be barricaded to prevent falling of persons and materials.

o If vehicular traffc is allowed near to the excavation, contractor shall provide adequate
lighting, warning signs and concrete blocks painted with reflective paints.

0 Excavations exceeding 1m shall be demarcated with solid barricades plus warning tapes.
The rest shall be bacaded with warning tapes.

0 Where there is a possibility of ingress of water then pumping sumps shall be established
with pumps being readily available for use and additional ladders placed for use in the
event of emergency evacuation.

o Adequate means fantry and exit shall be provided for excavations over 1.5m and it shall
be either ramp or ladder.

o All the personnel engaged shall be made aware about safe digging practices, hazards in the
operation and emergency procedures.

o Adequate number of strong artdlde temporary crossing with handrails shall be provided
for personnel.

1.3.2 Reinforcement Steel Work

Reinforcement steel work is an essential part of any construction phase. The activity involves
unloading, bar bending, cutting and fixing of barsispot i on and peopl ebds uns
hazards are handing hazards, working with machinery, using of electricity, falling of material on

body and taken.

o Loading and unloading of steel shall be done by proper lifting equipment lifting tackles
and under pper supervision.

o All persons handling steel bars shall be provided with necessary PPE required for the job.

o0 The lengthy steel bars shall be stored in safe manner to avoid in tripping hazards and
protruding hazards. Proper signage shall also be provided.

o Bar cutting machines and bending machines shall be in good working condition and
provided with emergency stop switches and necessary guards. Both the machine shall be
placed in such a way that the operation on it shall not create any danger to neadrg.work

o The electrical connections to the machine shall be done by electrician by providing
appropriate circuit breakers and proper earthling after conducting risk assessment.

o Persons deployed for cutting and bending shall be trained and instructed alpoiitaie
its inherent hazards.

o0 The work area shall be kept clean and steel cut pieces will be kept separate.

o Adequate number of works shall be deployed to handle and fix the steel.

0 The tools used for fixing the steel in place shall be inspaetgdlarly and maintained
properly.

o If the steel fixing work is at height or in an excavated pit/trench, safety measures shall be
taken in accordance with the accordance with the particular procedure.
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1.3.3 Concreting

This includes shuttering, formwork, -@@uttering and concreting. The main hazards are falling of
objects; struck by object, falling of persons from height, crush injuries and impact injuries,
ergonomic related, tripping and slipping. The following practices shall be adhered to ensure the
safeoperation in these activities.

o0 The persons deployed on work shall be given a safety induction related to the job. They
shall participate in the risk assessment.

0 The persons deployed on work shall have well experience and provided with all tools in
good waking condition.

o Handling, erection and dismantling of heavy shuttering shall be done with proper lifting
equipment under close supervision.

o Required PPE shall be provided to all persons engaged in the job.

o The workers shall be informed about the hazafdke activity.

0 The area shall be barricaded to prevent the entry of unauthorized persons and visitors.

o Hand tools shall be inspected on daily basis.

o There shall be effective communication between the crew members while erecting and
dismantling the shuttang.

o0 Good housekeeping shall be maintained all over the area.

o Formwork for the concreting shall be inspected by a competent person, prior to the pouring.

o0 The concrete pump shall jackp properly and park at firm and level ground.

o Two persons wearing reftéve jackets shall be deployed to hold the concrete pouring pipe.

o Always look for overhead electrical cables while parking the concrete pump.

o Temporary platforms shall be provided on steel work for people to stand while working at
the area.

o Tipping shallbe away from overhead power lines

1.3.4 Material Handling
1.3.4.1Mechanical Handling

Lifting equipment and lifting gears shall be inspected per Occupational Safety and Health Laws of
this Country and should be used for handlingasfstruction materials. All lifting equipment shall

be checked and ensured that they are in good operating condition and free form defects. All lifting
equipment and tackles shall have valid tipedty certificate. Inspection intervals shall be as per
Tawania | aws and safety regulations. I nspecti
approved competent authority which is Occupational Safety and Health Authority (OSHA). Color
coding system for lifting equipment shall be followed. All liftingevations shall be done by
experienced persons and supervised by competent persons. In case of tandem lifting only the
Project Manager shall authorize such lifting. The following safe practices shall be adhered in all
mechanical lifting operation. The foliving safe practices shall be adhered in all mechanical lifting
operation.

o All lifting equipment and tackles shall be maintained in good operative condition.
o Every dangerous and rotating parts of lifting equipment shall be guarded.
o Care shall be taken twaid the overloading lifting equipment and tackles.
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o Alllifting operation shall be performed under the supervision of an experienced and trained
supervisor.

o Signalman with reflective jacket shall be deployed with the lifting equipment.

0 Only one signalmanhsll direct the operator

o Proper communication shall be maintained between the operator and signalman during the
operation.

0 Wind speed shall be taken into consideration before lifting and if it exceeds the safe limit
all lifting operation shall be ceased.

o Extreme care shall be taken while working near overhead power lines and safe distance
shall be maintained.

o Toolbox talks shall be conducted before lifting operation for prevention of incidents.

o0 Only the project Manager shall authorize tandem lifting.

1.3.42 Manual Handling

Correct manual lifting and handling procedures can prevent back injuries and strains that account
for a major portion of all industrial injuries. Before handling any material, its weight, size, shape
and physical characteristics are sodeen and further action shall be taken accordingly. Following
are the measures to prevent the incidents during manual handling.

Load to be lifted shall be assessed for its weight, shape and size.
Load shall be sized up ad assistance sought if necessary.
Proper method and posture of lifting shall be adopted.

Load being carried shall not obstruct the view in front.

Do not change position of load while moving.

Slipping and tripping hazards shall be taken care of.

O 0O O0OO0OO0O0

1.3.5 Working at Height
1.3.1.1Scaffolding

Proper scaffolding and working platform shall be provided to work at height. All scaffolds shall

be designed by a competent person and shall be made of good and standard materials. Prior to use,
all scaffolds shall be subjected to the inspectiononfsulantand shall get approval. All persons
involved in the erection and dismantling of scaffold shall be trained and experienced for the same.
No persons other than the supervisor involved shall be permitted to be upon any part of an
incomplete scaffold.

o All personnel shall be provided with necessary PPE.

o Persons with vertigo shall not be allowed to work at any height.

o All poles, planks and general materials used for scaffolding shall be kept in good condition
and be inspected by a competent person on@asion before being issued from stores.

0 Aslong as the scaffold is in use, supervisor concerned shall inspect it daily before allowing
persons to work on it and satisfy himself that the scaffold is complete and is fit for use.

