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ESIA AUTHORS:    

Name of 

Expert  

Qualification  Role of the Expert  Signature  

Moses 

Chamfya 

Á Bachelor of Arts 
in Social Work 
(Major) with an 
upper Merit with 
Economics 
(Minor)  

Á Post Diploma in 
Environmental 
Economics 

Á Ensuring that of all 
significant risk areas within 
the project are identified 
and controlled through 
appropriately detailed 
procedures based on 
established practice and 
documentation;  

Á Guide the team in 
identifying projectõs 
potential positive and 
negative impacts on the 
natural and social 
environments;  

Á Ensure the timely 
preparation and production 
of the reports. 

 
 
 
 
 
 
 

 
 
 

Chimwemwe 

Chiyana 

Á Bachelor of 
Engineering in 
Environmental 
Engineering 

Á Assess the current levels of 
air and noise pollution 
(including dust) and 
characterise current air 
quality based on current 
sources of air pollution in 
the area. 

Á Quantify, based on available 
information, particulate 
emissions from the road 
rehabilitation activities,  

Á Identify any risk sources of 
air and noise pollution from 
the project and describe the 
sources of air pollution, the 
air and noise pollutants, and 
the risk that these poses to 
human health. 

Á Recommend ways to avoid, 
mitigate, or ameliorate the 
impacts through 
improvements to 
construction methods. The 
recommendations on dust 
emissions reduction can be 
theoretical but should be 
based on experience with 
other similar road works.  
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Á Compilation of the drawing 
Environmental Impact 
Statement. 

Rob Baire Á Masterõs Degree 
in Civil 
Engineering from 
McGill University 
in Canada, 
specializing in 
hydraulics and 
water resources 
management. He 
received training 
in use of GPS and 
total station 
survey 
equipment.  

Á Dam Design Engineer 
Á Rob will provide the design 

of the dam and design 
reports and provide 
guidance to the EIA team on 
the identification of project 
impacts in relation to 
surface water resources.  

 
 
 
 
 

 

Siwale 

Chisanga 

Á BSc 
(Environmental 
and Natural 
Resources 
Management), 
University of 
Zambia,  

Á MSc (Integrated 
Water Resources 
Management), 
University of 
Zimbabwe,  

Á Hydrologist  
Á Mr. Siwale will specifically 

be responsible for providin g 
the basic characterization of 
surface and groundwater 
resource in the study area, 
including seasonal 
variations, based on existing 
information.  

Á Identifying significant 
impacts from existing use 
and development of surface 
and ground water resource 
and also identifying and 
commenting on the risks 
and consequences of 
polluting both surface  

Á Groundwater from 
construction associated 
activities. He will also be 
responsible for providing a 
detailed description of 
appropriate feasible 
mitigation measures that 
can be adopted to reduce 
negative impacts for each 
phase of the project, where 
required.  

 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 

Christine 

Sianyulu  

Á Bachelor of Arts 
in Social Work. 

Á Post Graduate 
Certificate in 
Gender Studies 

Á Review of relevant 
documents relating to the 
project. 

Á Undertake a baseline survey 
of the socio-economic 
factors in the study area; 

Á Assemble, evaluate and 
present baseline data on the 
relevant environmental 
characteristics of the study 
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area, including land use, 
(current crop and cropping 
patterns), land tenure and 
land titling, settlement, 
health issues (particularly 
HIV/AIDS), socio -cultural 
and economic patterns; 

Á Identify specific 
environmental indicators to 
be used for monitoring and 
evaluation of environmental 
and social changes at the 
project site. 

John Chiswili  Á Bachelor of 
Science in 
Environmental 
and Natural 
Resources 
Management 

Á Identify and describe the 
main vegetation types that 
occur in the project area. 

Á Assess the spatial extent of 
these various plant 
communities in the project 
area, in order to assess the 
significance of vegetation 
loss at the plant community 
level. 

Á Describe the impacts of 
current land use, so that the 
potential impacts from road 
rehabilitation on the natural 
environment can be 
understood in this context.  

Á Identify areas of high  
biodiversity Identify and 
discuss the importance of 
any species of special 
concern, including sensitive, 
endemic and protected 
species. 

Á Investigate mitigatory 
measures that reduce the 
risk of introducing invasive 
alien species, and    note the 
presence of areas sensitive 
to invasion by alien species. 

 
 
 
 
 
 
 
 
 
 
 
 

 

Annie 

Musonda 

 

Á Bachelor of 
Science in 
Business 
Administration  

Á Post Graduate 
Certificate in 
Urban and 
Regional 
Planning 

Á As in drawing up of the 
Environmental 
Management and 
Monitoring Plans (EMMP s) 
for each phase of the 
project. 

Á Identify specific 
environmental indicators to 
be used for monitoring and 
evaluation of 
environmental and social 
changes at the project site. 
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Á Review of relevant 
documents relating to the 
project. 

Á Ensure the timely 
preparati on and production 
of the reports. 
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EXECUTIVE  SUMMARY  

Introduction  

This document is the Draft Report of the Environmental and Social Impact Statement (ESIS) Report, which 
has been prepared by Chawelwa Investments and Zenith Consulting Company (Environmental & Social 
Development Consultants) on behalf of Mr. B. Danckwerts of Bonanza Tobacco Company Limited for its 
proposed rehabilitation of an irrigation dam on the Sichikwenkwe stream in Siachitema area of Kalomo 
Distric t in Southern Province.     

The report is meant to highlight the Environmental and Social Impacts anticipated from the proposed 
project and it has been produced with inputs from both Interested and Affected Parties (IAPs) consulted 
during field visits as w ell as stakeholders who participated in the public meetings held in the project area 
(i.e., Siachitema village and its surrounding villages), and highlights the most significant environmental 
and social impacts anticipated from the proposed project.   

It has documented what the project is all about, the activities which shall be undertaken both during the 
construction and operation of the dam including auxiliary and support infrastructures. The report has also 
provided the current setting in which the proje ct will be implemented in order to understanding the 
current environmental and social economic baselines of the project area. It has further identified all possible 
positive and negative impacts which may arise from the project as a result of implementing the proposed 
project activities and has also provided ways in which some of the impacts may be avoided, and if they 
cannot be avoided, measures which should be undertaken and implemented by the developer to ensure 
that they are significantly minimised.  

The commissioning of this study by the developer has been done in line with the Zambia Environmental 
Management Agencyõs (ZEMA) requirements, as stipulated in the Environmental Management Act of 2011 
and Statutory Instrument No. 28 of 1997 (The Environmental  Protection and Pollution Control 
(Environmental Impact Assessment) Regulations, 1997), ð the latter hereinafter referred to as the EIA 
Regulations, which requires that projects of this nature are subjected to full Environmental and Social 
Impacts Assessments.  

The developer ( Mr. B. Danckwerts of Bonanza Tobacco Company Limited ) has conducted Scoping 
exercises and produced relevant reports required by ZEMA and were the ESIA Terms of Reference (TOR) 
were subsequently approved by ZEMA (Appendix 1), which has  led to the production of this ESIS report 
as required by the ZEMA approved ESIA TOR letter.  

This draft ESIS is therefore being published and disclosed for comment as part of the process for finalizing 
and gaining regulatory approval of the Project. Follo wing the comment Period, the ESIS will be updated 
to reflect comments made by stakeholders and information will be provided regarding how comments 
have been addressed. The final decision and version of the ESIS will be made publicly available by ZEMA 
throu gh its various channels. 

Project Background and History  

The Siachitema Dam is an existing dam on the Sichikwenkwe stream, it was established in 2003 by 
Commercial Farmer Mr. Bruce Danckwerts, the dam was designed to store summer flows for Siachitema 
villag e farmers and provide irrigation for his nearby commercial farm. Unfortunately, during the Global 
Credit Crisis, the bank withdrew the loan to Mr. Danckwerts, resulting in an incomplete temporary 
spillway.  

At the time of its first construction in 2003, th e application for water rights and construction of dam walls 
through the Water Boards did not have stringent requirements for environmental impact assessments to 
be undertaken as a prerequisite for any dam application and therefore, the dam got to be constructed 
without an environmental clearance from the Environmental Council of Zambia (ECZ).   

In 2022, Mr. Cairns and Mr. Bruce partnered and initiated the need to reconstruct the dam wall after 
inviting the Water Resources Management Authority (WARMA) to in spect the site. As per the new Water 
Resources Management Act of 2011, the reconstruction of the dam wall requires that the project is subjected 
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to a full environmental impact assessment and approved by the Zambia Environmental Management 
Agency (ZEMA) bef ore any application for the dam wall rehabilitation/reconstruction can be considered 
by WARMA.  

Three Commercial Farmers have since come together with the support of the local communities including 
His Royal Highness Chief Siachitema to reconstruct the dam. Feasibility studies and dam designs have 
since been conducted and finalized for the new dam wall which will be reconstructed at the same location 
where the initial dam wall was located.   

The proposed reconstruction of the Siachitema dam will be an earth fill dam with a masonry weir section 
as a centre spill overflow spillway founded on solid rock and is sited on a seasonal stream to capture 
summer flow to irrigate summer crops including plantation crops, winter irrigated crops, and to 
supplement crops during mid - season droughts. The proposed dam will have a surface area of 111ha with 
a Catchment Area of 202 square kilometres and a throwback of 3850 m. The Maximum wall height will be 
16.00 m with a Total wall length of 750m. At Full Supply Level the dam w ill store 3 617 456m³.   

The proposed dam wall will cross the Sichikwenkwe stream at the following coordinates:   

Á 16°50'25.35"S    26°41'21.23"E  

Once reconstructed, the dam will provide sustained supply of water to local people and will significantly 
reduce the current stress faced by local people with water supply for their animals and gardening. It will 
also increase the cash flow and financial stability of the farmers and control floods down river in addition 
to sustaining environmental flow throughout the year, even in drought years. The Dam will also create 
many sustained new jobs for the surrounding community due to increased farming activities in the 
surrounding commercial farmers and local farms.   

Project Objective  

The primary objective of the Siachitema Dam rehabilitation project is to restore and rebuild the dam's 
structure following its recent Dam failure. This endeavour holds the key to re -establishing a dependable 
and sustainable water resource within the community. By achieving this, the proje ct aims to support local 
agriculture by providing a consistent and predictable water source for irrigation, ensuring that farmers can 
optimize their crop yields. The restored Dam will also address the water needs of livestock, promoting 
their health and we ll -being. Moreover, it may serve as a flood control measure to mitigate the impact of 
flash floods and protect downstream areas from excessive water flows. This project is not only about 
revitalizing infrastructure; it is about enhancing the livelihoods of  the local community, boosting economic 
development through increased agricultural productivity, and ensuring that the environment and natural 
habitats are safeguarded. In essence, the Siachitema Dam rehabilitation project embodies the hope of 
restoring a vital resource and transforming the region's agricultural landscape for the better.   

Geographical Location of the Proposed Siachitema Dam  

The Siachitema dam is located in Siachitema village which is located about 38km west of Choma, the 
northwest shorelin e is entirely within the Communal Land of Chief Siachitema and the southeast shoreline 
is entirely within the state land of Mr. F. Cornhillõs farm, No. 1636rem. Accessed from T1 turning right at 
Sibanyati turn -off. Sibanyati village is located about 20km from Choma town centre in the direction of 
Kalomo and turning right into Sibanyati gravel road which is parallel to Zambia Railway Line and passing 
ZNS. Proceeding through Sibanyati for 15 Km to Siachitema village and 2.5km to the dam wall at 
Sichikwenkwe stream.  

The entire dam is located on the Sichikwenkwe stream, across the Sichikwenkwe stream is a farm owned 
by Mr. Cornhill a local farmer of Siamabele village. The entire land is a traditional land under Chief 
Siachitema. The proposed site for the dam is located 2.5Km from Siachitema market area and the dam will 
cross the Sichikwenkwe stream at 16°50'25.35"S, 26°41'21.23"E. 

The dam area is surrounded  by typical rural farms by the local people with Siachitema Primary and 
Secondary Schools and Siachitema Rural Health Center being the major social institutions close to the 
project dam site. These social institutions are located 4km north of the project dam wall. None of the 
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surrounding local fields will be flooded by the project and therefore there are no issues of compensation 
which shall  arise as a result of the project. 

The following are the Coordination locations of these major social institutions which are close to project 
site: 
Á Sciachtema Primary School:   S=16°49'11.98"   E= 26°41'38.85" 
Á Siachitema Secondary School:   S= 16°49õ11.57ó;  E= 26°41'43.24" 
Á Siacitema Rural Health Center:   S= 16°49'12.37"  E= 26°41'42.50" 

The main Siachitema Market area is also located 4km north of the dam wall. There are no major settlements 
around the dam area and nearest villages are Siachitema Village located about 3.5Km north of the project 
area, Siamabele Village which is located about 5km northwest of the project site and Chibusha Village 
which located 2km south of the project site and on the downstream of the dam wall. The location 
coordinates of major vilages close to project site are provided below: 

Á Siachitema Village/ Market area  S= 16°48'59.79"  E=26°42'7.43" 
Á Siamabele Village    S= 16°50'2.96"S   E=26°40'39.86"  

The existing Siamabele Dam is located 5km northwest of the proposed project site. This existing Siamabele 
Dam is located on the Siamabele stream, which is a tributary of the Siachikwenkwe Stream and the 
confluence of the two is located 3km upstream of the project dam wall.  

Shareholders of the proposed Siachitema Dam  

The Dam rehabilitation project is proposed by Mr. B. Danckwerts of Bonanza Tobacco Co. This initiative, 
managed by skilled operational and investment farmers, is set to take place within the confines of the 
existing dam area. The project aims to comprehensively address and improve the condition of the dam, 
ensuring its longevity and sustained functionality. The collaborative efforts of Bonanza Tobacco Company 
Limited reflect a commitment to responsible resource management and the enhancement of the dam's 
overall effectiveness.  

Parties Involved  

The Dam rehabilitation project is proposed by  Mr.  B. Danckwerts of Bonanza Tobacco Co. This initiative, 
managed by skilled operational and investment farmers, is set to take place within the confines of the 
existing dam area. The project aims to comprehensively address and improve the condition of the dam, 
ensuring its longevity and sustained functionality. The collaborative efforts of Bonanza Tobacco Co. reflect 
a commitment to responsible resource management and the enhancement of the dam's overall 
effectiveness.  

Contact Details of Applicant  

Director   

Mr. Bruce Danckwerts,  

Bonanza Tobacco Company,  

P.O. Box 630021,  

Choma.       

Brucedanckwerts@gmail.com                       

+260 977 406078  

 

Contact Person  

Bruce Danckwerts  

Plot No. 1634, Sibanyati,   

Choma, Southern Province, Zambia  

Email no.  Brucedanckwerts@gmail.com  
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Cell No +260977406078  

 

 

 

 

Particulars of Shareholders/Directors  

Details of the Shareholders/ Directors of the Companies Involved  

Full Names of 
Shareholder  

Nationality  Address and ID 
Number  

Position    Share (%)  

Bruce Danckwerts  South African  901626/73/2  Director   100% Ordinary 
Shares  

Track Record 

The developer behind the Siachitema Dam rehabilitation project, Mr. Bruce Danckwerts, is an experienced 
and successful farmer in Choma District. His longstanding agricul tural careers date back many years, and 
his commitment to farming is still evident today.  

Mr. Bruce Danckwerts is an independent farmer with over 15yrs experience in farming and the driving 
force behind the rehabilitating of the Siachitema Dam project. Wi th his extensive knowledge and expertise, 
he has taken the responsibility of managing the farming operations in the area.  

Currently, the developer is actively engaged in livestock farming and the cultivation of various crops, 
including barley, wheat, toba cco, and Avocado. These products are not only distributed locally but also 
reach international markets. The developers have demonstrated their ability to effectively market their 
products, and the potential for introducing additional export -oriented crops is under consideration for the 
mid and long -term phases of the project.  

The Siachitema Dam rehabilitation project is spearheaded Mr. Bruce Danckwerts, who collectively manage 
the initiative. Supported by a proficient operational and investment team, their  extensive experience 
highlights their capability to oversee the project successfully. A key focus of the endeavor is the promotion 
of sustainable land utilization for agriculture. This commitment, evidenced by the developers' track record, 
instills confid ence in the effective execution of the Siachitema Dam rehabilitation project.  

Total Project Cost/Investments  

The total cost for the dam rehabilitation and its related infrastructures is in the range of Three Hundred 
Thousand Dollars ($300, 000.00). 

Project Implementation Date  

The project is expected to be implemented immediately the necessary approvals are obtained from ZEMA 
and WARMA and it is hoped that construction of the dam will start in the third quarter of 2024. 
Construction of the dam and related  facilities is likely to take a period 6 -10 months. 

Specific Legislation Influencing the Project  

The following are the specific Zambian legislations influencing the proposed dam project and has been 
adopted in the ESIS Report:  

Á Environmental Management Ac t No 12 of 2011;  
Á The Water Resources Management Act 21 of 2011;  
Á Agricultural Lands Act, Cap 187 of 1960;  
Á The Agricultural Credits Act No. 35 of 2010;  
Á The Zambia Wildlife Act No.14 of 2015;  
Á The Forest Act No. 4 of 2015;  
Á The land Act No. 20 of 1996;  
Á National Council for Construction (NCC) Act, No. 10 of 2020;  
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Á The Lands Acquisition Act No. 13 of 1994 (SI 110 of 1992);  
Á National Heritage and Conservation Commission Act of 1989;  
Á Roads and Traffic Control Act No.11 of 2002;  
Á The Local Government Act No. 2 of 2019;  
Á Urban and Regional Planning Act, No. 3 of 2015;  
Á The Public Health Act CAP 535 of 2006;  
Á The Solid Waste Regulation and Management Act No. 22 of 2018;  
Á `The Employment Code Act N0. 3 of 2019;  
Á Workersõ Compensation Act No. 13 of 1994;  
Á Occupational Health and Safety Act No. 36 of 2010;  
Á The Factories Act Cap 441 of 1996;  
Á The National HIV/AIDS/STI/TB Council Act; and  
Á The Public Health (Infected Areas) Regulations, 2020  

 

Brief Technical Description of the Proposed Siachitema Dam   

The proposed Siachitema Dam project will be built with the objective of storing summer flood flow in order 
to retain a valuable resource within the area whereas it would otherwise run unused to the sea. The stored 
water will be used in the full irrigation of winter cro ps and for summer supplementary irrigation of crops. 
By so doing the farm land will be more fully utilized and thus producing more crops for the nation to add 
to food security and to enhance and secure the profitability of the farming enterprise.    

The proposed irrigation Dam will be a zoned earth fill dam with a spillway on the left abutment.  It is 
designed with a gross storage capacity of 3 617 456m³, (this should include everything e.g., dead storage) 
after allowance for dead storage and sedimentation. The area of inundation is 111ha triggering the 
Environmental and Social Impact Assessment (ESIA).  

The proposed dam will have a surface area of 111ha with a Catchment Area of 202 square kilometres and 
a throwback of 3850m. The Maximum wall height will be 16.00 m with a Total wall length of 750m at Full 
Supply Level (FSL).  

The Dam is located on  a seasonal stream. The main features of the proposed Siachitema Dam are 
presented in the table below:   

Main features  

Type of dam  Earth Fill Dam  

Designer  Rob Baier  

Location  The proposed dam wall will cross the  
Sichikwenkwe stream at 16°50'25.35"S, 
26°41'21.23"E 

Nearest town  Choma  

District  Kalomo  

Dam Size  Large  

River name  Sichikwenkwe  

Main Purpose   Irrigation of summer and winter crops  

Catchment area  202Km²  

Catchment Length  17Km  

River Bed Level  1295.00m  

Design Crest Level  1311.00 m  

Crest Height Above River Bed  16.00 m  

Settlement Allowance  5%  

Dam Wall Length  750 m  
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Dam Crest Width  4. 0 m  

Upstream Slope  3: 1  

Downstream Slope  3: 1  

Weir Width  75.00 m  

Total Freeboard  4.0m  

Dam Capacity @ FSL  3 617 456m³  

Throwback  3850 m  

Surface Area @ FSL  111 Ha  

Outlet Pipe Inlet Level  To be decided  

ITEM   UNITS   

CLEARING     

Strip- plan and borrow areas  9500 m³  

Bush clear plan and borrow area  8 Ha  

EXCAVATIONS     

Foundations to waste (est)  2 800 m³  

Core Trench (est)  4 000 m³  

Foundation drains  504 m³  

Open Drains  612m³  

Trim Breach    

BACKFILL      

Replace wasted foundations with Stable soil    800m   

Core trench (est)  4 000 m³  

Embankment total earth  144 986 m³  

Less existing earth: work to do  109 372m³  

Rework crest   4320m³  

Foundation Drains (Rock)   504 m³  

River Sand  480m³  

Drystone toe (rock)  155m³  

Trim back Breach Sides  1225m³  

Backfill Trimmed Breach  7385m³  

Outlet Works      

To be Decided    

SPILLWAY      

Masonry Weir x 75 m long  433m³  

Key Wall  171m³  

Apron and Foundation  55m³  

PROTECTION WORKS      

Stone Pitching  10m³  

Plant grass over embankment + spillway  6 Ha  

FUEL     

Total estimate  150 000 litters  

OTHER      

Contingencies  @ 10% of total cost of dam  
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Engineers Fees  As per contract  

Labour  8500 labour days (est)  

Considered Project Alternatives  

The environmental management plans proposed for the entire p roject cycle are considered adequate to 
mitigate the identified potential negative environmental and social impacts. However, it is important to 
analyze the possible alternatives to the project to inform decision making by relevant government agencies 
and improve the environmental performance of the project. For the proposed project, four alternatives are 
feasible as follows: 

Á The ôNo Projectõ alternative; 
Á The ôYes Projectõ alternative; 
Á Alternative Location; and  
Á Alternative Design and Technology.  

The No Proj ect alternative  was not pursued further as is not a viable alternative  as the proposed 
Siachitema Dam will provide c ontinued Water Scarcity, failure to reconstruct the dam would mean an 
ongoing shortage of water resources, especially during the dry months.  The local community would 
continue to face challenges in securing an adequate and reliable water supply for various purposes, 
including domestic use, agriculture, and livestock.  

For the Alternative Site Location,  in the evaluation of potential sites for the Siachitema Dam reconstruction 
project, thorough analysis of location alternatives was conducted, encompassing the original dam site and 
two additional smaller dams within the Siachitema village area. This investigation highlighted various 
factors, including historical significance, siltation concerns, existing infrastructure, community impact, and 
proximity to water sources. Despite the exploration of these alternatives, it becomes unequivocally clear 
that the existing site of the Siachitema Dam (Alternative A) stands out as the most suitable and ideal 
location for the project. The original site's historical importance, coupled with its established infrastructure, 
presents a compelling case for its selection. While siltation issues are noted, they are deemed addressable 
through effective mitigation strategies. The combination of these elements, alongside the need to minimize 
community disruption and leverage existing water management resources, solidifies the decision to 
proceed with the rehabilitation of  the Siachitema Dam at its current, historical location. This choice aligns 
with local water resource management strategies, environmental preservation efforts, and regional 
development priorities, ensuring the project's success and sustainability.  

In terms of Design and Layout alternatives,  an embankment dam type was selected to be the appropriate 
design for technical and economic reasons, given the available capital for the proposed project and the land 
terrain on project site. The proposed project will be simpler in structural concept than a concrete dam, and 
it will utilize locally available and untreated materials. In contrast, any other design could have been more 
demanding in relation to foundation conditions. Additionally, concrete dam for the propo sed dam could 
also have proved to be dependent upon relatively advanced and expensive construction skills and plan.  

Under the Yes Project Alternative,  which has been adopted for the project, the Developers would be issued 
with an environmental license. In issuing the license, ZEMA would approve the proposed Siachitema Dam 
and would require that all mitigation measures proposed in this ESIS Report be put in place during all 
phases. The impacts and mitigation measures for this alternative will be discussed in detail throughout 
ESIA report. The positive impacts will also be identified. The Merits of this alternative are as follows:  

Á The property (land) value will appreciate and the investment made in the property will be 
productive from the optimal economic and  spatial land-use; 

Á The community will have a potential source of water from the Siachitema dam; and  
Á The local and national economies will improve from the revenue to be collected from the increased 

agricultural activities at the farm.  

Baseline Conditions  

Á Climate conditions: - Zambiaõs climate is tropical, although climatic variations relate to altitude.  
V Rainfall: The rainfall in the proposed Dam reconstruction area is highly variable, ranging 

between 800mm and 1300mm in the higher altitude areas and less than 800mm in some 
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lower parts (GRZ 2004; Kalinda et al. National Adaptation Programme of Action (NAPA) 1 
against the impacts of climate change recognises that Zambia may see both increases and 
decreases of average annual rainfall, depending on global drivers (for example La Nina 
and ElNino Southern Oscillation patterns) and the future development of air mass 
convergence patterns2. Nevertheless, overall temperatures in the region and the frequency 
of extreme weather events are expected to increase. 

V Temperatu re: - On an annual scale, temperatures tend to fluctuate considerably in 
Kalomo, rising to a heat peak of 32.6°C in October from a relaxed 22.6°C in July. The 
nighttime temperatures reveal a similar trait, dropping to a comfortable 10.5°C in July 
from a humid 19.9°C in November. Humidity presents a fairly wide range with values 
peaking to a sticky 84% in February and receding to a more pleasant 30% by September. 

Á Topography and Landscape: - The project site ; the areas around the dam reconstruction site 
consists of moderately flat wide crests and moderately incised river lines. The river gradients are 
relatively flat giving a good basin potential.  

Á  The area has elevations ranging from 800m to around 1830m, dominated by hills. 
Á Geology : - According to the Geolog ical Survey Department Report No.2 (GSD, 1963), The 

Basement Complex country rock is locally intruded by metamorphosed Quartzites that form the 
characteristic ridges of the Kalomo area. This geology in particular has influenced the geomorphic 
characteristics of the area and its soils. Weathered quartzites contribute to the sandy nature of 
surface material in the area from which the soils are derived, generally transitioning between 
sands, sandy loams, loamy sands and sandy clay loams, depending on the facies characteristics of 
the underlying lithology and slope position.  

Á Geomorphology: - The geomorphology of the project area in Kalomo is flat and characterised by 
uniform geological conditions at the surface with an elevation ranging from 931m amsl in the sou th 
to about 1200m amsl in the extreme North towards Mulobezi. The sediments of the Kalahari 
Sequence and more recent deposits overlie the entire area and are believed to be of an Aeolian 
origin. Outcrops of underlying rocks are scarce.  

Á Soils : - The Soil Map of Zambia (1983) created by the National Council for Scientific Research 
indicates that the Project area falls within areas of two soil types Luvisol Phaeozem and Lithosol -
Cambisol. Although the soil distribution in Kalomo, the project area and much of S iachitema 
appears to be mainly controlled by morphology (e.g., slope and position) followed by parent 
material. The predominant soil variant for the area is phaeozem characteristic of wet grassland 
and forest regions with dark, humus -rich surface horizons that have high base saturation in the 
upper metre of the soil. The nature of the topsoil in the project areas is described as sand-loam and 
is relatively cohesive and rich in vegetation. They were sites with evidence of soil erosion in some 
parts of the area where vegetation cover through land clearing for farming and construction of 
settlements by the residents. This eroded soil was deposited by runoff surface water through 
drainage channels into the Sichikwenkwe stream. 

Á Hydrology/  Hydrogeology  of the proj ect area: - The project site for the proposed Siachitema dam 
reconstruction is drained by the Kalomo River which is the most noticeable with a drainage 
catchment of 6636 km2 which forms part of the Zambezi Basin. Other major rivers are the 
Sichikwenkwe, Mw eemba, Kanyameza, Nanzhila and Luezi (Walsh 1950; Roberts 1976; Chinene 
2006; KTC 2018). It is however, important to highlight the fact that Southern province is a water 
stressed area having most of its rivers and streams as seasonal. Sichikwenkwe River, where the 
proposed reconstruction of the collapsed Dam wall is, is a seasonal river and a tributary of the 
Kalomo River which falls within the Zambezi Basin. The region lies at a fairly high altitude, 
debouching its waters into the Indian Ocean via the Luan gwa River through the Zambezi River.  

Á Vegetation Types and Protected Ecosystems: - The vegetation type in the project area is 
characterised by woodlands, with grassy undergrowth and shrub vegetation. Trees include  
hardwoods, such as teak and rosewoods, and fruit trees.  

Á Fauna: - The project site does not possess any rare or endangered species. However, it is worth 
noting that on a wider scale human threats to mammalian life continue to increase with continued 
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growth of human population which seeks more land  for food production, more space for 
settlement and even greater development to improve quality of life. The threat on the area is on 
the modification of the ecosystem by removal of certain habitats which are perceived to be of lower 
value compared to the envisaged developments. These threats are eminent for all natural 
resources- inclusive of the below listed mammal species. Snaring of small animals like bush babies 
and rodents is common in the area. Most of the mammal species listed in this discussion are still 
under the threat of poaching by local people, principally for game meat.  

Á Cultural and Heritage Sites : - A review of the previous data indicated that there are no known 
sites of archaeological, cultural or historical value near or within the vicinit y of the project site.  

Á Administration:  - The proposed Siachitema Dam rehabilitation project site is nestled within the 
jurisdiction of Chief Siachitema in the south -western region of Kalomo District, situated in the 
Southern Province of Zambia. The governance structure in Zambia, underpinned by traditional 
and customary systems, recognizes the pivotal role of Chiefs. The recognition and functions of 
Chiefs, including Chief Siachitema, are codified by the Government of Zambia, and they play a 
vital role in local administration and preserving cultural heritage.  The project area falls under the 
purview of Siachitema Chiefdom, which is an integral part of the broader Tonga community. The 
Tonga people have a rich cultural heritage and historical significance wi thin Zambia. The 
leadership of Chief Siachitema is highly respected and revered by the local community, as they 
play a pivotal role in maintaining order, resolving local disputes, and upholding traditional values.  
Within the Siachitema Chiefdom, the admini strative structure includes headmen who serve as 
intermediaries between the local communities and the Chief. Headmen are responsible for 
overseeing and managing affairs within their designated areas, ensuring that the community's 
needs and concerns are communicated to the Chief's council  

Á Population and Demographics: The 2022 Census puts the total population of Kalomo District at a 
population size of 274,640 people. The project site is with a population of 17,650, the estimated 
number of people in the project area is about 2,864.  The proposed project site is the Siachitema 
Chiefdom occupied by commercial farmers on title deeds and a majority of households in the 
project area are small-scale farmers who cultivate land between 2 hectors to 10 hectors of land 
using oxen ploughing. They also pursue diverse livelihood such as charcoal and small-scale 
businesses.   

