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EXECUTIVE SUMMARY  

Kapinga Enterprises Limited was duly registered and incorporated as a private limited company by shares with 

the Patents and Companies Registration Agency (PACRA) of Zambia on the 21st day of August 1979 under 

the Companies Act of the Laws of Zambia. The company through its Riverdale Farm in Magoye Area of 

Mazabuka District, Southern province in the Republic of Zambia is engaged in mixed agriculture as the core 

line of business. The developer through its farm intends to increase its water storage capacity by raising the 

dam wall for the existing Ngwezi Earth-fill Dam, situated on the non-perennial Ngwezi River traversing 

through Riverdale Farm. Raising of the dam wall will result in increased volume of surface water being 

harvested during the rainy season. Therefore, the aim is to increase water storage capacity, thus increasing the 

volume of water required for irrigation, supplement government efforts to produce enough food and further 

reduce food insecurity in the country. The need to raise the dam wall has been necessitated by the reduction in 

the amount of rainfall received in the recent past years, particularly the 2023/2024 rainy season which caused 

significant crop damage at the farm. Furthermore, the developer has diversified its agricultural practices from 

single cropping, particularly sugar cane which is the main crop grown by the developer to multiple cropping 

with the view of contributing to the food basket locally and internationally. This diversification comes with 

increased demand for water supply to irrigate the new crops being introduced at the farm, thus the need to raise 

the dam wall for the Ngwezi Earth-fill Dam. The new crops being introduced and to be irrigated from the 

stormwater to be harvested in the earth-fill dam include maize, wheat, barley, soya beans and many other crops 

deemed profitable by the developer. 

The proposed project triggers activities listed in the Second Schedule and therefore a full Environmental Impact 

Assessment (EIA) Study is required as outlined in the Environmental Management Act No. 12 of 2011 as 

amended by the Environmental Management Act No. 8 of 2023, the Environmental Protection and Pollution 

Control (Environmental Impact Assessment) Regulations, SI No. 28 of 1997 and other relevant national and 

international policies, legal and institutional framework. As per the EIA process in Zambia, the project falls 

under the Second Schedule (Regulation 7 (2), subsection 3 (A) Dams and barrages: covering a total of 25 Ha 

or more; subsection 6 (D) Irrigation farming covering 50Ha or more and therefore requires environmental 

clearance from Zambia Environmental Management Agency. In this regard, Kapinga Enterprises Limited 

engaged Ecolex Environmental Consult as an independent Environmental and Social Consultant to conduct 

the impact assessment study. 

Therefore, this Environmental Impact Statement (EIS) was prepared in accordance with the foregoing 

regulations and as guided by the Zambia Environmental Management Agency (ZEMA) after screening of the 

proposed development. The report consists of the Terms of Reference (ToRs) and Scoping Report for the said 

project, and was prepared to identify significant environmental and socio-economic impacts (beneficial and 

adverse) of the proposed project, which were assessed in detail at this stage of the EIA process before 

development consent is granted. 

Background  

World over, the impact of climate change has been severe in the recent past years with increased cases of 

droughts and decreased rainfall. Zambia has had its own share of climate change effects with reduced 

rainfall in most parts of the country. This impact has affected the agricultural sector severely with experts 

in the field advising farmers to grow drought resistant crops. In as much as drought resistant crops are being 

encouraged, sufficient production of food crops is required to meet the national and international demands. 
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Hence water for irrigation of crops grown in every part of the country is essential. It is against this 

background that efforts are been made to utilize every drop of stormwater maximally and efficiently 

through water harvesting techniques, the quest Kapinga Enterprises Limited intends to undertake through 

the raising of the dam wall for the existing Ngwezi Earth-fill Dam, situated on the non-perennial Ngwezi 

River traversing through the developerôs farm in Magoye Area of Mazabuka District. The proposed raising 

of the dam wall for the existing Ngwezi Earth-fill Dam will result into increased water storage capacity, 

thus increasing the volume of water required for irrigation, supplement government efforts to produce 

enough food and further reduce food insecurity in the country. The developer has also diversified its 

agricultural practices from single cropping, particularly sugar cane which is the main crop grown by the 

developer to multiple cropping with the view of contributing to the food basket locally and internationally. 

This diversification comes with increased demand for water supply to irrigate the new crops being 

introduced at the farm, thus the need to raise the dam wall for the Ngwezi Earth-fill Dam. The new crops 

being introduced and to be irrigated from the stormwater to be harvested in the earth-fill dam include maize, 

wheat, barley, soya and many other crops deemed profitable by the developer. 

It is envisaged that the proposed project will significantly contribute to local and national economic 

development. The development of the project in the area will greatly improve local livelihoods and improve 

standards of living of the local community. The project is expected to create between 15 to 30 direct jobs 

during the construction phase, more than 300 direct jobs during the operation phase and over 800 indirect 

jobs throughout its lifecycle. This entails that more than 80% of the total workforce will come from the 

local community. 

Project Objectives  

Objectives of the Proposed Project 

The main objective of the proposed project is to raise the dam wall of the existing Ngwezi Earth-fill Dam, 

situated on the non-perennial Ngwezi River traversing through the developerôs (Kapinga Enterprises 

Limited) farm. Raising of the dam wall will result in increased volume of surface water being harvested 

during the rainy season. The aim is to increase water storage capacity, thus increasing the volume of water 

required for irrigation, supplement government efforts to produce enough food and further reduce food 

insecurity in the country.    

Objectives of the Environmental Impact Assessment Study  

The overall objective of the impact assessment study is to ensure that all significant bio-physical and socio-

economic impacts are identified and assessed, and that practical mitigation and enhancement measures are 

designed to reduce the impact of the Project. Therefore, the study will  determine, define and evaluate the 

foreseeable immediate and long-term impacts of the proposed project on the bio-physical environment 

particularly on the air quality, water, flora, fauna and soils of the project site and surrounding areas; and 

also, the socio-economic impact. The specific objectives include: 

¶ Identification and evaluation of the environmental and socio-economic impacts that will be caused 

by the project activities;  

¶ Identification and description of procedures and activities that will mitigate adverse impacts and 

enhance any beneficial impacts of the project; 
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¶ Development of an environmental and social management plan (ESMP) for the project 

undertaking.  

Policy, Institutional and Organizational Framework 

Zambia has articulated policies and promulgated legislations to enable it protect the environment and 

natural resources which are to be considered when carrying out environmental impact assessment studies 

and also when carrying out developmental projects such as the proposed raising of the existing Ngwezi 

Earth-fill Dam Wall on the non-perennial Ngwezi River in Magoye Area of Mazabuka District. Therefore, 

the implementation of the project should be in line and comply with existing national policies, institutional 

and organizational framework, and legal requirements in accordance with the environmental impact 

assessment guidelines. Some important national policies that will be considered include: National 

Conservation Strategy (NCS), National Environmental Action Plan (NEAP), National Policy on 

Environment and National Resettlement Policy.  

Institutional and organizational framework relevant to the proposed development include the following: 

¶ Zambia Environmental Management Agency (ZEMA); 

¶ Water Resources Management Authority (WARMA); 

¶ Department of National Parks and Wildlife; 

¶ Department of Forestry; 

¶ National Heritage Conservation Commission (NHCC); 

¶ District Administration (Mazabuka District Commissionerôs Office);  

¶ Local Authority (Mazabuka Municipal Council); 

¶ Chief Hanjalika and Other leaders (Traditional, Religious, Education, Elders etc.); and 

¶ Project Proponent (Kapinga Enterprises Limited). 

Other competent institutions potentially relevant to the project include:  

¶ Ministry of Green Economy and Environment; 

¶ Ministry of Labour and Social Security;  

¶ Ministry of Health; 

¶ Ministry of Local Government; 

¶ Ministry of National Development Planning;  

¶ Ministry of Lands and Natural Resources; 

¶ Ministry of Community Development and Social Welfare; 

¶ Ministry of General Education; 

¶ Ministry of Water Development, Sanitation and Environmental Protection;  

¶ Ministry of Chiefs and Traditional Affairs;  

¶ Ministry of Tourism and Arts (Department of National Parks and Wildlife);  

¶ Ministry of Transport and Communication; 

¶ ZESCO Limited;  

¶ Ministry of Mines and Minerals Development;  

¶ Ministry of Housing and Infrastructure Development;  

¶ Ministry of Agriculture;   
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¶ Ministry of Fisheries and Livestock;  

¶ District Education Board Secretaries (DEBS); and 

¶ Road Development Agency (RDA). 

The relevant legal framework considered for the implementation of this project include the following: 

¶ The Environmental Management Act No. 12 of 2011 as Amended by the Environmental 

Management Act No. 8 of 2023; 

¶ Environmental Protection and Pollution Control (Environmental Impact Assessment) Regulations, 

SI 28 of 1997; 

¶ The Environmental Management (Licensing) Regulations, SI No. 112 of 2013 - Part II and III (Air 

& Water, and Waste); 

¶ The Water Resources Management Act No. 21 of 2011; 

¶ The Water Supply and Sanitation Act No. 28 of 1997; 

¶ The Factories Act, No. 2 of 1996 (Cap 441); 

¶ The Forest Act No. 4 of 2015;   

¶ The Fisheries Act No. 22 of 2011; 

¶ The Agriculture Lands Act No. 57 of 1960; 

¶ The Public Health Act No. 22 of 1995;   

¶ The Zambia National Public Health Institute Act, 2020; 

¶ The National HIV/AIDS/STI/TB Council (Amendment) Act, No. 8 of 2021); 

¶ The Zambia Wildlife Act No. 14 of 2015; 

¶ Plumage Bird Protection Act, 1964; 

¶ The Noxious Weeds Act, CAP 231. 1953; 

¶ The Lands (Amendment) Act No. 20 of 2015;  

¶ Urban and Regional Planning Act, No. 3 of 2015; 

¶ The Energy Regulation Act, No. 12 of 2019;  

¶ The Non-Governmental Organisations Act No 16 of 2009; 

¶ The Local Government Act No. 2 of 2019; 

¶ The Mines and Minerals Development Act No. 11 of 2015; 

¶ The Workers Compensation Act No. 10 of 1999;  

¶ The Employment Code Act No. 3 of 2019; 

¶ The Human Rights Commission Act, No. 39 of 1996; 

¶ The Anti-Gender- Based Violence Act No. 1 of 2011; 

¶ The Gender Equity and Equality Act No. 22 of 2015; 

¶ The Public Roads Act, 2002 (Amended in 2006);  

¶ The Road Traffic Act No. 11 of 2002;  

¶ The Occupational Health and Safety Act No. 36 of 2010;  

¶ The Solid Waste Regulation and Management Act No. 20 of 2018;  

¶ The National Heritage Conservation Commission Act, CAP 173 of 1989; 

¶ The Metrology Act No. 6 of 2017;  

¶ The Zambia Development Agency Act No. 11 of 2006; 

¶ The National Pensions Scheme Act No.7 of 2015;  
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¶ The National Council for Construction Act No. 13 of 2003; and 

¶ International Agreements and Conventions relevant to the project. 

Project location   

The earth-fill dam whose wall is proposed for raising is situated at Farm No. 1989 ï Riverdale Farm, Off 

Monze Road, Magoye Area of Mazabuka District, approximately 35.2Km South of Mazabuka Municipal 

Council and is accessed through the Great North (T1) Road and the Gravel Road leading to Magoye 

Research Institute and covers an area of 1,638.142Ha (4047.937 acres). More than 600Ha of land is already 

cleared for cultivation at the farm. The farm grows sugar cane with an estimated area under command for 

irrigation of about 400Ha. The location of the damôs benchmark is 16Á01'35.97"S, 27Á38'13.26"E and its 

elevation is 1,032m above mean sea level (amsl).  