0 Subsequent to rain or hgawind, the scaffolding supervisor shall inspect all scaffolds
prior to restart the work.

o All working platforms shall be close boarded and all boards shall be lashed and secured.
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o0 Handrail and toe board shall be provided for all scaffolds and the plarkisestiad to the
ledgers properly.

o Scaffolds shall be supported adequately wherever possible

0 Always ensure that no loose items and materials are left at height that may fall on person
working or passing beneath.

o In case of mobile towers, the height sin@Ver exceed three times the length of the shortest
side and there shall be only one working platform on a mobile scaffold.

o The mobile tower shall only be moved by pulling or pushing the base and the working
platform shall be clear of men and materials mittee tower is being moved.

o The wheels of mobile tower shall be turned outwards and brakes shall be on and locked
before use.

o Diagonal bracing shall be fitted on all lifts on all sides and cross bracing shall be fitted at
the base and every alternatlifé of an independent tower scaffold.

o Adequate ladders shall be provided for the access to and egress form the scaffold.

1.3.1.2Ladders

o Allladders shall be factory made and of sound construction.
o Wooden ladders shall not be used with the scaffold.
o If the work is being done in and around electrical equipment and/or cables only wooden
(non-conductive) ladders shall be used.
Ladders shall not be painted.
Ladders shall be secured properly at top and base.
Ladder shall be extended for at least on meter abaviatiding.
Ladders shall not be used as working platform or part of load bearing component of a
scaffold.
0 The base to height ratio of ladder shall be maintained as 1:4 such that the angle is 750 from
the horizontal can be maintained.
1.3.6 Heavy equipmentand workshop

O O 0o

Construction project mostly depends on heavy equipment like Dozer, Excavator, Grader, Wheel
Loader, Backhoe and Crane. So, the safe operation and maintenance of heavy equipment play a
major role in accident prevention. A workshfageility shall be set up in the lay down area to
perform routine maintenance and repairs of equipment deployed for the project. Following
measures shall be taken to ensure safe operation and maintenance of equipment and plant:

o Equipment shall be put inteesrice after obtaining approval by a competent technical
authority.

o All the operators shall have valid Tanzania license and thoroughly educated about the safe
operation and maintenance of equipment.

o It shall be ensured that operators are performing daigcks before commencing the
activity and report abnormalities, if any.

o All operators shall undergo frequent refresher training on safe operation and basic

firefighting.

No one shall be allowed to travel in the cabin along with the operator.

o Equipment shalbe transported from one place to another only by low bed trailers and
proper lashing shall be ensured while transporting through road.

o
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1.3.7

Adequate space shall be available in the workshop for free movement of vehicle /
equipment and each activity shall berformed in a clearly defined area.

Hazardous activities like painting, welding, cutting, grinding etc. shall segregate from other
activities normally will do in dedicated booths.

Storage of hazardous materials shall be in a secured and dedicated @ed azania
Policy standards.

Emergency exit, fire alarm and firefighting equipment, first aid box, requirement to wear
PPE and other necessary safety information shall be displayed at prominent locations with
visible signs.

Adequate lighting and ventilans shall be provided in all work places.

Adequate provision shall be made for the collection, temporary storage and disposal of
solid and liquid waste material from all workplace.

Good housekeeping standards shall be maintained.

Smoking and consumptiorf food shall be restricted to designate area.

No horseplay or practical work jokes shall be allowed in work place.

Cable Laying, Termination and Jointing& Electrical Works:

Laying of high voltage and low voltage cable and other Electrical worksreref the activities

in this project. The main hazards involved in these are struck by, falling of materials, fall of
persons, and failure of lifting equipment and tackles, fire and burn injuries. Following
precautionary measures shall be taken to avoydrecidents during this stage.

(0]
(0]

(0]

Risk assessment shall be conducted prior to execution of such job.

All electrical works shall be performed by qualified persons who shall be provided with
adequate and necessary personal protective equipment.

Prior to mainénance operations on any electrical equipmentor  appliances, the electrical
current shall be disconnected, (lockout and tag out) with a lock or any other adequate means
and tagged out to ensure the prevention of reenergizing of the equipment jpgrsory

during work.

Employees working in electricity shall be instructed in using the proper fire extinguishers
in electrical fires such as Dry Chemical and CO2 extinguishers.

Water or extinguishers containing water shall not be used in extinguishatgoelefires

which occur in electrical equipment or conductors as water is a good conductor which
causes electrical shocks for the person using the extinguisher.

Metal ladders or neimsulated hand tools shall not be used while working in electrical
installations. (Handles of all hand tools used shall be insulated and wooden ladders shall
be used)

When the fuse or circuit breaker disconnect the electrical ciedeittrical current shall

not be reconnected before inspecting the cause of the fault and repair it and thus replace
the fuse with other fuse of the same rating or the circuit breaker shall be returned to its first
position by a qualified employee.

Electical circuit shall not be overloaded to prevent occurrence of fires.

Electrical wires shall not be passed through doors or windows and shall be kept away from
heating sources such as heaters and shall not be hung from nails to prevent the damage or
wearing of the insulating material.

Defective or corroded electrical wires shall not be used and shall immediately replace.
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1.3.8

Cable drums shall be placed on level and firm ground and properly wedged to prevent
rolling off.

Jacks and other accessories for cddyeng shall be inspected by a competent person to
make sure that if is free from defects.

Rollers shall be placed properly to avoid the over exertion of force on cables while laying.
The winch shall be fixed firmly on ground to prevent any unintended mentwhile

pulling the cable.

Experienced and trained persons shall be deployed for cable laying and winch operation.
All cable jointing and terminations shall be done by certified and approved cable jointers.
Adequate fire safety measures shall be taleea while termination and jointing the cable.

The area shall be barricaded to prevent the entry of unauthorized persons during the
operation.

In case a person receives an electrical shock, this person shall not be touched, first,
disconnect the power andmove the injured person away using a piece of wood or any
other insulated material, and then, first aid shall be provided to the injured person such as
Cardiac Pulmonary Resuscitation (CPR). The doctor shall be informed immediately or the
injured persontzll be taken to the nearest hospital.

When recharging batteries, employees shall be instructed not touch the battery liquids, and
shall be provided with adequate and suitable personal protective equipment when doing
that (Face shield, rubber gloves, agpand when refilling batteries by acid, acid shall be
added to water (and not water to acid), in case any burns by the effects of acids occurred,
immediately flush the burn with big amount of water.

Portable Power and Hand Tools

The main causes aifost injuries involving hand tools are the use of unsuitable tools, their incorrect
use or their incorrect storage. Inspect the tool and ensure that it is in good condition. Unsafe tools
include wrenches with cracked or worn jaws, screwdrivers with brijggmtc.

(0]

O O O

© O 0O

1.3.9

Select the right tools for the job.

Use all tools correctly.

Keep tools in a safe place.

We shall train the workers to select the right tools for each job, and ensure that the tools
are available.

Protect the edges of the sharp tools while cagry

Tools shall not be kept lying on floor, walkways or scaffolds,

Tools shall not throw from one level to another. It shall be lifted and lowered by hand lines.
All guards and covers shall be securely fitted and correctly adjusted.

Transportation

This section outlines the procedure and guideline for avoidance for motor vehicle accidents.