Á Local Economy and Livelihood Strategies : - Majority of the households in the project area are 
involved in farming as a major source of livelihood. Small -scale farming, raising livestock and non-
farm activities are some of the common livelihoods that these households survive on. The 
livelihood sources pose a great challenge as these populations are often in a state of poverty where 
they lack the necessities for survival.  

Á Settlement Patterns : - The settlement pattern in the Siachitema area is inherently tied to the 
livelihood systems of its residents. The local population primarily relies on agriculture, with a 
focus on subsistence farming. The fertile soils and proximity to water sources, such as the proposed 
Siachitema Dam, have made this area conducive for agricultural activities. Subsistence farming, 
characterized by staple crops and cash crops, forms the backbone of the local economy.  

Á Education:  The nearest schools to the project areas are Siachitema Primary School and Secondary 
School. The two schools are not far from each other they are located about 5Km from the proposed 
project site.The school serves not only Siachitema village but also the nearby Siamabele village and 
Kalonda. It comprises two separate buildings, Siachitema Primary and Secondary, both overseen 
by a single headteacher who operates from an office in the upper part of the secondary school. 
Siachitema Primary accommodates students from Early Childhood Education to grade 7, 
following a double -stream system where classes are divided into morning and afternoon sessions 
due to the high enrollment of approximately 919 pupils.  In the secondary school, which 
encompasses grades 8 to 12, teachers and the Parent-Teacher Association (PTA) have taken steps 
to provide accommodation for students living far from the school. However, this accommodation 
remains insufficient.  

Á Agriculture : -: In the area surrounding the Siachitema Dam, agriculture plays a v ital role in the 
livelihoods of the local population. The people are primarily subsistence farmers who cultivate a 
variety of crops to meet their families' daily needs. These crops may include staples like maize, 
millet, and sorghum, as well as a diverse range of vegetables.  
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Á Water and Sanitation  - The source of water for drinking and cooking in the proposed project area 
is mainly from traditional wells, hand pumps and stream.  The majority of the population the 
project area accesses the water from the health centre and streams.   

Á Housing and Infrastructure: - The houses within the project area of influence are of different types. 
But mainly these houses consist of a main house for the head of house (parents) along with small 
houses (bedrooms) for their children or dependants, however the majority of these houses are 
made of burnt bricks with iron sheets while others are made of unburnt bricks and grass thatched. 
Within the surroundings of any household, insakas (or traditional shelters), kitchens, pit latrin es 
and traditional bathrooms are the most common facilities. Most of the houses are located along 
access routes and near sources of water. 

Á Health Provision:  - The nearest health facility in the project area is the Siachitema health post 
which is involved i n various programs and service delivery points. In the project area the health 
promotion and disease prevention programs focus on keeping people healthy.  

 
Potential Environmental and Social Impacts and their Mitigation Measures  

The 111 hectares of land represents a substantial area, and it is imperative to demonstrate that the project 
will not lead to any resultant issues, particularly concerning resettlement. Regarding the land ownership 
and potential impacts on local communities, it is essential to note that the 111 hectares of land are 
traditional lands owned by His Royal Highness Chief Siachitema. Chief Siachitema has provided his 
consent to the proposed project and has reached agreements regarding the land usage. 

Therefore, it can be affirmed that the project will not result in any significant issues concerning 
resettlement, as the land is under the ownership and authority of Chief Siachitema, who has endorsed the 
project and its associated land agreements. 

During the Scoping Phase, preliminary assessments of potential impacts on environmental, ecological, and 
social elements due to the project activities were conducted to identify key areas of concern. In the ESIS 
phase, these identified concerns were examined in greater detail through comprehensive baseline surveys. 
These surveys are instrumental in providing a detailed understanding of the current environmental, 
ecological, and social conditions, which is critical for accurately assessing the potential impacts of the 
project. The findings from these detailed studies are thoroughly documented in thie ESIS report, alongside 
proposed measures to mitigate any adverse impacts. 

For the impact assessment, wherever necessary, professional judgment, experience and knowledge on 
similar projects have been used. The extent and potential consequences of the impacts have been compared 
against applicable standards and guidelines. Mitigation measures have been suggested for each of the 
identified potential impacts.  

The following  table summarizes the identified preliminar y potential environmental and social impacts 
resulting from the project activities. These preliminary impacts have been examined in greater detail as 
part of the ESIS phase. This detailed examination is crucial for understanding the full scope and scale of 
potential impacts, enabling the formulation of more precise and effective mitigation measures.  

The table also outlines tentative mitigation strategies aimed at minimizing the adverse impacts identified 
during the preliminary assessment. It is important to  note that these strategies are subject to refinement 
and enhancement based on the findings from the detailed studies conducted. The process ensures that the 
mitigation measures presented in this ESIS report are both appropriate and robust, tailored to add ress the 
specific impacts identified through comprehensive analysis.  
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Category Impacts  Tentative Mitigation Measures  

Planning & Designing Phase  

Creation of 
Awareness 

Á In the planning and design phase of the Siachitema Dam 
reconstruction, a comprehensive awareness campaign was 
diligently conducted through extensive consultations with 
various stakeholders and local communities. These 
consultations served as a platform to address a wide array 
of project-related aspects, ranging from the technical 
intricacies of the reconstruction to the potential social and 
environmental impacts. This proactive approach to 
fostering awareness not only promotes transparency but 
also cultivates a culture of civility in project planning, 
execution, and ongoing operations. By engaging with the 
community and stakeholders, the Siachitema Dam 
rehabilitation project is not only striving for excellence in 
design and implementation but also paving the way for 
long-term sustainability and harmonious coexistence with 
the local environment and society. 

Á  Bonanza Tobacco Co. will continue to sensitize the public and the 

especially the work force on the project to ensure project acceptance and 

sustainability.  

Impacts on Local 
and National 
Economy  
 

Á The construction of the Siachitema Dam, specifically 
designed for irrigation purposes, is anticipated to deliver a 
substantial positive impact on both the local and national 
economy. This project, with an estimated budget of 
$300,000, holds the potential to become a catalyst for 
economic growth. To maximize the benefits for the local 
and national economy, the developer is committed to a 
strategy that prioritizes the engagement of Zambian 
companies and the utilization of local raw materials and 
finished products wherever feasible.  

Á Where cost effective and technically appropriate to the operations, the 

company will consider supporting the development of the local goods and 

services market by procuring locally.  

Rural 
Employment and 
Income 
Generation  

Á The construction of the proposed Siachitema dam at 
Siachitema offers a ray of hope for the local community, 
especially in terms of employment and economic 
opportunities. With a focus on labourintensive activities, 
this project will significantly bolster the rural job market, 
providing much -needed employment to the local 

Á In order to maximize be nefits to the local community, local people shall be 
given priority when employing workers during the construction.   

Á Implementation of a preferential employment strategy  
Á All recruitments shall be advertised in the local community and a database 

shall be developed for available local people with special skills.  
Á Priority will be given to the local people when recruiting women inclusive.  
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Category Impacts  Tentative Mitigation Measures  

population. In line with the commitment to prioritize local 
talent, the project developer will offer employment 
opportunities to residents in the project's vicinity, 
benefitting both skilled and unskilled workers. Notably, 
women will find en hanced prospects within the workforce, 
as their reliability and skill in construction work are 
increasingly recognized however the number of women to 
be employed will be determined by the contractor with 
respect to the labour laws.  

Á Wherever possible construction materials will need to be sourced from the 
locality.  

CONSTRUCTION PHASE  

Land use and 
Land cover 

Á The establishment of the Dam will convert the miombo 
woodlands land and agricultural land to water body for the 
long term. The total land area of more than 111 ha will 
undergo land use change, out of which almost 80% is 
traditional land.  

Á In the construction phase, temporary land use changes will 
occur at contractor facilities and labour camps, material 
storage areas. 

Á Establish a proactive community engagement program in collaboration 
with local communities. Engage in a transparent and participator y process 
to inform communities about the project, its impacts, and involve them in 
decision-making.  

Á Develop a comprehensive temporary land use plan that clearly defines 
areas for contractor facilities, labor camps, and material storage. 

Soil erosion and 
compaction 

Á The site clearance activities, excavation and levelling of 
ground especially at the dam wall site will cause 
disturbance of the soil strata and impact on soil quality.  

Á The project will undertake the soil compaction activity to 
ensure soil stability during the establishment of storage 
areas, labour camp, access road, installation of batching 
plant, establishment of substation, SCADA building etc.  

Á During construction activities, there would be compaction 
of soil in the Project area during movement of vehicles/ 
construction machinery and work force movement.  

Á In addition, laying of electrical wires and pipes in the 
agricultural field during erection of internal electrical lines 
and pipes will also lead to the compaction of agricultural 
soil to certain extent. 

Á The topsoil present in the construction shall be removed and stock pilled 
in separate area; The stock pile should be protected from natural elements 
to prevent from erosion and also degradation;  

Á Topsoil to be reused on site for landscaping purpose; 
Á Define routes for transportation and construction vehicles, workers etc. to 

minimize soil compaction;  
Á Good drainage as per the natural slope condition should be provided to 

reduce surface runoff and associated erosion; 
Á Back filling and revegetation of th e area disturbed will be undertaken 

phase wise immediately after the completion; and  
Á Site clearance, piling, excavation and access road construction will not be 

carried out during the rainy season to minimize erosion and run -off.  

Topography and 
Drainage 

Á Impact on topography of the Project site due to site levelling 
activities. 

Á Project shall ensure to avoid any unnecessary changes in the topography 
especially during the preconstruction and construction phase;  
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Category Impacts  Tentative Mitigation Measures  

Á Any changes to topography in the area will advertently 
impact the drainage channels and might result in water 
logging in adjoining areas of the Project site. 

Á Micro drainage channel should be particularly avoided when constructing 
access roads or planning the irrigation pipe line pathway in order to 
ensure no change to the topography of the area. 

Á Storm water drains must be designed in line with the natural topography 
and eventually drain into the Sichikwekwe Stream.  

Waste generation 
and soil 

contamination  

Á General construction waste generated onsite will comprise 
of concrete, steel cuttings/filings, packaging materials or 
plastic. 

Á Municipal solid wastes consisting of food waste, plastic, 
glass and waste paper will also be generated by the 
construction workforce at canteen facility/ labour camp.  

Á A small pro portion of the waste generated during 
construction phase will be hazardous and will include 
waste fuel, grease, broken modules, paints, chemicals and 
waste oil containing rags. 

Á Construction and Demolition Waste should be stored separately and 
disposed through approved facility/landfill;  

Á All waste should be stored in a shed that is protected from the elements 
(wind, rain, storms, etc.) and away from natural drainage channels;  

Á A log book should be maintained for quantity and type of hazardous waste 
generated; 

Á Designated areas should be provided for Solid Municipal Waste and daily 
collection and period disposal should be ensured; 

Á EPC Contractor should ensure that no unauthorized dumping of used oil 
and other hazardous waste is undertaken at the site; 

Á Hazardous waste to be disposed through ZEMA authorised vendors;  
Á In case of accidental/unintended spillage, the contaminated soil should be 

immediately collected and stored as hazardous waste; 
Á The guidelines and procedures shall be prepared and followed for 

immediate  clean-up actions following any spillages;  
Á Damaged/ discarded solar panels to be disposed with the help of 

authorised recycling vendors/ module installation contractors/ supplier; 
and 

Á Other wastes such as e-waste, used discarded batteries shall be disposed 
of in accordance to E-waste rules and batteries management and handling 
rules 

Water Quality  Á The quality of water in the water bodies could be affected 
due to surface runoff from contaminated soil (soil 
contamination due to oil/ fuel spillage and leakages ) 
especially during monsoon season. 

Á The surface runoff carrying the loose top soil will lead to 
increased sedimentation in the receiving water bodies 

Á Ensure proper cover and stacking of loose construction material at site to 
prevent surface runoff and cont amination of receiving water body;  

Á Open defecation and random disposal of sewage will be strictly restricted;  
Á Planning of toilets, soak pits and septic tanks, waste collection areas away 

from natural drainage channels;  
Á Provision of number of toilets across with easily accessible location as the 

project site is spread across large area of 2 Units separated geographically; 
Á Use of licensed contractors for management and disposal of waste and 

sludge; 
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Category Impacts  Tentative Mitigation Measures  

Á Labourers will be given training towards proactive use of des ignated 
areas/bins for waste disposal and encouraged for use of toilets; 

Á Provision for impervious storage area, especially for fuel & lubricant, 
hazardous waste, etc. will be made onsite; and 

Á Spill/ leakage clearance plan to be adopted for immediate cleani ng of 
spills and leakages. 

Ambient air 
quality  

Á Fugitive dust emissions from site clearance, piling work, 
handling of construction materials, emission due to 
movement of vehicles on unpaved roads, plying of vehicles, 
etc. 

Á Vehicular emissions due to increased traffic movement on 
site and on the approach roads; 

Á Exhaust emissions from construction machinery and other 
equipment such as batching plant, if any; and 

Á Emissions from diesel generators required to be run for 
construction power purposes  

Á The construction site shall be barricaded;  
Á Keeping areas of open excavation to a minimum; 
Á Minimising stockpiling by coordinating excavations, spreading, re -

grading, compaction activities;  
Á Cease or phase down work if excess fugitive dust is observed, investigate 

source and take suppression measures; 
Á Speed of vehicles on site to be limited to 10-15 km/hr;  
Á The emissions from diesel generator shall be by optimised operations, 

orientation at the site and providing adequate stack height for wider 
dispersion of gaseous emissions 

Á Switch off machinery and equipment when not in use;  
Á Prevent idling of vehicles and equipment; and  
Á Vehicle engines will be properly maintained and will have a valid 

Pollution under Control (PUC) to ensure minimization in vehicular 
emissions 

Ambient noise  
quality  

Á Noise generation due to construction activities, operation of 
equipmentõs, machineries, D.G. sets, movement of vehicles 
and heavy earth moving machineries.  

Á Local communities may get disturb due to higher than 
anticipated noise. 

Á Ensure safe distance of project related activities from schools, hospitals, 
etc.; 

Á Only well -maintained equipment to be operated on -site; 
Á If it is noticed that any particular equipment is generating too much noise 

then lubricating moving parts, tightening loose parts and rep lacing worn 
out components to be carried out to bring down the noise. It is to be 
ensured that such machinery is kept far away from the households;  

Á Machinery and construction equipment that may be in intermittent use to 
be shut down or throttled down durin g non-work periods;  

Á Low noise equipment shall be used as far as practicable; 
Á The number of equipment operating simultaneously shall be reduced as 

far as practicable; 
Á Install enclosures around construction area, in order to reduce the extent 

of noise emanating due to project related activities;  
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Category Impacts  Tentative Mitigation Measures  

Á DG set with acoustic enclosures shall be used; 
Á Vehicular movement through village roads should be planned to avoid 

traffic jam and inconvenience to local residents; 
Á Equipment noise should be 85dB (A) at 1m from the source in line with 

WB/IFC EHS guidelines;  
Á Minimal use of vehicle horns needs to be encouraged; 
Á Limit construction related activities to day time in order to restrict the 

noise related nuisance in the evenings, where permissible noise threshold 
is lesser; 

Impact due to 
Vegetation 

Clearance and 
Construction 

Activity  

Á Loss of forest land and Agricultural Habitat and associated 
vegetation that may be used by species commonly found in 
the rural landscape of the study area. 

Á Loss of foraging resources, shelter and shade for resident 
fauna 

Á Vegetation clearance should be kept restricted to project site only and 
should be avoided wherever possible. 

Á It is recommended that the selected EPC contractor should display and 
educate labourers not to collect fuel wood from adja cent areas and 
alternate arrangement for fuel, like LPG must be made available in the 
labour camps for cooking.  

Á Provision for identifying grazing areas for the livestock village wise and 
development of grass plots in 5-acre area with local grass species; 

Á Sufficient arrangement for identifying water holes based on the terrain 
gradient to tap the surface water runoff during rains  

Á Strengthening of existing waterbodies in the study area and development 
of water channels to connect the surface runoff to them. 

Á The EPC contractor should in consultation with Forest Department should 
explore the options to minimize wildlife human interactions in the study 
area. 

Occupational 
health and safety 

Á Construction of support structure for PV module would 
require operation of pile drivers.  

Á The installation of solar module will involve operation of 
cranes and other mechanical lifting equipment.  

Á Laying of interconnecting cable with require digging.  
Á The commissioning of the inverter rooms and Transmission 

Line will also involve li ve power lines. 
Á Working on live wires carrying power has dangers of 

electric shock and electrocution. 
Á Besides this, there could be slip and trip hazards especially 

during rainy season; and 

Á Health & safety training to be provided during both construction a nd 
operation phase; 

Á Prior to start of work, workers should be informed about the related safety 
risks and precautions to be taken through tool box meetings; 

Á Manual lifting by adult men to be less than 55 kg and for women it should 
be less than 30 kg; 

Á Adequate PPEs to be provided for all activities at site including for 
welding, cutting or similar operations which may cause hazard to eyes;  

Á All persons performing construction work to wear safety shoes and 
helmets confirming to national standard;  
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Category Impacts  Tentative Mitigation Measures  

Á The area experiences extreme winter and summer 
condition. Working d uring very high and low temperature 
could cause health hazards. 

Á The Project site also needs to implement proper measures 
for fire safety, structural safety and any for emergency 
situations. 

Á Every worker engaged in handling sharp objects which may cause injury 
to hand shall be provided suitable hand gloves;  

Á While working in hot conditions, measures such as work break at regular 
intervals, keeping hydrated by drinking water and liquids, covering face 
with d amp cloth etc. shall be used; 

Á Obtain and check Contractorõs safety method statements; 
Á Monitor health and safety performance and have an operating audit 

system; 
Á Permitting system should be implemented to ensure that cranes and lifting 

equipment is operated by trained and authorized persons only;  
Á Appropriate safety harnesses and lowering/raising tools should be used 

for working at heights;  
Á All equipment should be turned off and checked when not in use.  
Á Emergency contact numbers and route to the nearest hospital to be 

displayed at the construction site;  
Á The local/ host community to be kept at safe distance from construction 

site; 
Á Site specific safety or emergency response plan should be in place to 

account for natural disasters, accidents and any emergency situations; 
Á Site specific/ activity specific Hazards Identification and Risk Assessment 

(HIRA) should be developed prior to start of the activities at site; and  
Á Provide H&S achievement information to employees.  

Community 
health and safety 

Á The movement of material and machinery would pose 
health and safety risks to the community and livestock as 
the vehicular movement will increase in the area and may 
result in collision and accident risks, and create additional 
vehicular and dust pollution, affecting people, a nimals and 
potentially affecting crops in the vicinity of the corridor of 
movement; 

Á Labour influx in the area due to construction phase may 
lead to community health and safety related impacts or 
risks which may include,  

Á Potential spread of communicable diseases (infectious and 
vector-borne), if external labour will be sourced from 
outside the region, 

Responsibilities of Developer  
Á Ensuring stakeholder engagement through the project cycle and provision 

of an effective Grievance Redress Mechanism to avoid, mitigate and 
mange conflicts and disagreements; 

Á As part of the stakeholder engagement and information disclosure 
process, the community will be provided with an understanding of the 
activities to be undertaken and the precautions to be taken for safety; 

Á The Developers shall maintain safe distance of project components from 
schools, hospitals, etc. in order to avoid interactions with community 
hotspots and hence risks of accidents; Minor Negligible; 

Á The Contractors to be engaged by the developer shall be informed of the 
EHSS practices that are expected from its workers during the construction 
phase engagement. Obligations like preparation of Traffic Management 
Plan, Local Procurement Plan, EHSS Plan (including for managing COVID 
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Á The issue of COVID-19 related infections may remain a 
relevant concern and may need to be especially managed 
both, within labour camps and in the interactions of 
workers and the local community Conflicts with local 
community resulting from disagreements over other issues 
and local impacts 

19 related risks), etc. shall be communicated to them at the time of selection 
and appropriate clauses should be included at the time of contract 
finalization;  

Á The contractor shall be required to adhere to IFCõs accommodation 
guidelines, for the labour camps in terms of provisions, sanitation 
facilities, etc. thus limiting the probability of diseases and infections in the 
local community on account of improper management of waste;  

Á The Developers shall put in place a grievance redress mechanism to allow 
community members to report any concern or grievance related to project 
activities. The contractors engaged shall also be contractually required to 
put in place a similar mechanism to deal with concerns raised by the 
community (or external stakeholders) and t he workers engaged during 
construction phases. 

Community 
health and safety 

 Responsibilities of Contractors  
Á The contractor shall induct migrant workers on health and safety 

awareness and practices to be followed at site during construction phase; 
Á The contractors shall cordon off areas that are under construction and put 

relevant safety signs to restrict movement of local community members or 
workers engaged at site, which may become safety threats; 

Á The Contractors shall prepare a Traffic Management Plan and traffic 
movement due to the project in the area will be regulated to ensure road 
and pedestrian (including livestock) safety;  

Á Additionally, training on vehicular safety shall be organised for the 
transport workers.  

Á The movement of workers from the projec t site and labour camps shall be 
regulated and similarly the project boundary and labour accommodation 
to check for unauthorized visitors/ outsiders entering the site in order to 
avoid any possible interactions leading to conflicts or tensions between the 
migrant workforce and host community;  

Á Contractors shall ensure that regular health check-ups are conducted for 
the construction phase workers (especially migrant workers staying in 
temporary labour accommodation) and any major illnesses are reported in 
the Block level medical authorities at the earliest; The labour 
accommodation should be clean and hygienic and disposal of kitchen 
waste and food waste shall be done on a daily basis in an appropriate 
manner; 
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Category Impacts  Tentative Mitigation Measures  

Á Proper sanitation facilities shall be provided, ta king into account the 
number of labourers that will be using the facilities, both at construction 
site, as well as labour accommodation. 

Stress on 
Community 
Resources 

Á Depletion of water resources in the area may take place due 
to use for project related activities like construction, use for 
drinking water, cooking and sanitary purposes, etc. 
potentially affecting water availability for the local 
population, that depends on the same resources; 

Á Potential loss of forest resources due to exploitation 
triggered  by influx of labour in the area, thereby affecting 
the stock available for the local community;  

Á Wear and tear of roads may take place due to movement of 
heavy machinery on the roads, creating movement 
problems and risks for local road users 

The Developers  ôResponsibilities 

Á There will be a worker Code of Conduct defined by the Developers that 
prevents workers and contractors from using the local resources like 
water, forest, which will be shared with private main contractor for 
onward sharing with sub -contractors and its workers; 

Á An induction session will be organized for the migrant workers where 
they will be sensitized on the Doõs and Donõts during their stay near 
project location, which would include aspects on conservation of 
communityõs resources; 

Á The contractor shall be asked to use Tanker water supply during the 
summer months, which are dry months in which water scarcity issues are 
reported by the community;  

Á Periodic maintenance activities for roads used for transportation of goods 
for the project shall be the undertaken by the Developers, through its 
contractors; 

Á Provision of Grievance Redress Mechanism to all the key stakeholders in 
order to raise and register their grievance on misuse of locally available 
resources. 

Impact on 
employment 
entrepreneurship 
opportunities 
during 
construction  

Á The construction phase will provide a boost to the local 
employment as a higher number is expected to be engaged 
as construction labour during construction phase;  

Á Development of smaller vendors in the area through sma ll 
shops, petty contractors, etc. providing essential goods and 
services during the construction phase; 

Á There will be an impact on the local food basket due to 
increased demand for agricultural products and food items  

Enhancement Measures 

Á The sourcing of local labour wherever possible should be made obligatory 
by the Developers (through contractual provisions) for the main contractor 
and sub-contractors and in all major procurement activities;  

Á Engagement of local vendors, to the extent possible, for the goods and 
services required for the project during construction phase;  

Á The project proponent will establish a mechanism to audit subcontractors 
and suppliers with respect to compliance of utilizing local labour and 
resources; 

Á Provision of Grievance Redress Mechanism to all the key stakeholders in 
order to raise and register their grievance with respect to information 
sharing related to jobs and opportunities for vendor -ship. 

Operation Phase 
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Enhanced food 
security in the 
country  
 

The construction of the Siachitema Dam for storage of irrigation 
water will enable both local and commercial farmers around the 
dam to carry out more farming activities for irrigated food 
cropping scheme as envisaged and ensure agricultural 
efficiency of the project with corresponding  optimized 
utilization of land, human and financial resources available. 
This will in turn result in the realization of the many socio - 
economic benefits associated with the proposed agricultural 
scheme such as employment, improved local 
infrastructure/com munity facilities, increased public revenues 
and enhanced food security in the country. This will provide for 
alternative competitive prices for food crops resulting in 
reduced prices of food in the count  

Á The Commercial Farmers should consider establishing out grower 
schemes in order encourage local farmers to increase their production 
levels 

Á More extension services to local farmers should be supported by 
Commercial Farmers in order to provide technical information and 
guidance to the local farmers.  

Avail ability of 
water for 
irrigation  

In accordance with the easement agreement established with 
the surrounding communities and the area chief, communities 
will have the right to extract a certain amount of the water 
resource from the proposed Siachitema Dam for their own use 
which will allow for small scale irrigation projects (e.g. for fruit, 
vegetables, etc) within the surrounding communities. This 
represents a direct benefit to the community which will 
contribute to poverty reduction.  

Á All community members should be allowed to abstract water from the 
dam for various uses including water for irrigation in line with water 
rights.  

Á Deliberate policy should be put in place to ensure that there is flow of 
water from the dam to downstream users through environment al flow.  
 

Change in water 
flow downstream 
of the 
Sichikwenkwe 
stream 

Some sections of the Sichikwekwe Stream normally dry up 
during the dry season but with the construction of the dam, 
these sections of the river will have water throughout the year 
and wi ll increase the flow of water downstream.  

Á The dam will be constructed with an outlet pipe (low flow pipe) near the 
streambed level to allow for water to be discharged when the reservoir is 
below spillway level. This will allow for the discharge of environm ental 
flow releases during the wet or the dry season to counter any negative 
downstream effects arising from the impoundment of water.  

Á Water will be released from the dam to address stresses that may arise 
downstream due to lack of water in the Sichikwekwe  Stream where the 
shortfall of water might be attributed to the impoundment of water by the 
dam. 

OPERATION PHASE  
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Increase in fish 
and/or aquatic 
life  
 

  To enhance this, management of Siachitema Dam will;  
Á Ensure only sustainable methods of fishing are used; and  
Á Implement a deliberate policy to stock the dam with indigenous fish 

species.  
Á Regularly monitor the dam for new species.  
Á If the species are not invasive, then enhancement measures shall be 

instituted. But if they are invasive (e.g. Water Hyacint h), then reasonable 
and adequate mitigation measures shall be implemented.   

Á Sensitise the community on the dangers of using unconventional methods 
of fishing.   

Á Possibilities for the production of fish in the dam reservoirs should be 
explored in conjuncti on with the Fisheries Department.  

Á Only ecologically viable fish species should be introduced in the 
reservoirs. 

Increased risk of 
waterborne/trans
mitted diseases 
 

The creation of the Siachitema Dam reservoir may provide an 
increased breeding ground for malaria and bilharzias, both 
already amongst the major health problems in Zambia.   

To mitigate this impact, a multi -faceted approach should be adopted that 
targets both the reduction of disease vectors and the enhancement of 
community health awareness and infrastructure. Here are some of the 
mitigation measures to be implemented:  
Á Environmental management, including the modification of water bodies 

to prevent stagnant water, which serves as breeding grounds for 
mosquitoes and snails. This could involve regula r clearing of vegetation 
around the water edges and ensuring proper water flow through the 
reservoir. 

Á Providing safe and accessible drinking water sources, reducing the 
community's reliance on reservoir water for domestic use.  

Á Conducting community educatio n programs on disease prevention, 
symptoms, and treatment options.  

Á Biological control methods, such as the introduction of natural predators 
of mosquito larvae and snails that are intermediate hosts for 
schistosomiasis. 
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Conclusion  

The ESIA has assessed the overall acceptability of environmental and social impacts likely to arise as a 
result of construction the proposed Siachitema Dam on the Sichikwekwe Stream.   

The project is anticipated to result in a net positive environmental impact. Moderately signif icant impacts 
were identified for the proposed project activities and will be mitigated through the adoption of 
environmental controls in design and through the implementation of management plans during all project 
phases. The residual impacts have been evaluated to comply with the Zambian and international standards, 
and a monitoring program will verify compliance. The project will be managed to levels where the 
environmental impact will be not significant.  

Taking into consideration the findings of the en vironmental impact assessment, the recommendations of 
the specialists and based on the national goals in terms of renewable energy and socio-economic 
development, it is the opinion of the ESIA Team that:  

1. The overall positive impacts of the proposed project  would outweigh negative impacts identified 
during the ESIA process; 

2. The significance of any residual impacts can be reduced to low through the implementation of the 
proposed mitigation measures and management actions, which will effectively avoid or mitig ate 
direct or indirect impact on biological, social, economic, heritage and cultural aspects of the 
proposed site; 

3. It is unlikely that any significant residual impacts will remain after mitigation;  

4. With the implementation of the proposed mitigation measure s and management actions, the 
proposed project will result in no direct loss of significant species and/or habitat, and no significant 
loss of ecosystem function. 

Recommendations  

Provided that the recommended mitigation measures and EMPr are applied effect ively, it is recommended 
that the project receive an Environmental Authorization in terms of the 1997 EIA Regulations as 
promulgated under the 2011 Environmental Management Act (EMA).  

The following recommendations should be incorporated into the Environmen tal Authorization:  

 Implementation of the mitigation measures and compliance with the management outcomes ש
included in the EMPr;  

 If any palaeontological or archaeological material or human burials are uncovered during the ש
course of development, then work in the immediate area should be halted. The find would need to 
be reported to the heritage authorities and may require inspection by an appropriate professional. 
Such heritage is the property of the state and may require excavation and curation in an approved 
institution.  
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NON  TECHNICAL  SUMMARY  IN  LOCAL  LANGUAGE -TONGA  

 

MATALIKO  

 

Oobu mulembo bujisi busanduluzi bwamaccililanwa a kabunga mucisi katengwa Environmental and 
Social Impact Statement naa (ESIS) mubufwaafwi, kakabambwa aakulembwa aba Chawelwa Investements 
Limited and Zenith consulting Company (Environmental and Social Developmental Consultants) ili 
nimbungano ilanganya maccililanwa aazya masena ngotukkala. Bulembo oobu bwakalembwa 
kwiiminina , ba B.Danckwerts Baku Bonanza Tobocco Company Limited. 