The neighbouring farms include Zunda Farm on the northwest at approximately 1.08Km from the proposed 

project site, Liyanda Farm on the east at approximately 3.62Km from the proposed project site, Chimbwe 

Farm on the northwest at approximately 1.61Km from the proposed project site, Hangoma Farm on the 

northwest at approximately 2.23Km from the proposed project site, Nyemba Farm to the northwest at 

approximately 2.85Km from the proposed project site and Rae Hamoonga Farm on the north at 

approximately 5.15Km from the proposed project site. The nearest settlements to the site are in Ngwezi 

village of Magoye Area at approximately 1.0Km northwest, 0.7Km west and 0.65Km south of the proposed 

project site respectively. Crop farming and animal husbandry are the predominant agricultural activities in 

the area, with crop farming activities reaching the pick in the rainy season when there is plenty of water for 

watering the crops. The major source of water for the proposed project site is the non-perennial Ngwezi 

River and also boreholes sunk within the farm. 

Other notable features/landmarks include Magoye Research Primary School at approximately 2.85Km 

northwest of the proposed project site, Magoye Cotton Development Trust at approximately 3.47Km 

northwest of the proposed project site, Magoye Train Bridge at approximately 3.61Km northwest of the 

proposed project site, Magoye Rural Health Centre at approximately 3.85Km northwest of the proposed 

project site, Magoye Combined Secondary and Primary School at approximately 4.32Km northwest of the 

proposed project site, Magoye River at approximately 3.0Km west of the proposed project site and the 

Ngwezi/Magoye Rivers Confluence at approximately 3.43Km northwest of the proposed project site. The 

confluence of the two non-perennial rivers is downstream of the proposed project site. 

Shareholders and Shareholding Percentages 

Kapinga Enterprises Limited is the developer and funder of the proposed project. The developer will 

implement the proposed earth-fill dam project. The table below gives details of the Project Proponent. 

Table 1: Particulars of Shareholders and Shareholding Percentages 

Shareholders Identity Number  Shares Share Class Shares (%) 

Douglas Hampton Cantlay NRC: 795117/10/1 4,000 Ordinary  40 

Brendon Blake Cantlay NRC: 798581/10/1 3,000 Ordinary 30 

Quentin Deryck Cantlay NRC: 390802/74/1 3,000 Ordinary 30 
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Project Implementation and Investment Cost  

The cost of the proposed project is estimated at Seven Hundred and Fifty Thousand United States Dollars 

(USD 750,000.00) with its implementation expected to commence in the first quarter of 2026. The scope 

of works will entail removing overgrown vegetation on the embankment to ensure stability and prevent 

root penetration, trimming any weak or unstable sections of the existing embankment, cutting an upstream 

core trench, filling the core trench and embankment using the most impervious materials, compacting 

successive layers of earth to form a core, increasing the training wall and levelling the spillway, and placing 

more permeable materials on the upstream and downstream sides. The developer has a 99-year lease on the 

land. Therefore, the project is expected to have a lifespan that will last as long as possible within the period 

of the lease and as long as it remains relevant to the area. However, the projected lifespan of the dam is 

more than 50 years with regular shutdowns for maintenance and upgrade.  

Project Description 

The proposed project is that of raising the dam wall for the existing Ngwezi Earth-fill Dam, situated on the 

non-perennial Ngwezi River traversing through the developerôs (Riverdale) farm. The proposal is to raise 

the dam wall with 3.35m in order to increase the volume of surface water being harvested during the rainy 

season. Furthermore, the developer has diversified its agricultural practices from single cropping, 

particularly sugar cane which is the main crop grown by the developer to multiple cropping with the view 

of contributing to the food basket locally and internationally. This diversification comes with increased 

demand for water supply to irrigate the new crops being introduced at the farm, thus the need to raise the 

dam wall for the Ngwezi Earth-fill Dam. The new crops being introduced and to be irrigated from the 

stormwater to be harvested in the earth-fill dam include maize, wheat, barley, soya beans and many other 

crops deemed profitable by the developer. 

Once the dam wall for the existing Ngwezi Earth-fill Dam is raised, the dam will cover a total surface area 

of 179.82Ha (1,798,200m²) at full supply level from its current surface area of 65.608251Ha 

(656,082.51m²), the dam will have the capacity of approximately 5,247,678.41m3 at full supply level from 

its current capacity of 1,817,708.88m3, the dam yield will be approximately 3,692,138.263m3 from its 

current yield of 1,222,560.202m3, the maximum height of the dam wall will be 14.0m from its current 

height of 10.65m, the dam wall length will remain the same at 723m, the throwback will be 4,300m from 

its current 1,600m, the water depth will be 11.0m from its current depth of 7.65m, the total freeboard will 

be 3m from its current freeboard of 1.095m. The total catchment area of the earth-fill dam is approximately 

67,000Ha (670Km²) and will remain the same even after upgrade, and the catchment length is 55.0Km.  

It is expected that the water to be held in the dam will have the potential to recharge aquifers and therefore 

boost the availability of groundwater in the large-scale irrigation boreholes also used by the developer. The 

dam once completed will also lessen the pressure on groundwater resources due to irrigation activities by 

Kapinga Enterprises Limited through its Riverdale Farm.  

Riverdale Farm also have some existing facilities. These facilities include the storage areas, workshop and 

offices, sorting or grading area, water reservoirs (irrigation networking ground tanks and also overhead 

tanks), car park and loading areas, septic tank for sewage, emergency generator, main farm house and staff 

housing (compound). Some of these facilities will be used as supporting structures during the construction 

phase of the earth-fill dam, especially the workshop and storage facilities. 
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The site layout has been strategically located in Magoye Area of Mazabuka District within the developerôs 

farm due to the availability of land, adequate and suitable catchment area, ideal topography to retain 

stormwater, easily accessible and reasonable distance to the irrigation areas. 

Main Project Activities  

The project will have three (3) phases namely; preparation, construction and operational phases. Project 

construction works are expected to commence in the first quarter of 2026, projected for a six (6) months 

period. The main project components of this earth-fill dam will include the following: 

Preparation phase 

The phase will involve obtaining of all relevant authorization from regulatory agencies including ZEMA, 

WARMA and other regulatory authorities. All construction and support material and utensils will be 

procured and delivered to the proposed site in readiness for the construction of an earth-fill dam. 

Summary of activities to be undertaken in this phase will be as given below: 

¶ Obtaining relevant approvals from regulatory authorities (ZEMA, WARMA & Other Regulatory 

Authorities such as Mazabuka Municipal Council). 

¶ Mobilizing all construction equipment, materials and machinery to site. 

¶ Recruitment of local labour (skilled and semi-skilled) for the operation.  

¶ Conducting test runs for the various equipment to ensure effective production. 

¶ Collection of project raw materials and sorting to ensure enough stock for project construction.  

Construction phase 

The scope of works will entail removing overgrown vegetation on the embankment to ensure stability and 

prevent root penetration, trimming any weak or unstable sections of the existing embankment, cutting an 

upstream core trench, filling the core trench and embankment using the most impervious materials, 

compacting successive layers of earth to form a core, increasing the training wall and levelling the spillway, 

and placing more permeable materials on the upstream and downstream sides. The dam will be designed 

so as to maximally collect stormwater from the catchment, efficiently Store the collected water and 

minimize the loss of water through evaporation and seepage. 

The dam is a homogeneous earth-fill dam with maximum height of dam wall estimated at 14.0m after 

raising with 3.35 and a length of 723m from the right bank. The spillway will have a total width of 100.0m 

(emergency spillway width of 60.0m on the right bank, and spillway width of 40.0 on the left bank) with a 

discharge rate of 313.77m³/sec. The dam capacity was determined in the detailed design with a full volume 

capacity of 5,247,678.41m³ from its current capacity of 1,817,708.88m³. The spillway of the dam is planned 

for a maximum design return period of 250-years. The main feature of the proposed dam is the earth 

embankment that is responsible for holding back the water in the dam. The earth-fill dam wall consists of 

three separate parts:  

¶ A central core, to seal the earth wall;   

¶ The upstream face, responsible for holding back the water; and   

¶ The downstream portion of the dam giving structural stability to the earth wall as a whole. 
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This entails proper design and construction of the dam wall and associated infrastructure. The engineering 

design will entail ensuring the walls are capable of holding the required quantities of water without causing 

dam wall collapse and affecting the surrounding farms. The following activities will be undertaken during 

this phase upon approval of the EIS Report preferably first quarter of 2026 and will take six (6) months to 

completion:  

¶ Haulage of construction material; 

¶ Clearing and grubbing (removal of overgrown vegetation and topsoil stripping); 

¶ Hauling of debris from the dam area; 

¶ Excavation of core trench; 

¶ Cutting an upstream core trench; 

¶ Filling the core trench and embarkment using the most impervious materials; 

¶ Compacting successive layers of earth to form a core; 

¶ Increasing the training wall and levelling the spillway; 

¶ Placing more permeable substances on the upstream and downstream sides; and 

¶ Construction of coffer dam wall.   

The proposed project will entail raising of the existing earth-fill dam wall with 3.35m, and the dam is 

situated on the non-perennial Ngwezi River. Therefore, earthmoving equipment will  be used during the 

construction phase. The equipment to be used include excavators, Graders, backhoe loaders, bulldozers, 

amping rollers, sheep foot rollers, heavy pneumatic-tired rollers, vibratory rollers, tractors and earth-

hauling equipment. Haulage of construction material will be done using dump trucks and front-end loaders. 

The material will be obtained from borrow pits within the area.  

Operation phase 

The dam operation will involve collection of stormwater run-off from the catchment in the rain season and 

efficiently storing it for irrigation and minimize the loss of water through evaporation and seepage for 

irrigation use in the dry seasons. The main function of the earth-fill dam is to serve as a reservoir and 

providing water for irrigation in the dry seasons. The developer will operate the dam for as long as the 

catchment area is able to provide sufficient water for the proposed use.   

Decommissioning and closure phase 

The decommissioning and closure process will essentially be aimed at restoring the site to a level where it 

can be used for other activities or restore it as close as possible to the state it was or better before 

commencement of the project. The lifespan of this earth-fill dam is envisaged to be more than 50 years 

with regular shutdowns for maintenance and upgrades. The closure phase will be undertaken upon 

satisfactory inquiries pertaining to the ceasing of operations at the site by the developer.  

Decommissioning and closure phase will involve notifying all relevant authorities of the intention to close 

the facility and the methodology to be used for closure. The closure will involve the following activities; 

¶ Dismantling of all installed equipment, water pumps, electricity power lines, transformer and any 

other auxiliary utilities from site; 
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¶ Removal of the water from the reservoir and disposing it in an environmentally friendly manner 

approved by ZEMA; 

¶ Filling up the Dam, to cover the excavation and retain it to its original elevation; and 

¶ The project area will be restored to the original use after the decommissioning and closure phase. 

Resources Required and Anticipated Waste  

Construction Phase Resources 

The main materials required during the construction phase of the project and their sources are summarized 

in the table below. The developer will obtain all relevant permits necessary for construction and operation 

activities. 