(0]

Every person driving a motor vehicle or operating a machine must possess valid driving
licenses appropriate to the class of vehicle being driven.
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All drivers should observe posted speed limits. Adverse weather conditions, traffic and
light (visibility) require lower speeds than posted speed limit. Maximum speed limit must
be limited 40 KPH in camps and 60 KPH on haul roads.

All vehicles shall be parkeuniformly and where provided, in designated parking areas.
Parked vehicle shall not be obstructing other vehicle, roads, and access ways for fire
hydrants.

Vehicle shall be maintained in good condition and regular inspection carried out to check
steeringsystem, foot and parking breg tyres, seat belts, horn, Head lights, tail lights, stop
light and indicators, rear view mirrors, wind shield wipers and washer, crank case and
radiator level.

Drivers and passengers in all vehicles including bakesld wear seat belts.

Driver shall slowdown in inter section, blind corners and stop completely at all stop.
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Appendix VI: Hydrology Study Report

DETAIL DESIGN ON HYDROLOGY AND HYDRAULIC STUDY FOR ZONGOMELA
INDUSTRIAL AREA, MARKET, BUS STAND AND THEIR ACCCESS ROADS

1 HYDROLOGY STUDY

1.1 Introduction

As the main goal of the project, Kahama Municipal Council is planning to implement some
community infrastructure and road projects Under, the Tanzania Cities Transforming
Infrastiucture and Competitiveness (TACTIC) program. This program aims to strengthen urban
management performance and deliver improved basic infrastructure and services, one among the
three areas to be covered by the particular project is the Improvement ofmarkeés,and bus

stand at Zongomela Industrial Park. These investments are expected to beneétsoomic
development and revenue collection at Kahama municipal council

1.2 Location

The Zongomela industrial park area falls within the Zongomela wardwihite part of Kahama
municipal council area. The area is set special for industrial activities. The upgrading of
Zongomela bus stand, market and its access (8&dy will facilitate the economic growth of the
Kahama residents and the whole Tanzania at large.

1.3 Stakeholdersodo Consultation
In order to arrive at a right design of hydraulic infrastructures, stakeholders were involved for the
purpose of providing necesganputs to enable the successfulness of the design.

Stakeholders involved under this assignment were mainly the Kahama municipal council,
KUWASA, TARURA and TANROADs.

Major concern of stakeholders was the absence and inssuficient of existing draindues to
Zongomela industrial area. Stakeholders proposed to have a design which will accommodate the
storm flow across all roads under design, The bus stand, market area plus the industrial park.

1.4 Terms of Reference

The hydrological and hydraulic studie®re carried out for estimation of the design peak floods
and provision of dimensions of the required hydraulic structures that will pass the floods flow
safely across the study area of the bus stand, market place plus its acce@knopds

The TRRL/ East African Flood Model shall be used to estimate the design flood flows across the
study area. However, due to the limitation of the method to the size of catchment area, that has to
be equal to 1kAor less than 200 kithe Rational method has b@ used for catchments with
smaller sizes less than 1km

1.5 The Methodology
The methodology for Hydrological and Hydraulics studies adopted the following five tasks:

Tasks 1: Demarcation of the catchments to determine their coveraf)ebéisad on the ailable

topographic maps.

Tasks 2: Carrying out field investigations to determine the catchment characteristics including

|l and use and cover and the hydraulic parameter
extent of flooding and flood markm® river banks and channel stability.
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Tasks 3: Estimation of peak flood discharges that cross all roads under study for a given
frequencies.

Tasks 4: Estimation of the hydraulic capacities of the existing drainage structures along the project
roads anadhecking their adequacy basing on the computed design peak floods.

Tasks 5: Determination of the types, sizes, shapes and number of proposed structures required to
adequately pass the design peak discharges, followed by computation of thelegtbarfor
determination of extent of protection works required.

1.6 Catchments Characteristics

Drainage

The study area is drained with streams, which may influence flooding at the location. The
preliminary delineation was done to identify the extent afrdng streams in relation with their

effect to the study area. The observation on drainage pattern of the area was indicated that there is
a significant flow which comes to the study area and a proper mitigation to accommodate the flow
should be addressedcordingly.
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Figure 1: Drainage pattern of the study a&angomela Industria Area

1.7 Hydrological Analysis of the project area
The aim of the hydrological survey and analysis has been to determine flood runoff at locations
where rivers/streams analleys/channels cross project area (Zongomela Industrial area). The
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analysis entailed the determination of catchment characteristics, determination of rainfall ntensity
duration for appropriate return periods and calculation of design floods for theduadiv
catchment areas. The approach has been to:

- Estimate the peak floods from catchments upstream of the project area,;

- Check the adequacy of the existing hydraulic structures based on the estimated design peak
floods and

- Propose new hydraulic struces that will safely pass the design peak floods across the
project area without overtopping the embankments.

The consultant located the project area on Google map followed by identification of the
topographic maps in which the project area falls on ahgfove (2) topographic sheets, having a
scale of 1:50,000 were identified and purchased from the Ministry of Lands and Human
Settlements. The purpose of adopting the topographical map was to investigate the topographical
conditions of the project area dnts draining extent (study area) and other hydrological
features/data, which could be extracted from the topographical maps. The topographic sheets
where the project area falls on covered the extended catchment area of streams crossing.

The digital elevaon models, DEM (30mx30m) of the project area were processed with GIS
software (ArcGIS and QGIS) to supplement information from the topographic maps. The reason
for having two source of information (topographic sheet and Digital Elevation Model) was to
overcome some of the limitations, which exist on topographic sheets. Such limitations on
topographic sheets were the fact that they are too old, resolution is too course and some are in
black and white. These limitations made the delineation process amadtiextrother required
catchments characteristics such as river channels and drainage points difficult. The paper
topographic sheets were used concurrently with DEM for the purpose of delineating the catchment
area contributing to the channels draininghte project area and minimize limitations resulting
from using topographical sheets. DEM analysis was made possible by the use of ArcGIS 10.5v
and SWAT Model DEM prgrocessor. Combining these two data sets provided a cross checking
mechanism aiming at a@hiing good quality results. Both approaches are described in the next
subsections

In additional to the data above, the consultant has completed reconnaissance field survey and
collection of data which included all drainage structures inventory (condmidrdimension) and
field observations (topography coverage, soil and land use etc).

1.8 Delineation of catchments and its characteristics

The objective of adopting topographical maps and DEM (Digital Elevation Model) as primary
source of data has been to delineate and characterize the catchments draining all rivers, streams
and channels crossing the project area and to estimate assodiebadecd parameters, such as
catchment area and channel lengths. Other parameters which were determined included stream
elevation at start and at study area crossing, the rivers/stream slope and catchment slopes. These
parameters, together with other vatesbsuch as rainfall, land use, vegetation cover, basin soils

and soil parameters were used as important inputs data in the computerized flood estimation
models for hydrological analysis and appropriate design of hydraulic drainage structures.