Muzeezo mupati wabulembo oobu ngwa kubandika makani akubambulula naa kuyakulula busena 
bukkala meenda naa damu mucikuwa. Lyalo libelesyegwa kutilaila muunda yazisyango (mambewu). 
Mukasensa ka sichi kwenkwe mwa Siachitema mudolopo lyakalomo mucooko caku musanza.  

Busanduluzi bujisi mulimo mupati wakupa busalazi abulumbu bulangilwa kuzwa kukuyelwa  Kwa 
muzeezo wakuyaka cikkalila maanzi. Kakuli mbubwene busanduluzi bulapa bunkutwe alimwi matogausi 
aabantu bakkala mucibeela eeci akajanwa ciindi basya buupapu nibakabuzya- buzya mumiswaangano 
yabana maleya kucooko eeci. Mubusandulizi mumwena, butebuzi, nab bona -mbele lya muzeezo alyalo 
lililembedwe.  

Mubulembo mbubwena oobu, kuli busanduluzi bujatikizya zyiintu zyi ni kucitwa muciindi cakubamba 
aciindi cakubelesya kujatikizya amayake oonse mbwayelede kuba. Kusyule lya yaaya, bulijisi 
abuyumuyumu antoomwe abu zwindilizi bulangilwa mukubamba ciyobwedo ca -meenda. Kumamanino 
tulapa nzila zyitwabikka kusola kweeleba kutyo mpokelwa akukakilwa kunga Kwa nyonganya muzeezo 
wesu. 

KUZYALWA KWA MUZEEZO  

Dam lya Siachitema, ndi damu lyakale liswangene akalonga ka Sichikwenkwe lyaka bambwa mumwaka 
WA  2003 aba balimi bapati ba Bruce Dancwerts. Muzeezo wakubamba damu wakali wakuyobola meenda 
ciindi  cacilimo, kutengwa balimi bana Siacitema kababelesya ciindi kalonga kayuminina. Bamwi balimi 
kwali kuti kabelesya kutilaila zyisyango zyabo mumambewu. Mukubula choolwe ciindicakubulilana 
kwamali kwanyika ciindi ciya, bbanga lyakanyanga looni kuli ba Dankwerts cakapa kuti kubambwa 
kulesyengwe. 

Kuciindi eeci cakubambwa, tibakajisi mapepa azumizya basikubamba damu mukukwabilila bana maleya 
kuzwa kutenda ndolinga lyaleta kuzwa kukabunga kategwa Environmental Council of Zambia (ECZ). 
Kakutakwe mapepa aaya basikubamba bakazumanana buyo Pele kubamba damu. 

Mumwaka WA  2002, ba Cairns aba Bruce bakabelekela aantoomwe akuzumanana kubambulula damu eeli, 
kabunga kalanganya meenda kategwa Water Resources Management Authority Na (WARMA) 
kakatambwa kulanga -langa busena. Kweendelana amulawo wakabunga aka wakabikwa mumwakawa 
2011, kuyakululwa Kwa damu eeli kwakalinganisigwa kapati kubona kuti bukwabilizi kubana maleya 
bwaba. Citupa cizumizya cileelede kupegwa akabunga ka Zambia Environmental Management Agency 
(ZEMA). Kabata zumizya kuti damu liyakululwe abakabunga ka (WARMA).  

Balimi bapati botatwe bazumina kubelekela aantoomwe, aantomwe abami bana Siacitema kutengwa damu 
eeli libambululwe, kubusena mbuwena bwakusanguna.  
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BUSENA BWAKUYAKILA DAMU  

Damu lya Siacitema lili mumunzi mwa Siacitema, busena bukkwana makkilomita ali makumi otatwe 
alusele (38km) kuumbo acilikiti caa Choma. Munyika yabantu bana Siacitema, aa kumusanza lwakujwe 
munyika yaba F.Cornhill mumpulazi numbala 1636rem kuzwa kumugwagwa mutanzi kubulazu l wa 
kunyonena kwa Sibanyati. Munzi muna Sibanyati uli makkilomita makumi obilo kuzwa mudolopo lya 
Choma, kunyonena kululyo mumugwagwa uli munsi -munsi anjanji yacitima, kwiinda kuma ofesi ala 
mbungano yabasikalumba (ZNS), makkilomita Ali  kkumi acisanu (15km)  kuya kwa Siacitema aa 
makkilomita obilo acisela kusika kukalonga ka Sichikwekwe.  

Damu lyonse lilimu mpulazi yaba Cornhill bakkala mu munzi wa Siamabele mumwami Siacitema.  

MUULO AMALI AYANDIKA KUBAMBULULA DAMU  

Muulo oonse wakubambuluzya damu amayake oonse ayandika uli mumweele wama dollar ali myaanda 
yotatwe ($300,000.00 dollars). 

CIINDI CAKUZWIDILIZYA MUZEEZO  

Oyu mulimo ulindila uzuminizigwa kuzwida ku ZEMA a WARMA, chilalangilwa kutalika oyu mulimo 
mu quarter yachi taatu mu 2024. Oyu mulimo wakuyaka ndamu  ulagilwa kutola myaka ili 4 -6. 

BUTEBUZI BULANGILWA KUBANA MALEYA AANZILA ZYAKUGWASILIZYA MUZEEZO OOYU.  

Nyika isika kumwamba ma h ekita aali mwaanda akumi naa 111 hectares kuyeeyelwa kuyakilwa damu, 
kwalanganisigwa kuti kutakaleli kulonga kwabantu. Kakuli b asikwelezya cika wwci bamwami Siacitema 
batondezya kutambula muzeezo akuzumina kuti cibaka naa busena Inga bwabelesyegwa. 

Muli kaako busena tabukaleti kuloga, na kugwisyigwa kwabana maleya mucooko eeci, nyika 
ileendezyelezyegwa abamwami Siacitema, bakazumizya kubelesyegwa kwanyika.  

Muciindi cakubuzya buzya kwacitwa abasyaabupampu, ntenda zyinga zyanyonganya zyinyama, Bantu 
azintu zyoonse, nkaambo kamayake aaya kwakalangisyigwa kubona kuti kuya kubula ntenda muccindi 
cabusanduluzi bwaba (ESIS), Kulanga langa kwakabamba muciindi ncicona eeci. 

Kabunga kakapa bwiinguzi kuntenda zynga zyaletwa amulimo ooyu.  

Makani abukwabilizi amizeezo yakabikkwa kukwabilila bana maleya ili lembedwe mumukozyanyo wa 
tebule aansi aawa. Kunze kwaboobo, mizeezo yakukwabilila a bweende boonse buli lembelwe antoomwe. 
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BASIKUBAMBA MUZEEZO AKUZEKULULA  

 

CIBEELA  BULANGIZI  BUZWIDILIZI  

Kubamba 

moompompoo(cr

eation of 

awareness) 

Mukubamba muzeezo wa damu lya Siacitema moompo -mpo 

wakuzyibye bantu, wakacitwa mukubuzya -buzya bana 

maleya. Kucita boobu kugwasyizya babambi abantu bakkala 

kubusena ooku. Mukucita boobu damu liya kugwasya bantu 

boonse kubucena oku. 

Á Mpulazi ya bananza bayakuzumanana kuyisya Bantu. Kutegwa 

batambula mulimo a muzeezo ooyo.  

Kujatizya bana 

mayeya ankomo 

ya cisi 

Buyake bwa damu lyalo lila muzeezo waku tilaila ma mbewu 

bulangilwa kugwasya bana maleya acisi coonse mweelwe 

wamali ngu ($300,000.00 dollars). Kukazamuna muzeezo 

abulumbu kubana maleya, muyaki uyakubelesya bantu 

bamucisi azibelesyo zizwa kubunkutwe bwabo mukuyaka.  

Á Kuli zya myuulo aa kubelesya mincini mububelesi boonse, mbungano 

lyakugwasyiliza lusumpuko lwa zyintu zyabana maleya. Kwiinda 

mukuula zyiintu zyamucisi ncicona.  

Kuntila Milimo 

Akubamba Mali 

Kubana Maleya 

Kuyaka damu lina Siacitema, Kupa bbona mbele kabana 

maleya mucibeela cakujana mulilmo mubuyake. Kapati 

mumilimo yabaulumi liyanda basitanze bantu banji bana 

maleya bayakujana milimo,  

Bonse bantu baya kujana mulimo, kuti balisungula.  

Á Kutegwa Bantu batakaindwi aambali, mulumbe uyu kutumwa kuli 

boonse bayanda milimo, Pele Bantu bamucooko eeci 

bayakulanganisigwa kutanguna.  

Á Abamakaintu baya kulanganisigwa abalo.  

CIBEELA CAKUYAKA  

Bubelesi 

bwanyika 

amapepa 

aazumizya. 

Buyake bwa damu buya kuciniulula zyoonde na cisaka 

cazyisamu zya mibombo anyika ilimw a kuba nyika yakukkalila 

meenda. Nyika ya ma heka (111 hecteres) ninyika yansiku 

yacisi. 

Á Bantu baya kusanganizyigwa mumuzyidizyi bwa muzeezo ooyu.  

Á Muzeezo wakuni kukkala bayaki ankambe yoose uya kuyubununwa 

kubana maleya. 
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CIBEELA  BULANGIZI  BUZWIDILIZI  

Muccindi cakuyaka bayaki baya kukkala munsi -munsi 

akuyakilwa.  

Kweenda 

kwabulonga 

ameenda 

abukwabilizyi 

bwawo.  

Kusalazya akuusya a kweelanya nyika abusena kulalangilwa 

kunyonyona bulongo, bayaki baya kulangisisya kuti 

bakwabilila bulongo kukutolwa ameenda. Zyikulangisigwa 

kuti zita kajayi n yika.  

Á Bulongo bwaatala buya kubujikwa kutegwa butakatolwi ameenda. 

Kamamanino buya kubelesyegwa mumulimo wa kuyaka.  

Á Ciindi ca mainza takukabi kufumba naa kudokola nyika kutegwa 

meenda atakatoli bulongo. 

Kukwabilila 

bulongo amigelo 

yiinda meenda  

Kweelenya nyika kuya kuleta migelo yameenda inga yaleta 

kulobela kwa bulongo  

Á Muzeenzo uyu kukwabilila kucinca kunga kwaletwa ciindi cakuyaka 

kubebe bwanyika tugelo -tuniini tuyakusinkwa kutegwa 

tutakakomoni.  

Bwakusowa 

akulikwabilila 

kutombe. 

Tombe lizwa kuzyintu zy ibelesyegwa mumulimo wakuyaka, 

zyiya kuyoboolwa kabotu kutegwa kutakabi kubisya nyika 

atombe. Bufwefwe lenga bulekwa kuzwa kuzyakulya buya 

kubambililwa  kulega tombe . 

Á Tombe lyoonse lino kuyobolwa atasika meenda akukwabililwa 

kunvula  kulesya kuleta malwazi.  

Á Zyoonse zintu zizwa kuminiini ziti kafwe muciindi eeci zyiya 

kuyobolwa cabunkutwe abasyabupampu mukulengulula zintu 

zyakama kuzibamba bulya  

Meenda abube 

bwawo.  

Bube bwa meenda bulanyonganizigwa amigwimba itika ciindi 

cakuyaka, kapati ciindi ciwa mvula.  

Meenda alatola bulongo bwatala akuumpa zyisyango.  

Á Ntambo zyamingimba ziiyo kulangwa ciidi aciindi kukwabililila 

meenda 

Á zyimbuzi ziyakusigwa  

Á Babelesi baya kuyisigwa bulondo muciindi eeci kukwabilila malwazi.  

Kukwabilila 

muwo mubotu  

Lusuko abusi bunyonganya  ka muwo bulangilwa kuletwa 

azimbaya-mbaya antomwe amincini ciindi cakusalazya 

abelelelwa  

Mincini ibeleka amingwimba ilazwisya busi ayalo muciindi 

eeci. 

Á Buyaki buya kukwabililwa kulesya busi alusuko kukunyonganya 

bana maleya. 

Á Muncini inikuzimwa ciindi nco itabeleki kulesya kunyonganya luwo.  

Á Mukumanizya bukwabilizi bunji buyakulanganisigwa akabunga ka 

pollution under control (PUC)  
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CIBEELA  BULANGIZI  BUZWIDILIZI  

Kukwabilila 
coongo a 
kuyobeka kupati.  

Coongo cilambwa ciindi cakuyaka nkaambo kama gotokala 
mapati, antoomwe amincini.  
Bana maleya balakozya kunyonganisigwa acoongo 
camagotokala aya. 

Á Kuya kuba musinzo mulamfu kuzwa kuzikolo, zyibbadela aa masena 
aabungana bantu. 

Á Mincini ifwide lyakulesegwa kubeleka.  
Á Mincini itabambi coongo cipati lyakubelesyegwa muciindi cakuyaka.  

KUJATIKIZYA ZYIS YANGO AZYA BUYAKI  

KUJATIKIZYA 
ZYISYANGO 
AZYA BUYAKI  

Kusinyikilwa busena azyakulya zyabanyama bamisyobo -
syobo. 
Kusinyikilwa kwa zisamu amanvule azinyama.  

Á Kunyonyona bwizu azisyangu kuya kuba buyo kubusena 
bwakubelekela. 

Á Babelesi baya kulesegwa kubelesya nkuni Pele mungwimba njisya 
nyakubelesyegwa nguwe. 

Á Masena akweembelela banyama ayakupegwa kabalimi bati 
kanyonganyizyigwe.  

Á -migodi yoonse iyakulanganisigwa kuti tiyajaigwa.  

Zijakizya nseba 

abusena 

bubelekelwa 

Buyake bwa twaanda twa pv buyakubambwa kabotu.  

Kubbika mincini yamagesi azuba iyakubikkwa amincini.  

Malaiti aya kubambwa kabotu kukwabilila bantu.  

Ciindi canvula ntambo zya malaiti zyiyakuyobolwa kabotu 

kulesya kavwilima kwamulilo kukwabilila babelesi.  

Á Zyanseba akuyiisya kuya kuba ciindi cakubeleka kuba belesi boonse. 

Á Zilema zyakunyamuna zinokwana biyo 55kg kubasankwa aa 30kg 

bamakaintu.  

Á Boonse babelesi bani kusama zyikwabilizyo ciindi cakubeleka.  

Á Kupumuna kuno liko ciindi libala zuba.  

Nseba 

abukwabilizyi 

bwa mana maleya 

Bweende bazyabuyaki amincini bula leta ntenda zyinji kubana 

maleya abanyama nkaambo kanyendo zyinji zyamyootokala.  

Balwazi ayambukila alakonzyeka nkaambo kambungano 

yabantu. 

Bulwazi bwa covid -19 mbulwazi buli mizeezo yesu.  

Á Bana maleya baya kuyiisigwa bwakulikwabilila  

Á Musinzo wakubelekela n ya kuzwisyigwa kumasena aakkala bantu  

Á Kuwabilila ntenda migwagwa iyinda myootokala iya kulesegwa 

kwiinda basimweenda - nzila abana bacikolo. 

Á Bayaki bayakulesya kwiinda inda Kwa Bantu azyinyama 

mumigwagwa eeyi.  

Á Minyinza ya busena buyakilwa iya kutondezyegwa kapati kulesya 

Bantu kukosola kubusena bwantenda. 
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CIBEELA  BULANGIZI  BUZWIDILIZI  

   

Zyakubelesha 

kuzwa kubana 

maleya 

Meenda aya kunyonganisigwa nkaambo kabusi aa tombe lizwa 

kumincini.  

Kunyonganisigwa kwamakkalilo azyinyama ciindi cakuyaka.  

Kuzapauka kwa migwa -gwa nkaambo kamagotokala ayinda. 

 

 

Á Kuya kuba kabbuka kabubelesi kubabelesi boonse kukwabilila bana 

maleya. 

Á Boonse babelesi baya kulaililwa bwakutaputila zyintu zya bana 

malaye. 

Á Meenda anikubelesyegwa ciindi aciindi.  

 

Milimo, makwebo 

ciindi cabuyake 

bwa damu. 

Kuyake bwa damu buya kupa bana maleya milimo, 

melwemunji uyakujana milimo.  

Basimisyika basyoonto syoonto baya kujana milimo abalo.  

Á Kubbdadela babelesi uyakuba mulimo mutaaanzi kwiinda 

mulusimba zizuminano.  

Á Basambi bamucisi naa kabusena baya kubelesegwa. 

Á Bayaki basyoonto bamumwami bayakulangwa ciindi aciindi.  

Kucinca kwa  

kweenda kwa 

meenda 

mumulonga wa 

Sichikwenkwe  

Mabazu manji a kalong aka Sichikwenkwe kalayuminina.  

Muyake bwa zyiba eeli buyakulesya kuyuminina.  

Á Kuya kuba ntambo ini kutola meenda mumulonga.  

Á Damu linikupa meend a kumulonga wa Sichikwenkwe ciindi 

ayuminina.  

BUBELESI 

KUBUSENA  

 

Kuyungizya 

kwamweelwe wa 

 Á Kuzela nswi kuya kulesengwa  

Á Kulanga-langa kuti nswi zyamisyobo -misyobo nkozyili.  

Á Kuyiisya bana maleya bubi bwakuzela nswi  
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CIBEELA  BULANGIZI  BUZWIDILIZI  

nswi/azipona 

mumeenda 

Kuvwula kwa 

malwazi  

amumenda 

Buyake bwa damu litegwa Siacitema liya kuleta kunvula kwa 

malwazi mbuli ntuntumaanzi, kusuba bulowa, aambi asiyene 

siyene 

Á Bantu boonse baya kuyiisigwa. 

Á Michelo ilesya malazi iya kubelesegwa ciindi eeci kulesya 

buyambukizi bwa malwazi.  

Kusumpuka 

kwabu yobozi 

bwa zya kulya 

mucisi  

Buyake bwa damu lina Siacitema buya kugwasya balimi 

bamudolopo lya Choma acisi coonse mbocizylwa bantu 

bayakujana milimo, zyakulya zya ciindi aciindi mumwaka 

zyini kujanika. Eeci ciya kulosya myuulo ya zyakula.  

Á Balimi bapati baleende kubikka nzila zyakuuba azyakulya zyiinji.  

Á Balimi basyoonto baya kusanganyizyigwa.  

Kunjanika kwa 

meenda akutilila 

mambewu. 

Kweendelana akuzuminana aba maleya antoomwe aba mwami, 

balimi bayakuzumisyigwa kubelesya meenda kwiinda 

mukupambula kabee la kutegwa babelesya kumilimo yabo.  

Eeci ciyakucesya bucete. 

Á Boonse Bantu banamunji baya kuzumizyigwa kuteka meenda 

akuligwasya.  

Á Meenda ambi ani kutila muka longa kasyoonto. 
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MAMANINO:  

Mbunga ya ESIA yakalanganya kapati butambuzi bwa bu zwidizi abukakilw e bwa damu, antenda zingwa 
zyaletwa nkaambo kamayake aaya, pele makanze amuzeezo aligisi bulangizi bupati bwakuleta buumi 
bubotu kubana maleya, zyintu zyinga zyaleta ntenda zyalanganisigwa ndeelyo oonse 
maccililanwaayakubelesegwa. 
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1 INTRODUCTION  AND BACKGR OUND  

1.1 Introduction  

This document is the Draft Report of the Environmental and Social Impact Statement (ESIS) Report, which 
has been prepared by Chawelwa Investments and Zenith Consulting Company (Environmental & Social 
Development Consultants) on behalf of  Mr. B. Danckwerts of Bonanza Tobacco Company Limited for its 
proposed rehabilitation of an irrigation dam on the Sichikwenkwe stream in Siachitema area of Kalomo 
District in Southern Province.     

The report is meant to highlight the Environmental and Soc ial Impacts anticipated from the proposed project 
and it has been produced with inputs from both Interested and Affected Parties (IAPs) consulted during 
field visits as well as stakeholders who participated in the public meetings held in the project area ( i.e., 
Siachitema village and its surrounding villages), and highlights the most significant environmental and 
social impacts anticipated from the proposed project.   

It has documented what the project is all about, the activities which shall be undertaken both during the 
construction and operation of the dam including auxiliary and support infrastructures. The report has also 
provided the current setting in which the project will be implemented in order to understanding the current 
environmental and social economic baselines of the project area. It has further identified all possible positive 
and negative impacts which may arise from the project as a result of implementing the proposed project 
activities and has also provided ways in which some of the impact s may be avoided, and if they cannot be 
avoided, measures which should be undertaken and implemented by the developer to ensure that they are 
significantly minimised.  

The commissioning of this study by the developer has been done in line with the Zambia E nvironmental 
Management Agencyõs (ZEMA) requirements, as stipulated in the Environmental Management Act of 2011 
and Statutory Instrument No. 28 of 1997 (The Environmental Protection and Pollution Control 
(Environmental Impact Assessment) Regulations, 1997), ð the latter hereinafter referred to as the EIA 
Regulations, which requires that projects of this nature are subjected to full Environmental and Social 
Impacts Assessments.  

The developer (Mr. A. Cairns of Mr. B. Danckwerts of Bonanza Tobacco Company Lim ited) has conducted 
Scoping exercises and produced relevant reports required by ZEMA and were the ESIA Terms of Reference 
(TOR) were subsequently approved by ZEMA (Appendix 1), which has led to the production of this ESIS 
report as required by the ZEMA app roved ESIA TOR letter.  

This draft ESIS is therefore being published and disclosed for comment as part of the process for finalizing 
and gaining regulatory approval of the Project. Following the comment Period, the ESIS will be updated to 
reflect comments made by stakeholders and information will be provided regarding how comments have 
been addressed. The final decision and version of the ESIS will be made publicly available by ZEMA through 
its various channels. 

1.2 Project Background and History  

The Siachitema Dam is an existing dam on the Sichikwenkwe stream, it was established in 2003 by 
Commercial Farmer Mr. Bruce Danckwerts, the dam was designed to store summer flows for Siachitema 
village farmers and provide irrigation for his nearby commercial farm. Unfor tunately, during the Global 
Credit Crisis, the bank withdrew the loan to Mr. Danckwerts, resulting in an incomplete temporary spillway.  

At the time of its first construction in 2003, the application for water rights and construction of dam walls 
through t he Water Boards did not have stringent requirements for environmental impact assessments to be 
undertaken as a prerequisite for any dam application and therefore, the dam got to be constructed without 
an environmental clearance from the Environmental Counc il of Zambia (ECZ).   

In 2022, Mr. Cairns and Mr. Bruce partnered and initiated the need to reconstruct the dam wall after inviting 
the Water Resources Management Authority (WARMA) to inspect the site. As per the new Water Resources 
Management Act of 2011, the reconstruction of the dam wall requires that the project is subjected to a full 
environmental impact assessment and approved by the Zambia Environmental Management Agency 
(ZEMA) before any application for the dam wall rehabilitation/reconstruction can  be considered by 
WARMA.  
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Three Commercial Farmers have since come together with the support of the local communities including 
His Royal Highness Chief Siachitema to reconstruct the dam. Feasibility studies and dam designs have since 
been conducted and finalized for the new dam wall which will be reconstructed at the same location where 
the initial dam wall was located.   

The proposed reconstruction of the Siachitema dam will be an earth fill dam with a masonry weir section as 
a centre spill overflow spill way founded on solid rock and is sited on a seasonal stream to capture summer 
flow to irrigate summer crops including plantation crops, winter irrigated crops, and to supplement crops 
during mid - season droughts. The proposed dam will have a surface area of 111ha with a Catchment Area 
of 202 square kilometres and a throwback of 3850 m. The Maximum wall height will be 16.00 m with a Total 
wall length of 750m. At Full Supply Level the dam will store 3 617 456m³.   

The proposed dam wall will cross the Sichikwe nkwe stream at the following coordinates:   

Á 16°50'25.35"S    26°41'21.23"E  
Once reconstructed, the dam will provide sustained supply of water to local people and will significantly 
reduce the current stress faced by local people with water supply for thei r animals and gardening. It will 
also increase the cash flow and financial stability of the farmers and control floods down river in addition to 
sustaining environmental flow throughout the year, even in drought years. The Dam will also create many 
sustained new jobs for the surrounding community due to increased farming activities in the surrounding 
commercial farmers and local farms.   

1.3 Overview of the Proposed Project  

The primary objective of the Siachitema Dam rehabilitation project is to restore and rebuild the dam's 
structure following its recent Dam failure. This endeavor holds the key to re -establishing a dependable and 
sustainable water resource within the community. By achieving this, the project aims to support local 
agriculture by providing a cons istent and predictable water source for irrigation, ensuring that farmers can 
optimize their crop yields. The restored Dam will also address the water needs of livestock, promoting their 
health and well -being. Moreover, it may serve as a flood control measure to mitigate the impact of flash 
floods and protect downstream areas from excessive water flows. This project is not only about revitalizing 
infrastructure; it is about enhancing the livelihoods of the local community, boosting economic development 
through increased agricultural productivity, and ensuring that the environment and natural habitats are 
safeguarded. In essence, the Siachitema Dam rehabilitation project embodies the hope of restoring a vital 
resource and transforming the region's agricultura l landscape for the better.  

1.4 Geographical Location of the Proposed Siachitema Dam  

The Siachitema dam is located in Siachitema village which is located in about 38km west of Choma, the 
northwest shoreline is entirely within the Communal Land of Chief Siachitema acessed from T1 turning right 
at Sibanyati turn -off. Sibanyati village is located about 20km from Choma town centre in the direction of 
Kalomo and turning right into Sibanyati gravel road which is parallel to Zambia Railway Line and passing 
ZNS. Proceeding through Sibanyati for 15 Km to Siachitema village and 2.5km to the dam wall at 
Sichikwenkwe stream.  

The entire Dam is located on the Sichikwenkwe stream, across the Sichikwenkwe stream is a farm owned by 
Mr. Cornhill a local farmer of Siamabele vill age. The entire land is a traditional land under Chief Siachitema. 
The proposed site for the dam is located 2.5Km from Siachitema market area and the dam will cross the 
Sichikwenkwe stream at  16°50'25.35"S  26°41'21.23"E. 
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Figure 1.4-1: Location of Siachitema Dam in Siachitema area of Kalomo District  

 

 Plate 1.4-1: The existing earth Dam wall  on Sichikwenkwe Strea m
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1.5 Project Developer  

The proposed project of Rehabilitation of the Siachitema dam on Sichikwenkwe stream is been proposed 
by Mr. B. Danckwerts of Bonanza Tobacco Co. The developer of the project is a successful farmers in 
Zambia with a proven track record.  

1.6 Parties Involved  

The Dam rehabilitat ion project is proposed by Mr. B. Danckwerts of Bonanza Tobacco Co. This initiative, 
managed by skilled operational and investment farmers, is set to take place within the confines of the 
existing dam area. The project aims to comprehensively address and improve the condition of the dam, 
ensuring its longevity and sustained functionality. The collaborative efforts of Bonanza Tobacco Co. reflect 
a commitment to responsible resource management and the enhancement of the dam's overall 
effectiveness.  

1.6.1 Contact Details of Applicant  

Director   

Mr. Bruce Danckwerts,  

Bonanza Tobacco Company,  

P.O. Box 630021,  

Choma.       

Brucedanckwerts@gmail.com                       

+260 977 406078  

1.6.2 Contact Person  

Bruce Danckwerts  

Plot No. 1634, Sibanyati,   

Choma, Southern Province, Zambia  

Email no.  Brucedanckwerts@gmail.com  

Cell No +260977406078  

 

1.6.3 Particulars of Shareholders/Directors  

Table 1.6-1: Details of the Shareholders/ Directors of the Companies Involved  

Full Names of  
Shareholder  

Nationality  Address and ID 
Number  

Position    Share (%)  

Bruce Danckwerts  South African  901626/73/2  Director   100% Ordinary 
Shares  

1.6.4 Track Record  

The developer behind the Siachitema Dam rehabilitation project, Mr. Bruce Danckwerts , is an experienced 
and successful farmer in Choma District. His  longstanding agricultural careers  date back many years, and 
his commitment to farming is still evident today.  

Mr. Bruce Danckwerts is an independent farmer 15yrs experience in farming and the dr iving force  behind 
the rehabilitating of the Si achitema Dam project. With his extensive knowledge and expertise, he has taken 
the responsibility of managing the  farming operations in the area.  

Currently, the developer is  actively engaged in livestock farm ing and the cultivation of various crops, 
including barley, wheat, tobacco, and Avocado. These products are not only distributed locally but also 
reach international markets. The developers have demonstrated their ability to effectively market their 
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produc ts, and the potential for introducing additional export -oriented crops is under consideration for the 
mid and long -term phases of the project.  

The Siachitema Dam rehabilitation project is spearheaded Mr. Bruce Danckwerts, who collectively manage 
the initi ative. Supported by a proficient operational and investment team, their extensive experience 
highlights their capability to oversee the project successfully. A key focus of the endeavor is the promotion 
of sustainable land utilization for agriculture. This  commitment, evidenced by the developers' track record, 
instills confidence in the effective execution of the Siachitema Dam rehabilitation project.  

1.6.5  Total Project Cost/Investments  

The total cost for the dam rehabilitation and its related infrastructures  is in the range of Three Hundred 
Thousand Dollars ($300, 000.00). 

1.6.6 Project Implementation Date  

The project is expected to be implemented immediately the necessary approvals are obtained from ZEMA 

and WARMA and it is hoped that construction of the dam will  start in the third quarter of 2024. 

Construction of the dam and related facilities is likely to take a period 6 -10 months. The project will be 

constructed with the life span of 50yrs with periodic maintainance of the structures such as routine 

checking of the dam wall. Decommissioning of the dam is not foreseen and the dam will become one of 

the permanent features of the siachikenkwe stream. In the event that requires to be decommissionwed, the 

developer will follow the required procedures in order to comp ly with the required regulations  

1.7 Procedure to be follo wed in preparing the EIA Report  

The approach and methodology followed for the ESIA Study has been described in the relevant sections 
of this report and summarised below.  

1.7.1 Kick -off Meeting  

The ESIA Consultant undertook a k ick-off meeting with Bonanza Tobacco Co, and ZEMA , prior to site 
reconnaissance visit. A discussion was held with regard to the expectations from this assessment in terms 
of scope of work, deliverables, timeline and the methodology to be followed for the same.  

1.7.2 Desk-based Review 

The ESIA Consultant undertook a desk-based review of the Project to identify any environmental, social 
and ecological sensitivities around the Project site. The key source of information that was reviewed as part 
of the study has been provided below. 

Á Environmental and social  scoping study conducted in 2023 for the proposed  Rehabilitation of the 
Siachitema Dam; 

Á Topographic Sheets 450/4 and 450/8 and other mapped data relevant for the site; 
Á Detailed Project Report for the Project; 
Á The Project boundary map, layout and Area statement.  