S/n  Resources Description & Function Sources   Delivery Mode 

1. Sand, Clay & Gravel or Laterite - (for 

embankment, spillway and core construction 

of the dam)  

Locally - Within Dam area 

and the farm  

Tipper trucks, 

Bulldozers & 

Excavators  

2. Concrete blocks, cement and coarse aggregate   Locally sourced   Tipper trucks  

3. Steel reinforcements (Y12 & Y16) Local hardware / steel 

suppliers   

Trucks  

S/n Equipment & Function Sources Delivery Mode 

1. Bulldozer - (Site clearing, excavation and 

trimming) 

Kapinga Enterprises 

Limited & Contractor 
Low-bed trucks 

2. Excavator/Front-end Loader - (Borrow 

excavation, loading tippers and slopping) 

3. Dam scoops - (Borrow excavation and 

placement) 

4. Tippers/Dump Trucks- (Earth movement 

from borrow to site) 

Kapinga Enterprises 

Limited & Contractor 
Low-bed trucks 

5. Grader (Levelling and trimming placed 

construction material) 

6. Rollers - (Compaction of levelled material) 

7. Bowser - (Applying water to material) 

8. Concrete mixer 

9. Harrow - (Turning material to ensure proper 

mixing with water) 

10. Vibrators - (Consolidate fresh concrete by 

releasing trapped air) 

11. Tractor - (Can be adapted to serve different 

purposes, e.g. water supply and compaction) 

Construction Phase Waste and By-products  

The following waste and by-products are expected to be generated during the project construction cycle:  

¶ Vegetation: Vegetative matter comprising mainly of logs, tree stumps and roots as well as grass 

will result from the clearing of the site as dam construction works will be undertaken;  
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¶ Topsoil: Topsoil containing organic matter resulting from land stripping will be expected;  

¶ Rubble: This will include sub-soil removed during excavation of trenches for foundation strips;  

¶ Solid waste: Other solid construction waste will include workers garbage and domestic waste from 

workers canteen etc.;  

¶ Hazardous waste: Very little hazardous waste will result from construction activities; this will 

comprise mainly of used oil, break fluids and used batteries from project vehicles and equipment;  

¶ Dredge material: This will include soil, mud, sediment and vegetation from dredging of collected 

stormwater; and 

¶ Sewage: Sanitary waste generated by the construction workforce.  

 

Where applicable, waste will be eliminated, reduced, reused, repurposed and recycled. The workforce will 

be provided with potable water and meals by the developer. The construction team will also be sensitized 

on sustainable use of resources to avoid environmental degradation. Whenever possible, goods and services 

will be sourced and provided locally. Where reuse or recycling is not an option, generated wastes will be 

collected and disposed of at a ZEMA and Mazabuka Municipal Council (MMC) approved disposal site. 

For hazardous waste generated during the construction phase, a concrete lined, roofed and bunded area 

already constructed at the developerôs workshop will be used for temporary storage before final disposal. 

Hazardous wastes such as used oil, used filters, brake fluids and other petroleum hydrocarbon products will 

be put in drums and temporary stored at the developerôs workshop within the farm awaiting further disposal 

by a ZEMA approved service provider to be engaged by Kapinga Enterprises Limited. Used batteries will 

equally be temporary stored on a concrete lined pavement at the developerôs workshop awaiting further 

disposal by a ZEMA approved service provider to be engaged by the developer. Servicing of all 

construction vehicles and equipment will be done at the developerôs existing workshop within the farm. 

All forms of hazardous waste materials will be disposed off-site in accordance with appropriate waste 

management regulatory requirements and facility waste management procedures. Soil contaminated with 

hydrocarbons will be excavated up to clean material beneath the base of the contamination plume and bio-

remediated at a selected location within the farm. Where the contamination plume is willow, in-situ bio-

remediation will be conducted using nutrients and enzymes. Such sections will be mapped and backfilled 

with fresh soils. The rehabilitation plan will be in the contractorôs site method statement. 

Reusable or recyclable hazardous waste such as used oil and used batteries will be sold to ZEMA licensed 

dealers for reuse or recycling.  

Furthermore, all forms of wastes generated at the project site will be segregated according to their 

classifications or similarities in properties for easy handling and disposal. 

Operational and Maintenance Phase Resources 

The main resources and raw materials required for the operation and maintenance of the project are 

summarized below:  

¶ Oils, fuels, and lubricants will be required for maintenance of the operation of equipment and 

vehicles, and related infrastructure.  
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¶ Vehicles will be required for the transport of staff to and from and throughout the project area for 

regular inspections and daily operations.  

¶ Water will be required for irrigation, dust control measures, sanitary installations, and human 

consumption.  

¶ Periodically, the project may require the use of hand tools and basic excavation equipment for 

maintenance of drainage, roads, vegetation, and access routes throughout the farm.  

The workforce will be provided with potable water by the developer. The workforce will also be sensitized 

on sustainable use of resources in order to avoid environmental degradation. Where applicable, goods and 

services will be sourced and provided locally. 

Operational and Maintenance Phase Waste and By-products  

The following wastes and by-products are anticipated during operation and maintenance of the project:  

¶ Solid and liquid waste: This would include all domestic waste produced by the workforce including 

sanitary waste, among others.  

¶ Hazardous waste: A small amount of hazardous waste is expected to result from operation and 

maintenance activities; this would include used oils and lubricants.  

¶ Organic waste: Waste produced by periodic vegetation control (i.e. trimming and pruning). 

Where reuse or recycling is not an option, wastes will be collected and disposed of at a ZEMA and 

Mazabuka Municipal Council (MMC) approved disposal site. 

During the operation phase, the project is not likely to generate a significant amount of hazardous waste as 

only water for irrigation will be abstracted from the earth-fill dam. However, a small amount of hazardous 

waste is expected from the operational and maintenance activities. This will include used oil, used filters, 

brake fluids, and also used batteries from farm vehicles and equipment. The petroleum hydrocarbon wastes 

will be put in drums, and used batteries will be temporary stored on a concrete lined pavement at the 

developerôs workshop within the farm awaiting further disposal by a ZEMA approved service provider to 

be engaged by Kapinga Enterprises Limited. Servicing of all farm vehicles and equipment will be done at 

the workshop within the farm. 

Reusable or recyclable hazardous waste such as used oil and used batteries will be sold to ZEMA licensed 

dealers for reuse or recycling. These will be temporary stored until they accumulate to a reasonable quantity 

which can be transported from the farm. 

Furthermore, all forms of wastes generated at the farm will be segregated according to their classifications 

or similarities in properties for easy handling and disposal. 

Project Alternatives 

Identification of Alternatives 

The developer has undertaken a planning process that has included a series of studies investigating the 

various alternative ways in which the overall project aim can be met. The aim was to identify viable 

alternatives that can fulfil the project goals with an optimum balance between costs and residual 
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environmental and social impacts. Principal ways in which the key objectives of the project might be 

achieved by practical alternative development strategies were examined as follows:   

¶ Project Need; 

¶ No project Alternative; 

¶ Project Site Alternative; 

¶ Design and Technological Alternative; 

¶ Raw Material Alternative;  

¶ Water Supply Alternative;  

¶ Power Supply Alternative;  

¶ Waste Management Alternative; and  

¶ Sewage Management Alternative. 

Analysis of Alternatives  

The alternatives considered for the implementation of the project are limited and have been analysed to 

determine how feasible they are in terms of helping to achieve the project objectives. 

Project Need 

There is an urgent need to raise the dam wall for the existing Ngwezi Earth-fill Dam on the non-perennial 

Ngwezi River in order to meet the growing demand for water supply to irrigate the crops grown by the 

developer. Besides a decrease in the amount of rainfall received in the recent past years with particular 

attention to the 2023/2024 rainy season which gave rise to the urgent need of water for crop irrigation, the 

developer has also diversified its agricultural practices from single cropping, particularly sugar cane which 

is the main crop grown by the developer to multiple cropping with the view of contributing to the food 

basket locally and internationally. This diversification comes with increased demand for water supply to 

irrigate the new crops being introduced at the farm, thus the need to raise the dam wall for the Ngwezi 

Earth-fill Dam. The new crops being introduced and to be irrigated from the stormwater to be harvested in 

the earth-fill dam include maize, wheat, barley, soya beans and many other crops deemed profitable by the 

developer. 

The proposed project is fully compatible with the general development in the area and is likely to increase 

the value of the farm through increased water supply for irrigation. With the upgrade of the earth-fill dam, 

the farm can also increase crop production by diversifying their agricultural practices to multiple cropping 

as more water for irrigation will be available in the dam after increasing its storage capacity. On the balance, 

it is considered that the proposed project will help to meet an urgent need for water supply to irrigate the 

developers crops without significant net adverse impacts on the local and general environment, provided 

that appropriate mitigation measures are incorporated, and the proposed project is regarded as one of the 

more viable alternatives for the site. 

No project Alternative 

Two options were considered for this alternative. Option 1 considered proceeding with implementation of 

the proposed project; and option 2 not to proceed. Option 1 will entail that the earth-fill dam project is 

implemented hence all the objectives of the project will be met. Enough water for irrigation will be made 

available, local employment will be increased and revenue will be generated for the local authority and 
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central government through rates and taxes. In addition, all the other positive impacts that the project will 

bring would be realized and some of which include increased crop production and national food security.  

Option 2 entails maintaining the status quo. This would avoid all the negative potential environmental and 

social impacts but would deprive the developer an opportunity to enhance its economic growth, thus loss 

of income for the projected farming business. The local authority and central government would also not 

earn the anticipated revenue through rates and taxes. This alternative would equally lead to loss of 

employment to the locals already employed at the farm as crop production would drop due to irrigation 

water scarcity, the anticipated employment opportunities for the projected 15 to 30 employee work force 

at construction phase would also be lost. Furthermore, the current trend of letting stormwater flow into 

nearby streams or rivers and eventually oceans without utilizing it would continue. The groundwater 

resources would also continue to be exploited and depleted in the long run. This option was not be 

considered as the benefits of undertaking the project are significant in creating jobs, increasing revenue for 

the local authority and central government, and increasing surface water usage for irrigation of crops.  

Project Site Alternative 

The proposed project site is located in the same area the existing earth-fill dam is situated. The site is within 

acceptable faming environments suitable for the type of proposed project. The process to be employed is 

non-polluting and will not emit any unacceptable pollutants to the ambient environment or have adverse 

effect on other occupants within the project area. No other alternative was considered as the site was readily 

available with favorable environmental conditions for the project being sort.    

Design and Technological Alternative 

The alternatives considered to raise the dam wall for the existing earth-fill dam included use of concrete-

face rock-fill (CFR) material to raise the earth-fill dam wall with concrete slabs and rock-fill on its upstream 

face; and use of earth-fill material, a dam wall raised 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. 

Concrete-face Rock-fill (CFR) Material 

A dam wall constructed with this material is mainly made from dumped and compacted rock fill. The dam 

wall has an impermeable core or an impermeable layer on the upstream face of the dam to prevent seepage 

through the porous core. The impermeable parts are usually made of reinforced concrete or asphaltic 

concrete. Hence, the structures can be constructed with steeper slopes on the face and back making them 

very strong. The material for construction of such dams is typically imported and will cost significantly 

more than using on-site materials. This option will not be considered owing to the rigorous construction 

process, costs of construction materials and the required highly skilled personnel. 

Earth-fill Material 

A dam wall constructed with this material 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. An ample spillway to protect the dam against catastrophic washout should water overtop 

the dam is constructed. An earth-fill dam is often quite economical, provided that suitable material found 

within the catchment area or construction site can be utilized. This dam type is a good choice as it can be 
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constructed on unfavorable sites, such as open-joined rock or weaker and possibly locally permeable clay. 

This option will be considered for the proposed earth-fill dam to be upgraded by raising its dam wall based 

on the aforementioned advantages. 