One of the common parameters required by most hydrological models to predict catchment runoff
is the catchment area. In most cases, areas are measured from topographic sheets through
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delineation and measurement of the area on the map using planimeden tidrDEM by the use
of suitable GIS software such as ArcGIS.

In this hydrological analysis, both methods were applied and the calculated catchments areas
draining to the project area compared reasonably.

1.9 Catchment delineation from Topographic maps

Before carrying out the delineation for the catchments of the streams/channel draining to the study
area, the first task was to identify the proposed drainage route within the topographical sheet
purchased where under this study all part of drainage system identified falling within the

map. Delineating the catchments of the streams/channel was the next step. The delineation was
done for all catchments draining the proposed drainage channel. The delineation done was printed
for quality checking purpose#fter catchment delineation, the area measurement of this few
selected catchment was done as described next.

Understanding the size of the catchment is one of the important factors in hydrological analysis.
Catchment size is used as a decisive factothentype of model used to estimate the design
discharge of a given catchment.

Using a digital Planimeter (PLACOM KB0N), the sampled printed and delineated catchments
were measured and recorded for purposed of comparison with the other results dreeeneto
be measured using a SWAT software as described in the next sub section.

1.10 Catchment delineation Using DEM and ArcGIS

The Digital Elevation Model (DEM)/Digital Terrain Model (DTM) of the project was purchased

and or retrieved from the Consulta® s GI S dat abase. The common av
ASCII format in decimal degrees and geographical Coordinate System Wa@&®84, with a

spatial resolution of 30mx30m and elevations given in meters. This data set was procured from the
Internation&Centre for Tropical Agriculture (CIAT), who have derived/ processed the data from

the USGS/NASA SRTM (Shuttle Radar Topography Mission) data to provide seamless
continuous topographical surfaces.

DEM processing in ArcGIS involved extracting tiles covgrthe project area (same extent as
selected sheets of topographical maps) argtogecting the data sets to UTM coordinate system
(Arc 1960 UTM 37S datum). Other processes included:

U Creating contours from the DEM map (Digital Elevation Model) of the Erajea.

U Scanning and gereferencing paper topographical maps.

U Overlaying contoured DEM (Digital Elevation Model) and the -geferenced
topographical maps to establish fit between the two data sets.

U Digitizing the Kaham&SM and superimposing to both topographical map and the DEM
(Digital Elevation Model).

U Generatig a drainage network of the project area. This process involved filling sinks in
the DEM (Digital Elevation Model), creating a Flow direction and Flow accumulation
rasters and defining the minimum (threshold) drainage area.

U The channels contributing to thexisting drainage were identified and their catchment
delineated using the Awatershed delineati ol
direction and flow accumulation rasters, slope and contour maps).
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U Comparing the generated drainage netwamkl the river network (available within the
consultant GIS database) in order to confirm/verify reliability of the DEM (Digital
Elevation Model).

U Identify all the drains crossing the study area and delineate their catchments, considering
the intersectiobetween the channel of interest and the project area as the catchment outlet.

U Calculating the areas for delineated catchments and length of the longest channels and
compared them with those calculated from paper topographical maps, prior to using the
derived parameters into appropriate models for discharge estimation.

Estimating other parameters such as catchment slope, length of the longest channel, maximum and
minimum elevation within each catchment were derived all other required topographical
parametes (slope, elevation at start/ exit of channels/rivers).

1.11 Suitability of flood model for different Catchment sizes

According to literature and Tanzania standards, the Rational Method (RM) and East Africa Flood
Model (EAFM) is recommended for tgauged atchments. The area limitation of these methods

is: (i) Rational Method applicable for catchments with areas which is less than(iikithe East
African Flood Model is applicable for catchments with areas of abové lktmot for catchment

with areas byond 200kri Other methods such as Soil Conservation Service{&¢€)Smethod

are applicable for catchment with areas beyond 260km

1.12 Estimation of Design Flood/Peak Discharge

Primary concern in estimating peak design floods that cruise on the project area rests on the
accuracy of these estimates because they determine the sizes of the drainage structures to be
constructed and therefore the associated costs.

The design floods/peak discharges are established by selecting the appropriate combination of
rainfall and runoff characteristics that can reasonably be expected to occur. This is calculated in
consideration of a selected design return period. The dedigrian is usually the maximum flow
carried by the drainage structure with no flooding at all during the design return period.

In order to estimate the design flood/peak discharges at the crdsaingge locations, the
following methods have been empémi:

x  Field studies;

x Rainfall data as input to the applicable flood models for the area; and,

x  Comparison of the outputs of the various methods.
The concept behind for using more than one method has been mainly to get the critical/most
applicable data sincine flood estimation from ugauged rivers/streams is rather complex and
that one typical method may not necessarily yield reasonable results for a given catchment area.
However, there are several factors, which outweigh applicability of hydrological flodels in
different environments. Based on this reason, the hydrological flood models, which were applied
in this study, were carefully selected to meet the condition of both the study area and geographical
location as well as availability of data. Withe pect t o the results of cat
area and specifications from Terms of Reference on drainage design review, two flood models,
namely TRRL Flood model for East Africa and Rational Method have been applied to estimate
peak dischargegee ndi ng on t he s iAppendigi & Dresentthena@colatels ar e
peak discharges (s) by the mentioned above hydrological flood models and the designated
design discharge at different outlet point on the project area for bridges, boxupipds and
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open drain locations. Details of the method/flood model are given in the succeeding sections of
this Report.

1.13 Field Investigation

The maximum water levels on the existing hydraulic structures at sites were estimated from the
observed floodevel marks on existing channels and trees, the available records and the local

enquiries. On the basis of the maximum recorded water level and the local morphological, geologic
and ecological setting, the peak discharge values were computed usingathel@iy method

for the conceptual design of a few selected locations for the existing hydraulic structures on project
area. It must be brought out that the data obtained through local enquiries were found to be of
mixed feelings or exaggerated and heneere considered for information only.

The Rational Method

The rational method is among of the very effective methods which mainly performs better in small
catchment areas with less than #Kfhus in this study all catchments with areas less tharf 1km
have been analyzed using rational method and has been one of the widely used for predicting peak
discharges on ugauged catchments. All criteria in the use of this method have been considered
and addressed accordingly, including the followings:

) Catchmentreas are less than 1km
(i) The runoff coefficient was carefully chosen for each of the catchment.

The basic equation for the rational equation is given by:

_ CIA
Q_I_ = 36 Eqn(1)

Where: QT = The peak discharge®(s);

| = The average Rainfall Intensity aviae catchment (mm/hr);
C = The rational runoff coefficient;
A = Catchment area (km2).

While the area (A) is obtained from measurement on the electronic topographic sheet/DEM, the
rational runoff coefficients are read directly from the tables. The rwoeffficients are given in
Table 1.

Table 1: Runoff Coefficient Value for Different Catchment Type below.