1.7.3 Inception Report  

A site reconnaissance study for the entire 111 Ha of Land for the proposed  Rehabilitation of the Siachitema 
Dam  The purpose of the site reconnaissance was to understand the Project setting, associated facilities, 
confirm discussion outcomes of the kick -off meeting, undertake limited documentation review and 
conduct onsite discussions with interested and affected people within the project area of influence. This 

provided a n understanding of the following : 

Á An understanding of the Project and Project setting and the associated facilities based on the kick-
off meeting, documentatio n review, discussions with the developers  and reconnaissance site visit 
undertaken; 

Á The status of ongoing activities related to the Project; 
Á Validation of earlier screening and scoping carried out for the ESIA of Project and and 

identification of any changes since previous studies were conducted; and 
Á The proposed work plan and methodology for next ste p in assignment including status of other 

inter - linked Project activities.  
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1.7.4 Site Visit and Baseline Data Collection  

The Environmental Team from Chawelwa Investments  comprising of environment, biodiversity, 
hydrology and social experts undertook the site vi sit to understand the site setting, environmental and 
social sensitivities, and baseline data collection and to identify the relevant local stakeholders. 

The activities undertaken during the site visits have been summarized below:  

Á Identification of key soc ial and environmental risks/receptors in the study area;  
Á Understanding of prevailing community engagement processes;  
Á Understanding aspects of community health and safety, if any, linked to the proposed Project;  
Á Understanding land -based impacts, livelihood impacts, issues of vulnerable groups, cultural 

heritage issues; 
Á Understanding significance of impacts on biodiversity and natural resource management; and  
Á Consultations with the local communities and focused group discussions in the vicinity to 

understand their views and concerns of the Project. 

Environmental baseline data was collected through primary monitoring and surveys of the study area (2.5 
km distance from Project area). Secondary information through literature surveys was also collected for 
the study area of the Project. The primary baseline study undertaken included the following:  

Á Amb ient air quality monitoring at 3  locations within the study area;  
Á Ambient noise quality monitor ing at 3 locations within the study area;  
Á Ground water quality at 1  locations and surface water quality at 2 locations; 

The details of environmental and social baseline conditions in the study area are provided in Section 5 of 
this report.  

1.7.5 Stakeholders Consultation  

The consultations with various stakeholders during site visit,  has been guided by an internal stakeholder 
engagement strategy developed by Chawelwa Investments, to streamline the communication and 
messaging, for the teams engaged for various tasks, viz, ESIA.  During site visit, the team undertook 
consultations with various stakeholders of the Project. 

1.7.6 Impact Assessment 

Assessments of potential impacts on the various environmental, ecological and social elements due to the 
Project activities were carried out for this ESIA study. The likely impacts on loss of land, lan dbased and 
non-land based livelihoods, vulnerable groups (women, youth etc.), labour, water environment, air 
environment, biological environment and socio -economic environment has been identified based on the 
actual and foreseeable events/Project activities. For the impact assessment, wherever necessary, 
professional judgement, experience and knowledge on similar projects have been used. The extent and 
potential consequences of the impacts have been compared against applicable standards and guidelines. 
Miti gation measures have been suggested for each of the identified potential impacts. The detailed Impact 
Assessment is provided in Section 5 of this report. 

1.7.7 Environmental and Social Management Plan  

The Environmental and Social Management Plan (ESMP) has been developed to include the following:  

Á Introduction of purpose and objectives of the ESMP; 
Á Summary of significant adverse impacts and potential risks;  
Á Mitigations and control technologies as well as safeguards etc. to minimize adverse impacts on air, 

water, soil, ecological and socioeconomic environment; 
Á Institutional mechanism - roles and responsibilities for ESMP implementation including training 

of ESMP implementation team; 
Á Action Plans for effective control measures to minimize adverse impacts/risks; and  
Á Monitoring program for effective implementation of the mitigations and ascertain efficacy of the 

environmental management and risk control systems in place. 
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1.7.8 Management Plans 

As part of ESMP, Project specific management plans have been identified and developed. Following 
management plans have been developed for the Project: 

Á Waste Management Plan; 
Á Water Management Plan; 
Á Occupational Health and Safety Plan; 
Á Disaster Management and Emergency Response Plan; 
Á Contractor and Labour Management Plan; 
Á Gender Action Plan; and 
Á Stakeholder Action Plan. 

1.8 Limitations  

This ESIA report is based on scientific principles and professional judgment applied to facts with resultant 
subjective interpretations. Professional judgements expressed herein are based on the currently available 
facts within the limits of the existing data, scope of work, budget and schedule. The EISA Consultant make 
no warranties, express or implied, including, without limitation, warranties as to merchantability or fitness 
for a particular purpose. In additio n, the information provided to the Client in this report is not to be 
construed as legal advice. The report was prepared with the following limitations:  

a) The ESIS report has been prepared based on the site assessment undertaken October 2023 and 
information provided. If there is any change in the site conditions, documented information 
and/or public domain information post the above cited dates, then the same has not been captured 
in the report.  

b) The details pertaining to temporary facilities (batching plants,  contractor facilities, and labour 
accommodation and storage yards) were not determined at the time of the ESIA visit. Chawelwa 
Investments conducted a reconnaissance of environmental, social and ecological sensitivities 
associated with the entire land parcel being procured for the Project but has not identified any site -
specific sensitivities associated with the temporary facilities in absence of their details. 

c) The land maps for the Project site were being developed during the course of the ESIA Consulting 
Teamõs site visits and were not finalized, at the time of writing this report. It is understood that the 
land requirement provided to ESIA Team is subject to change. The identification of environmental, 
social and ecological impacts has therefore been identified based solely on the last version of land 
requirements and site boundary maps. Avoidance criteria used for identifying the final land 
requirement may also result in changing the type/ significance/ extent/ duration/ magnitude of 
the assessed impacts. 

d) As per the ESIA ToR, ESIA study had assessed impacts due to the Project during Construction and 
Operation phases.  
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2 RELEVANT  LEGISLATIVE  AND  PLANNING  FRAMEWORK  

2.1 Introduction  

Since 1990, Zambia's Environmental Legislative Framework was predominantly governed by the 
Environmental Protection and Pollution Control Act (EPPCA) Act 12 of 1990. The associated regulatory 
guidelines outlined in Statutory Instrument No. 28 of 1997, along with the EPPCA of 1999, played a central 
role in managing environmental c oncerns. However, a significant transformation occurred on April 15, 
2011, when the EPPCA was repealed, and the Environmental Management Act No. 12 (EMA) of 2011 was 
introduced.  

The EMA was enacted with a primary objective to sustain the existence of the Environmental Council of 
Zambia, subsequently renamed the Zambia Environmental Management Agency (ZEMA). It provides a 
comprehensive framework and delineates the procedures for conducting strategic environmental 
assessments of proposed policies, plans, and programs likely to impact environmental management.  

Part III, Section 29 of the EMA , in conjunction with its regulatory framework, establishes the legal 
obligations for developers wishing to undertake projects and the requisite procedures they must adher e to. 
Section 30 of the EMA  delineates regulations pertaining to environmental assessments, which include 
stipulations on the categories of projects considered to have an environmental impact, procedural 
requirements for public hearings, strategic environm ental assessments, environmental impact assessments, 
and comprehensive mitigation plans. Additionally, it outlines the specific information to be included in an 
environmental impact assessment.  

Sections 3 to 7 of Statutory Instrument 28 of 1997  to the EPPCA , known as the Environmental Impact 
Assessment Regulations, continue to remain in effect under the new EMA. These sections delineate the 
requirements and procedures for Environmental Project Briefs (EPB) and Environmental Impact 
Assessments (EIA).  

Section 3(1) of the regulations stipulates that,   

òa developer cannot proceed with a project for which a project brief or an environmental impact statement 
(EIS) is required under these regulations unless the project brief or EIS has been duly concluded in 
compliance with these regulations and ZEMA has issued a decision letter.ó  

Furthermore, the Second Schedule to the EIA Regulations outlines that the development of small dams 
exceeding 25 hectares in area (Sub-section 3) and the clearing of land for large -scale agriculture and 
irrigation projects exceeding 50 hectares (Sub-section 6 (a) and (d)) necessitate an EIA. The proposed 
Siachitema dam falls within these specified categories, thereby necessitating the completion of an EIA to 
assess and address the significant social and environmental issues associated with the development.  

2.1.1 General Policy Framework  

The Siachitema Dam will be reconstructed within the framework of Zambiaõs environmental and other 
policies relevant to the agricultural sector and irrigation . It will also be influenced at various stages in the 
project cycle by international environmental and social standards and guidelines, particularly those of the 
World Bank and International Finance Corporation (IFC).  

The National Policy on the Environmen t (2009) forms the point from which key elements of recent policy, 
legislation, and regulatory documentation cascade. Environmental protection and pollution control 
legislation and regulation derived from the Environmental Protection and Pollution Control Act of 1990 
and its regulatory material, and its revision as the Environmental Management Act of 2011. There are 
several elements of agricultural and water resource policies that have immediate relevance to the 
Siachitema dam Project.   

2.1.1.1  Zambian Environmen tal Policy  

The National Conservation Strategy (NCS) is Zambiaõs pioneering environmental policy instrument. This 
policy was adopted in 1985 and led to the establishment of various environmental legislations.  
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NCS was updated in 1992 through the National Environment Action Plan (NEAP) process, whose overall 
objective was to integrate environmental concerns into the social and economic development process of 
Zambia. NCS and NEAP are the pioneer policy instruments that shape all policy related to the environm ent 
in Zambia.  

In 2009 the Ministry of Tourism Environment and Natural Resources (MTENR) following consultation with 
sector stakeholders adopted the National Policy on Environment (NPE). The NPE provides environment 
and natural resources management policies to address current and future threats to the environment and 
to human livelihoods and provides guidelines for sustainable development.  

2.1.1.2 Irrigation Policy 2004  

The National Irrigation Policy is Zambiaõs policy framework that addresses the challenges of Zambiaõs 
agricultural vulnerability to climate shock. This policyõs objective is to sustain and increase the productivity 
of the irrigated sub -sector. It ensures that irrigation is well regulated and profitable and is made attractive 
to both private and Zambiaõs development partners.  

The irrigation sub -sector objectives are:  

Á Accessible, demand-driven institutions characterized by efficient, transparent procedures  and 
a service-oriented ethos.                

Á Regulated, stable, transferable and mortgage-able water rights.  

Á Transparent, well -regulated irrigation resources, goods and services.  

Á Affordable, appropriate accessible credit mechanisms.  

Á Functional, expanded access and communications infrastructure.  

Á Zambia's market chain adding value to irrigated p roduce.  

Á Increased profitability of irrigated fanning.  

Relevance and Compliance:  The Siachitema dam project will address several of the sub- sector objectives. This 
project aims to contribute to Zambiaõs irrigation policy of addressing the challenges of climate shock and increasing 
food yield production.  

 

2.1.2 National Environmental Legislation  

2.1.2.1 The Environmental Management Act (Amendment) Act No.8 of 2023  

This Act is the principal environmental law in Zambia and provides for integrated environmental 
management and the protection and conservation of the environment and the sustainable management and 
use of natural resources etc. This law is the primary legal basis for undertaking environmental assessment 
for the proposed rehabilitation of the Siachitma Dam in  Kalomo District.   

Relevance: Of particular relevance is section 29 of the Act which states that òA person shall not undertake any project 
that may have an effect on the environment without the written approval of the Agency, and except in accordance with 
any conditions imposed in that approvaló. As defined in section 2 of the Act, òenvironmentó means the natural or 
man-made surroundings at any place, comprising air, water, land, natural resources, animals, buildings and other 
constructions. Thus, any land parcels, structures or places where the community depend on for their livelihoods are 
covered in this definition. In relation to this project, some of the functions of ZEMA are to review the ESIS Report 
and undertake environmental auditing and monitoring. The act also provides for public participation in decision-
making and access to environmental information. 

Compliance: Environmental and Social screening conducted for the project has been prepared and submitted to 
ZEMA for clearance. This ESIS Report has been prepared to discuss major environmental and social issues including 
measures on how to avoid or mitigate the negative impacts identified and included in the environmental and social 
management plans, which shall be submitted to ZEMA for scrutiny and approval before the commencement of 
constructions works. 
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2.1.2.2 EMA Statutory Instruments  

The following Statutory Instruments (SI) emanating from the EMA, have been reviewed:  

2.1.2.2.1 Statutory Instrument No. 28 of 1997 Environmental Impact Assessment (EIA) Regulations  

These Regulations provides the framework for conducting and reviewing environmental impact 
assessment for any project. 

The ESIS for the rehabilitation of the Siachitema dam has been prepared in accordance with the 
legal framework on Environmental Management enshrined in the Environmental Management 
Act, Cap 204 of the Laws of Zambia and its subsidiary legislation, the Environmental Impact 
Assessment Regulations S.I. No. 28 of 1997. Section 3 (1) of the EIA Regulations that states that, òa 
developer shall not implement a project for which a project brief or environmental impact statement is 
required under these Regulations, unless the Project Brief or the Environmental Impact Statement has been 
concluded in accordance with these regulations and the Environmental Council of Zambia has issued a 
decision letter.ó 

Relevance: A project of this nature requires that environmental issues relevant to the project construction 
and implementation are identified at an early stage and environmental management measures incorporated 
at the planning stage. The project proponent is required under Regulation 11(h) and (i) of the EIA regulations 
to assess the òthe socio-economic impacts of the project such as resettlement of the affected peopleó before 
project implementation. In addition to the assessment, the proponent is expected to develop an òimpact 
management plan containing a description of measures proposed for preventing, minimising or compensating 
for any adverse impactó of the project. 

Compliance: The developer has subjected the project to a full EIA process and conducted disclousure 
meetings and consultation and has prepared this ESIS Report for scrutiny and possible approval by ZEMA. 
This ESIS Report contains the existing biophysical and socio-economic conditions of the project. The Report 
has also identified the impacts to the affected environment and proposed measures for mitigating these 
biophysical and socio-economic impacts. 

2.1.2.2.2 Environmental Licensing Regulations (SI No.112 of 2013)  

The Environmental Management (Licensing ) Regulations is a consolidation of the following 
Regulations: 

1) Air Pollution Control  
These are guidelines set out to assess the quality of ambient air in order to safeguard the general 
health safety or welfare of persons, animal and plant life, or property  affected by the workers, 
industrial or business activities undertaken by an operator.  
 
Relevance: Vehicles and construction machineries are anticipated from the proposed rehabilitation of the 
siachitema dam project. However, these will be limited to a small number of construction vehicles and 
therefore no licensing requirement is immediately required. 
 
Compliance: The developers through the contractors will ensure that the general health of its workers is 
safeguarded, particularly during the dust-generating construction phase and in confined spaces. 
 

2) The Hazardous Waste Management Part IV (Regulations 18 -30) of SI 112 (2013): 
These regulations provide for the control of generation, collection, storage, transportation, pre -
treatment, treatment, disposal, export, import and transboundary movement of hazardous waste 
as listed in Fifth Schedule or any waste specified in Sixth Schedule, if that waste exhibits 
characteristics found in the Seventh Schedule to these Regulations. 
 
Relevance: The project may generate certain types of waste during the construction phases the handling and 
disposal of which will be subject to these regulations: e.g. empty and chemical (e.g. termidan) containers, used 
oil / lubricants from the emergency maintenance of machinery; soiled materials from accidental spills. 
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Compliance: The developers through its contractors would need to comply with the requirements of these 
regulations during the storage, accumulation, collection, transportation, pre-treatment and disposal of waste 
resulting from the aforementioned materials. 
 

3) Noise Regulations  

This provision is made by the EMA for ZEMA to set up noise emission standards, procedures for 
noise measurement, application of appropriate noise abatement measures and advise on noise 
pollution abatemen t measures. Currently ZEMA is in the process of developing regulations and 
noise emission standards. 
 
Relevance and Compliance: The project should abide by international acceptable noise standards until 
Zambian standards are established, but no major sustained noise emissions are anticipated. 

 

 

 

 

2.1.3 Other Specific Legislation Influencing this Project  
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Table 2-1: Other Specific Legislation influencing the project  

Act/SI  Description  Specific section (s) applicable  Relevance and compliance there  
of  

The Water Resources 
Management Act 21  
of 2011  

Provides for the main functions and powers 
of managing and protecting water resources 
in line with environmental sustainability. The 
Act also provides for permit for underg round 
water abstraction.  

Section 31:  Consistency of water resources 
management with environmental and national 
heritage protection.  
Part VI, section 53:  sinking, deepening or 
altering boreholes in water shortage areas 
restricted  
Part VI section 54: Maximum volume and rate of 
abstraction in water shortage areas  
Section 9, 54 and 71: requires that anyone who 
wants to use water other than for domestic use 
or that specified under section sixty should 
obtain permits.   

Relevance: Wastewater, storm water, spills and 
runoff of agricultural chemicals (fertilizers, 
pesticides etc.) into water bodies is likely to impact 
on the water resources of the project area, nation and 
region as a whole and requires that appropriate 
measures of conservation and pollution control are 
put in place during the implementation of this 
project. This Act therefore, deals with the water 
resources in the proposed project area.  
The project is likely to affect rivers in the area. The 
pollution of public water (surrounding rivers, 
streams and underground sources) is a prescribed 
offence under this Act.   
  
Compliance: Proper management of waste water 
from all construction facilities (housing, storage 
units, workshop etc.) and runoff from agriculture 
chemicals and provision of proper sanitary facilities 
will be implemented. Abstraction of water from the 
proposed Siachitema dam will be done inline within 
the water right permit which the developers are 
applying for from WARMA.   

The Agricultural  
Credits Act  
No. 35 of  
2010  
  

Provides for  the establishment of the 
Warehouse Licensing Authority and provide 
for its functions and powers; facilitates the 
borrowing of money on the security of 
charges created on farming stock and other 
agricultural assets; the registration of charges; 
the certifi cation of warehouses; issuance and 
negotiation of warehouse receipts and the 
rights conferred by warehouse receipts; the 
rights and obligations of warehouse 
operators; repeal and replace the Agricultural 

Part II:  Establishment the warehouse licensing  
authority and its functions  
Part III:  Agricultural charges  
Part IV:   Contracts for advances on inputs and 
other items.  
Part V: Warehouse receipts  
Part VII:  Rights and obligations of warehouse 
operators  
Part IX: Offences and Penalties  

Relevance: The proposed project involves 
agriculture activities and the provisions of this act 
therefore apply.   
  
Compliance: the developers will act in accordance 
with the provisions of this Act.  For example, 
developers will ensure that all warehousing of all 
agriculture inputs and products licensed by 
relevant authorities. Specifically, the developers will 
ensure that all offences outlined in PART IX are not 
committed throughout the project life.  
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Act/SI  Description  Specific section (s) applicable  Relevance and compliance there  
of  

Credits Act, 1995; and provide for matters 
connected  
with, or incidental to, the foregoing   

 
 

The Agricultural  
Credits Act  
No. 35 of  
2010  
  

Provides for the establishment of the 
Warehouse Licensing Authority and provide 
for its functions and powers; facilitates the 
borrowing of money on the security of 
charges created on farming stock and other 
agricultural assets; the registration of charges; 
the certification of warehouses; issuance and 
negotiation of warehouse receipts and the 
rights conferred by warehouse receipts; the 
rights and obligations of warehouse 
operators; repeal and replace the Agricultural 
Credits Act, 1995; and provide for matters 
connected  
with, or incidental to, the foregoing   

Part II:  Establishment the warehouse licensing  
authority and its functions  
Part III:  Agricultural charges  
Part IV:   Contracts for advances on inputs and 
other items.  
Part V: Warehouse receipts  
Part VII:  Rights and obligations of warehouse 
operators  
Part IX: Offences and Penalties  

Ministry of Agriculture and Livestock. 
Relevance: The proposed project involves 
agriculture activities and the provisions of this act 
therefore apply.   
  
Compliance: the developers will act in accordance 
with the provisions of this Act.  For example, 
developers will ensure that all warehousing of all 
agriculture inputs and products licensed by 
relevant authorities. Specifically, the developers will 
ensure that all offences outlined in PART IX are not 
committed throughout the project life.  

Noxious Weeds Act 
(Cap. 231)  

Provides for the eradication of any plants that 
have been declared as noxious weeds; and to 
provide for matters incidental thereto  

Section III:   requires that notification of the 
presence of noxious weeds is given by any one 
occupying land within an area and to undertake 
reasonable steps to eradicate such weed.  

Relevance: The potential of having noxious weeds 
in agricultural projects is highly likely.   
  
Compliance: the developers will act in accordance 
with the provisions of this Act to ensure that 
notification and necessary eradication steps are 
taken immediately noxious weeds are discovered.  

The Zambia  
Wildlife Act  
No.14 of  
2015  

Provides for the establishment, control and 
management of National Parks (NP) and for 
the conservation and enhancement of wildlife 
ecosystems, biodiversity, and of objects of 
aesthetic pre historic historical geological, 
archaeological and scientific interest in 
National parks; and for the promotion of 
opportunities for the equitable and 
sustainable use wildlife and effective 

Part III:   The national parks, community 
partnership parks and bird and wildlife 
sanctuaries   
Part IV:   Game management areas  
Part V:  Game animals and protected animals   
Part VI:   Licenses and permits  
Part VII:   Hunting of wild animals  
Part VIII:   Killing, wounding or molesting 
animals  

Relevance:  The preliminary assessments on the 
proposed project area do not indicate significant 
presence of wildlife resources. The available 
monkeys, rabbits, snakes, birds, lizards to mention 
but a few needs protection under this Act.   
  
Compliance: The project will be conducted in 
compliance with the above Act to ensure that any 
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Act/SI  Description  Specific section (s) applicable  Relevance and compliance there  
of  

management of the wildlife habitat in Game 
Management Areas; and also repeals the  
Zambia Wildlife Act, 1998; and provides 
formatters connected with, or incidental to, 
the foregoing.    

Part IX:  Trophies  
Part XIV:   Offences and penalties  

available wildlife species and habitats are conserved 
in the project area.  

The Forest Act No. 4  
of 2015  
  

Provides for the establishment and 
declaration of National Forests, Local 
Forests, joint forest management areas, 
botanical reserves, private forests and 
community forests; provide for the 
participation of local communities, local 
authorities, traditional institutions, 
nongovernmental organizations and other 
stakeholders in sustainable forest 
management; provides for the conservation 
and use of forests and trees for the 
sustainable management of forests 
ecosystems and biological diversity; and 
repeals and replaces the Forests Act, 1999; 
and provide for matters connected with, or 
incidental to, the foregoing  

Part IV:   forest management plans conservation 
orders  
Part V: protected flora  
Part VI:   regulation of forest produce  
Part VII  marking of timber  
Part XI:  offences and penalties  
  

Relevance: The proposed project area is 
characterized by both primary and secondary 
Miombo that will have to be cleared in preparation 
of the proposed activities for dam development.   
  
Compliance:  Therefore, in accordance with the 
Act, the developers will ensure that any trees that 
need to be protected under this Act are not cleared 
from the site but will instead be protected.  

The land Act No. 20 
of 1996   

The Land Act guarantees peoples' right to 
land while enhancing development. It 
recognizes two categories of land: State land 
(private land, protected land or land under 
the control of any Government institution or 
department) and Customary Land (held 
through customary tenure under different 
chiefdoms). However, Section 3 of the Act 
vests all land in Zambia in the President and 

Part II section 3 (a-g): Land administration  Part 

II Section 5 (1): transfer of land  

Relevance: The Act helps establish a secure land 
tenure system by recognizing both State land and 
Customary Land. This security is critical for 
individuals, communities, and investors. Clarity 
in land ownership can encourage investment in 
land development and agricultural activities.  
  
Compliance: Although the proposed project area 
falls understate land on a 99-year lease, the 
developers recognizes the importance of closely 
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Act/SI  Description  Specific section (s) applicable  Relevance and compliance there  
of  

is held by him in perpetuity for and on 
behalf of the people of Zambia.  

working with the chief and the local communities, 
area Councilors and local authorities and will 
continue to do so during the implementation and 
operational phase of the proposed project.  

National Council for  
Construction (NCC)  
Act, No. 10 of 2020  
  

The Act provides for the establishment of the 
NCC and to define its functions; the 
promotion and development of the 
construction industry in Zambia; the 
registration of contractors; the affiliation to 
the Council of professional bodies or 
organizations whose members are engaged in 
activities related to the construction industry; 
the regulation of the construction industry; 
the establishment of the  
Construction School; the training of persons 
engaged in construction or in activities 
related to construction; and for matters 
connected with or incidental to the foregoing.  

Part III: Registration of contractors  
Part IV: Register of Projects  
Part VI: General provisions   
  

Relevance: The proposed project shall carry out 
several constructing activities such as constructing 
the proposed Siachitema dam, activities such as 
center pivots, water delivery facilities and other 
construction activities.    
Compliance: The construction of the proposed 
Siachitema dam at the project site will be 
undertaken in accordance with the National 
Council for Construction Act that will aim to 
promote the construction industry. It will also use 
trained and qualified persons as well as registered 
contractors. All contractors engaged by the project 
will have to be registered and follow the provisions 
of this act  

The Lands  
Acquisition Act No. 
13 of 1994 (SI 110 of  
1992)  
 
 
 
 
 
 
 

The Act sets out regulations for compulsory 
acquisition of land and property and 
compensation for such acquisition. The 
president (as the designated and authorized 
person) may acquire any property in the 
interest of the Republic.  

Part IV:   Unutilized and undeveloped land and 
absentee owners  
Section 15 (3) (a-d): what it means to develop the 
land   
Section 28 (i-ii):  Penalty for hindering or 
obstructin g  

Relevance: The 388Ha of land to be inundated by 
the proposed Siachitema dam belongs to local and 
commercial farmers and therefore the developers 
will require land acquisition for the project from 
land owners.   
  
Compliance: Bonanza tobacco Co has already 
stated engaging the potential land owners likely to 
be affected by the proposed dam and will follow the 
established due process of acquiring land from land 
owner for purposes of project development.  
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Act/SI  Description  Specific section (s) applicable  Relevance and compliance there  
of  

National Heritage 
and Conservation 
Commission Act of   
1989  

The act is responsible for the conservation of 
ancient, cultural and natural heritage, relics 
an object of aesthetic, historical, prehistoric, 
archaeological or scientific interest by 
preservation, restoration, rehabilitation, 
reconstruction, adaptive use and good 
management. The Commission also provides 
regulations for archaeological excavation and 
export of relics. 
 
 
 
 
 

Section 28 (c i-vi):   Entry on land for purposes of 
surveying  
  
Section 35: Destruction of Heritage  
  
Section 36: Actions to pr otect safety and avoid 
risk  
 

Relevance: The preliminary survey during this 
Scoping Phase has indicated that the site does not 
accommodate any features which have been 
confirmed to have cultural or heritage value. 
However, Activities of the project during land 
clearing will involve digging, which may in the 
process lead to artifacts or objects of archaeological 
significance being unearthed.  
  
Compliance: During site clearing and land 
preparation, any discoveries of possible ancient 
cultural, historical and natural heritage features 
will be reported to the National Heritage 
Commission as per provisions of this Act. Further 
during the project operation any such discoveries 
will also be reported accordingly as well. 

Roads and Traffic 
Control Act No.11 of  
2002  

The Act established the Road Transport and 
Safety Agency mandated to provide for a 
system of roads safety and traffic 
management.    

Part III:  Registration of motor vehicles trailers  
Part IV:  vehicle licensing  
Part VII:  Compulsory Third -Party Insurance  
Part XI: Road safety Provisions and Driving 
Offences  

Relevance:  Bonanza Tobacco Co. will use different 
vehicles on the road during site preparation, 
construction and operation phases and all these 
vehicles are required to be road worth and to ensure 
safety on public roads.   
  
Compliance:   Bonanza Tobacco Co. will ensure 
that all construction vehicles are road worth and 
have all the statutory requirements for vehicles. The 
use of the public roads by construction vehicles will 
equally be in accordance with these regulations by 
providing safety signs at strategic places, 
barricading of working areas and public awareness 
and education on personal safety with regards to 
traffic.  
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Act/SI  Description  Specific section (s) applicable  Relevance and compliance there  
of  

 The  Local  
Government Act No. 
2 of 2019  

The Local Government Act allows f or the 
Council to implement environmental 
protection and natural resources 
management functions, including prevention 
of pollution of water supplies.  

Part VII : Functions  
Section 65: Acquisition of Land  
Section 69: Imposition of levies  
Section 70:  Impo sition of other Fees and charges  

Relevance: The proposed Siachitema dam project 
will be located in Kalomo District and will be 
required to abide by all the bye laws of the Town 
Council.  
  
Compliance:  Bonanza Tobacco Co. will abide by 
the requirements established under this Act in order 
to comply with relevant trading regulation, which 
this law provides for. All Environmental protection 
and conservation of natural resources will be 
achieved by setting up conservation areas and 
implementing mitigation measures for all negative 
environmental impacts as outlined in the section 
eight of the EIA report. 

Urban and Regional 
Planning Act, No. 3 
of 2015  

The Act provides for the development, 
planning and administration principles, 
standards and requirements for ur ban and 
regional planning processes and systems. The 
Act repealed the Town and Country Planning 
Act, 1962, and the Housing (Statutory and 
Improvement Areas) Act, 1975; and provide 
for matters connected with, or incidental to, 
the foregoing.  

PART V : The Planning Process  
PART VI:  Planning Applications and   
Permission   
PART XI:  General Provisions  
Section 71. Offences and penalties Section 72.  
Notices   
Section 73. Right of entry Section 74. Regulations  

Relevance: The proposed Siachitema dam project is 
a developmental project which requires planning.   
  
Compliance:  Therefore,  Bonanza Tobacco Co. will 
work in consultations with Kalomo town council in 
accordance with the provisions of this Act to follow 
the developmental planning from the Council.  

The Public Health 
Act CAP 535 of 2006  

The Council, under the Public Health Act, is 
empowered to prevent diseases and pollution 
dangerous to human health and to any water 
supply for domestic use.  
The Act provides for the prevention and 
suppression of diseases and regulates all 
matters connected with public health in 
Zambia. Public health falls under the 
jurisdiction of local authorities in districts, 
which act as enforcement agencies through 

Part VII:  Prevention of introduction of dise ase   
Part IX: Sanitation and housing  
PART XIV:  General   
Section 102: Control of crops and irrigation  

Relevance: The premises and surrounding 
environment of the proposed dam shall be managed 
in accordance with this Act so as to safeguard 
human life. In the event of a spill of such materials 
such as fuel or other hazardous materials to the 
environment, this can pollute rivers and streams. 
Sanitation facilities will be required to be set up in 
the main camps and temporal working sites and if 
such facilities are not managed properly can become 
a health hazard.  
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Act/SI  Description  Specific section (s) applicable  Relevance and compliance there  
of  

Health Inspectors. The Act also includes 
provisions on nuisances.  
The Public Health Act requires developers to 
provide sanitary and health facilities in 
workplaces to promote health and wellbeing 
of the primary occupants and to avoid 
harmful effects of waste on public health.   
  