Raw Material Alternative 

Options considered for this alternative were based on the dam design, technology and process to be 

employed for the construction of the facility. Therefore, two options were considered. Option 1 considered 

raw materials for a concrete-face rock-fill dam (CFRD); and option 2 considered raw materials for an earth-

fill dam. 

During raising of the earth-fill dam wall, only raw materials suitable for the construction of the facility 

were considered. The raw materials considered include suitable soils obtained from borrow areas or 

required excavations within the farm. This material will be dumped, spread in layers of required depth and 

compacted by mechanical means. Other raw materials considered include water for spreading on successive 

layers of earth during compaction as well as dust suppression. Equipment to be used during construction 

include excavators, graders, backhoe loaders, bulldozers, dam scoops, tamping rollers, sheep foot rollers, 

heavy pneumatic-tired rollers, vibratory rollers, harrows, bowsers, tractors and earth-hauling equipment. 

Haulage of construction material will be done using dump trucks and front-end loaders. 

The other raw material alternative thought of is that of using reinforced concrete or asphaltic concrete on 

the upstream. However, this option will not be considered due to its cost implications and would also defeat 

the purpose of the project to expand an existing earth-fill dam which is homogeneous. Therefore, option 2 

was chosen for this alternative due to its cost effectiveness and blending with the natural environment. 

Two options were considered for this alternative. Option 1 is filling the dam reservoir with stormwater 

received during the rainy season on the non-perennial Ngwezi River; and option 2 is filling the dam 

reservoir with groundwater. During the operation phase of the earth-fill dam, the most important raw 

material for the project is stormwater received through runoff into the river. The other alternative of 

pumping groundwater into the dam was not considered due to the cost implications and environmental 

impacts associated with pumping large volumes of ground water. In addition, this would be against the 

project objective of harvesting stormwater during the rainy season and using it in the dry season.  

Water Supply Alternative 

Two options were considered for this alternative. Option 1 is abstracting water for construction works of 

the earth-fill dam from the same Ngwezi Earth-fill Dam; and option 2 is drilling a borehole on site. Looking 

at the nature of the proposed development, abstraction of water from the existing dam is way cheaper. 

Moreover, the developer already has water abstraction permits issued by WARMA for the same earth-fill 

dam. Borehole drilling would be costly to the developer as the construction phase will only be six (6) 

months. Therefore, use of water from the dam for construction purposes is sustainable.  

Power Supply Alternative 

Two power source options were considered for this alternative. Option 1 is the use of a diesel-powered 

generator; and option 2 is the use of hydro-power energy from ZESCO which is already available at the 

farm. ZESCO provides the clean and less costly power alternative which is also environmentally friendly. 
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Therefore, the first option which is the use of a diesel-powered generator as the source of energy would be 

costly on fuel and cause pollution to the environment through exhaust emissions and accidental spills/leaks 

of petroleum hydrocarbons, thus will not be considered by the developer. The second option is ideal and 

feasible for this project. 

Waste Management Alternative 

For domestic and general waste management, two options were considered. Option 1 is the use of rubbish 

pits; and option 2 is the use of waste bins. It was determined that rubbish pits are not appropriate and not 

friendly to the environment. For example, the pits may ingest toxic waste materials which may be passed 

on to the ground water and thus contaminate the groundwater resources. Therefore, the first alternative was 

rejected based on its impact to the environment. Thus, the use of waste bins was considered as they are 

more environmentally acceptable and a highly recommended practice. Waste bins that are emptied of waste, 

transported and disposed of by a licensed contractor engaged by developer were chosen as a preferred 

option. 

For hazardous waste management, the project is not likely to generate any significant amount of hazardous 

waste during its operation phase as only water for irrigation will be abstracted from the earth-fill dam. 

However, during the construction phase, equipment will be brought to site for construction of the dam. 

Therefore, one option was considered for hazardous waste management during the construction phase. A 

concrete lined, roofed and bunded area already constructed at the developerôs workshop will be used for 

temporary storage of any hazardous waste materials before final disposal. All forms of hazardous waste 

materials generated by the project during the construction phase will be put in drums and transported to the 

developerôs workshop within the farms for temporary storage in a concrete lined, roofed and bunded area 

awaiting further disposal by a ZEMA approved service provider to be engaged by Kapinga Enterprises 

Limited.  

The waste generated at the project site will be segregated according to their classifications or similarities 

in properties for easy handling and disposal. 

Sewage Management Alternative 

Only one option was considered for this alternative. During the construction phase portable or mobile toilets 

segregated by gender (male and female) will be used at the site. These toilets will be serviced (desludged 

and disinfected) twice every week by a ZEMA approved Service Provider to be engaged by the developer. 

The sanitary waste emptied from the toilets will be taken to the Southern Water and Sanitation Company 

(SWASCO) Limited sewage treatment plant in Mazabuka District. During the operation phase, pump 

operators will continue using the existing toilets at the workerôs compounds and main workshop area. 

Existing Environmental Conditions 

Bio-Physical Environment 

Mazabuka District is located in the Southern Province of Zambia. It is about 125 km by road from Lusaka, 

the capital city of Zambia, about 360 km from Livingstone City, the tourist Capital of Zambia and about 

160 km from the provincial capital, Mazabuka. Mazabuka is one of the fifteen (15) administrative districts 

in Southern Province. The district is situated in the North-Eastern part of the province, covering an area of 
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approximately 3,830.64 square kilometers. It shares boundaries with Kafue and Shibuyunji Districts to the 

north, Monze District to the South, Chikankata District to the north-east and Siavonga and Gwembe to its 

South-east. The district is located along the main line of rail and the Great North (T1) Road which run in 

the north-south direction (Lusaka-Livingstone). Mazabuka town is also accessible by air and water. In 

addition to the Great North (T1) Road, the district can be accessed using the Chivuna, Lubombo and Itebe 

roads which are gravel roads.  

The major geographical features in the district include Kafue River with its flats and islands, Magoye and 

Ngwezi Rivers. Kafue flats have about 32 islands, the Munali Hills on the eastern side of the district, and 

the Plateau area of Mazabuka Town. The district has an agriculturally based type of economy which is 

mainly crop and Livestock farming. The geographical coordinates of Mazabuka are: 15°50'48.00"S, 

27°44'51.00"E. Mazabuka sits at an average elevation of 1,067m meters above mean sea level. 

The earth-fill dam whose wall is proposed for raising is situated at Farm No. 1989 ï Riverdale Farm, Off 

Monze Road, Magoye Area of Mazabuka District, approximately 35.2Km South of Mazabuka Municipal 

Council and is accessed through the Great North (T1) Road and the Gravel Road leading to Magoye 

Research Institute and covers an area of 1,638.142Ha (4047.937 acres). More than 600Ha of land is already 

cleared for cultivation at the farm. The farm grows sugar cane with an estimated area under command for 

irrigation of about 400Ha. The location of the damôs benchmark is 16Á01'35.97"S, 27Á38'13.26"E and its 

elevation is 1,032m above mean sea level (amsl).  

The neighbouring farms include Zunda Farm on the northwest at approximately 1.08Km from the proposed 

project site, Liyanda Farm on the east at approximately 3.62Km from the proposed project site, Chimbwe 

Farm on the northwest at approximately 1.61Km from the proposed project site, Hangoma Farm on the 

northwest at approximately 2.23Km from the proposed project site, Nyemba Farm to the northwest at 

approximately 2.85Km from the proposed project site and Rae Hamoonga Farm on the north at 

approximately 5.15Km from the proposed project site. The nearest settlements to the site are in Ngwezi 

village of Magoye Area at approximately 1.0Km northwest, 0.7Km west and 0.65Km south of the proposed 

project site respectively. Crop farming and animal husbandry are the predominant agricultural activities in 

the area, with crop farming activities reaching the pick in the rainy season when there is plenty of water for 

watering the crops. The major source of water for the proposed project site is the non-perennial Ngwezi 

River and also boreholes sunk within the farm.   

Other notable features/landmarks include Magoye Research Primary School at approximately 2.85Km 

northwest of the proposed project site, Magoye Cotton Development Trust at approximately 3.47Km 

northwest of the proposed project site, Magoye Train Bridge at approximately 3.61Km northwest of the 

proposed project site, Magoye Rural Health Centre at approximately 3.85Km northwest of the proposed 

project site, Magoye Combined Secondary and Primary School at approximately 4.32Km northwest of the 

proposed project site, Magoye River at approximately 3.0Km west of the proposed project site and the 

Ngwezi/Magoye Rivers Confluence at approximately 3.43Km northwest of the proposed project site. The 

confluence of the two non-perennial rivers is downstream of the proposed project site. 
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Climatic Conditions  

Mazabuka District is found on high ground with typical climate of southern Zambia. Most of the district 

lies at 1,200m above sea level, the altitude of the project area in Magoye is around 1,032m above mean 

sea level (amsl).  

Ecologically, Zambia is divided into three main agro-ecological zones according to pedological 

characteristics, climatic factors, rainfall patterns and common agricultural practices. The three ecological 

zones extend from the west to the east of the country with Agro-ecological Zone I in the South, Agro-

ecological Zone II  north of Agro-ecological Zone I, and Agro-ecological Zone III  further to the north 

covering parts of the North-western, Northern, Luapula, and Muchinga Provinces with the highest 

rainfall. The characteristics of each agro-ecological zone are described as follows: 

¶ Agro-ecological Zone I covers the plateau sub-region in Southwest Zambia and the Rift Valley 

region in South Luangwa and Zambezi valleys. The region receives less than 800mm annual 

rainfall and covers about 15 million hectares, equivalent to 20 percent of the country. This region 

covers part of Western, Southern, Lusaka, Eastern and Central provinces.   

¶ Agro-ecological Zone II  consists of the sand veldt plateau of Lusaka, Central, Eastern and 

Southern provinces and the Kalahari Sand plateau of Western Province. The region receives 800-

1,000mm annual rainfall and covers about 27 million hectares, or 36 percent of the country.   

¶ Agro-ecological Zone III  receives over 1,000mm annual rainfall and covers about 33 million 

hectares, equivalent to 44 percent of the country. This region mostly covers the Copperbelt, 

Luapula, Northern, Muchinga and North-western provinces.   

The project area falls in Agro-ecological Zone II  which receives annual rainfall ranging from 800 to 

1000mm. Agriculture done in the area is dependent on irrigation, while some of it is dependent on rain. 

In the dry seasons, irrigation is used to ensure continuous production.  

Rainfall  

The rains generally start in November and continue through up to the beginning of April.  Rainfall reaches 

its peak around January after which it diminishes slightly up to the beginning of April  when usually it 

ceases entirely. The proposed project site is located in Zone II  of the agro-ecological zones of Zambia. 

Generally, it receives annual rainfall of 800 to 1000mm. The average annual rainfall is 800mm, of which 

165mm (6.5 inches) to 170mm (6.7 inches) fall between December and January. However, in the recent 

past years, the average annual rainfall ranges between 708.3mm and 737.3mm, indicating a decline in 

the amount of rainfall received in the district. There are however, variations in total rainfall and rainfall 

patterns from year to year and even in a particular season. These variations can have a major impact on 

crop yield in the different zones of the area. 

Temperature 

The warm and wet season is characterized by high humidity and rainfall. Average high temperatures are 

around 31.1°C (88°F) and average low temperatures are around 16.3°C (62°F); the cool and dry season is 

characterized by cooler temperatures and little to no rainfall. Average high temperatures are around 24.4°C 
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(76°F) and average low temperatures are around 9.4°C (49°F); and the hot and dry season is characterized 

by high temperatures and minimal rainfall. Average high temperatures can reach 32.8°C (91°F) during the 

day and average low temperatures are around 19.4°C (67°F). In normal instances when the rains start, 

temperatures tend to fall, partly because of the rain and partly due to the often-heavy cloud cover. The 

lowest temperatures are usually recorded in June and July.  