Cs (Topography) Ck (Sails) Cv vegetation)
Very Flat <1% 0.03 Sand and Gravel 0.03 Forest 0.04
Undulating 1-10% 0.08 Sandy Clays 0.08 Farmland 0.11
Hilly 1020% 0.16 Clay and Loam 0.16 Grassland 0.21
Mountainous >20% 0.26 Sheet Rock 0.26 No Vegetation 0.28

Runoff coefficient (C): C=Cs + Ck + Cv

The rainfall intensity is always provided in the form of relation with timeasfcentration (g).
Time of concentration is a principal factor used to link rainfall and runoff and it can be estimated
using Bransby William empirical equation (Eqn 2) below.
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0.97xL
T.= Egn(2)

- AO.lx % 0.2

Where: Sc = Slope of the main channel;
L = Is the length of the channel (km);
A = Catchment area (kin

Using the rainfall intensity duration curve, a relationship between rainfall intensity (I) and time

of concentration (Tc) was developed at 50 years returogéosr study region (Table 2). Using
values for Kahama rainfall intensity the graph and equation relating rainfall intensity and time of
concentration for the project road was developed. Figures 2 below provide both the graphs and the
equations.

Table 2: Rinfall Intensity and Duration for Kahama (50 years storm)

Duration (minutes) 15 30 60 120 180 360 720 1440

Rainfall Intensity

(mm/hr) 178.88 | 133.47| 92.64 | 50.94 | 38.57 5.43

20.07{ 10.731

Figure 2: Relationship between Tc and Intensity insthely area (50yrs Return period)
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After obtaining all the data required by the rational method (RM), a computerized RM model that
comprised of all the equations and conditions discussed above was developed; the model was
designed in such that it automatiy provides the required size of the river/stream crossing
structure to be installed to a specific Stream/River.

The TRRL East African Flood Model

This flood model was developed by the ATransp
the UK, toestimate flood. The TRRL East African Flood Model is applicable to ajauged

catchments with areas between fkand 200Km. This is the range in which the TRRL East

African Flood Model is proven to provide accurate and reliable results (D. Fiddeg, T@é7

Flood Model can be applied to such-gawuged catchments using very little measurements of
catchment6s characteristic e.g., area, sl ope,
no or just a few rainfall stations. Major limitationsdeassumptions of this method have been taken

into account.
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TRRL East African Flood Model is based on the fact that storm rainfall for a given duration can

be related to the daily totals as measured by the standard rain gauge. It assumes that if antecedent
catchment 6s conditi ons -geardloo@nesulis fangagfebr somonmer t he
The TRRL East African Flood Model requires other catchment characteristics for estimate of the
peak discharges. Table 3 below illustrates the type of dataeddpy the model.

Table 3: Data required by the TRRL East African Flood from the catchment under consideration

No. Description Symbol Units
1 Catchment Area A km?
2 Land/Catchment Slope (S) S m/m
3 Channel Length (L) L km
4 Elevation at thehannel source Es m
5 Elevation at the channel exist Ee m
6 Catchment Type None None
7 Lag time (K) K hr
8 Soil Type None Unit less
9 Standard Contributing area coefficien Cs Unit less
10 Rainfall Zone (dry/wet) None Unit less
11 Catchment wetness factor Cw Unit less
12 Land use factor CL Unit less
13 Rainfall time Tp hr
14 Rainfall time index n Unit less
15 2-year daily point rainfall R%/24 mm
16 10-year: 2year ratio r Unitless

Soil conservation servieceurve numbemethod

The Soil Conservation Service (SCS) Curve number (CN) method is a computer modelling method
for estimating runoff from rainfall on the catchment areas. This method is developed by US
National Resources Conservation Services (NRCS). The model estipratipitation excess as

a function of cumulative precipitation, soil cover, land use, and antecedent moisture which are
related through an intermediate parameter, the Curve Number (commonly abbreviated CN). The
Curve Number is estimated by considering soil group (A, B, C or D) and land use maps. It is
also affected by the soil moisture before a precipitation event, or the antecedent moisture condition
(AMC); AMC II for average moisture, AMC | for dry condition and AMCIII for wet condition.

The Curvenumber (CN), rainfall and travel time is used to derive the unit peak discharge in the
catchment. The peak discharge in the catchment at HE%ur rainfall distribution type 11 will

be computed basing on the direct runoff, area of the catchment anthithgeak discharge.
However, SCSEN method it cannot be applied if the curve number is less than 40. Also, the
allowable minimum initial abstraction must be 20% of the potential maximum retention. The
following are the procedures and equations for thighouology.

a) The basin model is prepared in HEC HMS software. In this model, there are seven sub
basins that was delineated.
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b) The CN grid is created using HEC GEOHMS tool basing on the antecedent moisture
content, laneuse and soil cover of the catchmenteTdurve number grid was created
basing on the following reference table;

Table4: Reference table for curve number

Land use description Hydrologic soil group
A B C D
Cultivated land: Without conservation treatment 72 81 88 91
With conservation treatment 62 71 78 81
Pasture or range land: Poor condition 68 79 86 89
Good condition 39 61 74 80
Meadow: Good condition 30 58 71 78
Wood or forested land Thin stand, poor cover, no mulch | 45 66 77 83
Good cover 25 55 70 77
Open spaces: lawns Good condition: grass cover on 75 39 61 74 80

parks, golf course or more of the area
cemeteries, etc.

Fair condition: grass cover on 50 49 69 79 84

to 75% of the area
Commercial and business areas (85% impervious) 89 92 94 95
Industrial districts (72% impervious) 81 88 91 93
Residential (Notes 1 and 4)
Average lot size Average % impervious (Note
1/8 acre or less 65 77 85 90 92
Y4 acre 38 61 75 83 87
1/3 acre 30 57 72 81 86
Y% acre 25 54 70 80 85
1 acre 20 51 68 79 84
Paved parking lots, roofs, driveways, etc. (Note 3) 98 98 98 98
Streets and roads
Paved with curbs and storm sewers (Note 3) 98 98 98 98
Gravel 76 85 89 91
Dirt 72 82 87 89
Urban areas
Low density (1518% impervious 69-71 7578 8284 86
Medium density (2127% impervious surfaces) 71-73 77-80 8284 86
High density (5675% impervious surfaces) 7375 7982 8688 90

Note 1: Curve numbers are computed assuming the runoff from the house and driveway is
towards the street with a minimum of roof water directed to the lawns where additional infiltratior
occur.

Note 2 The remaining pervious areas (lawn) aomsidered to be in good pasture condition for tt
curve numbers

Note 3 In some warmer climates of the country a curve number of 95 may be used.

Note 4 Curve numbers may vary with different parts of the country. The local office should be col
for the recommended numbers in that locality.
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The following table describes the correspondence between landuse plan and land use as defined in
SCSCN above.