Compliance: The project shall also ensure that 
measures to prevent diseases and pollution 
dangerous to human health and to any water supply 
are taken into account throughout the construction 
and operations of the project.  Bonanza Tobacco Co. 
will construct sanitary facilities and waste disposal 
facilities and will ensure good hygiene practices 
during project implementation.   

The  Solid  waste  
Regulation and 
Management Act  
No. 22 of 2018 

ZEMA was  until the enactment of the Solid 
Waste Management and Regulation Act No. 
20 of 2018 (òthe Solid Waste Management 
Actó), mandated by the Environmental 
Management Act No. 12 of 2011 (òthe EMAó) 
and the Environmental Management 
(Licensing) Regulations, Statutory 
Instrument No. 112 of 2013, to issue Waste 
Management Licenses.  
 
Following the enactment of the Solid Waste 
Management Act, this responsibility has 
since moved from ZEMA to the Ministry 
responsible for regulating Solid Waste. In this 
case, the Ministry of Local Government is 
now responsible for issuing licenses to 
persons providing solid waste services.   
 
This Act provides with respect to the 
management of solid waste in Zambia. It does 
not apply to hazardous waste, e-waste and 
healthcare waste or waste regulated under 
the Environmental Management Act, 2011.   
Solid waste means garbage, domestic waste, 
municipal waste, household refuse, junk, 

PART III:  REGULATION OF SOLID WASTE  

Sub-sections; 

PART III Sub -sections 22; Designation of solid 
waste, service zonesand solid waste management 
areas 

PART III Sub -sections 23; Solid waste 
categorisation and handling  

PART III Sub -sections 31; Disposal of solid 
waste in land fill or other disposal facility.  

PART III Sub -sections 33; Burning of solid waste 
PART III Sub -sections 34; Burying of non -
organic waste 

 

Relevance: The activities for the proposed 
reconstruction of Siachitema dam at project site will 
result in the generation of solid waste, the handling 
and disposal of which will be subject to these 
regulations and where the volume of household 
waste exceeds 45kg per week a license will be 
required from the Kalomo town council.   
Compliance  Bonanza Tobacco Co. shall comply 
with requirements of these regulations by using 
services of a licensed company to dispose of solid 
waste and this will apply to the project area in total 
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Act/SI  Description  Specific section (s) applicable  Relevance and compliance there  
of  

agriculture waste, healthcare waste, 
construction waste, commercial waste or 
industrial waste, but does not in clude 
hazardous waste or human waste, that is not 
in the form of treated sludge or other form 
intended for final disposal as waste. 

The Employment 
Code Act N0. 3 of  
2019  
  

This Act provides conditions under which 
employees should work in Zambia and 
covers temporary and permanent employees.   
The provisions cover aspects such as: 
establishment of employment contracts; 
minimum contractual age; settlement of 
disputes arising from such contracts of 
employment; conditions of employment, for 
example ordinary leave, sick leave, 
maternity, redundancy and welfare of 
employees.  

PART III: Contr acts of service generally 
Sections:  
12. Minimum contractual age  
13. Repatriation  
14. Employer to provide transport on  
repatriation  
15. Holidays with pay  
15A. Maternity leave  
15B.  Prohibition  of  termination 
 of employment for reasons connected 
with pregnancy  
PART V: Written contracts of service Section 28: 
Contracts required to be in writing  
Section 30: Contents of written contracts 
Section 31. Family of employee not bound by 
contract. 

Relevance: This Act is relevant to the project 
because the project will employ workers during 
construction and operation of the project and this 
Act is the principal piece of legislature governing 
employment rights in Zambia.   
  
Compliance:  Bonanza Tobacco Co. will provide 
contracts to all its workers. The Company will 
adhere to the minimum wage as provided in the act. 
It will not employ anyone below the age 18, which 
is regarded as child labour.  
  

Workersõ  
 Compensation  Act  
No. 13 of 1994  
  

This an Act which deals with issues relating 
to the compensation of Workers for 
disabilities suffered or diseases contracted 
during the course of employment; to provide 
for the establishment and administration of a 
Fund for the compensation of workers 
disabled by accidents occurring, or diseases 
contracted in the course of employment; and 

Part V: Right to compensation Sections:  
41: Right to compensation  
42. Accident during first aid training or rescue 
work   

Relevance: There is a possibility that some workers 
who will be employed on this project, might be 
involved in accidents and would require to claim 
compensation.   
  
Compliance:  Bonanza Tobacco Co. will implement 
all the requirements and recommendations 
contained in its Occupation Health and Safety 
Management Plan aimed at reducing or 
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Act/SI  Description  Specific section (s) applicable  Relevance and compliance there  
of  

to provide for matters connected with and 
incidental to the foregoing.   

eliminating. In addition, the company has clean 
records of contribution to the Workers 
Compensation Fund so as to ensure adequate 
compensation of its employees in case of any 
accidents. In case of any accidents occurring to any 
worker, the  Bonanza Tobacco Co. will treat such 
employees in accordance with these regulations.  

Occupational Health 
and Safety Act No.  
36 of 2010.  

Provides for the establishment of health and 
safety committees at workplaces and for the 
health, safety and welfare of persons at work; 
protection of persons, other than persons at 
work, against risks to health or safety arising 
from, or in connection with, the activities of 
persons at work; and provide for matters 
connected with, or incidental to, the 
foregoing. The Act regulates the Conditions 
of Employment in places of work as regard to 
the health, safety and welfare of persons 
employed therein. The Act also provides for 
the prudent examination and inspection of 
machinery/equipment in order to ensure 
safety at all times.   

Part III:  health and safety committees  
Part IV:  Health and Safety at Workplaces the   
Part V: Enforcement Provisions  
Part VI:   Occupational Health and Safety Services  

Relevance: The proposed dam project will include 
activities that might pose a threat to the health and 
safety of both the workers on the dam and the local 
people in the nearby surroundings. Some examples 
include dust emissions that might cause respiratory 
problems, construction and operation activities 
involving use of machinery/equipment that could 
lead to injuries and handling of agro-chemicals that 
might lead to both health and physical problems.  
  
Compliance:  Bonanza Tobacco Co. will treat all 
employees in accordance with the requirements of 
this Act, given that a lot of people will be employed 
on the farm.  
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The Factories Act 
Cap 441 of 1996, 

The Factories Act is being constantly up-dated 
and addresses all issues related to factory, or 
engineering construction activities involving 
more than 10 and 25 employees, respectively. 
The Act includes regulatory coverage on 
occupational and industry health and safety, 
HIV/AIDS programs, electricity supply and 
operation and the management and use of 
hazardous industrial substances. 

Part V on Health: Section 23 on general 

provisions requires Sanitary conveniences; 
Part Ix Welfare: General Provisions refers to 
drinking water;  

Relevance: The Act will apply to the developerõs 
project, particularly during the construction phase 
and later for maintenance, construction, storage 
and handling and for any agricultural processing 
operation that may be considered. 
 
Compliance: Measures will be proposed in the 
ESIS Report and in the Construction Management 
Plans to ensure that the contractors comply and 
implement all the measures in line with the 
requirement of the act specifically sanitary 
conveniences and safe drinking water during 
construction. 
 

The  National  
HIV/AIDS/STI/TB  
Council Act of 2002 
 

The Act provides for prevention, treatment, 
care, support and control of HIV and AIDS, 
for promoti on of public health in relation to 
HIV and AIDS. HIV and AIDS education in 
workplace, the Act requires that every 
employer in consultation with the ministry 
shall establish and coordinate a workplace 
programme on HIV and AIDS for employees 
under his contro l and such a programme shall 
include provision of gender responsive HIV 
and AIDS education, distribution of condoms 
and support to people living with HIV and 
AIDS. 

This Act is relevant to the current project in that 
the construction workers may indulge in casual 
sex with risks of contracting STI/STDs, 
HIV/AIDS  

Relevance: This Act is relevant to the current 
project in that the construction workers may 
indulge in casual sex with risks of contracting 
STI/STDs. 
 
Compliance: Mitigation Measures will be 
developed and included in the Contractorõs 
Environmental and Social Management Plan to 
ensure that contractors implement the same to 
prevent the spread of HIV/AIDS and other sexually 
transmitted diseases use to address the concerns of 
this Act. 
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The Chiefs Act, 
Chaptre 287 

An Act to make provision for the recognition, 
appointment and functions of Chiefs and 
Deputy Chiefs; for the exclusion of former 
Chiefs and Deputy Chiefs from specified areas 
in the interests of public order; for the 
appointment and functions of kapasus; and 
for matters incidental to or connected with the 
foregoing.  

The specific sections that relates with the 
proposed project include among others: Section 
10: Functions of Chiefs and Deputy Chiefs 
Section 11: Preservation of public peace 

Relevance: The proposed project area falls 
under traditional land and the developers has 
acquired the land from His Royal Highness 
Chief Siachitema. The developers recognizes 
the importance of closely working with the 
tradition al leadership, Local and Government 
in Kalomo District, including civic leaders such 
as area councilors, community groups and 
other stakeholders during project 
implementation.  

Compliance: Bonanza Tobacco Co. will follow 
all the requirements of the Chiefs Act and will 
continue working with all t he stakeholders 
mentioned above throughout the project 
implementation.  

Zambia 
Development 
Agency Act No. 12 of 
2012 
 

The Act controls all investments in Zambia 
and recognizes the role of sectoral agencies 
including those responsible for environmental 
prot ection in authorizing specific projects.  
 

 
Relevance: The proposed project involves a large 
investment in the energy sector and therefore 
requires an Investment License from ZDA to operate 
the proposed project. 
 
Compliance: Bonanza Tobacco Co will follow all the 
requirements ZDA for the implementation of the 
project and will apply for an Investment License and 
shall follow all the conditions of the license  
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The Public Health 
(Infected Areas) 
(Corona virus 
Disease 2019) 
Regulations, 2020 
 

These Regulations provides guidance to the 
public on a number of issues related to corona 
virus and defines òauthorized officeró to deal 
with corona virus, conveyance of people and 
goods, infected areas with corona virus, entry 
and exit from infected areas, restriction on 
gathering, prohibition or restriction on trade, 
prohibition or restriction on trading or 
vending in unsanitary conditions, sanitation 
and hygiene in public premises and the 
general offence and penalties. 

 Relevance: This Act is relevance to the project in 
that during construction of the dam, people will be 
employed and if proper public health measures are 
not put in place, the site for construction may 
become a transmission line for corona virus. 
 
Compliance:  Bonanza Tobacco Co. will ensure 
that all workers are provided with safety kits such 
as masks and will take temperatures of all workers 
before been allowed to construction site. In addition, 
sanitation facilities will be provided to the 
construction site. 

The Pneumoconiosis 

Act CAP 2017 

 

An Act to make new provision for the 
assessment and payment of compensation in 
connection with pneumoconiosis; to provide 
for the medical examination and standards of 
physical fitness to be required of persons 
exposed or likely to be exposed to the risk of 
pneumoconiosis; and to provide for matters 
incidental to or connected with the foregoing.  

Part III: Medical Examinations, Certificates of 
Fitness 

Relevance: The proposed project will include 

activities that might generate dust and which might 

expose workers to inhaling certain dusts and this 

might cause lung diseases. 

  

Compliance:  Bonanza Tobacco Co, will implement 

dust suppression measures such daily splinking of 

water to reduce dust levels around the sites. The 

Developers will further provide PPEs to all the 

workers especially masks and it will be mandatory 

for all workers to wear appropriate PPEs throughout 

the working hours.  

Since the primary causes of pneumoconioses are: 

Abestosis ð caused by inhaling asbestos fibers, 

Bonanza Tobacco Co, will not use any Asbestos 

materials on site. 
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The Gender Equity 

and Equality Act No. 

22 of 2015 

 

An Act to establish the Gender Equity and 
Equality Commission and provide for its 
functions and powers; provide for the taking 
of measures and making of strategic decisions 
in all spheres of life in order to ensure gender 
equity, equality and integration of both sexes 
in society; promote gender equity and equality 
as a cross cutting issue in all spheres of life and 
stimulate productive resources and 
development opportunities for both sex es; 
prohibit harassment, victimisation and 
harmful social, cultural and religious 
practices; provide for public awareness and 
training on issues of gender equity and 
equality; provide for the elimination of all 
forms of discrimination against women, 
empower women and achieve gender equity 
and equality by giving effect to the 
Convention on the Elimination of all Forms of 
Discrimination against Women, the Protocol 
to the African Charter on Human and Peopleõs 
Rights on the Rights of Women in Africa and 
the SADC Protocol on Gender and 
Development; and provide for matters 
connected with, or incidental to, the foregoing.  

Part V of the act deals with the elimination of all 
forms of d iscrimination against women  

Relevance: The Act will apply to project, 

particularly during the construction phase when 

gender issues on employment can be at higher risks 

such as discrimination of employment based on 

gender, harassment and victimization of women.  

 

Compliance: Measures will be implemented to 

ensure that no forms of gender abuse is tolerated on 

site. All workers will be made to sign both the Code 

of Conduct and Site Regulations and these will be 

part of the workers Contracts. All workers will be 

sensitize on the need to adhere to the requirements of 

the Code of Conduct and any forms of gender abuses 

will not be condoned. 
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2.1.4 World Bank Environmental and Social Standards  

Table 2-2: World Bank Environmental and Social Standards  

ESS 
No.  

  Objective  Applicability  to  the 
project  

ESS1  Assessment and 
Management of  
Environmental and 
Social Risks and  
Impacts  

Sets out the Borrowerõs responsibilities 
for assessing, managing and monitoring 
environmental and social risks and 
impacts associated with each stage of a 
project supported by the Bank through 
Investment Project Financing (IPF), in 
order to achieve environmental and 
social outcomes consistent with the  
Environmental and Social Standards.  

The project will be subjected to 
comprehensive ESIA to contribute 
to sustainable development.  

ESS2  Labour and Working 
Conditions  

Recognizes the importance of 
employment creation and income 
generation in the pursuit of poverty 
reduction and inclusive economic 
growth Borrowers can promote sound 
worker management relationships and 
enhance the development benefits of a 
project by treating workers in the project 
fairly and providing safe and healthy 
working conditions.  

Employment creation is one of the 
positive impacts of the project. 
Therefore, as an enhancement 
measure it would be mandatory f or 
project to ensure good working 
conditions and ensuring the local 
communities are given fair 
consideration at both construction 
and operational stages.  

ESS3  Resource Efficiency and 
Pollution Prevention 
and  
Management  

Recognizes that economic activity and 
urbanization often generate pollution to 
air, water, and land, and consume finite 
resources that may threaten people, 
ecosystem services and the environment 
at the local, regional, and global levels. 
This ESS sets out the requirements to 
address resource efficiency and 
pollution prevention and management 
throughout the project life -cycle.  

The proposed dam project shall 
ensure development of appropriate 
mitigation measures for pollution 
control and efficient use of 
resources such as water and energy 
throughout the project stages.  

ESS4  Community Health and 
Safety  
  

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

Project shall ensure development 
and implementation appropriate 
mitigation measures related to 
health and safety for the local 
communities.  

ESS5  Land Acquisition,  
Restrictions on Land  
Use and Involuntary  
Resettlement  

Involuntary resettlement should be 
avoided. Where involuntary 
resettlement is unavoidable, it will be 
minimized and appropriate measures to 
mitigate adverse impacts on displaced 
persons (and on host communities 
receiving displaced persons) will be 
carefully planned and implemented.  

In light of the project area being 
recognized as traditional land, it is 
imperative to note that His Royal 
Highness Chief Siachitema has 
provided his expli cit consent for the 
proposed project. This consent 
serves as a pivotal acknowledgment 
of the community's support and 
endorsement of the endeavor. 
Consequently, the project site has 
been strategically selected to 
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ESS 
No.  

  Objective  Applicability  to  the 
project  

mitigate the risk of being adversely 
affected by floods resulting from the 
dam's construction. As a result, 
there is no anticipation of 
displacements or resettlements 
being necessary. 

ESS6  Biodiversity  
Conservation  and  
Sustainable  
Management of Living 
Natural Resources 

Recognizes that protecting and 
conserving biodiversity and sustainably 
managing living natural resources are 
fundamental to sustainable 
development and it recognizes the 
importance of maintaining Core 
ecological functions of habitats, 
including forests, and the biodiversity 
they support. ESS6 also addresses 
sustainable management of primary 
production and harvesting of living 
natural resources, and recognizes the 
need to consider the livelihood of 
project-affected parties, including 
Indigenous Peoples, whoõs access to, or 
use of, biodiversity or living natural 
resources may be affected by a project. 

The principles of ESS6 are relevant, 
albeit in a scenario where direct 
impacts on untouched natural 
environments, such as Miombo 
woodlands, are not a concern due to 
the pre-cleared state of the exixting 
dam site designated for the project. 
This prior clearing means that the 
project does not involve the 
destruction of primary habitats or 
significant biodiversity resources.  

ESS7  Indigenous  
Peoples/Sub- 
 Saharan  African  
Historically  
Underserved  
 Traditional  Local  
Communities    

Ensures that the development process 
fosters full respect for the human rights, 
dignity, aspirations, identity, culture, 
and natural resource-based livelihoods 
of Indigenous Peoples/Sub -Saharan 
African  
Histo rically Underserved Traditional 
Local Communities. ESS7 is also meant 
to avoid adverse impacts of projects on 
Indigenous Peoples/Sub -Saharan 
African.  
Historically Underserved Traditional 
Local Communities, or when avoidance 
is not possible, to minimize, m itigate 
and/or compensate for such impacts.  

Although there are no Indigenous  
People categories in Zambia, the 
Project shall undertake to respect 
and foster the traditional local 
communitiesõ lifestyles and 
practices.  

ESS8  Cultural Heritage  Recognizes that cultural heritage 
provides continuity in tangible and 
intangible forms between the past, 
present and future. ESS8 sets out 
measures designed to protect cultural 
heritage throughout the project life -
cycle.  

The project shall trigger this 
standard as there is a recorded 
Physical cultural/ burial resource in 
the area.  
However, the developers shall 
comply with the regulations by 
putting in place a Chance Find Plan 
during the whole project cycle.  
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ESS 
No.  

  Objective  Applicability  to  the 
project  

ESS9  Financial  
Intermediaries (FIs)  

Recognizes that strong domestic capital 
and financial markets and access to 
finance are important for economic 
development, growth and poverty 
reduction. FIs are required to monitor 
and manage the environmental and 
social risks and impacts of their 
portfolio and FI subproje cts, and 
monitor portfolio risk, as appropriate to 
the nature of intermediated financing. 
The way in which the FI will manage its 
portfolio will take various forms, 
depending on a number of 
considerations, including the capacity of 
the FI and the nature and scope of the 
funding to be provided by the FI.  

Project structure shall ensure 
compliance to financing institutions 
requirement. To enhance and foster 
best practice in all management 
practices.     

ESS10  Stakeholder  
Engagement and 
Information Disclosu re 
 
 
 
 
 
 
 
 

Recognizes the importance of open and 
transparent engagement between the 
Borrower and project stakeholders as an 
essential element of good international 
practice. Effective stakeholder 
engagement can improve the 
environmental and social sustainability 
of projects, enhance project acceptance, 
and make a significant contribution to 
successful project design and 
implementation.    

Stakeholder consultation and 
engagement shall be applicable at 
every  stage  of implementation. 
the project 
 
 
 
 
 
 
 

  

2.1.5 In ternational Finance Corporation (IFC) Performance Standards (2012)  

Further, for international best practices, the ESIA should take into consideration IFC Performance 
Standards (2012). The table below gives a summary of the Environmental and Social safeguard standards 
aimed at preventing/mitigating potential adverse impacts. Table 2 -3 shows the International Finance 
Corporation Performance Standards Applicable to the Project.  

Table 2-3: International Finance C orporation Performance Standards  

IFC standard  Objective  Applicable or Not  Relevance  and 

Compliance there of  

IFC  PS  1:  

Assessment  and  

Management  of  

Environmental 

and Social Risks 

and Impacts    

Establish requirements for social and 

environmental pe rformance management 

throughout the life of a project through 

initial baseline studies and risk/impact 

assessment, identification of mitigation 

options, stakeholder consultation and 

application of management system to 

monitor and improve performance.    

Ap plicable  The Standard is applicable 
because the implementation of 
the project has negative 
environmental and social 
impacts which need to be 
managed throughout the project 
cycle.   
  Bonanza Tobacco Co. will 

establish and maintain a process 

for identifyin g the 

environmental and social risks 

and impacts of the dam project 

for competence requirements.  
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IFC standard  Objective  Applicable or Not  Relevance  and 

Compliance there of  

IFC PS 2:  Labor 
and Working  
Conditions  

To promote the fair treatment, 
nondiscrimination, and equal opportunity 
of workers.     
To establish, maintain, and improve the 
worker management relationship.    
To promote compliance with national 
employment and labor laws.    
To protect workers, including vulnerable 
categories of workers such as children, 
migrant workers, workers engaged by third 
parties, and workers in the clientõs supply 
chain.    
To promote safe and healthy working 
conditions, and the health of workers. To 
avoid the use of forced labor.  
The requirements in this have also being 
guided by those provided for by other 
requirements such as that of the  
International Labor Organization (ILO):   

Applicable  The project will create 
employment among the 
community members and 
beyond. The standard is 
triggered because there will be 
need for the developers to follow 
the acceptable working 
conditions for all t he employees.  
The company will need to 
respect the labour rights of all 
the employees.  
 Bonanza Tobacco Co. will 

ensure that what is provided for 

in this performance standard is 

adhered to. In Zambia, the law 

recognizes workers ôrights to 

form and to joi n workersõ 

organizations of their choice.  

 Å ILO Convention 87 on Freedom of  

Association and Protection of the Right to 
Organize;  

Å ILO Convention 98 on the Right to 
Organize and Collective Bargaining;  

Å ILO Convention 138 on Minimum 
Age (of Employment); an d  

Å ILO Convention 111 on 

Discrimination (Employment and 

Occupation).  

 Bonanza Tobacco Co. will not 

interfere with this right of 

workers in line with this PS2.   

 IFC  PS  

Resource  

Efficiency  

Pollution  

Prevention  

3:  

and  

To avoid or minimize adverse impacts on 
human health and the environment by 
avoiding or minimizing pollution from 
project activities.    

To promote more sustainable use of 
resources, including energy and water.    

To reduce project-related GHG emissions.  

It recognizes the fact that increased 

economic activity and urbanization often 

generate increased levels of pollution to air, 

water, and land, and consume finite 

resources in a manner that may threaten 

people and the environment at the local, 

regional, and global levels  

Applicable  
This performance standard 
applies as  Bonanza Tobacco Co. 
will use water resources for 
irrigation. There will also be 
sanitary water from residential 
areas though the volumes are 
negligible. Soil quality may be 
affected during operation 
though pollution wil l be  
negligible    

As the project is being planned, 

the development will among 

other this prepares a land use 

plan and consider the sources of 

extractive materials. The 

developers will consider making 

the best out of the available 

maximum space and ensure that 

the extracted materials are used 

efficiently.   



Chapter 2: Relevant Legislative and Planning Framework   
 

2-22  
PROPOSED REHABILITATION OF THE SIACHITEMA DAM ON THE SICHIKWENKWE STREAM 
IN SIACHITEMA VILLAGE IN CHIEF SIACHITEMAõS CHIEFDOM OF KALOMO DISTRICT IN 
SOUTHERN PROVINCE BY BONANZA  TOBACCO COMPANY LIMITED.  

ESIS REPORT  MARCH   2024 

COMPILED BY 
CHAWELWA INVESTMENTS  LTD 

 

IFC standard  Objective  Applicable or Not  Relevance  and 

Compliance there of  

 IFC  PS  4:  

Community  

Health, Safety and  

Security    

Specify requirements for mitigating any 
potential for community exposure to risks 
and impacts arising from equipment 
accidents, structural failur es and releases of 
hazardous materials. In addition, 
communities may be affected by impacts on 
their natural resources, exposure to 
diseases, and the use of security personnel.    

It underscores the importance of managing 
environmental and social performan ce  
throughout the life of project  

Recognizes that project activities, 

equipment, and infrastructure can increase 

community exposure to risks and impacts. 

In addition, communities that are already 

subjected to impacts from climate change 

may also experience an acceleration and/or 

intensification of impacts due to project 

activities  

Applicable  The project in its construction 
and operation phased will be 
with occupational health 
challenges. The Developers will 
need to take responsibility of the 
safety of the work place for the 
benefit of all.  

Bonanza Tobacco Co. will 

ensure that the cleared 

expanded farm and other 

infrastructure element are 

designed and operated in 

accordance with good 

international industry practice  

(GIIP), taking into consideration 

safety risks to third parties or 

Affected communities.   

IFC PS 5: Land 
Acquisition and  
Involuntary,  

Resettlement    

Recognizes that project-related land 
acquisition and restrictions on land use can 
have adverse impacts on communities and 
persons that use this land. Involuntary 
resettlement refers both to physical 
displacement (relocation or Loss of shelter) 
and to economic displacement (loss of assets 
or access to assets that leads to loss of income 
sources or other means of livelihood1) as a 
result of proj ect-related land acquisition2 
and/or restrictions on land use.  

Guide on physical resettlement as a 

consequence of development. Where 

unavoidable, involuntary resettlement 

should be minimized and appropriate 

measures to mitigate adverse impacts on 

displaced persons and host communities 

through appropriate compensation for any 

economic displacement such as loss of 

subsistence or commercial livelihood.    

Applicable  The standard is applicable 

because the project will 

exclusively be implemented on 

land not belonging to  Bonanza 

Tobacco Co.  
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IFC standard  Objective  Applicable or Not  Relevance  and 

Compliance there of  

IFC  PS6:  

Biodiversity  

Conservation and 
Sustainable  
Management of 
Living Natural  
Resources  

Guide on the protection and conservation of 
biodiversity, including habitats, species and 
communities, ecosystem diversity, and 
genes and genomes, all of which have 
potential social, economic, cultural and 
scientific importance.    

Recognizes that protecting and conserving 
biodiversity, maintaining ecosystem 
services, and sustainably managing living 
natural resources are fundamental to 
sustainable development.  

  

Applicable  

Approximately 388 hectares of 
land will be affected. Part of the 
area will be cleared and the 
remaining will be flooded 
leading to the loss of flora and  

 Termite  mounds,  or  

ôTermitariaõ. The clearance will 

be confined to the areas that will 

be used for the dam wall and 

spillway areas. The flooding and 

clearing of vegetation will lead to 

loss of biodiversity especially 

fauna Diversity.  

Although the area where the 
project will be implemented may 
not be an area of significant 
ecological importance to the 
diversity of the species, there are 
intact  

Miombo woodlands of 

secondary generation which has 

to be cleared by the project.  The 

developers will have to develop 

an Environmental Management 

Plan to safeguard the ecosystem 

and natural resources.    

IFC PS 7  

  

Indigenous  

Peoples  

Recognizes that Indigenous Peoples, as 

social groups with identities that are distinct 

from mainstream groups in national 

societies, are often among the most 

marginalized and vulnera ble segments of the 

population.  

Not Applicable   No indigenous people as defined 

by IFC PS7 are affected by the 

dam project.  

IFC PS 8:  

  

Cultural Heritage    

To protect irreplaceable cultural heritage and 
to provide guidance for protecting cultural 
heritage throughout a Projectõs life cycle.   

To promote the equitable sharing of benefits 
from the use of cultural heritage.  

Recognizes the importance of cultural 
heritage for current and future generations. 
Consistent with the Convention Concerning 
the Protection of the World Cultural and 
Natural Heritage, this Performance  
Standard aims to ensure that clients protect 

cultural heritage in the course of their project 

activities.  

Not Applicable  It has been determined that the 

project site, which encompasses 

the existing footprint of the 

Siachitema Dam, does not 

encompass any known burial 

sites or areas of cultural heritage. 

This conclusion is based on 

comprehensive surveys and 

consultations with local 

communities, historians,  
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2.1.6 International Environmental C onventions to which Zambia is a Signatory  

Zambia is a signatory to a number of international environmental conventions which are applicable to this 
project. Some of these conventions and protocols relevant to the proposed land clearing for Dam projects 
were reviewed and are listed in Table 2-4. A protocol of signature is an instrument subsidiary to a treaty, 
and is built up by the same parties.  Such a Protocol deals with ancillary matters such as the interpretation 
of particular clauses of the treaty, those formal clauses not inserted in the treaty, or the regulation of 
technical matters. Ratification of the treaty will normally involve ratification of such a Protocol. When 
Countries become signatory to Conventions, Protocols, Treaties and Agreements; they accede to 
incorporate the conventions principles and standards into their legislation (Coastal & Environmental 
Services, 2011). Though most of these agreements are non-committal, they are vital in ensuring that 
individual countries operate while conscious  of the local but think globally. The agreements are meant to 
encourage countries to operate on agreed principles to enhance environmental, social and economic 
development.  

Zambia is not alone in the world and hence has the responsibility to ensure that all activities being 
implemented within the country do not only comply with the local legislation but also conform to 
international requirements. In most cases when a country signs these agreements, new laws are developed 
that are usually oriented towards i nternational mandates and provisions.  

 
Table 2-4: International Environmental Conventions to which Zambia is Signatory   

Convention  Description  Relevance to the Siachitema dam project  

UNFCCC  (United  
Nation s Framework   
Convention on Climate  
Change Ratified 1997  

This aims at stabilizing greenhouse gas 
(GHGs) concentration in the atmosphere at 
the level that would prevent ôdangerous 
interference with climateõ. It urges countries 
to take steps in reducing the GHGs.  

There will be not much emission of GHGs 
from this project except CO2 from fossil fuel 
consumption.  Bonanza Tobacco Co. will 
endeavour to use best technology and 
practices to reduce emissions of GHGs.  

UN  Conversion  on  
Biological Diversity (19 92)  

This convention promotes conservation of 
biological diversity and sustainable use of its 
components.  

The proposed project area still has a lot of 
good standing Miombo woodlands which 
have not been tempered with human 
activities. There is also the possibility of the 
presence of biodiversity especially some 
reptiles and flora.  Bonanza Tobacco Co. will 
ensure measures are put in place to ensure 
conservation of any remaining biodiversity 
in the area in line with the requirements of 
this convention.   