Relative Humidity 

Relative humidity is based on the comfort level of 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. 

Mazabuka experiences significant seasonal variation in the perceived humidity. The muggier period of 

the year lasts for 5.0 months, from November 13 to April  14, during which time the comfort level is 

muggy, oppressive, or miserable at least 22% of the time. The month with the muggiest days in Mazabuka 

is January, with 26.2 days that are muggy or worse. The least muggy day of the year is July 29, when 

muggy conditions are essentially unheard of. 

Sunshine Length 

The sunshine range of Mazabuka District is between 11 and 13 hours per day. The month with the most 

daily hours of sunshine is October. Therefore, the mean duration of sunlight per day in this month is 

approximately 10.84, with a total cumulative count reaching up to 335.92. On average, Mazabuka records 

the lowest daily sunshine hours in January. During this period, there is an average of 9.01 hours of 

sunlight per day and a total accumulation of 279.22 hours. 

Throughout the year, a total of 3398.35 hours of light are recorded in Mazabuka District. The monthly 

average for sunlight is approximately 283.2 hours. 

Wind Speed and Direction 

The average hourly wind speed in Mazabuka experiences significant seasonal variation over the course 

of the year. The windier part of the year lasts for 4.0 months, from July 21 to November 21, with average 

wind speeds of more than 15.1Km (9.4 miles) per hour. The windiest month of the year in Mazabuka is 

October, with an average hourly wind speed of 19.3Km (12 miles) per hour. 

The calmer time of the year lasts for 8.0 months, from November 21 to July 21. The calmest month of 

the year in Mazabuka is January, with an average hourly wind speed of 10.6Km (6.6 miles) per hour. 

Air Quality  

According to the air quality survey that was conducted at the proposed project site, the ambient air is very 

conducive in the area, visibility was not impaired and no foul smell was noted. However, ambient air quality 

in the project area could generally be influenced by a number of different sources of air pollution such as 

agricultural activities (i.e., chemicals sprayed in the fields), exhaust emissions from farm equipment and 
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vehicles, and dust from motorable roads within the farm. To verify that ambient air quality in the area is 

good, a portable digital Altair Multi  Gas Detector was used.   

The Carbon Monoxide (CO) and Nitrogen Oxide Compounds (NOx) detected in the project area were 

below the Zambia Maximum Acceptable Concentration (ZMAC) and IFC Guidelines, thus there is no need 

for any mitigation measures to be carried out as at now regarding air pollution from these gases. Sulphur 

dioxide (SO2) was not present (Not Detectable) in the ambient air as at sampling time. As for respirable 

dust, all the potential areas of concerns sampled at the project site emitted dust levels which were acceptable 

and within the ZEMA and IFC guidelines limit. 

Geology 

The geology of Mazabuka District is characterized by both hard rock formations and unconsolidated 

deposits. The district includes Precambrian basement rocks and Karoo-age (Permian to early Jurassic) 

clastic deposits and basalts, as well as alluvial deposits and Kalahari sands. Mazabuka is also known for its 

mineral resources, including the Munali nickel project. The Precambrian basement rocks are the oldest 

rocks in the region and include gneisses, schists, quartzites, phyllites, and granites. In the Karoo sequence, 

the overlying basement rocks are sedimentary and volcanic rocks from the Permian to early Jurassic period, 

and these include clastic deposits and basalts. The unconsolidated deposits are a significant portion of the 

district, covered by unconsolidated sediments such as alluvial deposits and Kalahari sands.  

Munali intrusion is another notable geological feature in Mazabuka District, known for hosting nickel 

mineralization. The intrusion is composed of various rock types including gabbro, pyroxenite, and 

peridotite. The Kafue River flows through the northern part of the district, influencing the local geology 

and potentially contributing to alluvial deposits. Furthermore, the variable nature of the rock formations in 

Mazabuka affects groundwater potential, with some areas being more productive than others. 

The project area also falls within this geological formation and is further characterized by the Karoo 

Supergroup rocks and calc-silicate rocks, with alluvial deposits from the Kafue Flats which contribute to 

groundwater potential. Therefore, the area has favorable groundwater conditions in specific regions. 

Hydrology 

The drainage of the project area is characterised by the Ngwezi River which traverses through Kapinga 

Enterprises Limited (Riverdale Farm), and also the Magoye River which is approximately 3.0Km west 

of the proposed project site. The Ngwezi River flows into the Magoye River at approximately 3.43Km 

northwest of the proposed project site. There are also small inland streams flowing into the Ngwezi River 

before it flows into the Magoye River. It is worth noting that Magoye and surrounding areas have no 

perennial rivers. 

Hydrogeology  

Magoye Area of Mazabuka District exhibits diverse hydrogeological conditions. While overall 

groundwater potential is considered limited in the province, areas within the Karoo sandstones and 

basalts, the alluvial deposits of the Kafue Flats, and calc-silicate rocks in the Mazabuka/Magoye region 

show more favourable groundwater conditions. The calc-silicate rocks in the area are known to host more 

productive aquifers compared to other geological formations in the region. Studies have shown that 
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boreholes in fractured calc-silicate rocks can yield from 5 to 60 m³/h (cubic meters per hour), according 

to the Kaleya Feasibility Study ï Borehole Drilling  Summary Report (2022).  

Topography   

The topography of Mazabuka District is characterized by its location within Zambia's broad, plateau-

forming landmass, which features uplifted planation surfaces and a gradual fall from the upper Congo 

towards the Zambezi depression. The district itself is bisected by the Kafue River to its north and contains 

the large sugar plantations of Zambia Sugar Plc., implying a generally flat or gently undulating terrain 

suitable for agriculture in the surrounding areas. The district is situated at an elevation ranging from 1,000 

to 1,300 above mean sea level (amsl). The majority of the land, over 80%, is relatively flat, making it 

suitable for agriculture, particularly sugar cane farming. The project area is characterized by relatively flat 

terrain with some variations due to river systems and geological formations. Specifically, the area features 

alluvial deposits and calc-silicate rocks, which create more favorable groundwater conditions compared to 

other parts of the Southern Province according to a groundwater study (Bäumle, R., Neukum, C., Nkhoma, 

J. & Silembo, O. - 2007). The Magoye River also plays a significant role in shaping the landscape, with 

both erosional and depositional features according to a study. 

Soils 

The soils of the Mazabuka District are diverse, including slightly acidic Nitosols, alkaline Luvisols, and 

pockets of Vertisols, Arenosols, Leptosols, and Solonetz. The district also features specific dambo 

(wetland) soils, such as dark, cracking clay soils in floodplains and pale, mottled sands on dambo slopes, 

along with dark-colored top soils in the dambo centres. Some soils exhibit problems with sodicity, salinity, 

acidity, and low nutrient reserves. Soils of the project site in Magoye, Mazabuka District are mainly 

Vertisols and Gleysols. 

Land Use and Land Tenure 

Land in Mazabuka is mainly used for residential, agriculture, commercial and mining purposes. Mazabuka 

has for a long time been an agricultural area. However, large scale mining gained recognition in the period 

2004-2007 with the opening of the Munali Nickel Mine. Prior to the Nickel Mine, areas like Kapona in 

Magoye and Nasenga in Chikankata had been growing as small-scale sand mining sites.  

Some of the large-scale farms have plant and equipment on site for processing and packaging of farm 

produce. With the increase in the number of actors in, and size of the local agricultural sector since 2000, 

the district has been experiencing competing need for agricultural and residential land. The district is 

characterized by a mix of agricultural land use, with sugar cane being a dominant crop, and increasing 

urban development pressure. The district features extensive sugar cane plantations, which are a major 

source of edible sugar. The district also faces increasing pressure on land and water resources due to urban 

expansion and the needs of Zambia Sugar.  

While sugarcane is prominent, other crops like maize, wheat, barley, soya, Virginia flue-cured tobacco, 

beef, and milk are also produced. 

In Zambia, the land tenure system is dualistic, with statutory leasehold and traditional or customary land 

tenure. Under statutory leasehold tenure, the land is first offered by the land administrative institutions, 
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namely respective district councils, and then formalized by the Ministry of Lands. Landowners under the 

statutory leasehold are offered either 99 or 30-year leases that are normally subject to renewal.  

Under the traditional land tenure system, the community holds the land in common ownership in perpetuity 

that is only transferable following family or community kinship. The land cannot be sold and its occupancy 

rights and administration are under the Chief/Chieftainess. Under the traditional land tenure system, land 

ownership is obtained either through inheritance or as a gift from the chief, headmen, headwomen or the 

clan. Headmen and headwomen are responsible for allocating land at the village level. The Commissioner 

of Lands cannot alienate land situated in such areas unless with consent from the local Chief/Chieftainess.  

Traditional land tenure is the main land administration system in the project area, as most of the land falls 

within chiefdoms as customary land. However, the law provides for the conversion of customary land into 

statutory leasehold. Therefore, land obtained from the Chief/Chieftainess or headman can be converted to 

leasehold once approval is obtained from the Chief/Chieftainess, the district council and Commissioner of 

Lands as stipulated in the Lands Act of 1995.  

The system of land ownership around the project site is statutory and land title exist. In large areas, away 

from the farming blocks especially where a number of ethnic groups exist, the land is owned by the host 

community (original settlers) while other settlers maintain tenancy status. The project area falls under His 

Royal Highness Chief Hanjalika of the Tonga People. 

Built Environment 

The immediate built environments to the project site are commercial farms, and the nearest settlements to 

the site are in Ngwezi village of Magoye Area at approximately 1.0Km northwest, 0.7Km west and 0.65Km 

south of the proposed project site respectively. In the villages, most of the houses are made of locally burnt 

bricks with thatched roofs. A few houses and other structures are made with steel roofs. 

Noise and Vibration 

Due to the absence of industrial activities around the project area, current noise levels in the area are within 

the statutory acceptable limits. The notable sources of noise include farm equipment working in the nearby 

fields, and farm vehicles transporting agriculture inputs, workers and farm produce. Other sources of noise 

noted in the area include wild birds and also trees due to wind. Noise levels were below 85 decibels (dB). 

During the baseline study there was no form of vibration or any works involving earth moving machines 

in the vicinity. 

Ecological Resources 

Zambia is divided into seven Eco-regions (Refer to the figure below) based on the distribution of flora and 

fauna correlated to environmental data such as altitude, climatic conditions, topography, soil characteristics 

and land use. The project area is in the Central Zambezian Miombo woodlands ecoregion, with some areas 

potentially overlapping with the Zambezian and Mopane woodlands, and characterized by dambos with 

grassy drainage zones. 
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flora 

Magoye Area of Mazabuka District, Southern Province in the Republic of Zambia is primarily 

characterized by the Central Zambezian Miombo woodlands ecoregion, with some areas potentially 

overlapping with the Zambezian and Mopane woodlands. The region also features the Zambezian flooded 

grasslands biome along the Kafue Flats. Additionally, the Magoye River, which flows through the area, has 

its own distinct riverine landscape. 

Despite the strong degradation of miombo woodland species in the project area, the Central Zambezian 

Miombo woodlands is still the predominant vegetation type. This vegetation type consists of a two- 

storeyed woodland with an open or lightly closed canopy of semi-evergreen trees 10-20m high, 

characterized by species of Julbernardia globiflora (Mutondo/Munondo), Brachystegia spiciformis 

(Mufuti/Musasa), Ochna pulchra (Peeling Bark Plane), Brachystegia boehmii (Prince of Wales 

feathers/Mubombo) and Isoberlinia (Mupapa/Mutobo) as frequent associates (Bingham et al., 2011). 