Table 5: Correspondence between laisé plan and landuse as per SCS method

Proposed landuse Landuse description as per A B C D
SCS
Afforestation forested land, thin stand, po 45 66 77 83
cover, no mulch

Cemetery sites open spaces like cemeteries 49 69 79 84
Commercial commercial and business area 89 92 94 95
Defence area urban areanedium density 73 80 84 86
Education facilities  urban area medium density 73 80 84 86
Government areas  urban area medium density 73 80 84 86
Health facilities urban area medium density 73 80 84 86
High density urban area high density 75 82 88 90
Lakes Water 100 100 100 100
Light industries industrial districts 81 88 91 93
Low density urban area low density 71 78 84 86
Medium density urban area medium density 73 80 84 86
Parks paved parking lots 98 98 98 98
Passive recreation  open spacéir condition 49 69 79 84
Public facilities urban area medium density 73 80 84 86
Public utilities urban area medium density 73 80 84 86
Religious sites urban area medium density 73 80 84 86
Residential commercial and business area 89 92 94 95
commercial
River Water 100 100 100 100
Road paved driveways 98 98 98 98
Special planning aree urban area low density 71 78 84 86
Transportation streets and roads; gravel 76 85 89 91
Wetland Water 100 100 100 100

c) For each sub basin, SCS curve numbegnssigned as loss method and SCS unit
hydrography is assigned as transform method. For each reach, Lag is assigned as routing
method and constant is assigned as loss/gain method.

d) The initial abstraction (mm), curve number and percentage of impervious &%sjgned
on each sub basin. The initial abstraction is taken as 20% of potential maximum retention
(S). The potential maximum retention is estimated basing on the following formula.

S= (25400/CNR54
Equationl: Potential maximum retention

Where CN is the curve number of the sub basin
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e) The Lag time (min) is assigned for each sub basin at standard graph (PRF 484). The peak
rate factor accounts for the percentage of the runoff befoie fima. The lagtime is
estimated by taking 60% of the time of concentration (tc).

The time of concentration is estimated by using soil conservation service equation as described on
the following equation;

Tc=L0.8 (S+1)0.7/(0.6* 1900 x%?)
Equation2: Time of concentration
Where;

L=Length of the stream in feet
S=Storage variable estimated by (1000/8) CN is the Curve number in the sub basin and
Y=average sub basin slope in %.

f) The steady state initial condition &sumed for each reach, hence initial inflow from
upstream elements is equal to outflow. The time at which the inflow to the reach is
delayed to become outflow is estimated for each reach. The lag parameter is estimated
basing on the procedure (e) above.

In order to account the water losses on the channel, the fixed flow rate reduction and fraction or
ratio of flow are assigned for each reach. The fixed flow rate is subtracted from routed outflow
and the remainder is multiplied by the ratio. The reduces flecomes the outflow of the reach.

The fixed flow rate is obtained by multiplying the boundary area of the reach and the infiltration
rate. The infiltration rate depends on the soil characteristics on the reach area boundary. The
reaches are passing aldd§G-C and D soil. The following is the infiltration rates is applied.

Table 6: Infiltration rates

Soils Group Infiltration Rate(in/hr) Relative Runoff Potential
C 1.27 - 3.81| High
D 0 - 1.27| Very High

The fraction of flow is taken as the ratioiofiltration rate and rainfall intensity for a particular
time of concentration. Rainfall intensity from Kahama TMA was used.

a) The meteorological model is created for all sub basins using hypothetical storm at rainfall
distribution SCS type II.

b) The time series data is created at the interval of one day.

c) The control specifications are created by assigning the start and themerd tine control
process. The start and the end time of the model are assigned in such a way that all
hydrological routing in the mode is accounted. The time interval was set at maximum of
29% of sub basin lagtime in such way that all flows will be acsmliduring the routing
process.

d) The peak dischargedof the basin model is estimated basin on the following equation.
Peak discharge, QP=:Q@ AmXx Q
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Equation3: Peak discharge
Whereby;

Qp = peak discharge in s
Qu = unit peak discharge (#ts/m/mm). The unit peak discharge is estimated basing on the travel
time in the basin, curve number and rainfall.
Am= Area of the hsin (nf)
Q= Direct runoff (mm).
The direct runoff Q is estimated basing on the following equation.
Q= (P la)?/((P-1a)+S)

Equation4: Direct runoff
Whereby;

P= rainfall
S=Potential maximum retention which depends on curve number.
la= Initial abstraction is replaced by 20% of the potential maximum retention.

Variables for design
During the design, there were two kinds of variables that were reviewed:

Fixed variables
These are variables whose values are fixed; the values are fixed such that they are not affected by
engineering judgement but by the physical nature of the watershed. These includes:

a) Catchment Area
b) Catchment Slope
c) Channel Length
d) Rainfalltime

These variables will be verified by calculations by using similar data source as the designer.

Sensitive Variable
These are the variables whose values are subjected to engineering judgement hence the experience
of the engineer can affect the resultkese variables include:

a) Land cover
b) Lagtime
c) Climate data e.g., rainfall

The TRRL model is very sensitive to these variables. The wrong choices of these variables will
heavily affect the results, also these variables are sensitive to engineering judgechen
experience hence a conservative value shall be considered.

The observed rainfall response time is very important in calibrating the time parameter in any
hydrological model. The selection of the empirical formula (rational method) has to base on the
rainfall time within the watershed.
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The accurate landse/cover data are recommended and the accuracy assessment has to be done
for the available data and the kappa coefficient has to be established in order to check the suitability
of the data in the ahgsis. The final values established has to include the future landcover change.

The sensitivity test and calibration will be done for both landcover and time parameters for the
purpose of checking the quantitative impacts of the change of those pasaamelténe relation to

the output or observed values. The separate account for the future climate change has to be
included. For the best practice 10% has to be added for the higher storm events (100 &50 years)
and 20% for the smaller storm events (10 abhgears).

The variables mentioned above will be determined and the discharge shall be recomputed and
compared to the ones determined by the designer.

1.14 Hydraulic design approach
The hydraulic review will involve the verification of the sizes of thedtmes using the design
discharge. Conservative parameters shall be used to verify the design.

The culverts hydraulics shall be carried out according to the methods outlined in HDS 5. In very
flat areas manning equation shall be used in free flow conddidetermine the acceptable width
and height of the structure.
1 3
0=~A(%) Vs . .
n \P eééé. .. Manning equation.

Where:

- n=Manning coefficient

- A=Cross section area of the flow
P=Wet perimeter
S=Slope

When the discharge is significant and there is potentidldodplain inundation the HERAS
1D model will be developed to model the floodplain inundation.

The hydraulic design will involve the verification of the sizes of the proposed structures when
subjected to the design verified flow. The calculations wilkeban the inlet/ outlet control energy
eguations based on the condition observed.

Each typical hydraulic structure shall be evaluated for its capacity at a lowest allowed cross slope
of the culvert. The arbitrary elevation of each culvert as considerduyflvaulic purpose; the
elevation of each culvert is expected to be fixed at the level of stream at site.