Conversion on Control of  
Trans  boundary  
Movements of Hazardous 
Wastes and their Disposal 
(1992).  

The convention aims at controlling and 
reducing transboundary movements of 
hazardous wastes and assist developing 
countries in environmentally sound 
management of the hazardous and other 
wastes they generate.  

Since Bonanza Tobacco Co. and other 
farmers will be involved in the export and 
import of several products, the company 
will ensure that there is no transboundary 
movement of hazardous waste and if any 
management of such waste will be done in 
accordance with the outcome of this 
conversion.  
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3 TECHNICAL  DESCRIPTION  OF THE  PROJECT 

3.1 Geographical Location of the Proposed Siachitema  Dam 

The Siachitema dam is located in Siachitema village which is located in about 38km west of Choma, the 
northwest shoreline is entirely within the Communal Land of Chief Siachitema acessed from T1 turning 
right at Sibanyati turn -off. Sibanyati village is located about 20km from Choma town centre in the direction 
of Kalomo and tur ning right into Sibanyati gravel road which is parallel to Zambia Railway Line and 
passing ZNS. Proceeding through Sibanyati for 15 Km to Siachitema village and 2.5km to the dam wall at 
Sichikwenkwe stream.  
The entire Dam is located on the Sichikwenkwe stream, across the Sichikwenkwe stream is a farm owned 
by Mr. Cornhill a local farmer of Siamabele village. The entire land is a traditional land under Chief 
Siachitema. The proposed site for the dam is located 2.5Km from Siachitema market area and the dam will 
cross the Sichikwenkwe stream at  16°50'25.35"S  26°41'21.23"E. 
The access root to Siachitema Dam starting from siachitema secondary school, is by following the gravel 
road   southwest passing through the health center up to the crossing point of Sichikwenkwe stream. After 
crossing the stream, turn right following the earth road in the southern direction down  stream of 
Sichikwenkwe stream at a distance of approximately 1.8  km to the right handside of the access road is the 
Siachitema Dam site.  

The dam area is surrounded  by typical rural farms by the local people with Siachitema Primary and 
Secondary Schools and Siachitema Rural Health Center being the major social institutions close to the 
project dam site. These social institutions are located 4km north of the project dam wall. None of the 
surrounding local fields will be flooded by the project and therefore there are no issues of compensation 
which shall  arise as a result of the project. 

The following are the Coordination locations of these major social institutions which are close to project 
site: 
Á Sciachtema Primary School:   S=16°49'11.98"   E= 26°41'38.85" 
Á Siachitema Secondary School:   S= 16°49õ11.57ó;  E= 26°41'43.24" 
Á Siacitema Rural Health Center:   S= 16°49'12.37"  E= 26°41'42.50" 

The main Siachitema Market area is also located 4km north of the dam wall. There are no major settlements 
around the dam area and nearest villages are Siachitema Village located about 3.5Km north of the project 
area, Siamabele Village which is located about 5km northwest of the project site and Chibusha Village 
which located 2km south of the project site and on the downstream of the dam wall. The location 
coordinates of major vilages close to project site are provided below: 

Á Siachitema Village/ Market area  S= 16°48'59.79"  E=26°42'7.43" 
Á Siamabele Village    S= 16°50'2.96"S   E=26°40'39.86"  

The existing Siamabele Dam is located 5km northwest of the proposed project site. This existing Siamabele 
Dam is located on the Siamabele stream, which is a tributary of the Siachikwenkwe Stream and the 
confluence of the two is located 3km upstream of the project dam wall.  
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 Figure 3-1: Location of the Siachitema Dam in Siachitema village in Kalomo District  
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Figure 3-2 : Surrounding developments near the Siachitema Dam in Siachitema village in Kalomo District  
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Plate 3-1: Site for the Proposed Rehabilitation of the Siachitema Dam in Siachitema Village on the Sichikwenkwe Stream  
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Plate 3-2:  Site for the Proposed Rehabilitation of the Siachitema Dam in Siachitema Village on the Sichikwenkwe Stream  
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3.2 Nature of the Project  

The proposed Siachitema Dam is an earth fill dam to be rehabilitated on the Sichikwenkwe stream in 
Siachitema village in Kalomo District. The main objective is to store summer flow from the Sichikwenkwe 
stream for use in the full irrigation of winter crops and for summer supplementary irrigation of crops and 
source of water for animals during the mid -dry seasons. In storing of these summer flood flow, the project 
will retain a valuable water resource within an area where it would otherwise run unused to the sea. The 
Siachitema Dam will also create many sustained new jobs for the surrounding community during 
rehbitation perio d but also during operation phase due to increased farming activities in the project area 
as a result of availability of water in the proposed dam. This rehabilitation aims to enhance the dam's 
capacity to store the summer flood flow effectively. Upon the successful completion of the dam 
reconstruction, the project developers, intend to expand the cultivated land currently under full irrigation.  

Presently, the water utilized for irrigating crops like wheat, soya beans, and trees primarily originates from 
small holding dams upstream of the Siamabele and Nanjiri streams, as well as from existing boreholes on 
the farm. The water is directed into an existing holding dam on the farm for storage. Notably, the 
developers have   secured approval from the Water Resource Management Authority (WARMA) to 
abstract surface water from the Sichikwenkwe stream, located approximately 5 kilometres north of their 
existing farm. Water sourced from this river is temporarily stored in plastic storage dams before being 
conveyed to the centre pivot irrigation system, facilitating the growth of wheat, maize, and avocado. 
Additionally, a drip irrigation system is employed for tobacco cultivation.  

The present ESIA focuses exclusively on the proposed rehabilitation of the dam structure to amplify water 
supply capacity, aligning with the irrigation needs of the farms. The existing water supply is deemed 
inadequate to support the current farming activities. Therefore, the expansion necessitates the availability 
of a more robust and dependable water supply. The envisaged dam rehabilitation holds the key to 
addressing the current and future water supply requirements for the farms. It is poised to bolster cash 
flow, enhance financial stability, mitigate downstream floods, and uphold environment al flow consistently 
throughout the year, including during drought periods. Furthermore, this initiative will generate a 
substantial number of sustainable job opportunities for the surrounding community, contributing to the 
overall prosperity of the region .   

The Dam rehabilitation project is proposed by  Mr. B. Danckwerts of Bonanza Tobacco Co. This initiative, 

managed by a skilled op erational and investment farmer , is set to take place within the confines of the 

existing dam area. The project will comprehensively address and improve the condition of the dam, 

ensuring its longevity and sustained functionality. The collaborative efforts of Bonanza Tobacco Co. reflect 

a commitment to responsible resource management and the enhancement of the dam's overall 

effectiveness.  

The proposed dam will require an estimated 111 ha of land to be flooded. Currently, th e proposal is that 
the proposed Siachitema Dam is expected to have a holding capacity of 3 617 456m³. Need to emphasize 
the fact that regardless of the contribution, every citizen of Zambia has water primary rights to abstract 
10,000 cubic meters from the proposed dam and will be respected by the project. However, if any one 
prefers to abstract more than this amount from the dam, then WARMA has to issue a permit to the 
applicant which will only be in line with the shares owned in the dam.  

The project is expected to be implemented immediately the necessary approvals are obtained from ZEMA 
and WARMA and it is hoped that construction of the dam will start in the third quarter of 2024. 
Construction of the dam and related facilities is likely to take a period 6 -10 months. The project will be 
constructed with the life span of 50yrs with periodic maintainance of the structures such as routine 
checking of the dam wall. Decommissioning of the dam is not foreseen and the dam will become one of 
the permanent features of the siachikenkwe stream. In the event that requires to be decommissionwed, the 
developer will follow the required procedures in order to comply with the required regulations  

 

The Siachitema Dam Project is considered to be a ôõCommunity Projectó aimed at benefiting both the 
Commercial Farmers (developers) and local communities in Siachitema and Siamabele areas. Once the 
dam is rehabilitated, the developers intend to  encourage the local communities to form cooperatives and 
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lobby funds from Government and ot her donors to support local people to venture into fish farming or 
overhead irrigation system (i.e. centre pivots) to irrigate all the farms for the locals after obtaining water 
abstraction permits from WARMA. It's important to note that the current Enviro nmental Impact 
Assessment (EIA) application does not encompass the evaluation of surface water abstraction from the 
Sichikwenkwe stream. This aspect is pending clearance by the Zambia Environmental Management 
Agency (ZEMA) and the acquisition of the requis ite water permit from WARMA.  

 

The proposed Siachitema Dam Project and the activities which will come with its  implementation requires 
that an Environmental and Social Impact Assessment (ESIA) is conducted in line with the Zambia 
Environmental Management Agencyôs (ZEMA) requirements, as stipulated in the Environmental 
Management Act of 2011 and Statutory Instrument No. 28 of 1997 (The Environmental Protection and 
Pollution Control (Environmental Impact Assessment)Regulations, 1997), ð the latter hereinafter referred 
to as the EIA Regulations. The proposed dam will cover an estimated area of 111Ha to be flooded and 
therefore qualifies for a full EIA assessments since land to be covered is more than 50Ha as stipulated in 
the Second Schedule of the EIA Regulations. 

3.3 Preliminary Dam Design Details  

3.3.1 Dam type  

According to the feasibility report, the proposed Siachitema Dam will be a zoned earth fill dam with a left 
bank side overflow weir spillway and an emergency spillway on the Right abutment  

An earth fill dam, al so called earth dam or embankment dam is built up by compacting successive layers 
of earth, using the most impervious materials to form a core and placing more permeable substances on 
the upstream and downstream sides. 

3.3.2 Dam size 

The designed gross storage capacity for the proposed dam is 3 617 456m³ (this will include everything e.g., 
dead storage) after allowance for dead storage and sedimentation. The area of inundation is 111ha 
triggering this Environmental and Social Impact Assessment (ESIA).   

3.3.3 Dam wall  

The proposed irrigation dam will have a maximum wall height 16.00m with a Total wall length of 750m. 
It is proposed to be constructed at coordinates 16.840376S, 26.68923E. The developers, in discussion with 
the engineer, have agreed to widen the wall to 3:1 slope on the back as well as the front. This extra width 
will be added to the downstream side of the wall to allow for extra drains to be included underneath this 
extra width, greatly improving the stability of the embankment.  

3.3.4 Embankment  

The embankment for the proposed Siachitema Dam will be a zoned structure having a 4.0m wide crest and 
built up to level 1311.00m a.s.l., and have a height above river bed level of 16.00m. Dam settlement 
allowance of 5% to be added on construction to design level, upstream slopes of 3:1, and downstream 
slopes of 3:1 are planned.  

The core, hearting and upstream zones will be built with Sandy clay loam. The downstream zone will be 
constructed of sand and gravelly sand. The most porous material must be selected first to be used at the 
bottom of the construction of the downstream zone and continued for as high as possible to improve the 
drainage in the downstream zone.  

The crest will be sloped at 3:1 to the upstream so that storm water drains to the shorter return side. The 
soils to be employed in the construction of the embankment will t be uniformly placed in layers of 250mm 
at optimum moisture content and compacted using appropriate heavy equipment to compact to 95% L.C.E. 
The crest length will be 1,312m while total embankment volume will be 144986m3 of compacted earth. 

3.3.5 Embankment Alignment  

The alignment of the embankment for the selected centerline will follow a straight line at right angles to 
the River crossing at 16.840376S, 26.68923E. Except for the core trench excavation, only the topsoil and 
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unstable material in the River Bed, including fractured and exfoliating rock will be removed prior to the 
placement of the new embankment.  The crest width of 4 m has been specified. 

3.3.5.1 Embankment Zoning  

The upstream face slope has a design slope of 3V:1H and the downstream face a slope of 3V:1H will be set 
for the downstream from the crest level down to level 1,312m asl. At this point a 4m wide berm will be set. 
From this upper berm the slope going down will be changed to 3:1 and conti nue down to level 1,312m asl. 
Below this middle berm the slope will continue as 3:1 going down to the lower berm at level 1,312m asl. 
All three berms will be 5.0m wide. The cut faces of the dam basin excavation should be at 3V:1H and the 
excavation of the core trench at 3V:1H on both upstream and downstream sides. The dam will have an 
inclined impervious co re, as indicated on the Siachitema Dam layout plan (Figure 3 -4). The zoning is 
described in the table below. 

Table 3.3-1: Embankment Zoning  

Zones   Material  

Zone I: Core 
 

Selected impervious clayey soil, sand/sandy, clay 
obtained from the borrow areas. 

Zone II: General fill   Selected finer material obtained from the dam 
basin. 

Zone IV: Gravel capping   Clayey gravel obtained from the dam basin.  

Zone VI: Topsoil  
 

Altering layers of topsoil and general fill from 
construction areas. 

Zone VII: Rock toe  

 

3.3.5.2 Clay core 

The clay hearting/core is located directly above the core trench, the depth and width of which varies. The 
depth of the core trench varies between 3 and 7m deep. The base of the core is dense, compacted, stable 
granite. The core trench side walls are excavated at 0. 5V:1H on both upstream and downstream sides. 

The core zone has a 1V:1H upstream face and has a 1V:1H downstream face to connect to the core trench 
excavation as well as to allow for extension if a future raising is planned. The inclined core also allows for 
easier placing of zones during construction. Core trench excavation volume is estimated around 6300 m³. 

3.3.5.3 Upstream slope protection  

Wave erosion protection on the upstream face will consist of òTanner Grassó, thickly planted and well 
fertilized.   

3.3.5.4 Non -overspill crest  

A gravel capping layer of 250mm thick comprising of gravel wearing cours e to seal the core and to provide 
a good driving surface for vehicles will be applied. A gradient of 2% towards the upstream side is chosen. 
The design settled non-overspill crest is at level1, 312m ASL. The crest width is 4.00m. 

3.3.5.5 Filter criteria  

In general, filter criteria apply to all contact surfaces such as Core zone on main fill zone. All fill zones will 
filter naturally except the zone between the rock toe and the fill material. Here the rock toe will be first 
placed with large rocks and boulders then smaller rocks and finally gravel and then geotechnical cloth. 
The designed filtration is adequate. The perforated pipes placed internally will be filtered by geotechnical 
cloth.  

3.3.5.6 Compaction  

The below ground level clay core shall be compacted to a minimum o f 98% PROCTOR density.  

3.3.5.7 Stability  

The various zones making up the embankment can be seen on the Dam Layout plan. The total seepage 
through the dam is likely to be less than 2 l/min.  The likely seepage through the foundation has not been 
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estimated but is expected to be more than the core seepage due to the joints in the rock. Curtain grouting 
is not considered necessary along the rock. 

3.3.5.8 Settlement  

The embankment will be constructed 5% higher than the height above the general ground level to the 
theoretical non-overspill crest level in order to allow for long term settlement. Constructed crest level is 
1,312m a.s.l over the river bed and reducing to the abutment ends. 

3.3.6 Foundation and materials  

The right abutment is of stable deep sandy clay loam spoils over dense stable foundations. The river 
crossing is long and wet. A 1.0m thick layer of soft deposited silt occurs over the river area. This soft 
unstable soil will be excavated to waste before the bottom layers of the embankment are laid. The core 
trench will be  excavated to impervious, stable footings which outside of the river affected area will be 
about 3m deep, while the excavations across the river area are likely to be as deep as 7m. The left abutment 
is mostly shallow sandy soil over the rock, or rock itse lf. The left abutment foundations are stable. A low 
concrete key will be set on the exposed rock at the bottom of the core trench where it crosses the rock. 
Abundant good, stable material for all aspects of the dam, are available on site within the basin area and 
spillway cut area, including rock for the dry -stone toe and stone pitching. 

This sandy clay loam soil is very suitable for the cut off trench, the hearting and also for the upstream zone 
of the embankment. Adjacent to the sandy clay loam, but furth er up the slope and closer to the hills is 
found medium to coarse gravel mixed with sandy loam. This gravelly material is very suitable for the 
downstream zone. 

3.3.7 Spillway and Hydrology  

3.3.7.1 Spillway type and stability  

A Left Bank service spillway will be employe d. It will be a masonry weir founded on rock that is situated 
2- 3m below natural ground level. Weir length will be 75m. The weir will start at chainage 798m and go in 
a straight line up the Left abutment for 75m. The spillway width is 100m and has a total  freeboard of 4.0m 
consisting of 3.5 m wet freeboard and 0.5 m dry freeboard. 

3.3.7.2 Spillway discharge channel  

The spillway discharges directly to the river at an oblique angle to the river.  The dense surface rock that 
the weir is sited on extends downstream of  the weir and then disappears underground. In the return to 
river portion of the spillway the soil is moderately deep and will be excavated for use as construction 
material. Some maintenance work will be needed after the initial few rainy seasons to strengthen any cut 
back that may occur closer to the river. The area of the weir is expected to withstand normal floods. 

3.3.7.3 Hydrology  

The dam has a total catchment area of 202km² that will be draining into the dam. This section of catchment 
has historically yielded  a lower MAR than that in the lower catchment. The records from the upper dam 
indicate an average yield of 80mm runoff yielding 3 760 000m³ into the upper Dam. Consequently, there 
will not be a large yield from the river coming out of the upstream Dam. How ever, the flood calculation is 
over the entire catchment based on an assumed maximum return period flood of 1:2000 years. The balance 
of water to fill the proposed irrigation dam will be from the overflow of the upstream dam. Based on the 
size and low hazard potential the 1 in 2000-year flood has been selected as the Safety Evaluation Flood 
(SEF). The recommended value peak in flow flood is calculated at 2 410m³ per second, while the outflow 
flood is calculated to be 2 049m³/sec out- flow flood. These values embrace a flood reduction factor of 30% 
for topography, basin absorption factor, soil type, vegetation, slope and expected precipitation intensity. 
This is considered normal for most of Southern Province Zambia. 

3.3.7.4 Water Catchment Area  

The catchment area feeding into proposed Siachitema Dam is 202Km². The length of the catchment is 17 
Km and the catchment comprises of deep, porous, sandy type soils which release a base flow well into the 
dry season. 
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3.3.8 Drainage  

The construction approach for the dam incorporate s a primarily homogenous structure due to the uniform 
engineering and drainage characteristics of the materials available on site. However, as construction 
progresses and different materials are encountered, a strategic zoning of soils will be implemented. This 
zoning strategy will enhance the dam's overall integrity and functionality by allocating materials to specific 
zones based on their properties. 

The majority of soils available on site are identified as sandy clay loams. These soils are particularly suited 
for the core, hearting, and upstream zones of the dam, where their properties will contribute to the 
structure's stability and impermeability. On the other hand, the more porous materials, such as sands and 
gravels, are designated for placement in the downstream zone. This arrangement takes advantage of their 
higher permeability, facilitating better drainage away from the dam.  

To manage surface runoff effectively, the design includes a slope of 1:20 directed towards the upstream, 
ensuring that rainwat er is efficiently diverted away from the dam. Additionally, foundation drains are 
planned at intervals of 5m center-to-center (c-c) along the downstream side, extending from the river up 
to contour 1306m at each abutment. These drains will measure 0.6 meters by 0.6 meters and will reach from 
the downstream toe into the embankment, up to the existing toe line. The selection of drainage materials 
will be finalized on site, with options including rocks and river sand.  

3.3.9 Water delivery infrastructure  

During oper ation of the dam and once the dam is filled up with summer flow flood, there will be need for 
various farmers around the dam to construct water delivery infrastructures in order to abstract water from 
the dam to various portions of their farms such as center pivots, pastures area, etc. Once approval for the 
dam construction is obtained from various approving agencies, each farmer will prepare separate EIAs for 
the irrigation purposes of their farms and this will include the designs for the irrigation pipes and other 
irrigation facilities that each farmer shall employ.  

 

3.3.10 Summary of the main features of the dam  

Table 3.3-2: Main features of the dam  

Catchment area  

Catchment area  202Km²  

Catchment Length  17Km  

River Bed Level  1295.00m  

Design Crest Level  1311.00 m  

Crest Height Above River Bed  16.00 m  

Settlement Allowance  5%  

Dam Wall Length  750 m  

Dam Crest Width  4. 0 m  

Upstream Slope  3: 1  

Downstream Slope  3: 1  

Weir Width  75.00 m  

Total Freeboard  4.0m  

Dam Capacity @ FSL  3 617 456m³  

Throwback  3850 m  

Surface Area @ FSL  111 Ha  

Outlet Pipe Inlet Level  To be decided  

ITEM   UNITS   
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CLEARING     

Strip- plan and borrow areas  9500 m³  

Bush clear plan and borrow area  8 Ha  

EXCAVATI ONS    

Foundations to waste (est)  2 800 m³  

Core Trench (est)  4 000 m³  

Foundation drains  504 m³  

Open Drains  612m³  

Trim Breach    

BACKFILL      

Replace wasted foundations with Stable soil  2 800m  

Core trench (est)  4 000 m³  

Embankment total earth  144 986 m³  

Less existing earth: work to do  109 372m³  

Rework crest   4320m³  

Foundation Drains (Rock)   504 m³  

River Sand  480m³  

Drystone toe (rock)  155m³  

Trim back Breach Sides  1225m³  

Backfill Trimmed Breach  7385m³  

Outlet Works      

To be Decided    

SPILLWAY      

Masonry Weir x 75 m long  433m³  

Key Wall  171m³  

Apron and Foundation  55m³  

PROTECTION WORKS      

Stone Pitching  10m³  

Plant grass over embankment + spillway  6 Ha  

FUEL     

Total estimate  150 000 liters  

OTHER      

Contingencies  @ 10% of total cost of dam  

Engineers Fees  As per contract  

Labour  8500 labour days (est)  
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Figure 3.3-1: Site Layout for the Siachitema Dam 
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Figure 3.3-2: Cross-Sections of the proposed Siachitema  Dam  
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Figure 3.3-3: Spillway details  
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3.4 Proposed Project Activities (Lifecycle)  

3.4.1 Planning a nd Design Phase  

The dam project began with the concept development that involved desk and field assessment with a view 
to establishing the need for the project. A wide range of considerations including the capacity of the existing 
water sources to satisfy the demand, water demand trends and uses as well as social and economic linkages 
of water in the target area have been undertaken. This was achieved by the Dam Design Consultants as a 
reference for the feasibility study and has not been discussed further under this report.  

Development of the concept was followed and like typical environmental scoping process, this study 
involved determination of the viability of the proposed dam project with respect to sustainability of water 
feed, environmental suitabilit y, social acceptability and economical justifications. Preliminary physical 
surveys, measurements and social evaluations were carried out in conjunction with all stakeholders and in 
reference to all other social and economic initiatives in the project area. The feasibility report so produced 
was a fulfilment of the desires of the communitiesõ dream of water availability while the positive 
implications over -ride the negative impacts that would otherwise be mitigated through integrated 
measures during the dam construction and use of the water there from.  

While design work was mainly a desk activity, there are significant ground activities that took place. 
Topographical surveys, cadastral surveys, hydrological evaluations and measurements, geological and 
soils tests and other environmental considerations are among the physical activities. Interactions with the 
stakeholders and local communities for first -hand information particularly with respect to specific physical 
features, land ownership and desired design considerations was also undertaken during this stage.  

The rest of the work was carried out at the desk level such as to include design calculations and drawings, 
consultations between various stakeholders and the client, design reporting and development of  project 
costs estimates. Implementation schedules and responsibilities were also prepared under this stage. The 
current study for environment and social impact assessment study is utilizing the design outputs, 
particularly at the preliminary stage, in det ermining quantified impacts and appropriate preventive action 
plans. The environmental management plan development will be guided by the details of the design 
principles.  

The Planning and Design Phase has also involved the preparation of the Environmental and Social Impact 
Statement which has identified all project impacts on the bi -physical and social environment and proposing 
measures to address all project impacts. 

3.4.2 Construction Phase  

In order to implement the proposed Siachitema dam rehabilitation, it wi ll require different types of raw 
materials as inputs. For outlet works, rubber lined pipes and fittings of various diameters will be used. The 
embankment and spillway will be cleared of vegetation and top soil. The core will be excavated to bedrock 
and spread and compacted with suitable impervious material. The rest of the embankment will be 
constructed using suitably conditioned material.   

The material to be used for the embankment will mainly be excavated from the spillway area, outlet works 
and designated borrow areas if need be. Bull dozers and other related equipment will be used. The borrow 
area will be in close proximity to the main embankment thereby reducing hauling distances. In addition, 
removing of the soil from the outflow area down to rock wi ll limit siltation for the downstream portion of 
the stream. All foreign materials will be removed except vegetation before flooding the area. Vegetation 
left will enhance fish breeding as it rots and this will encourage legal fishing. Dam construction is the most 
notable phase due to the involved activities.  

This construction activity will cover the entire project area that will be inundated:  
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Á Decommissioning of pollution point sources throughout the area proposed for inundation. 
Pollution point sources in clude pit latrines, septic tanks (where they exist), cattle pens, graves and 
any waste dumping sites; 

Á Excavations and earth moving as per the design including removal of spoils to the designated 
duping locations.  

Á Masonry works and erection of structural c omponents at the various locations 
as per the designs; and 

Á Rehabilitation works of the affected areas including deep excavations and material sites, re-
vegetation of appropriate zones, polluted sites, etc. 

Á Excavation of the land to required levels.  
Á Establishment of onsite concrete batch plants. 
Á Removal off site of some builders  rubble, excess soil, stones and rock. 
Á Excavation of trenches and foundation works.  
Á Installation of Pipe work  
Á Construction of embankment. This will involve compaction of earth.  
Á Construction of the spillway  
Á Landscaping (spreading stockpiled topsoil and pla nting grass on embankments and other areas 

prone to soil erosion). 
3.4.2.1 Waste Management 

Waste management during the reconstruction phase will include the following:  

Á Provision of workerõs sanitation; 
Á Collection and disposal of domestic waste such as packaging and food wrappers, replaced or worn 

out equipment parts, at ZEMA approved disposal sites in Choma town;  
Á Transportation and disposal of building waste and rubble;  
Á Collection and disposal of used oils / lubricants according to ZEMA requirements and ERB 

standards; 
Á Collection Van will be used to transport the waste from the site to the disposal site;  

Biodegradable and non- biodegradable waste will be produced at the sites during construction and 
maintenance. The non-biodegradable waste such as plastic may compromise the scenic beauty of the area. 

It is envisaged that approximately 10kg of domestic waste will be generated everyday on site and waste 
will be disposed of using the composite method.  

3.4.2.2 Materials Mobilization, Handling and Storage  

This refers to the acquisition, delivery and storage of materials required for preparation and construction 
works. Dam core material, gravel/laterite rock for rock fill and rip -rap will be obtained from sources within 
the dam basin. Other stone aggregates sand and will be acquired and transported from approved suppliers 
in Choma Town. Fuel and lubricants for running site equipment and machinery will be stored at existing 
approved storage facilities, fuel will be delivered to site on a daily basis by approved fuel bowser. Spill ki ts 
will be provided on -site for trapping accidental oil / fuel leaks or spills. Other materials that will be 
transported and stored include cement, blocks and timber.  

3.4.2.3 Maintenance of Machinery  

All routine maintenance and repair of vehicles and machinery dur ing site preparation will be carried out 
at the established workshop facilities offsite. However emergency repair and maintenance procedures, 
such as emergency oil change, may be carried out on site. 
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3.4.2.4 Movement of Traffic and Heavy Machinery  

Transportation of materials / waste to and from the site will involve the movement of heavy vehicles on 
access roads to the project site as well as within the site. Day to day movement of AAZ vehicles and other 
project contracted professionals will also add to the volume  of preparation/construction traffic to the site.  

Preparatory / construction activities such as clearing, excavation, earth moving and mixing of concrete will 
involve the movement and operation of heavy plant and equipment around the site.  

3.4.2.5 Commissioning  

This will be the formal hand -over and operationalization of the dam upon completion. Among other 
activities, the contractor and the client will ensure there are no unresolved social concerns, the facility has 
been completed to the design details, affected sites have been well rehabilitated and that all components 
are operational. In addition to the paper work, there will be a physical evaluation of the facility that will 
involve the contractor, WARMA, relevant Government departments and the design consultant . 

3.4.3 Dam Operations  

The very initial stage of the dam operation will be to ensure it is relieving water from  
the catchment through the rivers and runoff during the rains. This could take up to one year during which 
there will be strict management of flows in the river to ensure dependants and ecosystems downstream are 
sustained. Upon the dam filling, the water will be utilized in accordance to established guidelines and 
regulations agreeable to the Water Act and other regulatory authorities. Long -term operation will also 
ensure environmental flows for downstream ecosystems. 

Other activities envisaged during operation of the dam are:  

Á Provision of water for irrigation and livestock watering;  
Á Maintenance of the embankment and spillway;  
Á General cleaning of surroundings and water ways.  

3.4.4 Decommissioning Phase  

The decommissioning phase of a dam project is a crucial aspect of its lifecycle, especially when the dam 
reaches the end of its operational lifespan or when there is a need to retire the structure due to safety 
concerns, changes in environmental regulations, or shifts in community needs. During the 
decommissioning phase, several key considerations and actions need to be addressed: 

Á Comprehensive Decommissioning Audit : A thorough assessment of the dam's condition, 
structural integrity, environmental impacts, and stakeholder considerations will be conducted.  

Á Stakeholder Engagement : It is vital to engage with all relevant stakeholders, including local 
communities, government agencies, environmental groups, and other i nterested parties. Their 
input and concerns should be considered in the development of the decommissioning plan.  

Á Decommissioning Plan Development : Based on the findings of the decommissioning audit and 
EIA, a comprehensive decommissioning plan should be developed. This plan should outlines the 
specific steps, timelines, and resources required to safely and effectively decommission the dam. 

Á Safety Measures: Safety protocols and measures should be established to ensure the protection of 
workers, communities, and the environment during decommissioning activities. This includes 
addressing potential hazards such as dam breaches, sediment release, and water quality impacts. 

Á Infrastructure Removal and Restoration : The decommissioning plan should outline procedures 
for the removal of dam infrastructure, including gates, spillways, and associated structures. Proper 
restoration of the surrounding environment, including river channels, riparian habitats, and 
downstream ecosystems, should also be incorporated into the plan. 

Á Sediment Management : Sediment accumulated behind the dam may contain pollutants or 
contaminants that require careful management during decommissioning. Strategies for sediment 
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removal, treatment, and disposal should be outlined to minimize adverse impa cts on downstream 
water quality and habitats.  

Á Monitoring and Adaptive Management : A monitoring program should be established to track the 
effectiveness of decommissioning activities and assess any potential long-term impacts on the 
environment. This allows  for adaptive management strategies to be implemented if unforeseen 
issues arise during or after decommissioning. 