The project area also features the Zambezian and Mopane woodlands, which is characterized by a mix of 

Miombo woodland and areas dominated by Mopane trees (Colophospermum mopane), especially in drier 

areas. The Zambezian flooded grasslands also occurs in the project area especially along the Magoye River, 

near the Kafue Flats, which is a large floodplain known for its flooded grasslands and wetlands. 

Other vegetation species in the area include umbrella acacia (Vachellia tortilis), baobab (Adansonia 

digitata), sycamore fig (Ficus sycomorus), red mahogany (Khaya anthotheca), Buffalo-thorn trees 

(Ziziphus mucronate), Euphorbia (Euphorbia ingens), Velvet bushwillows (Combretum molle) and Flame 

trees (Erythrina abbysinica). The bulk of the anthill vegetation consist of small trees chiefly Slime-apple 

or African chewing gum (Azanza gackeana), Golden bell bean (Markhamia obtusifolia), Popowa and 

Violet trees (Securidaca longependiculata) with Ebony (Drospyros spp) and Eudea spp locally frequent. 

Grasses comprise species of Beard grass (Andropogon), Buffalo grass (Brachiaria), Foxgloves (Digitalia), 

Lemon grass (Cymbopogon), Black speargrass (Heteropogon), Common thatching grass (Hyparrhenia), 

African bristlegrass (Setaria), Russet grass (Loudetia), Cane grass (Eragrotis), and needlegrass (Aristida), 

Furthermore, sugar cane is widely grown in the area. 

Riparian woodland occurs in a discontinuous strip along the Ngwezi and Magoye Rivers. It is dominated 

by purple plum (Syzygium spp) both waterbessie (S. Cordatum) and water pear (S. Guineense) with stretches 

of salix, and (sumac) Rhus spp, and R. quactiniaus. Doclonea, stonebreaker (Phyllanthus) and Egyptian 

Pea (Sesbania sesban) fill some of the gaps and common reed (Phragmites) rush the rest. 

Weed species are also seen to flourish in the project area. The following are prominent towards the end of 

the rainy season ï Beggar's Tick (Bidens spilosa), rose mallow (Hibiscus ssp), flannel weed (Sida spp), and 

nightshade (Solanum spp). 
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Fauna 

Terrestrial Species 

Based on the information provided by the developer, the area was once rich in fauna especially mammalian 

species. Most of the mammalian life has been disturbed largely because of anthropogenic factors such as 

poaching, habitat fragmentation, unplanned fires, land clearing for cultivation and/or deforestation.  

The more significant fauna species reported or cited in the area, particularly at Riverdale Farm during 

transects walks and interaction with the developer included Impalas (Aepyceros melampus), Zebras (Equus 

quagga), Duikers (Cephalophinae), Rabbits (Oryctolagus cuniculus), Bush Pigs (Potamochoerus larvatus), 

Warthogs (Phacochoerus), Vervet monkeys (Chlorocebus pygerythrus), Bush babies (Galagidae) and 

Bush Squirrels (Paraxerus cepapi). Vervet monkeys were observed within the farm during transect walks. 

Aquatic Species 

During the baseline study, some fish species found in the Ngwezi River and earth-fill dam were observed, 

and interactions with the developer indicated that different types of fish species exist in the dam, these 

include; African barb (Barbus fasciolatus), Banded tilapia (Tilapia sparmanii), Purple face largemouth 

bream (Serranochromis macrocephalus) and Yellow-belly bream (Serranochromis robustus). According 

to the local people interviewed, the dominant specie is Tilapia sparmanii. 

No nationally or internationally protected and endangered species of fauna (both terrestrial and aquatic) 

were observed or reported in the project area during the baseline studies. 

Avifauna (Birds) 

The diversity in vegetation species provide the right environment for existence of diverse bird life. There 

are Thirty-five (35) bird species reported to exist in the area, these included the African Fish-Eagle 

(Haliaeetus vocifer), Yellow-fronted Tinkerbird (Pogoniulus chrysoconus), Southern Yellow White-eye 

(Zosterops anderssoni), Meyer's Parrot (Poicephalus meyeri), African Palm Swift (Cypsiurus parvus), Pied 

Crow (Corvus albbus), Common Myna (Acridotheres tristis), Red-winged Starling (Onychognathus 

morio), Brown-hooded Kingfisher (Halcyon albiventris), Black-collared Barbet (Lybius torquatus), Black-

backed Puffback (Dryoscopus cubla), Tropical Boubou (Laniarius major), Fork-tailed Drongo (Dicrurus 

adsimilis), Village Weaver (Ploceus cucullatus), Bronze Mannikin (Lonchura cucullata), Southern 

Cordonbleu (Uraeginthus angolensis), Red-billed Firefinch (Lagonosticta senegala), African Pied Wagtail 

(Motacilla aguimp), Laughing Dove (Spilopelia senegalensis), Red-faced Mousebird (Urocolius indicus), 

Tawny-flanked Prinia (Prinia subflava), Red-faced Cisticola (Cisticola erythrops), Collared Palm-Thrush 

(Cichladusa arquata), White-bellied Sunbird (Cinnyris talatala), Spectacled Weaver (Ploceus ocularis), 

Southern Masked-Weaver (Ploceus velatus), White-fronted Bee-eater (Merops bullockoides), Crowned 

Hornbill (Tockus alboterminatus), Helmeted Guineafowl (Numida meleagris), White stork (Ciconia 

ciconia), Red-eyed dove (Streptopelia semitorrquata), Rufousbellied Tit (Parus rufiventris), African Owl 

(Platalea alba), Wood Pecker (Campenthera bennettii) and Common Bulbul (pycnonotus barbatus). Of 

the reported birds, only the Laughing Dove, Wood Pecker and White stork were observed in the area during 

transect walks. 
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No nationally or internationally protected and endangered species of avifauna were observed or reported in 

the project area during the baseline studies. 

Invertebrates  

All animals without backbones are invertebrates. They may be small, but are often numerous and play 

major roles in ecosystem processes. A significant reduction in numbers or extinction means a change in 

ecosystem processes. Invertebrates like so many other organisms, are becoming reduced in abundance and 

extinct primarily through loss of habitat. The invertebrates reported in the area include Dragon fly 

(Anisoptera spp), Malaria Transmitting Mosquitos (Anopheles quadrimaculatus), Bees (Apis mellifera), 

Red Ant (Formicidae spp), Wasps (Ophion spp) and African Butterfly (Pantodon buchholzi). The proposed 

raising of the dam wall for the Ngwezi Earth-fill Dam on the non-perennial Ngwezi River, traversing 

through the farm will certainly change habitat of the area and change the composition of invertebrates and 

ultimately may affect even the bird life in the area. 

No nationally or internationally protected and endangered species of invertebrates were observed in the 

project area during the baseline studies. 

Reptiles  

Tracks of snakes were observed across paths and snakes common to the area were cited during interactions 

with the developer. Snakes cited or reported to exist in the area include Cobras (Naja spp.), Mambaas 

(Dendroaspis spp.), Vipers (Bitis spp.), Adders (Causus spp.), Boomslangs (Dispholidus spp.), and the 

African python (Python sebae natalensis). In addition to these, some common frogs and lizards were also 

observed. Two types of tortoises were reported to be in the area, and these include Leopard tortoise 

(Geochelone pardalis babcocki) and the Bell hinged (Kiniys belliana spekii).  

No nationally or internationally protected and endangered species of reptiles were observed in the project 

area during the baseline studies. 

Archaeological and cultural sites  

During the site visits and baseline studies, it was observed that there is a shrine downstream of the existing 

Ngwezi Earth-fill Dam and also a grave site in the area to be impounded with water. The shrine is right at 

the foot of the earth-fill dam embankment and will have to be protected throughout the project lifecycle in 

order to preserve cultural heritage and maintain community well-being. Protection of the shrine is crucial 

in preventing social unrest, loss of spiritual connection, and damage to the developerôs reputation and long-

term viability. Prioritizing the protection of this shrine demonstrates respect for local traditions and helps 

ensure the earth-fill dam projectôs success by fostering community support. Chief Hanjalika of the Tonga 

speaking people of Magoye Area, and the National Heritage Conservation Commission (NHCC) were 

consulted on how best to protect this shrine. Both the Chief and NHCC advised that during construction 

works, no equipment should be allowed near the shrine, and workers should also be guided not to temper 

with the shrine during construction activities. Where possible, the developer should fence off the 

construction area closer to the shrine to avoid construction materials rolling down the site and to also 

prevent workers from going near the shrine. During operation of the earth-fill dam, the developer will 

continue protecting the shrine, and sensitization to all workers will continue on the importance of protecting 

this cultural site. 
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To protect the observed grave site from inundation due to the raising of the dam wall for the existing Ngwezi 

Earth-fill Dam, relocation of the grave was considered by the ESIA team as it is the most common and 

respectful approach. This meant exhumation and reburial at a designated new site proposed by the family 

of the deceased. However, during consultation with the family of the deceased buried in the area, relocation 

was not considered. Measures proposed by family members to protect the grave site include raising the 

grave elevation, creating a protective barrier, or using a cofferdam. 

Socio-economic and Cultural Environment  

Administration  

Central Administration 

Mazabuka District is in the heart of Southern Province making it strategically located both as an Mazabuka 

District is located in the Southern Province of Zambia. It is about 125 km by road from Lusaka, the capital 

city of Zambia, about 360 km from Livingstone City, the tourist Capital of Zambia and about 160 km from 

the provincial capital, Mazabuka. Mazabuka is one of the fifteen (15) administrative districts in Southern 

Province. The district is situated in the North-Eastern part of the province, covering an area of 

approximately 3,830.64 square kilometers. It shares boundaries with Kafue and Shibuyunji Districts to the 

north, Monze District to the South, Chikankata District to the north-east and Siavonga and Gwembe to its 

South-east. The district is located along the main line of rail and the Great North (T1) Road which run in 

the north-south direction (Lusaka-Livingstone). Mazabuka town is also accessible by air and water. In 

addition to the Great North (T1) Road, the district can be accessed using the Chivuna, Lubombo and Itebe 

roads which are gravel roads. The district is connected to other districts in the province through the Great 

North Road. Most of the district population is serviced by the three mobile phone network service providers 

(Zamtel, MTN and Airtel) with more than 90% of urban residents having access to the service.  

The major geographical features in the district include Kafue River with its flats and islands, Magoye and 

Ngwezi Rivers. Kafue flats have about 32 islands, the Munali Hills on the eastern side of the district, and 

the Plateau area of Mazabuka Town. The district has an agriculturally based type of economy which is 

mainly crop and Livestock farming.  

The district is divided into two (2) Constituencies namely; Mazabuka central and Magoye which have eight 

(8) and twelve (12) wards respectively. In terms of traditional leadership, there are three (3) chiefdoms 

namely; Mwanachingwala, Hanjalika and Naluama where each of them is headed by a chief and assisted 

by senior headmen. 

Political and Civic administration 

Administration of Council business at the district level is undertaken by a full time Town Clerk heading 

the institution. The Mayor gives general and specific guidance to the Town Clerk in his delivery of services. 

In terms of planning, the Municipal Council is guided by the Development Coordinating Committee (DCC) 

with representation from Heads of Government Departments and other vital institutions in the district. 