In order to account for effects of sedimentations in the structures, the design velocity through the
structures has to ensure selaning. Here theljulstrom curvewas used.
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Figure 3: Hjulstrom curve

1.15 Analysis of Results and Recommended Return Period

The detailed calculations for all the catchments using various flood models are presented in
Appendix 1 &2.

The return periods recommended is 1@ang for bridges and 50 years for box culverts while 25
years for pipe culverts and 2 years for open drainage structures. A justification for this choice is as
explained bellow having considered the following faets:

x  The reliable method of estimating tdesign discharge would be to consider the
actual observations at the site (TRL ORN 9). However, due to paucity of the relevant
and required data, one would need to use statistical probability and/or other
applicable methods to arrive at the design floadafgiven return period keeping in
mind that:-

0O0The | onger the return period the higher wild/l
one cannot play too safe as the cost of the structure to be built will go up with an increased design
flood discharge;

0The chances of -oauwrenaerof sach foed retumndoerinds of 25 and 50 years
return period are already extra ordinary flood for such type of drainage structures since any flood
e.g., 1000 years flood could occur in #eor 50years period over which records are available;

ONor mal | vy, it is the widely wused practice (e
engineering practice) to design for a frequency of once in 50 years for box culverts and for 100
years for albridges while 25/ear floods are considered adequate for pipe culverts and 2 years for

other drainage structures.

Having considered the rationale for return period considered above, it is hereby considered both
safe and costffective design for such retu periods to be used for such type of drainage
structures. It is further brought out that, the nature of the problems defining the flood return period

is such that there can be no guarantee that in case a drainage structure is designed for an estimated
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1000-year return period, for instance, the design discharge would not be exceeded in the first year
of the structurebds I|ife time (AHydraulic Fact
& Partners, F.G. Charlton, Hydraulic Research Station Ltdoi@ghire, U.K, 1983). It is,
therefore, a normal practice to adopt such return periods as explained above.

2 HYDRAULIC ANALYSES

Hydraulic analysis is a crucial step in the design of culverts, bridges and open channels. It provides
all the conclusions regaing the required size of the structures and their layout. The primary
objectives are to define the minimum acceptable dimensions of the drainage structures from the
hydraulic capacity considerations, taking into account the peak discharges obtaingtiefrom
hydrological studies and analysis. Simply hydraulic analysis provides the relationship between the
discharge data and the required structure to convey the runoff. The dimensions required to be
established included the waterway width, length, heightelgbard) and foundation depth.

The following aspects/elements were estimated/worked out:

U Hydraulic values such as water velocity, water level, water depth, HFL; and,
U Scour depth.

There are limited numbers of methods for determining sizes of structuopgmnchannels. The
most popular method is thdanning equationsand is discussed and applied in this design as
explained suisections of hydrology report. Also Simplified expressions or formulae derived from
the Nomographs produced by the U.S. Departroeftansportation were applied.

The computations were made using different methods for both conceptual and detailed design. The
minimum acceptable dimensions of the major drainage structures were worked out taking into
account the local geotechnical comatis. The design proposals were based on the considerations
of safety, hydraulic adequacy and overall economy of construction.

2.1 General Requirements
While carrying out detailed design for the drainage structures under Zongomela Industrial area,
the consltant did observe the following general requirements;

U The structures to occupy the full spans and the natural depths of the channels they cross in
order to ensure unchanged channel flow regime and therefore avoid problems that would
otherwise arise due fature morphological changes.

U The bridge openings to be designed for peak floods with a freeboard of 0.6m in small rivers
and at least 1.2m in major rivers.

0O The Manningdés equation that wuses the hydra
used to dnension the bridges.

U For culverts, the ratio of the upstream water head (Hw) and the height (h) of the culvert to
be Hw/h > 1.2. This ratio is recommended for cases where the available data is insufficient
to predict the flooding effect from headwater thep

2.2 Design Return Periods

Bridges, culverts and open drains have been designed to cope with a peak flood with a recurrence
interval reflecting the expected service life of the structure, the importance of the structure, the
damages that may occur in case of failure. In accordante verms of Reference and
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internationally recognized practice, the following minimum criteria regarding recurrence interval
have been recommended for use.

Table 7: Recommended Recurrence Intervals for Design of Hydraulic structures

Type of Structure Recurrence interval T(years) Freeboard(m)
Bridge 100 0.6,1.2&15
Box culvert 50 0.25,0.5
Pipe culvert 25 0
Urban Channel 10-2 0

2.3 Freeboard Standards

Freeboard is the vertical clearance between the maximum design floodD¥ie)sand the bridge

soffit (lowestpart of the superstructure), taking into account backwater effects. It is normally
provided for in bridges to make sure that floating debris including tree, trunks pass safely as well
as navigational requirement. It altakes care of the local afflux. Table 5 below gives values of
freeboard frequently used.

Table 8: Vertical clearance at design flood level (DFt&eboard

S/N Discharge (n¥/s) Free Board (mm)
1. <0.3 150
2. 0.371 3.0 450
3. 3.071 30.0 600
4. 30.07 300.0 900
5. > 300.0 1200

2.4 Minimum DimensionsSizing of drainage structures

There are limited numbers of methods for determining sizes of structures in open channels. The
most popular method is the Manning equations and is discussed and apliedétailed design

r as explained next stgections. Also Simplified expressions or formulae derived from the
Nomographs produced by the U.S. Department of Transportation were applied.

2.5 Discharge capacity by Manning equation

The relationship betwaedischarge and water level is estimated using the Manning equation on
cross section of the waterway bed and Area velocity Method. The backwater effect due to the
drainage structure decreasing the waterway width has been taken into account.

The crosssection and the longitudinal slope of the watercourses at the drainage structure site have
been surveyed and local roughness coefficients evaluated to cross check thdrammage
dimensions established in relation to scour as obtained ugngthacey 6 s met hod.

Considering the fact that flood discharge of a higher magnitude than the designed flood discharge
may occur during the lifime of the drainage structure, it was considered prudent to provide an
adequate margin of safety when designing the foundationgratection works. An empirical
approach to this phenomenon was to add to the design \algesdischarge, velocity, et@)

factor depending on catchments extent and the discharge. For foundation design particularly the
protection works, the velocityalues have been increased by 25% for all proposed-drassgmge
structures.
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2.6 Discharge capacity of culverts

In the hydraulic of the culvert, energy is required to force water through the drainage structure.
This type of energy takes the form of inased water level on the upstream. The depth of water
surface measured from the invert level of the culvert is what is known as headwater ggpth (H

Headwater depth is an important factor in the design of box/pipe culverts. In this study the
headwater dept(Hy) of two third of the box/pipe culverts was allowed to flow through the culvert.
This depth is recommended in most highway manuals.