Á Regulatory Compliance:  Compliance with relevant regulatory requirements and permits is 
essential throughout the decommissioning process. Close coordination with regulatory agencies 
ensures that all necessary approvals are obtained and that decommissioning activities adhere to 
legal and environmental standards.  

3.5 Required Raw Material for the Project  

3.5.1 Raw Material Inputs - Preparation/Construction Phase 

During the reconstruction of a dam, various raw materials will typically be used to build and reinforce the 
structure. Some of the key raw materials include: 

1. Concrete: Concrete is one of the primary materials used in dam construction. It is used to build the 
dam's core, walls, spillways, and other structural components. Concrete provides durability, 
strength, and resistance to water erosion. 

2. Steel: Steel reinforcement bars (rebar) are commonly used within concrete structures to enhance 
their tensile strength and prevent cracking. Steel is also used in the fabrication of gates, penstocks, 
and other mechanical components of the dam. 

3. Aggregates: Aggregates such as sand, gravel, and crushed stone are mixed with cement and water 
to produce concrete. These materials provide bulk and stability to the concrete mixture while 
enhancing its structural integrity.  

4. Rock and Fill Material : Rocks and fill materials are used for embankment dams or as foundation 
materials for concrete dams. These materials provide stability and support to the dam structure.  

5. Geotextiles and Geomembranes : Geotextiles and geomembranes are used for erosion control, 
filtration, and reinforcement purposes. They are often employed in dam construction to prevent 
soil erosion, stabilize slopes, and enhance the integrity of embankment dams. 

6. Wood : In certain cases, timber may be used for cofferdams, temporary structures, formwork, and 
construction scaffolding during dam construction.  

7. Piping and Conduits : Various piping materials such as steel, HDPE (high-density polyethylene), 
and concrete pipes are used for water conveyance systems, penstocks, and outlet works within the 
dam structure.  

8. Construction Equipment and Machinery : While not raw materials per se, construction equipment 
and machinery such as excavators, bulldozers, cranes, and trucks are essential for transporting, 
handling, and placing raw materials during dam construction.  

9. Specialized Materials : Depending on the design and requirements of the dam, specialized 
materials such as grout, shotcrete, waterproofing membranes, and expansion joints may be used 
to enhance the structural integrity and longevity of the dam.  
 

The material to be used for the embankment will mainly be excavated from the spillway area, outlet works 
and designated borrow areas if need be. Bull dozers and other related equipment will be used. The borrow 
area will be in close proximity to the main embankment thereby reducing hauling distances. In addition, 
removing of the soil from the outflow area down to rock will limit siltati on for the downstream portion of 
the stream. All foreign materials will be removed except vegetation before flooding the area. Vegetation 
left will enhance fish breeding as it rots and this will encourage legal fishing.  
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3.5.2 Raw Material Required During Operat ion Phase  

During the operation phase of a dam, various materials and resources are necessary to ensure the efficient 
functioning and maintenance of the dam infrastructure. These include:  
 

1. Water: Water is the primary raw material required for the dam's res ervoir to accumulate and store. 
The availability and management of water resources are crucial for various purposes such as 
hydroelectric power generation, irrigation, drinking water supply, industrial use, and recreational 
activities. 

2. Concrete and Cement: Concrete and cement may continue to be required during the operation 
phase for periodic maintenance, repairs, and upgrades of the dam structure, spillways, 
embankments, and other hydraulic components. Concrete may be needed for patching cracks, 
reinforcin g structures, and addressing erosion concerns. 

3. Steel and Metal Components:  Steel and metal components such as gates, penstocks, valves, and 
turbines are essential for controlling water flow, regulating reservoir levels, and operating 
hydroelectric power ge neration systems. These components may require periodic inspections, 
maintenance, and replacement to ensure optimal performance and safety. 

4. Aggregate Materials : Aggregate materials such as sand, gravel, and rock may be needed for 
erosion control, bank stabilization, and maintenance of access roads, embankments, and spillways 
around the dam site. 

5. Geotextiles and Geomembranes:  Geotextiles and geomembranes are critical for erosion control, 
slope stabilization, and lining systems within the reservoir, spillways , and downstream areas to 
prevent seepage, erosion, and sedimentation. 

6. Electrical Components:  Electrical components including cables, wires, transformers, and 
monitoring equipment are essential for the operation of hydroelectric power generation systems, 
safety alarms, instrumentation, and control systems within the dam infrastructure.  

7. Chemicals and Treatments : Chemicals such as algaecides, disinfectants, and water treatment 
agents may be required to maintain water quality, prevent algae growth, control sed imentation, 
and mitigate the buildup of organic matter within the reservoir and intake structures.  

8. Maintenance and Repair Materials:  Various maintenance and repair materials such as sealants, 
adhesives, coatings, and grouts may be necessary to address wear and tear, corrosion, and other 
structural issues in the dam and associated hydraulic structures. 

9. Safety Equipment and Supplies : Safety equipment and supplies including personal protective 
equipment (PPE), safety signage, emergency response kits, and rescue gear are essential for 
ensuring the safety of personnel, visitors, and workers operating within the dam site.  

10. Fuel and Lubricants : Fuel and lubricants are required for operating machinery, vehicles, and 
equipment used for routine inspections, maintenance  activities, and emergency response at the 
dam facility.  

11. Monitoring and Control Systems:  Monitoring equipment, sensors, telemetry systems, and data 
acquisition devices are necessary for monitoring water levels, flow rates, structural integrity, and 
environ mental conditions within the dam and its surrounding areas.  

12. Labor and Expertise:  Skilled labor, engineering expertise, and specialized technical knowledge are 
essential for the effective operation, maintenance, and management of the dam infrastructure, 
including reservoir operations, flood control, environmental monitoring, and emergency response.  

3.6 Products, By-Products and Wastes 

3.6.1 Products 

For the proposed construction of the dam, the product will be a water body which will transform the 
current situation of  a perennial river into a permanent large water body.  
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3.6.2 Waste from the preparation/construction phase  

The following waste is expected to be generated during the preparation and construction phases: 

Á Rubble and dust resulting from site clearing operations (tre nching, excavations, lying of foundations, 
movement of machinery/vehicles and cut and fill activities) for land preparation.  

Á Domestic and Sanitary waste generated by the construction workforce. 
Á Construction waste resulting from rejected concrete, broken blocks and tiles, scrap timber, steel rod 

and wires, etc. 
Á Solid waste resulting from discarded packaging materials (e.g., empty cement bags, carton boxes, 
plastic packs, and empty paint containers), leftover food stuff and food waste from workerõs canteen, 
etc. It is recommended that watering be enforced to keep dust at minimal levels. The employees at 
the site shall also be provided with dust masks to protect them from dust emissions.  
 

3.6.3 Waste Products During Operation Phase  

During the operation phase of the d am, minimal waste is expected due to limited activities around the 

dam site. The primary waste product that may be generated during this phase is related to routine 

maintenance activities, particularly grass cutting and vegetation management around the dam  wall and 

surrounding areas. 

Á Grass Cutting Waste : Grass cutting and vegetation management are necessary to maintain 

visibility, access, and safety around the dam infrastructure. As a result, grass clippings and 

vegetation trimmings may be generated periodi cally during routine maintenance activities.  

Á Minimal Waste Generation : Apart from grass cutting waste, no significant waste products are 

expected during the operation phase of the dam. The operational activities primarily focus on 

reservoir management, hydroelectric power generation, environmental monitoring, and safety 

inspections, which do not involve extensive waste generation.  

Á Waste Management Practices: Proper waste management practices will be implemented to handle 

and dispose of grass cutting waste responsibly. This may include composting, mulching, or 

recycling of organic materials where feasible to minimize environmental impact and promote 

sustainable practices. 

Á Environmental Considerations : Environmental considerations will be taken into account wh en 

managing grass cutting waste to prevent contamination of water bodies, soil erosion, and 

disturbance to wildlife habitats in the vicinity of the dam site.  

The use and storage of hazardous materials during the operation phase of the Siachitema dam project 

may not be as extensive as in some industrial settings, but there are still several categories of materials 

that might be present and require careful management. 

3.6.3.1 Hazardou s Materials To Be Present During  Operation  Phase of the Siachitema Dam  

1. Lubricants a nd Hydraulic Fluids:  Used in machinery for moving gates and turbines. These can 

contain toxic compounds that are harmful if leaked into the environment.  

2. Cleaning Agents and Corrosion Inhibitors:  Chemicals used for maintenance of mechanical parts 

and structures might include strong acids or bases and other compounds that require careful 

handling.  

3. Fuel Storage: For backup generators or vehicles used on site, fuels such as diesel and gasoline are 

stored and can pose a risk of spills or leaks. 
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4. Paints and Coatin gs: Used for maintenance and corrosion prevention on metallic structures. 

Some of these may contain heavy metals or solvents that are hazardous. 

5. Batteries: Containing acids and heavy metals, used for backup power supplies and in various 

control systems. 

6. Pesticides:  In some cases, especially in reservoir areas, pesticides may be used for vegetation 

control to maintain water quality and prevent the proliferation of vectors like mosquitoes.  

7. Construction Chemicals:  If ongoing improvements or expansions are part  of the operation 

phase, materials such as concrete additives, sealants, and others that might be considered 

hazardous could be in use. 

Management and Mitigation  

¶ Containment and Spill Response:  Having secondary containment systems for stored liquids, 

spill  kits, and trained response personnel is critical. 

¶ Regular Monitoring:  Inspection and maintenance routines will be done to detect and fix leaks or 

other potential hazards. 

¶ Waste Management: Proper disposal of hazardous waste according to local and international 

regulations to minimize environmental impact.  

¶ Training:  the Contractors will e nsuring all personnel are aware of the hazards and know how to 

handle materials safely and what to do in an emergency. 

¶ Environmental Monitoring:  Regular testing of water quality downstream of the dam to detect 

any potential contamination events early.  
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4 PROJECT ALTERNATIVES  

In the context of reconstructing the Siachitema Dam, the meticulous evaluation of project alternatives takes 
on a profound significance. This phase highl ights the necessity of carefully weighing the available options, 
ensuring that the chosen path aligns seamlessly with the goals of rejuvenating this vital water resource. By 
exploring and scrutinizing alternatives, we can mitigate risks, optimize resource allocation, and ensure the 
sustainable reconstruction of the Siachitema Dam. The analysis of alternatives becomes a compass guiding 
us towards an optimal, balanced, and pragmatic solution. As we navigate the intricacies of this decision -
making process, we not only ensure the project's future success but also establish a foundation that 
harmonizes with the overarching objectives of this reconstruction . For the proposed project, four 
alternatives are feasible as follows; 

Á The ôNo Projectõ alternative; 
Á The ôYes Projectõ alternative; 
Á Alternative Location;  
Á Alternative Design and Technology  

4.1 The ôNo Projectõ alternative 

In the absence of any reconstruction efforts following the collapse of Siachitema Dam, the "No Go" 
alternative presents a scenario where the dam remains in its current state of disrepair, with no immediate 
action taken to address its condition. This alternative entails a continuation of the status quo, which carries 
its own set of implications and consequences. 

4.1.1 Impacts of the No Go Alternative;  

Conti nued Water Scarcity:  A failure to reconstruct the dam would mean an ongoing shortage of water 
resources, especially during the dry months. The local community would continue to face challenges in 
securing an adequate and reliable water supply for various p urposes, including domestic use, agriculture, 
and livestock.  

Agricultural Productivity Decline:  The agricultural sector would continue to suffer from reduced access 
to water for irrigation, resulting in diminished crop yields and limited opportunities for  diversifying 
agricultural practices. Farmers would experience decreased productivity and limited income potential.  

Economic and Livelihood Challenges:  The collapse of the dam without reconstruction would perpetuate 
economic difficulties for the local pop ulation, as many livelihoods are closely tied to agriculture. These 
challenges may manifest as income loss, increased unemployment, and a general decline in the standard 
of living.  

Environmental Consequences:  The environmental ecosystem surrounding the collapsed dam may 
undergo further changes, impacting aquatic life, plant species, and the overall balance of the ecosystem. 
The absence of restoration efforts could result in long-term ecological imbalances.  

Social Discontent:  Prolonged water scarcity and i ts ripple effects on agriculture and livelihoods may lead 
to social discontent and frustration within the affected Siachitema community. Access to clean water for 
domestic use would continue to be a challenge, affecting overall well -being.  

It is essential to recognize the substantial adverse impacts that the "No Go" alternative would impose on 
the local community, the environment, and the overall socio -economic landscape. This alternative 
underscore the urgency and significance of the proposed Siachitema Dam rehabilitation project in 
mitigating these challenges and improving the quality of life for the affected population.  
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The No Project alternative  is therefore not a viable alternative  as the proposed Siachitema Dam will 

provide water for domestic use, l ivestock watering and used for irrigation purposes. These will improve 

the livelihoods of the communities and reduce poverty at the same time.  

4.2 Alternative Location  

The reconstruction of the Siachitema Dam presents the need to identify the most suitable location for the 
project, considering that the dam has already existed but is now in a state of disrepair. In addition to the 
original dam site, two other small dams were evaluated as potential location alternatives. It's important to 
acknowledge that the existing site presents historical significance and established infrastructure, while the 
smaller dams may provide certain advantages and disadvantages based on their locations. This section 
provides an in -depth analysis of the location alternatives to determ ine the most appropriate site for the 
rehabilitation project.  

4.2.1 Location Alternatives:  

Original Dam Site (Alternative A):  The reconstruction of the Siachitema Dam at its original location, which 
carries historical significance and comes with existing infra structure. However, the original site is affected 
by siltation issues, which require mitigation.  

Small Dam 1 (Alternative B):  A smaller dam, distinct from Siachitema Dam, located in a different area 
within Siachitema village. While it may have lower silta tion concerns, it is geographically separate from 
the original site and requires significant infrastructure development.  

Small Dam 2 (Alternative C):  Similar to Alternative B, this smaller dam is located in a different area. It also 
offers potential advan tages in terms of reduced siltation but demands infrastructure development for water 
supply.  

4.2.1.1 Comparison of Location Alternatives   

Historical Significance:  Alternative A carries historical importance due to the original Siachitema Dam. 
Alternatives B and C lack this historical relevance.  

Siltation Concerns:  Alternative A faces siltation challenges that require effective mitigation. Alternatives 

B and C have potential benefits in terms of siltation reduction.  

Infrastructure:  Alternative A benefits from exi sting infrastructure. Alternatives B and C demand additional 

infrastructure development.  

Community Impact:  Alternative A may involve impacts on existing communities near the original site. 

Alternatives B and C have their implications regarding community d isplacement or disruption.  

Proximity to Water Sources:  Alternative A is located near established water sources. Alternatives B and C 

may require sourcing from different water bodies.  

Feasibility Analysis:  All three alternatives are technically feasible f or the dam's reconstruction, with 

variations in terms of infrastructure development, siltation mitigation, and community impact.   

The selection of the most suitable location should align with local water resource management strategies, 

environmental preservation, and regional development priorities. Community needs and ecological 

conservation should be considered in the decision-making process. Therefore, considering the historical 

significance, existing infrastructure, and the economic feasibility of the project, it is recommended that 

Alternative A, the original dam site, be chosen for the reconstruction of the Siachitema Dam. While siltation 

challenges exist, effective mitigation measures can address this issue. The historical importance and 

established infrastructure offer significant advantages, ensuring the dam's continuity and water supply to 

the area. Alternatives A and B may provide more stability and potentially lower construction costs. 
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However, they may not offer the same historical benefits or w ater distribution infrastructure as the existing 

Siachitema Dam site.  

4.3 Design and Layout Alternatives  

The Siachitema Dam has been a pre-existing structure, which requires reconstruction to restore its 
functionality. Given the nature of this project, there have been no design or layout alternatives considered. 
Instead, the focus has been on defining the reconstruction approach based on the existing structure's 
parameters and addressing any necessary improvements. 

4.3.1 Design Consideration  

 In this context, the design of Siachitema Dam primarily involves assessing the condition of the existing 
dam wall, its structural integrity, and materials used. The aim is to ensure that the reconstructed dam 
conforms to contemporary engineering standards, addressing any wear and tear that has occurred over 
time.  

4.3.2 Layout and Placement  

 For the layout of the reconstructed Siachitema Dam, the same location as the existing dam has been 
maintained. No alternative sites have been explored, as this project is centred around the reconstruction of 
the existing infrastructure. The layout retains the original geographical position and catchment area, 
ensuring minimal disruption to the environment.  

4.3.3 Justification   

The decision to refrain from exploring design or layout alternatives is base d on the nature of this project. 
Siachitema Dam's reconstruction is essential for its continued function, and there is a need to retain the 
historical footprint to the greatest extent possible. Deviating from the existing location was not considered 
as it would introduce complications and potential environmental impacts.  

Given that Siachitema Dam is an existing structure requiring reconstruction, there have been no alternative 
design or layout options considered. The project's primary objective is to restore and improve the pre -
existing dam's functionality while adhering to modern engineering standards. The layout plan will be 
submitted as part of the ESIS Report, indicating the preferred location of the dam wall and croplands.  This 
approach ensures that the historical and environmental aspects of the dam are preserved while achieving 
the necessary upgrades for safety and performance.  

4.4 Rain or irrigation farming alternatives  

4.4.1 Rainy Season Utilization  

One alternative to consider is optimizing the use of the  rainy season. During the rainy season, there's a 
significant influx of water that can be harnessed for both immediate use and storage. This approach offers 
the advantage of utilizing natural water sources, potentially reducing the reliance on the dam for a part of 
the year. However, this alternative also has limitations, including the seasonal variability of rainfall, which 
can lead to unpredictable water availability. Additionally, it may not be sufficient to support year -round 
agricultural and irrigation  needs.  

4.4.2 Irrigation Alternatives  

Irrigation methods are another set of alternatives to explore. These can include both traditional and modern 
irrigation techniques. Traditional methods, such as surface irrigation or gravity -fed systems, are cost 
effective but often less efficient in water usage. On the other hand, modern methods, like drip irrigation or 
sprinkler systems, are more water-efficient but may require higher initial investments.  
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4.4.3 Hybrid Solutions  

A combination of strategies may be the most practical approach. This could involve utilizing the rainy 
season's abundance to replenish the dam and implementing various irrigation techniques. The dam can 
serve as a reservoir for dry seasons, while different irrigation methods can be tailored to specific crops and 
land types. Hybrid solutions provide a degree of resilience, allowing adaptation to seasonal variations.  

4.5 Process / technology alternatives  

In the evaluation of process technology alternatives for the reconstruction of the Siachitema Dam, two key 
options have been considered: Modern Dam Engineering and Solar-Powered Solutions. These alternatives 
represent diverse approaches to ensure the dam's structural integrity and operational efficiency while also 
emphasizing sustainable and eco-friendly prac tices.  

Modern Dam Engineering:  Modern dam engineering encompasses the use of state-of-the-art construction 
materials and advanced engineering practices to enhance the structural integrity and safety of the dam. 
This approach prioritizes longevity and resi lience, aiming to prevent future dam failures. Key features of 
this alternative include:  

Á Utilizing reinforced concrete and advanced construction materials for increased durability.  
Á Incorporating modern dam design principles to meet or exceed internationa l safety standards.  
Á Employing sophisticated engineering techniques to ensure the structural stability of the dam.  

While this approach may involve higher initial costs and technical requirements, it provides the 
reassurance of a dam that is less susceptible to potential issues, thus ensuring the long-term sustainability 
of the irrigation project.  

Solar-Powered Solutions:  Solar-powered solutions are an eco-friendly and energy -efficient alternative that 
focuses on reducing the project's carbon footprint and long-term operational costs. Key aspects of this 
approach include:  

Á Integration of solar panels to provide renewable energy for various dam operations, such as water 
pumping, control systems, and irrigation.  

Á Implementation of energy -efficient technologies to minimize power consumption and reduce 
reliance on fossil fuels.  

Á Promotion of sustainable practices, aligned with environmental conservation efforts.  
The use of solar power not only reduces the project's carbon emissions but also contributes to long-term 
cost savings, as it harnesses a free and abundant energy source. This sustainable alternative aligns with 
contemporary environmental concerns and promotes the responsible use of natural resources.  

The reconstruction of Siachitema Dam using modern technology and engineering methods emerges as the 
most practical and beneficial choice. T a comprehensive solution that aligns with contemporary 
environmental standards, ensures sustainable irrigation access, and maximizes agricultural productivity 
while mini mizing potential environmental disruptions. It strikes a balance between meeting the 
community's needs and addressing environmental considerations, making it the preferred approach for 
the Siachitema Dam project.  

4.6 The ôYes Projectõ alternative 

This alternative envisions that the proposed project will be implemented as proposed in its entirety. It is 
the best alternative in mitigating the potential loss of benefits to the proponent, the community and the 
Government of Zambia.   

Under this option, the develop ers would be issued with an environmental license. In issuing the license, 
ZEMA would approve the proposed Siachitema Dam and would require that all mitigation measures 
proposed in this ESIS Report be put in place during all phases. The impacts and mitigation measures for 
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this alternative will be discussed in detail throughout ESIA report. The positive impacts will also be 
identified. The Merits of this alternative are as follows:  

Á The property (land) value will appreciate and the investment made in the pro perty will be 
productive from the optimal economic and spatial land -use; 

Á The community will have a potential source of water from the Siachitema dam; and  
Á The local and national economies will improve from the revenue to be collected from the increased 

agricultural activities at the farm.  
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5 ENVIRONMENTAL AND SOCIAL BASELINE CONDITIONS  

5.1 Introduction  

This section describes the existing environmental and social sensitivities of the study area (described 
below). The sensitivities include the relevant components of the physical, biological and socioeconomic 
environment including interactions amongst them. It also includes projected changes that will be used by 
the Project such as existing traffic, population etc. The baseline information has been collected through 
primary and secondary sources with specific reference to project aspects which may influence the 
surrounding environment from the Dam development activities. This data had been collected through a 
concerted effort of:  

Á Reconnaissance survey and field visits;  
Á Primary monitoring of key environmental parameters like air, water, soil and noise collected as 

part of EIA study of Dam;  
Á Primary ecological and socioeconomic survey during post monsoon season;  
Á Stakeholder consultations with local people, government departments in Kalomo and local 

leadership etc.; and  
Á Review of literature on available secondary information.  

The purpose of describing the environmental and social baseline of the study area is to:  

Á To describe the environmental characteristics of the Project site and surrounding areas to identify 
key resources and receptors that will be affected by the Project;  

Á To understand the significance of the different habitats within the study area and its importance 
for sustaining species of conservation importance, in terms of providing habitat contiguity to the 
surrounding region and dependency of surrounding communities.  

5.2 Study Area  

The area is in Siachitema village and 2.5km to the dam wall at Sichikwenkwe stream. The dam is located 
on the Sichikwenkwe stream, across the stream is a farm owned by Mr. Cornhill a local farmer of Siamabele 
village. The entire land is a traditional land under Chief Siachitema. The proposed site for the dam is 
located 2.5Km from Siachitema market area and the dam will cross the Sichikwenkwe stream  which has 
been demarcated as study area for the Project by considering the extent of project impact in terms of air 
quality, noise, water resources, human settlement, cultural heritage sites, location of labour sites, location 
of the access roads besides considering the actual land area which has been procured for the project and 
its utilities footprints. However, direct impacts of the project have been focused on the 111Ha of land to be 
flooded.  

5.3 Physical Environm ental Setting  

5.3.1  Current Environmental Condition of the Project Area  

The environmental changes in the project area is primarily attributed to human activities, particularly 
agricultural practices by local communities and the construction and operation of t he existing dam. These 
activities have significantly altered the natural state of the area. The local people have engaged in 
agricultural activities that have led to substantial changes in the landscape. Clearing of natural vegetation 
for farming purposes has been a prominent human-induced alteration. The prevalence of agriculture in 
the area has resulted in the removal of native vegetation and the introduction of crops, contributing to the 
transformation of the natural ecosystem. During the initial constru ction of the dam, significant 
modifications were made to the landscape. The dam walls and spill areas required clearing of natural 
vegetation, leading to a loss of the original plant cover. This clearance likely disrupted the local ecosystem, 
affecting the flora and fauna that were originally present.  

The current state of the site reveals a notable absence of major vegetation, with only scattered shrubs and 
grasses present. The removal of trees and the clearing of natural vegetation have left the area devoid of 
significant plant cover. This lack of vegetation can have cascading effects on the overall ecological balance, 
soil stability, and microclimate of the region. Before human activities and the construction of the dam 
altered the environment, the area featured the munga type of vegetation, characterized by its unique flora 
adapted to the local conditions. Additionally, isolated patches of miombo woodlands were present. These 
original vegetation types played a crucial role in supporting biodiversity and m aintaining ecological 
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equilibrium in the area. The riverine environment along the banks of the Sichikwenkwe stream has also 
undergone changes. The absence of major riparian forests indicates a potential impact on the riverbank 
ecosystem. Riparian vegetation is vital for stabilizing banks, preventing erosion, and providing habitat for 
aquatic life.  

5.3.2 Project footprint area  

The Project footprint is the area that may reasonably be expected to be physically touched by Project 
activities, across all phases. The Project footprint for Project includes the 111Ha of land to be flooded by 
the dam was informed by the developer that all temporary structures during construction phase, i.e. 
material storage area, labour camp, site office etc. will be established only within the 111ha of land.   

5.3.3 Project Area of Influence (AoI)  

The effects of the Project and Project activities on a particular resource or receptor will have spatial 
(distance) and temporal (time) dimensions, the scale of which is dependent on a number of factors, 
including:  

Á Nature of the activity;  
Á Specific resource or receptor; 
Á Sensitivity of that resource or receptor; and 
Á Whether the impact is direct or indirect (e.g. a secondary effect). 

The Project area of influence refers to the Project footprint area as well as to a larger area in its immediate 
vicinity. This includes the footprint of the associated Project components, such as access road as well as the 
immediate surroundings that will see increased movement of vehicles, personnel and land -use change. 

Most of the impacts will occur within the Project footprint area as identified above. However, certain 
impacts can be further reaching in terms of expected impacts. 

The AoI considered for Project with respect to the environmental and social resources was based on the 
following reach of impacts:  

1) Environmental parameters:  Project site boundary, immediate vicinity, access road and surroundings, 
i.e.,  

Á Air Quality: Dust emissions, fugitive dust typically up to 500 m from major construction areas;  
Á Noise: Noise impact area (defined as the area over which an increase in environmental noise levels 

due to the Project can be detected) typically 500 m from construction site; 
Á Soil environment: The impacts on soil and land - typically up to 500 m from project foot print area;  
Á Water Environment: The impacts on water quality of water bodies on the water bodies present in 

nearby area of project activities. 

2) Flora and Fauna (Terrestrial and Aquatic):  This includes: (a) the direct footprint of the dam; (b) The 
areas immediately adjacent to the Project footprint within which a zone of ecological disturbance is 
created through increased dust, human presence and project related activities (e.g., trampling, 
transportation activities). This kind of disturbance has been estimated to occur wi thin 500m of the 
project footprint;  

5.3.4 Secondary Baseline Data Collection  

Secondary baseline data collection involved identifying and collecting existing published materials and 
documents. Information on various environment aspects (like geology, hydrology, d rainage pattern, 
ecology etc.), meteorology was collected from different institutions, government offices and literatures etc.  

Environmental baseline data was collected through primary surveys as well as through secondary sources 
by literature survey and d iscussions with the concerned departments/agencies.  

Details of data collected are summarized in subsequent sections. 

5.3.5 Climatic Conditions  

Climatic data obtained from literature review has been relied upon for the project site and according to the 
literatu re reviewed, the area falls under a subtropical climate of Southern Africa with climate falling in an 
agro-ecological zone II of the countryõs climate classification. Annual rainfall in Region II averages 800-
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1000 mm, and the growing season is 100-140 days long. It's noteworthy that Kalomo is described as one of 
the coolest districts in Zambia, indicating that even during the hot season, temperatures may be relatively 
moderate compared to other regions. This climatic information is crucial for various activ ities, including 
agriculture, as it influences crop growth, water availability, and overall environmental conditions.   

The Tonga Plateau on which the Kalomo District and the project site sits, experiences three seasons are 
distinguished:   

Á Rainy season ð a warm wet season from November to April;  
Á Cold season ð a mild to cool, dry season from May to August; and  
Á Hot season ð a hot and dry season from September to November.  Kalomo is one of the coolest 

districts in Zambia.  

 

Figure 5.3-1: Agro-Ecological  Regions 

The rainy season is associated with the southward shift of the so-called Inter-Tropical Convergence Zone 
(ITCZ). During the winter months, the ITCZ is situated over the Sahel region at about 15°N. The I TCZ 
shifts southwards following the apparent movement of the sun1. During January, the position of the ITCZ 
over eastern Africa is at 17°S. The trade winds of both hemispheres converge into the low-pressure area 
over the ITCZ. The ITCZ is an area of pronounced convective activity and therefore associated with heavy 
tropical rain. Data from recent years suggests that the ITC convergence is becoming less consolidated and 
that a significant amount of rainfall now results from convective systems within the ITC/ CAB during the 
core rainfall months of January and February. Rainfall therefore tends to be more extreme and patchier.   

The rainfall in the proposed Dam reconstruction area is highly variable, ranging between 800mm and 
1300mm in the higher altitude areas and less than 800mm in some lower parts (GRZ 2004; Kalinda et al. 
National Adaptation Programme of Action (NAPA) 3 against the impacts of climate change recognises that 
Zambia may see both increases and decreases of average annual rainfall, depending on global drivers (for 
example La Nina and ElNino Southern Oscillation patterns) and the future development of air mass 

                                                      
3 Ministry of Tourism, Environment and Natural Resources, 2007: National Adaptation Programme of Action on 

Climate Change.  
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convergence patterns4. Nevertheless, overall temperatures in the region and the frequency of extreme 
weather events are expected to increase. There are insufficient data to draw significant conclusions,   

The figure below illustrates the distribution of mean monthly rainfall for the project area.  

 

Figure 5.3-2: Mean Monthly Rainfall  

 

Á Average rainfall in January: 149mm  

Á Average rainfall in February: 102mm  

Á Average rainfall in March: 54mm  

Á Average rainfall in April: 23mm  

Á Average rainfall in May: 3mm  

Á Average rainfall in June: 1mm  

Á Average rainfall in July: 1mm  

Á Average rainfall in August: 0mm  

Á Aver age rainfall in September: 0mm  

Á Average rainfall in October: 5mm  

Á Average rainfall in November: 80mm  

Á Average rainfall in December: 156mm  

The wettest month (with the highest rainfall) is December (156mm). The driest months (with the least 

rainfall) are Au gust and September (0mm).  