Execution of the DCCôs planning decisions on a day-to-day basis is undertaken by a dedicated Department 

responsible for Development Planning. Other Council departments involved in implementing development 

plans include those responsible for Engineering, Public Health and Social Services. Similarly, central 
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government departments implement developmental projects under their respective ministries in liaison with 

the Council. 

Population and Ethnicity 

Population   

The population of Mazabuka District is recorded as 232,045 in 2022 (CSO: 2022 Preliminary Report - 

Census of Population and Housing). Of this total population 113,214 are males and 118,831 are females 

with an annual average growth rate of 2.6 percent. The population density is estimated at 57.9 persons per 

km².  

Ethnicity 

The primary ethnic group in the Magoye area of Mazabuka District is the Tonga people. They are the 

dominant ethnic group in the Southern Province of Zambia, where Mazabuka is located. While Tonga is 

the main language spoken, Nyanja is also used in the area for communication. 

Economic Activities 

Mazabuka District's economy is heavily reliant on agriculture, particularly sugar cane farming and 

processing, earning it the nickname "The Sweetest Town in Zambia". Beyond sugar, other agricultural 

activities like maize and sorghum farming, and livestock farming are also significant. Additionally, the 

district has potential in mining and tourism, including a shared national park with another district. A 

detailed breakdown of the major economic activities is given below: 

¶ Agriculture  

o Sugar cane: The dominant crop, with large-scale plantations and processing at Zambia 

Sugar's Nakambala factory; 

o Maize and Sorghum: Other significant crops grown by both smallholders and commercial 

farmers, according to the Local Government Association of Zambia; and  

o Livestock farming: An important component of the agricultural sector. Livestock farming 

is one of the major economic activities in the district. Different types of Livestock are kept 

at various farming levels. These include commercial, emerging and traditional farming. 

The common livestock at both commercial and emerging levels are cattle, goats, sheep, 

pigs and poultry. Mazabuka is traditionally a cattle keeping district and hence one of the 

biggest suppliers of both raw milk and beef in the country. 

¶ Mining:  Mazabuka has deposits of copper, iron, silver, pyrite, and iron ore, although these are not 

yet fully exploited.  

¶ Tourism:  The district shares the Blue Lagoon National Park with Mumbwa, offering tourism 

potential.  

¶ Trade and Commerce: A developing sector, contributing to the overall economy.  

¶ Sugar Processing: Zambia Sugar is the main industry.  

¶ Ethanol Production: Mazabuka has an ethanol plant, further utilizing sugar cane.  

¶ Smallholder Sugar Cane Growing Projects: Zambia Sugar supports smallholder farmers, 

contributing to local livelihoods. 
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Health and Education Facilities 

Mazabuka District has a total of 46 health facilities catering for a population of 232,045. There are five (5) 

Zonal Health Centers, namely Mbayamusuma, Nakambala, Magoye, Nega-Nega, and Chivuna zones 

whose roles are mainly to provide primary health services such as maternal and neonatal wellbeing, 

Technical Support and Supervision, ART and clinical mentorship to the satellite facilities. They also act as 

referral centers to other smaller facilities. There is no 1st level (District hospital), but there is one 2nd level 

(General hospital) and 2 Private Hospitals namely Zambia Sugar and Victoria Hospitals. The district has 

46 HTCT sites, and, seven static Voluntary Medical Male Circumcision (VMMC) sites. The district has 

Seven (7) TB diagnostic sites, and one General Hospital providing radiology, physiotherapy, dental, 

laboratory mental health and surgical services. 

Mazabuka District has a total of 125 institutions of learning comprising 4 grant-aided secondary schools, 5 

government schools, 9 private secondaries, 12 combined schools, 60 primary, 14 community, 21 private 

primary and 1 skills training centre. The district is divided in 11 zones namely: Nkonkola, Chivuna, 

Munjile, Kaleya, Munenga, Sikalozia, Mugoto, Nanga, Ndeke, Kaonga and Magoye. There are 58 Early 

Childhood Education centers (ECE) established out of existing 86 government and community schools. 

There is a smaller number of Secondary schools (30) as compared to Primary and community schools (95) 

which forces pupils to compete for limited places at grade 8. 

The nearest health facility in Magoye Constituency in which the project site is situated is Magoye Rural 

Health Centre at approximately 3.85Km northwest of the proposed project site. Mazabuka General Hospital 

is also approximately 26.3Km northeast of the proposed project site. The schools closer to the project site 

are Magoye Research Primary School at approximately 2.85Km northwest of the proposed project site, and 

Magoye Combined Secondary and Primary School at approximately 4.32Km northwest of the proposed 

project site. 

Religion 

Christianity is the dominant religion in Mazabuka.  Denominations with churches in the settlements close 

to the project area include Salvation Army, United Church of Zambia (UCZ), Seventh Day Adventist 

Church (SDA), Pentecostals, Jehovah's Witnesses, New Apostolic Church and Catholic Church. 

Gender Equality 

Like in many other districts, the issues of gender in Mazabuka District are mainly influenced by both 

religion and traditional cultures. Although tradition and religion demand that the headship and key decision-

making roles in a household is done by a man or husband, Socio-economic empowerment is becoming 

more and more of a determining factor in most households today. Consequently, although males generally 

hold the position of Household Head and key decision makers on matters affecting the family this 

responsibility tend to shift in homes where females are more economically empowered than their husbands.  

Similarly, although most household items are considered to be under the control of the husband except for 

kitchen utensils, economically well-off women are having more property ownership including land, houses, 

vehicles, etc. Sharing of house chores such as washing, cleaning and caring for children is acceptably 

shared.  However, in less sensitized households with strict traditional inclinations these duties are regarded 

a preserve of females. 
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Deprivation, vulnerable groups and gender relations  

During the baseline study, it was observed that the project area is not serviced by a water and sewerage 

company. Vulnerable people in the project area include children, women, the elderly, orphans, and the 

disabled. In such rural settings, it is usually the case that the girl child is more vulnerable because they are 

usually withdrawn from school to take care of the homes. Despite the fact that both men and women utilize 

natural resources for sustenance, largescale natural resource utilization such as charcoal burning is carried 

out primarily by men. 

Water Supply and Sanitation Facilities 

Water supply in the district is centralized and water is supplied by Southern Water and Sanitation Company 

(SWASCO). However, the supply of water is limited to areas surrounding the central business district. The 

outlying areas mostly comprise localized systems of water and sanitation. The key sources of water for 

domestic use mainly comprise boreholes and shallow wells in these farming settlements. Of the two sources 

of water supply, the most preferred water source is borehole water as shallow wells are mainly unhygienic 

and piped water would be very expensive considering the distance of approximately 35.5Km from 

Mazabuka and would further put pressure on an already overburdened water utility company as evidenced 

by the challenges faced by the company in providing water to the entire town of Mazabuka. Furthermore, 

the piped water supply by Southern Water and Sanitation Company is unreliable with regular water outages 

and sometimes days without water supply especially in the dry season.  

Transport, Communication and Energy Infrastructure 

Mazabuka District has a number of road networks, the main road that connect the district to different parts 

of the country is the Great North (T1) Road. A number of paved and motorable gravel roads also exist 

within the townships leading to various parts of the district and also other districts. 

Consequently, the majority of the travelling public use road transport mostly public buses and minibuses. 

It is also not uncommon to see pedestrians, cyclists, and motor riders in the district. The project area is 

accessed via the Great North (T1) Road, and Gravel Road leading to Magoye Research Institute. 

Radio and television reception from the Zambia National Broadcasting Corporation and private stations are 

also accessible in the area.  Other digital networks are also available providing TV and other communication 

services. The area is equally serviced in terms of mobile phone communication with all the three mobile 

phone service providers namely Zamtel, MTN and Airtel present in the area making it easy for local people 

to easily communicate using mobile phones.  This consequently enhances social interaction and business 

transactions. However, connectivity varies from place to place. 

In terms of energy, Mazabuka is well connected to the national grid. Although the grid line passes through 

most areas of the city, the costs involved in installing transformers to downgrade power for consumption 

is a major limiting factor to electricity access. Consequently, only those with enough money to afford high 

connection costs have access and this comprise mostly of those educated and working and/or those who 

own some business. The main source of electricity at the site is ZESCO. 

Resettlement and Compensation 

The observations made during the scoping and reconnaissance exercises indicate that there are seven (7) 

small-scale farms to be affected by the proposed earth-fill dam construction and operation project. 
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Therefore, the project affected persons (PAPs) are currently being engaged as the EIA process is being 

undertaken to ensure that the resettlement process is voluntary on the part of the PAPs. Valuation of affected 

structures, agriculture land, including gardens will be done by experts registered or licensed by relevant 

government institutions to ensure that correct and approved rates are used to calculate compensation 

packages. 

Furthermore, the local leadership, department of community development and social services and any 

relevant NGOs operating in the area will be engaged throughout the resettlement process to ensure 

transparency as the resettlement process is being undertaken. 

Potential Environmental and Social Impacts 

The impact assessment study is intended to ensure that the environmental and social effects of the proposed 

project activities are adequately and appropriately considered before decisions are taken for their 

implementation. This output of the environmental impact analysis will therefore, provide decision makers 

with adequate information on environmental and social effects of the proposed project. The major impacts 

the project will have on the environment will mainly arise from the preparation, construction and operation 

phases of the project. Potential adverse environmental and social impacts to be induced by the proposed 

project are discussed below. 

Bio-physical Environment 

The major potential bio-physical impacts from the proposed project are discussed below: 

Positive Impacts  

¶ Increased groundwater recharge will take place in the project area and surrounding farms. 

Groundwater recharge will result from infiltration as residue water from irrigation. One study has 

acknowledged and proved that using a root zone modelling approach, recharge occurs on irrigated 

farmlands (Jimenez Martinez et al, 2009);  

¶ Sustainable agriculture contributing to preservation of biodiversity due to use of appropriate land 

management practices;  

¶ Contributions to ameliorating climate change through good management practice involving 

preservation strips of woodland in all areas that are not meant for development; and 

¶ Technology impacts to soil structure and water conservation through improved agricultural 

practices that include limited tillage and strict nutrient management and use of an efficient and 

effective irrigation system.  

Negative Impacts  

Construction Phase  

Air Quality Deterioration  

Air quality will be negatively impacted by dust mainly during the clearing and preparation of the earth dam 

construction activities. Dust generation is also expected during the delivery of construction and raw 

material. There is further potential for dust generation from excavated stock piles and materials. 
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Particulates, as well as methane, carbon dioxide or other potentially lethal gases may create these 

conditions, but are unlikely to exist in a project site. Although heavy equipment will be extensively used 

during the construction phase, the cumulative emissions from exhaust and particulate emissions are not 

anticipated to be significant. 

Loss of Vegetation and Biodiversity  

Earth fill dam construction activities will require clearing the site of vegetation where the facility will be 

established. Removal of vegetation implies some loss of biodiversity. However, only vegetation and 

biodiversity within the footprint of the proposed project will be affected. Therefore, the loss of biodiversity 

of small insects is a negative impact.  

Introduction of Invasive Weeds 

Raising of the dam wall for the Ngwezi Earth-fill Dam may contribute to introduction of invasive weeds at 

the farm and surrounding areas. Disturbance to the soil during construction activities may escalate the 

introduction of weeds, as invasives thrive more on disturbed soil. 

Solid Waste Generation 

During the construction phase, solid waste in form vegetative matter comprising mainly of logs, tree stumps 

and roots as well as grass is expected resulting from land clearance and levelling, as well as soil waste from 

excavation. Another type of waste will be generated from the human activity involving workers on site.  