The discharge capacities of the open channels and culverts wesedssethe basis of simplified
design criteria vth headwateheight ratio of 1.00, 1.25 and 1.50 respectively and inlet control
condtions. The allowable ratio of headwater deptiihgight (h) of culvert opening, that isyi >

1.2. Maximum value of this ratio is 1.5. Simplified expressions for ttions of discharge
capacity of culverts/open channels were established on the basis of the formulae derived from the
monographs produced by the U.S. Department of Transportation which had been used extensively
in the past for culvert design. The tabléopesummarizes the culvert design criteria:

Table 9: Simplified Formulas for Calculation of discharge capacity of culverts (Inlet control)

Type of Culvert Discharge Capacity Q (ni/s)
Hw/D=1.00 Hw/D=1.25 Hw/D=1.50
Concrete Pipe 1.3 xD*® 1.9 x D?° 2.2 x D5
Corrugated 1.1xD® 1.6 x O*° 1.8xD*®
Metal Pipe
Box Culvert 1.5xBx 21xBxH?® 25xBx H*
Hl.5
D: diameter of a pipe culvert (m) B: width of a box culvert (m)
Hw: headwater height (m) H: height of a box culvert (m)

After the hydrological analysis of all catchments, which drain the project area, it was crucial to
then discuss on the hydraulic structures, which will convey the discharge of the stream.

From above Manningds <cal cul at ifronmtheanmodographsmp | i f
produced by the U.S. Department of Transportation, a simple model of hydraulic tool box was
then applied and resulted to a proper design of structures. The model input of hydraulic tool box
mainly is the discharge generated from therblabical analysis which enables it to compute for

the open channel and box size.

3 CONCLUSION AND RECOMMENDATIONS

The catchment characteristics extracted from the topographic maps and the DEM provided a
significant basis for the hydrological ahgdraulic analysis of the project road under study. Also,

the applied flood models have been used in accordance to conditions and assumptions which
produce accurate results.

Four hydrological models/methods have been used during the course of this studsetat the
hydrological and hydraulic design review of the drainage to be designed. All the applied models
were computerized. The models include:
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i.  The Rational Method (RM) which was used to estimate peak flows for all the
catchments with areas of lessh 1kn3

ii.  The East African Flood Model (EAFM) which was used to estimate peak flows for
all the catchment with areas from 1kta 200knd.

iii.  ScsCN1 Soil conservation method: This basically used for cross checking purposes
to confirm discharges a@fifferent streams draining the study area with respect to their
hydraulic capacities.

iv.  Engineering judgement: Method which was used to estimate peak flows for all the
catchments with areas which do not appear in either delianetion and topographic
sheets

Results from Rational Method (RM)
The results from the rational method are presented in APPENDIX 1. The model results consist
three types of information which are the input data, hydrological analysis and hydraulic analysis.

While the hydrological analysisrgvides the estimated amount of floods produced from the
catchment, the hydraulic analysis provide the size of the proposed standard drainage structure to
convey such amount of flood.

Results from East African Flood Model (EAFM)

The results are presentad APPENDIX 2. The results show all the input data, the hydrological
outputs and the hydraulic requirement for the estimated flows. Most of the hydraulic structure
under this model has been designed assuminge&0return period. In this model, a number of

box culverts are proposed for the hydraulic structure based on the hydrological requirements,
physical conditions and the design standards

Engineering judgement

The estimated peak discharges so computed have been considered to be accurate enough for the
design of the appropriate drainage structures with an addition of 25%. Based on the estimated
design flood discharges, various drainage structures have been proposed as shown in Appendix 4
(Hydraulic sizing). The drainage structures proposed are suffimenassing the peak floods

safely along the project area. They occupy well the natural channel cross sections at the project
sites.

Sediment and general debris transportation down the streams are a common phenomenon and
therefore regular cleaning of thepenings will be required to ensure sustainable hydraulic
performance of the drainage structures.

3.1 Conceptual Storm Water Proposal
The surface storm water on roads will be collected through proposed closed ditches located under
sidewalk, Ditches sectias trapezoidal and water will be intercepted through curb openings

Ditches will direct water flows to the natural streams at the south of project site. The natural stream
coming from the northeast will be directed through box culvert to its natural ghthsaduth. The
following figure is the proposed drainage scheme. (Figure 5).

181




450800 451200 451600 452000

9575600

9575200

9574800

Legend

9574400

Raods

. .. TRAPEZOIDAL DITCH
(W=0.5 X D= 0.5 (1:1)
TRAPEZOIDAL DITCH

= (W=0.75 X D= 0.75 (1:1)

BOX CULVERT

(W=4.0XD= 1.5)

-

0.1 0.2

9574000

450800 451200 451600 452000

Figure 5: Proposed Open Drainages at Zongomela industrial area,market &Bus Stand

3.2 Longitudinal drainage

Design philosophy

The design of the longitudinal drainage vpasformed according to the standard cross sections of
access roads alignments of the bus stand and will be defined for each alignment and implemented
as an associated feature to it.

Ditches types and lining

Ditches are proposed to be all with trapezoidepe and lined properly with concrete. Four
concrete types shall be considered for the design as described in Table 10 below. The discharge
capacity calculated by Manningb6s equation for

Table 10: Proposed standard ditghes
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TYPE BASE HEIGHT TOP % MAX Manning Wet Wet Discharges Discharge

WIDTH (M) WIDTH  WATER Area  Perimeter for S=1% for S=0.4%
(M) (M) DEPTH (m2) (m)

1 0.4 0.4 15 75% 0.016 0.210 1.249 0.4 0.25

2 0.5 0.5 15 75% 0.016 0.328 1.561 0.725 0.459

3 0.75 0.75 2.25 75% 0.016 0.738 2.341 2.138 1.352

4 1.25 0.75 2.75 75% 0.016 1.020 2.841 3.218 2.035

The ditches will be disposed according to their capacity, the contributing area and the geometric
design of the main line platform.

APPENDICES
APPENDIX 1: ANALYSIS AND RESULTS FROM RATIONAL METHOD

APPERDLE 1. Hmults from the Ratiosal Methods of Fiood Sstmation (Cetchmaen Sioe of lesa than 1h.—’|

e IeE TR e T Te ea Ty Tl et
T

a Dox Colemrtridgs  Pios Dobeart | Bz CuserTrsgs Pipa Cubrart i mtwn
e A
L

Sho | Cmeeg | Hotting| & L e | me | £ Ci Gy 5 c | T

Mlimuina) rwmitr| 1 | isighi (T | Fec: of el Dnrssior o

| | m | om |unfiems| unem | onSem| nim | un

i | | e i | H 3| Diw n] o
[l i L T el = LRI 147 o of 1 ] 1 s el | [0
P 424441 | P ] 15| 13K 132 noa [ R o oo 0= e =0 3 138 20o0 1 il 1 s | o
| ] 1 | ] ] 1
I 1 I I I 1

!
i
i

APPENDIX 2: ANALYSIS AND RESULTS FROMRRL EAST AFRICA FLOOD MODEL
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