 

                                                      
4 Northern Zambia is exp ected to experience an increase in mean annual rainfall while the south of the country 

may show a significant reduction in mean rainfalls.   
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Figure 5.3-3: Shows the days with the highest and minimum rainfall.  

The graph illustrates the days in the year with the amount of rainfall received.  

Á Average rainfall days in January: 23.6 days  

Á Average rainfall days in February: 21.9 days  

Á Average rainfall days in March: 19 days  

Á Average rainfall days in April: 11.3 days  

Á Average rainfall days in May: 3.9 days  

Á Average rainfall days in June: 1.8 days  

Á Average rainfall days in Jul y: 1.7 days  

Á Average rainfall days in August: 0.2 days  

Á Average rainfall days in September: 0.5 days  

Á Average rainfall days in October: 3.5 days  

Á Average rainfall days in November: 15.5 days  

Á Average rainfall days in December: 24.1 days  

5.3.5.1 Precipitation  

A w et day is one with at least 1mm of liquid or liquid -equivalent precipitation. The chance of wet days in 
Zambia varies very significantly throughout the year. In Kalomo, the wetter season lasts months, from 
November to March, with a greater than 36% chances of a given day being a wet day. The chance of a wet 
day peaks is within the range of 73% and above in the rain season. The drier season lasts 7 to 8 months, 
from March to November. The smallest chance of a wet day is 0% within the dry season. (AMC, 2009).  

5.3.5.2 Sunshine  

Average daylight / Average sunshine Kalomo, Zambia.  



Chapter 5: Environmental & Social Baseline Conditions  

5-6 
PROPOSED REHABILITATION OF THE SIACHITEMA DAM ON THE SICHIKWE NKWE STREAM 
IN SIACHITEMA VILLAGE IN CHIEF SIACHITEMAõS CHIEFDOM OF KALOMO DISTRICT IN 
SOUTHERN PROVINCE BY BONANZA  TOBACCO COMPANY LIMITED.  

ESIS REPORT MARCH  2024 

COMPILED BY 
CHAWELWA INVESTMENTS LTD  

 

 
Figure 5.3-4: Average daylight / Average sunshine Kalomo, Zambia  

The month with the longest days is December (Average daylight: 13h and 6min) . The month with the 
shortest days is June (Average daylight: 11h and 6min) as indicated in the figure above. Average sunshine 
days Kalomo, Zambia. 

 

Figure 5.3-5: Average sunshine days Kalomo, Zambia  

The month with the most sunshine is October (Average sunshine: 12h and 12min) while the month with 
the least sunshine is June (Average sunshine: 7h and 30min) as shown above and the month with the most 
sunshine days is August (30.6 days) while the months with the  least sunshine days are February and 
December (5.7 days) also as indicated above.  
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5.3.5.3 Temperature.  

On an annual scale, temperatures tend to fluctuate considerably in Kalomo, rising to a heat peak of 32.6°C 

in October from a relaxed 22.6°C in July. The night time temperatures reveal a similar trait, dropping to a 

comfortable 10.5°C in July from a humid 19.9°C in November. Humidity presents a fairly wide range with 

values peaking to a sticky 84% in February and receding to a more pleasant 30% by September. A similar 

pattern can be noted for the cloud coverage, where it reduces from 47% in January to a clear sky 

representative 3% by September as shown below.  

5.3.5.4 Wind direction and speed  

Regional winds in the dry month (May to October) are driven by the anti -cyclonic pressure system over 

Northern Mozambique and Zimbabwe. In the wet season (November to April) cyclonic systems develop 

over Angola and Botswana. The resulting wind directions tend to be south -easterly to Easterly in the dry 

months, reversing to become north -westerly to westerly in the wet months. The windiest month (with the 

highest average wind speed) is October (12.9km/h) while the calmest month (with the lowest average wind 

speed) is January (8.2km/h) as shown in the figure below. However, morning airs peeds may average 4m/s 

(15 km/h) for several hours in July, August and September. Wind speed is a function of local pressure 

gradients. Consequently, the highest wind speed tends to be associated with widening diurnal temperature 

contrasts from late July to September; with heat cell-induced cyclonic òdust devilsó, mainly in September 

and October; or with strong gusting convectional storms during the rainfall months from October to 

February. Extreme winds associated with òdust devilsó and thunderstorms may exceed 20m/s (80 km/h) 

for brief periods. Soil that is not bound or compacted my start being moved by turbulent winds above 

20kph and the capacity for soil movement is then increases in as a cube function of wind speed.  

 
Figure 5.3-6: Average wind speed Kalomo, Zambia  
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Figure 5.3-7: Wind Direction:  

The predominant average hourly wind direction for Kalomo and the proposed Dam reconstruction site in 
Siachitema is from the east throughout the year. The figure above shows the percentage of hours in which 
the mean wind direction is from each of the four cardinal wind directions, excluding hours in which the 
mean wind speed is less than 1.6 km/ph. The lightly tinted  areas at the boundaries are the percentage of 
hours spent in the implied intermediate directions (northeast, southeast, southwest, and northwest).  

5.3.6 Humidity   

The humidity comfort level is based on the dew point, as it determines whether perspiration will  evaporate 
from the skin, thereby cooling the body. Lower dew points feel drier and higher dew points feel more 
humid. Unlike temperature, which typically varies significantly between night and day, dew point tends 
to change more slowly, so while the temperature may drop at night, a muggy day is typically followed by 
a muggy night.  

The month with the highest relative humidity is February (84%). The month with the lowest relative 
humidity is September (30%) for Kalomo as shown in the figure below.  

 

Figure  5.3-8: Average humidity Kalomo, Zambia  
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5.3.7 Climate Change  

Despite the weather statistics presented above, the impact of climate change in reduced rainfall across 
Zambia cannot be over emphasized. Climate change has led to elevated atmospheric temperatures, 
increased evapotranspiration, and reduced precipitation especially more also in the proposed project site 
which is now experiencing huge effect of climate change. Weather data continues to be more and more 
unreliable as a result of the weather imbalance.  

There is compelling evidence that an irreversible shift towards a new climatic state, driven by global 
warming, is underway (Lovelock, J. 2006). Climate modelling exercises point to a complex range of possible 
outcomes as a result of climate change (World Bank, 2013).   

However, beyond this complexity, there are two recurrent themes; the first is that dry areas will get drier 
and wet areas wetter, with important consequences for the distribution of agricultu ral production. The 
second is that there will be an increase in the unpredictability of water flows, linked to more frequent and 
extreme weather events.  

Á The World Bank (2014) notes that analysis of climate trends over the past decade highlight at 
national  scale:  

Á An increase in the frequency of extreme events such as floods and droughts over the past four 
decades:  

Á An emerging tendency of a delayed onset of the rainfall and earlier cessation, thus resulting in a 
shorter season with a more intense rainfall and  

Á A trend towards an increase in temperature in both the cool (June, July, August) and warm season 
(September-October).   

The mean annual temperature is expected to increase in a range of between 2 °C and 4 °C by 2075 (world 
Bank, 2013).  The temperature might increase during all seasons, especially at the beginning of the rainy 
season (September-October-November).  

5.3.8 Ambient Air Quality  

The entire study area falls in rural area with limited human activities. There is no industrial establishment 
in and around the project area. To study the baseline ambient air quality scenario within the study area the 
ambient air quality, air sampling was carried out in the month of October - November, 2023.  

The existing ambient air quality of the study area was monitored at 3 locations during the study period. 
The monitoring parameters includes Respirable Particulate Matter (RPM) i.e. PM10 (particulate matter of 
particle size less than 10 micrometres) and PM2.5 (particulate matter of particle size less than 2.5 
micrometres), Sulphur Dioxide (SO2), Oxides of Nitrogen (NOx) and Carbon Monoxide (CO). PM10, 
PM2.5, SO2 and NOx were monitored on 24 hourly bases while CO was monitored on 8 hourly basis twice 
a week for a week during the study period.  

5.3.8.1 Selection of Ambient Air Quali ty Sampling Locations  

The baseline status of the ambient air quality has been established through ambient air quality monitoring 
network and is based on the following consideration:  

Á Meteorological conditions of the area; 
Á Topography of the study area; and 
Á Location of sensitive receptors such as major settlements. 

Air pollution due to combustion of fossil fuels in vehicles, domestic cooking and other industrial activities 
is reflected in the level of SO2, NOx and CO, whereas Particulate Matter concentration is indicative of the 
amount of dust and other fine particles in the air.  

The details of air quality monitoring stations are presented in Table 5 -1. The test results of the ambient air 
quality parameters are presented in following Table 5 -2: 
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Table 5.3-1: Details of air quality monitoring station  

S.No Sampling  
location  

Location  
Code 

Direction  Land use 

01 Dam Wall  AAQ1  Center Water body 

02 Siachitema Market AAQ2  Upwind  Settlement 

03 Conhills Farm  AAQ3  Downwind  Commercial Farm 

 

The analysis of test results reflect that at all the three locations the measured ambient air quality parameters 
are well within the maximum permissible level as per ZEMA standards. The mean concentration of PM10 
varied between 34.8 ȋgm-3 to 44.7 ȋgm-3. Similarly, the mean concentration of PM2.5 in air was observed 
in the range from 25.7 ȋgm-3 to 29.8 ȋgm-3 which is quite less than the maximum permissible level of 80 
ȋgm3. 

Table 5.3-2: Ambient Air Quality in the study area for the Siachitema Dam  

S.No Sampling  
location  

Level  Concentration  

PM 10 
In ȋgm-3 

 

PM 2.5  

In ȋgm-3  
SO2  

In ȋgm-3  
NO X  
In ȋgm-3  

CO  
In mgm -3  

01 Dam Wall  
 

Minimum  30.0 22.6 BDL BDL BDL 

Maximum  32.1 28.4 BDL BDL BDL 

Average 31.05 25.7 BDL BDL BDL 

02 Siachitema 
Market  

Minimum  36.1 24.2 BDL BDL BDL 

Maximum  42.2 32.6 BDL BDL BDL 

Average 39.15 28.1 BDL BDL BDL 

03 Conhillõs Farm Minimum  42.1 26.4 4.9 12.2 BDL 

Maximum  48.2 33.4 5.8 14.5 BDL 

Average 44.7 29.8 5.3 12.6 2 

NAAQS 
(24 

hourly)  

100 60 80 80  

5.3.9 Geology, Geomorphology and Soils  

5.3.9.1 Geology   

The geology of Zambia is dominated by crystalline rocks, although a number of sedimentary sequences 
also occurs. The rock types present have been divided into four main units (UN, 1989):   

Ancient (Precambrian) crystalline basement rocks comprising gneisses and granitic rocks with some met 
sediments ð mainly eastern and southern parts of the country;   

The Katanga System (Upper Precambrian to Lower Cambrian) comprising metamorphosed sediments 
including shales, dolomites and quartzite. The lower part of the sequence has abundant copper deposits, 
extending from the extreme north -west, through the Copper Belt to Southern Province. The sequence is 
also enriched in other metals such as cobalt, zinc and lead and has been extensively mined in some areas, 
especially the Copper Belt. Shales of the Katanga System occur extensively in the Bangweulu area and the 
west of the Copper Belt;   

The Karoo System (Upper CarboniferousðJurassic) comprising sandstone, shale, limestone and 
conglomerate with some coal seams ð mainly in Southern Province and along the Luangwa valley. In 
addition, Karoo volcanic rocks (basalts) underlie the Kalahari sediments in Western Province; and t he 
Kalahari Formation comprising loose sands, gravels, clays and marls up to 150 m thick ð in the west and 
south-west (mainly Western Province).  

In addition, extensive alluvium (up to 50 m thick) has been deposited in the Bangweulu depression and 
along the floors of the Kafue and Luangwa valleys (MacDonald and Partners, 1990). The deep valleys of 
the Zambezi and Luangwa Rivers along the south-eastern border compose part of the major East African 
Rift system.  
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The geology of the project area is dominated by a sequence of high-grade metasedimentary gneisses and 
schists, intruded by Mesoproterozoic granites and granitic gneisses of the Choma Kalomo Batholith. 
Several tectonic models have been proposed in the past to account for the formation of the ChomaKalomo 
Block, a sequence of high-grade metasedimentary gneisses and schists, intruded by Mesoproterozoic 
granites and granitic gneisses of the Choma Kalomo Batholith. Several tectonic models have been proposed 
in the past to account for the formation of the Chom a-Kalomo Block. Variable PreCambrian Basement 
Complex granite -gneisses and Quartz-perlite sequences that both pre-date the copper Mineralization of 
the later Katanga formations. The mineralized Kundelungu and Mine Series geologies occur generally 
north of the T2 road and are the subject of continuing exploration.   

The Basement Complex country rock is locally intruded by metamorphosed Quartzite that form the 
characteristic ridges of the Kalomo area. This geology in particular has influenced the geomorphic 
characteristics of the area and its soils. Weathered Quartzite contribute to the sandy nature of surface 
material in the area from which the soils are derived, generally transitioning between sands, sandy loams, 
loamy sands and sandy clay loams, depending on the facies characteristics of the underlying lithology and 
slope position.  

5.3.10 Hydrology and Hydrogeology  

5.3.10.1 Surface hydrology  

The Map showing the hydro -geology of Zambia and the project area in Kalomo  

  

Figure 5.3-9: The Map showing the hydro -geology of Zambia and the project area in Kalomo   

The project site for the proposed Siachitema dam reconstruction is drained by the Kalomo River which is 
the most noticeable with a drainage catchment of 6636 km2 which forms part of the Zambezi Basin. Other 
major rivers are the Sichikwenkwe, Mweemba, Kanyameza, Nanzhila and Luezi (Walsh 1950; Roberts 
1976; Chinene 2006; KTC 2018). It is however, important to highlight the fact that Southern province is a 
water stressed area having most of its rivers and streams as seasonal.     

Sichikwenkwe River, where the proposed reconstruction of the collapsed Dam wall is, is a seasonal river 
and a tributary of the Kalomo River which falls within the Zambezi Basin. The region lies at a fairly high 
altitude, debouching its waters into the Indian Ocean via the Luangwa River through the Zambezi River.   
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The Sichikwenkwe stream receives water during the Rain-season as summer floods from the splash flow. 
The soil has low water retention capacity due to its sloppiness. The only way to hold water for future use 
is through the construction of dams like the Collapsed Siachitema dam which is being proposed to be 
reconstructed.  

Surface runoff on the sandy soils of the project area is limited to brief periods following substantial or 
intense rainfall which comes as splash floods. During the rainy season there is an increase in the 
underground saturation and moves through the upper soil horizon once it is saturated, exiting into surface 
stream flow th rough the Dambo systems. Although substantial hourly and daily rainfall is limited to the 
months of December to March, the Sichikwenkwe stream, and its tributaries and the Dambos release runoff 
from base flow during the Rain -season. Much of the base flow is stored in the dams and Dambo systems 
and thus highlighting the importance of retaining these features to provide a steady release of runoff 
through the year.  

  

Plate 5.3-1: Surface water in Sichikwe nkwe st ream and Siachitema dam  within the project area of 
influence  

5.3.10.2 Surface hydrology of project area  

The hydrological flows with the project area in Siachitema village are controlled by the Sichikwenkwe 
Stream and the Siachitema dam, with the natural rainfall -induced flow peaking in March and with the 
lowest stage/flow in early November.  

5.3.10.3 Quality of Surface Water  

Plate 5-3 shows baseline water quality from Siachitema Dam, showing no significant physical or inorganic 
chemical anomalies from Zambia Bureau of Standards (ZABS), apart from a high iron content. However, 
the Siachitema dam raw water samples collected showed minor traces of Aldrin/Dieldrin (Dieldrin is a 
rapid breakdown product of Aldrin). As the result for Aldrin was high the raw water tests for POPs we re 
repeated using an independent laboratory with reduced concentrations but confirmed minor presence of 
Dieldrin, Heptachlor epoxide (a breakdown product of Heptachlor) and Endrine, mostly at well below the 
ZABS daily exposure concentrations. Further, most of the detected chemicals are breakdown products, 
suggesting a decreasing use of these POPs in the area. However, as all are persistent chemicals with serious 
negative long-term cumulative impacts on ecosystems, monitoring their presence is important. The  
implications of the use of POPs for water extraction downstream in the catchment suggest that this should 
be a topic of inclusion in any possible catchment management association agreement. 

The sample results also showed a high turbidity, thus having loss  of transparency, as turbidity leads to 
oxygen depletion. Solids tend to absorb most of the light from the sun, hence, water appears cloudy.  
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The presence of coliforms signals health related dangers to the surrounding communities, especially that 
some of the communities depend on these water bodies for domestic use. Faecal coliforms were shown to 
be present in the water, and they were beyond permissible values. 

 
 

Plate 5.3-2: Surface water sample analysis resu lts 

 



Chapter 5: Environmental & Social Baseline Conditions  

5-14  
PROPOSED REHABILITATION OF THE SIACHITEMA DAM ON THE SICHIKWE NKWE STREAM 
IN SIACHITEMA VILLAGE IN CHIEF SIACHITEMAõS CHIEFDOM OF KALOMO DISTRICT IN 
SOUTHERN PROVINCE BY BONANZA  TOBACCO COMPANY LIMITED.  

ESIS REPORT MARCH  2024 

COMPILED BY 
CHAWELWA INVESTMENTS LTD  

 

 
 

Plate 5.3-3: Surface water at Sichikwekwe stream  

 

5.3.10.4 Ground Water  

The borehole serves as the primary source of groundwater for the community, greatly reducing the need 
for members to travel long distances to access clean water. Samples of the water collected at the clinic, 
where community members retrieve their drinking water, have undergone comprehensive testing, 
yielding promising results.  

Turbidity values remain well within acceptable limits, indicating  that the water is clear and devoid of any 
significant sediment or particulate matter. Nitrate levels are within standard parameters, suggesting 
minimal leaching from nearby cultivated areas and confirming the safety of the water for consumption by 
the community.  

Importantly, there are no traces of degraded persistent organic pollutants (POPs) detected beyond the daily 
exposure limits set by the Zambian Bureau of Standards (ZABS). This absence of harmful compounds such 
as DDT or other pollutants reassures the community regarding the historical integrity of the aquifer zone.  

The findings demonstrate compliance with regulatory standards, including coliform levels, which fall well 
within acceptable ranges. This affirms the suitability of the borehole water for consumption, providing 
peace of mind to the community regarding the safety and reliability of their primary water source.  
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Plate 5.3-4 Results of Ground Water Sample from an existing Borehole  
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Plate 5.3-5: Ground water sample at Siachitema Health Certer  

5.3.11 Topography and Landscape  

Kalomo District lies on a high plateau, referred to as the Batoka or Tonga Plateau. In general, the 
topography of Kalomo area can be divided into the plateau, the eastern escarpment, the southern Zambezi 
Basin and the Western Plains. The area has elevations ranging from 800m to around 1830m, dominated by 
hills and mountains. The south western part is covered by mainly volcanic and sedime ntary rocks with 
surface elevations ranging from 850 to 950m above sea level whereas the north and North-Eastern areas 
have a maximum height of around 1222m above sea level and are very hilly. The hills in the north and 
north eastern areas are characterized by cliffs and are closely packed forming gouges around them (Fagan 
196311; Roberts 1988).  

The site for the proposed dam reconstruction lies generally within the, the southern Zambezi Basin and 
the Western Plains which has a well-developed dendritic drai nage pattern. The gently undulating 
topography varies between elevations 800m to 1222m above mean sea level (masl).  

The general drainage pattern in Kalomo District is toward the south to the Zambezi River. There are a few 
perennial rivers in the district.  Kalomo River is the most noticeable (length of ca. 250 km) with a drainage 
catchment of 6636 km2 which forms part of the Zambezi Basin. Other major rivers are the Sichikwenkwe 
where the Dam proposed to be reconstructed lies, Mweemba, Kanyameza, Nanzhila and Luezi and other 
seasonal streams (Walsh 1950; Roberts 1976; Chinene 2006; KTC 2018). The areas around the dam 
reconstruction site consists of moderately flat wide crests and moderately incised river lines. The river 
gradients are relatively flat giving a good basin potential.  
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Figure 5.3-10: Topography Map of Zambia  
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Plate 5.3-6: Topography of the Siachitema Dam Project Site  

5.3.11.1 Soils   

The Soil Map of Zambia (1983) created by the National Council for Scientific Research indicates that the 

Project area falls within areas of two soil types Lavishly Phaeozem and Li thosol-Cambisol. Although the soil 

distribution in Kalomo, the project area and much of Siachitema ap pears to be mainly controlled by 

morphology (e.g., slope and position) followed by parent material. The predominant soil variant for the 

area is phaeozem characteristic of wet grassland and forest regions with dark, humus-rich surface horizons 

that have high base saturation in the upper metre of the soil. The nature of the topsoil in the project areas 

is described as sand-loam and is relatively cohesive and rich in vegetation. They were sites with evidence 

of soil erosion in some parts of the area where vegetation covers through land clearing for farming and 

construction of settlements by the residents. This eroded soil was deposited by runoff surface water 

through drainage channels into the Sichikwenkwe stream.  

The sand-loam soils are fertile for agricultu re purposes with evidence of farming activities by the residents.  
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Figure 5.3-11: Soil Map of Zambia including the project area of Kalomo District.  

Dalal Clayton, B., English, C., Williams, G.J. and Spaargaren, O., 1985: A Geomorphic Legend for Zambia, 
Technical Guide No. 15, Soil Survey Unit, Department of Agriculture, Lusaka.  

  

Plate 5.3-7: Typical Sand Loam Soil in the Project Site  

  

  Map showing soils in Zambia  

including the project  site   
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5.3.12 Land Use and Land Cover  

In terms of land use, the proposed project area has been relatively unaltered and has not undergone 
significant changes. The land in the project area is primarily used for agriculture both annual farming and 
gardening and livestock farming. Tobacco, maize, wheat, beans, soya beans are some of the crops grown 
in the area. The untamed land is used for animal grazing. Gathering wild fruits, honey, mushrooms, and 
firewood are also common activities on the affected land. The remaining land is used for settlement. 

 

Plate 5.3-8: Gardening within the existing Siachitema Dam  

 

Plate 5.3-9: Commercial Farming as a major land use in the within the project area of influence  

 

5.3.13 Built Environment   

Siachitema, situated approximately 38 kilometres southwest of the intended project location, stands as a 
vibrant built environment, predominantly functioning as a commercial centre for traders and farmers 
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vending various commodities, i ncluding vegetables, and groceries. Notably, the ZNS farm, positioned 15.2 
kilometres from the T1 junction along the Zambia Railway line, remains unaffected by the impending 
reconstruction of the Siachitema Dam. Adjacent to the proposed dam site, essential community facilities 
such as the Siachitema Zonal Health Center and Siachitema Secondary and Primary Schools, affiliated with 
Pilgrim Wesleyan, contribute to the local infrastructure on the western landscape. Moreover, the 
transformer at the mission, fina nced by one of the developers in 2005 during the initial stages of the dam, 
exemplifies the ongoing positive impact on the community. This development extends beyond electricity 
provision, encompassing communication towers and various other social amenitie sñ all of which are 
strategically located within Chief Siachitema's traditional territory. The collaborative efforts between the 
developers and the community have fostered an environment of sustainable growth and shared prosperity, 
as illustrated in the accompanying pictures below.  

 

 

Plate 5.3-10: Built up environment like schools, health center, Market and other social amenities  

5.3.14 Ambient Noise Level  

There is no any significant noise generating activities recorded within the study area. The study area is 
mainly uncultivated lands. There are few rural settlement around the proposed project area. To generate 
baseline data on ambient noise level noise monitoring was carried at 3 locations in the study area in the 
month of August, 2023. The monitoring locations were identified based on proposed site of the dam wall; 
nearby settlement area sensitive areas. 24 hours noise recording was done through noise meter and the 
data was converted to equivalent noise levels on hourly basis. The mean daytime equivalent noise level 
was determined for the duration from 6:00 AM to 10:00 PM. Similarly mean night -time noise level was 
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recorded from 10:00 PM to 6:00 AM. The monitoring location for noise levels was similar to ambient air  
quality monitoring location. The location details for noise monitoring is provided in Table 5 -6 below: 

Table 5.3-3: Noise Level Monitoring Locations  

S.No Sampling  
location  

Location  
Code 

Direction  Land use 

01 Dam Wall  AAQ1  Center Water body  

02 Siachitema Market AAQ2  Upwind  Settlement 

03 Conhillsõ Farm AAQ3  Downwind  Commercial Farm 

 

The average daytime ambient noise level was recorded in the range of 50.3 Leq dB (A) to 54.5 Leq dB (A) 
whereas the same varied from 43.65 Leq dB (A) to 46.6 Leq dB (A) during night time. At all these locations 
the equivalent noise levels were within the maximum permissible level for residential area.  

Table 5.3-4: Ambient Dayti me and Night -time Noise Level in and around Project Area  

Station 
Code 

Place  Level   

Daytime Noise Level  Nighttime Noise Level  

Max Min  Mean 
Daytime  

Max Min  Mean 
Nighttime  

NQ-1 Dam Wall  Minimum  54.8 
 

31.5 50.4 52.3 30.2 43.65 

NQ-2 Siachitema 
Mark et 

Minimum  56.2 42.3 52.2 53.6 32.4 44.0 

NQ-3 Conhillsõ Farm Minimum  56.6 43.4 54.5 52.1 34.4 44.6 

Permissible Limits as per 
ZEMA in Leq dB(A) Day 
Time & Night Time  
 

Zone Day Time  Night Time  

Commercial 
Zone  

65.0 55.0 

Residential 
Zone  

55.0 45.0 

Silence Zone  50.0 40.0 

Source: Primary data collected on site 

5.3.15 Flora  

5.3.15.1 Miombo woodland  

The vegetation within and around the project area of influence is primarily Miombo, with common 
dominants including Brachystegia, Julbernardia, and Isoberlinia. Associate s include Afzelia, 
Amblygonocarpus, Diospyros, Parinari Pterocarpus, and Pericopsis. Acacia, Albizzia, Dichrostachys, 
Diplorynchus, Piliostigma, and Strychnos are common understorey tree species. These tree species' growth 
form and height vary depending on  edaphic factors and aspects. Trees typically grew as single or multiple-
stemmed plants. 

The name "Miombo" is the plural for "Muombo", the Bemba name for Brachystegia longifolia, a tree which 
dominates extensive areas of the Zambesian plateau. Typical tree species dominating Miombo Woodland 
areas comprise Brachystegia Species (Mutondo), Julbernardia Species (Mutobo), Pterocarpus angolensis 
(Mukwa/Mulombwa), Pericopsis angolensis (Mubanga), Uapaca Species (Musuku), Parinari species (Mpundu), 
Combretum Species (Mulama). 

Generally the Miombo woodland in the area shows catenary sequence from plateau Miombo woodland of 
variable quality to Miombo woodlands on the hills to patches of biotic grassland. The plateau Miombo in 
the area has been visibly halted at the foot of the hill resulting into the formation of hill Miombo. Thus the 
floristic composition observed on the transition stretch from plateau Miombo to the foot of the main hills 
included typical Miombo species belonging to the genera of Brachystegia, Isoberlinia and Julbernardia and 
the species of Uapaca sp., Pterocarpus angolensis, Pericopsis angolensis and Erythrophleum africanum are the 
frequent associates. Other common tree species included chief species of Faurea, Monotes, Protea and 
Strychnos.  Common associated ccanopy species include Brachystegia spiciformis, B. boehmii, B. longifolia, 
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Isoberlinia angolensis, Julbernardia globifiora, Marquesia macroura and Parinari curatellifolia and Terminalia 
sericea.    

Characteristic understorey species are Anisophyllea boehmii, Baphia massaiensis ssp. obovata, Combretum 
zeyheri, Diplorhynchus condylocarpon, Markhamia obtusifolia Monotes spp. Ochna schweinfurthiana, Olax 
obtusifolia, Rothmannia englerana, Strychnos cocculoides, Strychnos innocua, Strychnos pungens, Swartzia 
madagascariensis, and Pseudolachnostylis maprouneifolia.  Common shrubs include Acalypha chirindica, Baphia 
bequaertii, Bauhinia petersiana, Byrsocarpus orientalis, Canthium crassum, Dichrostachys cinerea, Flacourtia indica, 
Hexalobus monopetalanthus, Hymenocardia acida, Paropsia brazzeana, Protea spp., Uapaca benguelensis,Uapaca spp 
and Vernonia spp.   

In the hills or rocky sites, Brachystegia microphylla is the most dominant tree species with chief species of 
Ochna, Monotes, Pterocarpus, Diplorynchus Syzygium and Parinari as the main associates.  Plate 5-1 below 
shows photos of the dominant species of Brachystegia microphylla with associated species. 

The woodlands of the project area produce a range of valuable forest products, chief among which is 
Mukwa ( Pterocarpus angolensis), which is used as hardwood timber in various manufacturing processes.  
Another valuable product of Miombo is edible caterpillars, ifinkubala, of emperor moths Saturniidae, which 
are harvested in great quantities and sold dried in urban markets.  

 

  

 Plate 5.3-11: Typical Miombo Woodlands at the project site  

5.3.15.2 Riparian Forests  

The Riparian Forest type of vegetation is quite common in the area despite being poorly represented. 

Riparian (Mushitu) vegetation is primarily found along riverbanks. Syzygium, Uapaca, and Gardenia spp. 

are among the tree species. Floral density is high and evergreen in these riparian areas. Riparian forests are 

critical to the survival of streams however in the project area the riparian forests are not well represented. 

The grassy areas of the watercourse, known as Dambos, provide an excellent opportunity for local farmers 

to garden.  
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Plate 5.3-12: Typical Riparian vegetation in the project area  

5.3.15.3 Dambo Grasslands   

Dambos are small valley grasslands occurring in the upper reaches of drainage lines in several patches 

within the proposed dam area. Dambos usually occur on the edges of the Sichikwenkwe Stream and 

Siamabele stream as well as at their headwaters. These are seasonally waterlogged grasslands and as such 

have an extremely seasonal species composition. Typical species tended to include grass and Cyprus species 

with a few herbaceous species also occurring. The water table in Dambos is usually high and this is coupled 

with visible water channels flowing into the Sichikwenkwe Stream and Siamabele stream,  

  

Plate 5.3-13: Dambo grasslands in the proposed dam s ite.  

5.3.15.4 Vulnerable, rare, threatened and/or endangered plant species  

The species found within the project area occur abundantly to all the Miombo eco -region (Northern Region 
of Zambia) and as such, none of these species require conservation priority as they are neither endangered 
nor threatened or rare.  

  
























































































































































































