Change of Landscape and Land Degradation  

Dam construction significantly alters landscapes by creating reservoirs that flood valleys, changing land 

cover from forest and farmland to water. This process leads to land degradation through soil erosion and 

sedimentation on banks, waterlogging of formerly productive areas, loss of biodiversity as habitats are 

destroyed, and a decrease in the land's ability to perform its ecological functions. The resulting changes 

also include landscape fragmentation, increased human settlements in areas surrounding the dam, and 

altered downstream river channel morphology. 

Soil Contamination and Erosion  

Soil erosion will be caused by stripping of topsoil during preparation and development of the site. Soil 

contamination can arise during the construction phase through spillages of fuels and oils at the site, 

uncontrolled waste disposal of materials such as used oil filters, waste oil containers including packaging. 

Furthermore, the use of heavy equipment such as front-end loaders, bulldozers, and other construction 

vehicles can compact and change the texture of the soil. This has the potential to leave the soil prone to 

erosion.  

Geology and soils degradation   

Dam construction causes geology and soil degradation by weakening foundation rocks through weathering 

and consolidation, leading to potential failures and settlements. Soil degradation occurs from excavation, 

changing soil structures, altered erosion patterns downstream, and increased siltation in the reservoir. 
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Construction Impacts on Surface Water Quality  

Construction activities during the raising of the dam wall for the existing earth-fill may result in 

contamination of surface water resources. Soil stripping and general earthworks may cause loose soil 

particles to fall into the existing earth-fill dam, hydrocarbon spills/leaks due to operation of construction 

equipment may also occur, and this could potentially contaminate surface water in the dam. During the 

rainy season, soil contaminated with hydrocarbon products or other contaminants may be washed into the 

non-perennial Ngwezi River and other surface water bodies. This could contaminate the surface water. 

Construction Impacts on Aquifers and Groundwater Water Quality  

Immediate impacts on the underlying aquifer during the construction phase are expected to be negligible. 

Nevertheless, there may be significant, delayed consequences in the first rainy season due to the infiltration 

of spilled automotive fuels and oils, and feacal material deposited during the construction phase. 

Climate Change Impact  

The clearing of vegetation and loss of forest cover reduces the carbon sinks in the ecosystem, as trees act 

as carbon sinks. This negatively impacts on climate change. 

Operation Phase  

Surface Water Contamination   

During operation, it is anticipated that the project will have negative impacts on water quality which will 

be caused by prolonged storage of water in the dam. Surface water contamination from earth-fill dam 

operations will also be caused by siltation from erosion, which degrades water quality by reducing dissolved 

oxygen and releasing organic matter. Hydrocarbon spills/leaks from operation equipment and vehicles 

could result into surface water pollution. Extreme precipitation could further increase turbidity from 

transported sediments and debris, while seepage can mobilize contaminants from the surrounding soil and 

dam foundation into the reservoir and downstream. 

Ambient Air Pollution 

Increased dust and vehicular emissions from farm vehicles are expected during operation of the dam. This 

will result into ambient air pollution. 

Soil Contamination 

Earth-fill dam operations may contribute to soil contamination mainly through hydrocarbon spills/leaks 

from farm equipment and vehicles, improper waste management practices, seepage and internal erosion, 

where water flowing through the dam's embankment and foundation carries soil particles downstream, 

potentially causing piping and catastrophic failure. Contamination can also result from differential 

settlement, which creates cracks or gaps, and from the formation of muddy discharge that mixes soil with 

the water. 

Solid Waste Generation 

During dam operation activities, poor solid waste disposal could occur and cause pollution to the 

environment. Waste generation will primarily come from debris in the water system, such as plastic waste 
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from the workers compound which is closer to the dam, organic matter, and other miscellaneous trash 

carried by the water flow. If this waste is not properly managed, risks of disrupting the dam's smooth 

operation may occur, and could also pose health risks to workers assigned to the dam as well as the 

neighboring community. Proper waste management, including collecting and disposing of this trash, is 

crucial to mitigate technical issues and health impacts. 

Reduced Water Flow Downstream  

Raising of the earth-fill dam wall for the existing Ngwezi Dam on the Ngwezi River by Kapinga Enterprises 

Limited may result in reduced river flow downstream. This may have an impact on downstream users as 

the volume of water received could reduce. 

Introduction of Invasive Weeds 

The increase in crop production due to the availability of water for irrigation also means that more invasives 

can be introduced at the farm anthropogenically (by humans) unknowingly or through birds getting 

attracted to the crops at the farm and also the water at the dam site. Some of these weeds have aggressive 

root systems which spread long distances and smother the root systems of desired crops or vegetation. The 

increase in the invasive weeds may also lead to degradation of habitats. 

Sedimentation and Eutrophication 

The use of agricultural by-products that could drain into the catchment area of the dam through stormwater 

run-off might lead to sedimentation and eutrophication, causing or resulting in the overgrowth of weeds 

which in the process would affect surface water in the dam, as they may be concentrated in one area. 

Climate Change Impact  

Agriculture activities give rise to the release of greenhouse gases that eventually have an effect on climate 

change. 

Socio-economic and Cultural 

The major socio-economic and cultural impacts are discussed below: 

Positive Impacts  

The proposed project will help manage the water crises for Kapinga Enterprises Limited and small-scale 

neighboring farms. Water for irrigation which is currently a challenge at the proposed site and surrounding 

small-scale farms will be mitigated. Other positives are:  

Construction and Operation Phases 

Employment, Skills Transfer and Human Resource Capacity Development  

Implementation of this project will involve the use of both skilled, semi-skilled and unskilled labour 

especially during the construction phase. The project will create up to 15 to 30 direct jobs that will involve 

both skilled and semi-skilled personnel during the construction phase. During the operation phase, more 

than 300 direct jobs will be created at the farm and more than 800 indirect jobs will be created throughout 

the project lifecycle. This will increase the level of disposable income for the local community inhabited 

by prospective employees, in turn contribute to raising the socio-economic status of the people in the area.  



Proposed Raising of the Ngwezi Earth-fill Dam Wall - EIS | November 2025 

 

34 | P a g e 

 

Contributions to National Food Security 

Zambia has the potential for a strong agriculturally based economy. Out of the total territorial land area of 

752,000 square meters, 58% (43.7 million hectares) is classified as medium to high potential for agricultural 

production given the abundance of water resources. However, less than 15% of the 43.7 million hectares is 

under cultivation (MAFF, 2001) and as a result the country has failed to attain total food security. This has 

been attributed to Zambiaôs heavy dependence on rain fed agriculture which most times have been 

unreliable. The project being that of dam construction for irrigation, will therefore contribute positively to 

national food security through sustainable irrigated crop production. The proposed development will ensure 

food security not only at national level, but at region as well as other European countries.  

Economic Multiplier Effects at The National Level  

To sustain operations and further embark on future expansion developments, more inputs such as aggregate 

for dam construction from quarries, equipment and associated services are required. These will have to be 

out sourced from other firms and consequently provide increased opportunities for job creation. This will 

have an economic multiplier effect once successful and result in more income for government through 

various taxes.  

Provincial and District Impacts  

Sustained crop production from irrigation will have positive socio-economic impacts in Mazabuka District 

and the Southern Province as a whole in the area of improved employment opportunities and increased 

income in the form of taxes for local authorities. The farm produce will be supplied to local markets and in 

turn consumers within the province. This will result in increased income and improved standards of living 

for local households.  

Increased Revenue  

The government revenue base will be increased through the collection of taxes and levies including license 

fees for the operation of this dam.   

Enhanced Land Use  

This project will enhance land use within the area as water storage in the reservoir will be increased through 

the raising of the dam wall for the existing Ngwezi Earth-fill Dam. The increase in water storage capacity 

will result in increased agricultural activities in the area. The earth-fill dam will provide reliable water 

sources for irrigation, leading to increased and more productive agricultural land use downstream; the 

reservoir and downstream areas will also be utilized for recreation like fishing, thus boosting the value of 

the land.  

Negative Impacts 

Construction and Operation Phases 

Noise Pollution  

During the construction phase there will be very localised, short duration (hours or days) noise impacts 

from heavy earth moving, grading, or digging machinery. Noise impacts may affect construction labour 
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and operators but is unlikely to extend to workers and populations outside a 300m radius around the 

immediate construction areas. 

Workersô Health and Safety  

There are a number of activities that might pose physical hazards and safety concerns for the workers 

especially during construction phase when handling machinery. Other risks include insect and snake bites, 

fire hazards from machineries, infrastructures or wildfires, and health issues such as those related to malaria 

and dehydration. Possible risks are classified according to the following: Vehicle-related, Intoxication, Fire 

Hazards, Insect and snake bites/Animal attacks, Sicknesses and Diseases (Malaria and HIV-AIDS).  

A significant issue during operation will be risk of workersô drowning in the earth-fill dam. 

Public Health and Safety 

Air pollution and dust caused by construction works may result in some respiratory disorders. Accidents 

involving members of the public could equally occur near the construction site, where the public are able 

to easily access or inadvertently venture on to the works area. Furthermore, construction projects are 

commonly associated with social interactions amongst the construction workers and local communities 

which can lead to casual or commercial sexual relationships producing an inherent increased risk of the 

incidence of the transmission of sexually transmitted infections (STIs) and HIV. Improper disposal of 

sewage, wastewater and solid waste may also result in risks to public health. 

Accidents involving members of the public could occur at the project site during operation of the earth-fill 

dam, where the public are able to easily access or inadvertently venture on to the project site. Drowning of 

members of the public is a possibility in the dam. 

Water Spillage from the Earth-fill Dam   

Water spillages from the earth-fill dam onto neighboring properties are also a significant negative impact, 

causing potential waterlogging, soil erosion, property damage, contamination, and infrastructure issues. 

These spillages, often a sign of seepage or a malfunctioning spillway, can weaken the dam's structure and 

foundation, leading to further instability, internal erosion, and even a complete dam failure.   

Fire Safety 

Fires are a danger to any farm, should a fire breakout, the risk of losing the crops and the investment is very 

high and a big loss. 

Impacts on HIV/AIDS 

The presence of the workforce and the possible influx of people to the project area in search of jobs will 

give rise to the population and increase interactions between the local population and the workforce. This 

might give rise to the spread of communicable diseases such as HIV/AIDS. 

Spread of Communicable Diseases 

The presence of the workforce and interactions with the local population might give rise to the spread of 

communicable diseases, mostly waterborne disease such as dysentery, diarrhoea and typhoid. 
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Loss /Restriction of Access to Common Resources  

Implementation of the project could result in the loss/restriction of access to communal resources in the 

area. Access could be hampered due to construction activities across the Ngwezi River. 

Loss of Historical and Cultural Sites  

Project activities could result into destruction or disturbance of archaeological features, artefacts or 

culturally sensitive areas especially during excavation activities. Certain features of historical and cultural 

importance could be encountered during the construction phase; these features may require protection. The 

way of life could also be affected in the area due to the influx workers from other towns. 

Immigration and Settlement 

Due to the employment opportunities provided by the construction of earth-fill dam, there will be a 

temporary influx of people into the project area, this primarily being the workforce. This may cause some 

antagonism among the local inhabitants. The sudden influx of new faces into the project area may raise 

security concerns. In addition, transient workforces are often associated with a rise in the incidence of 

sexually transmitted diseases, including HIV/AIDS.  

Education and Child Labour 

Because of construction activities, some pupils may be distracted from schooling in the first month of the 

construction period. Pupils may abscond from school to find casual work to earn money from the project. 

During the operation phase, some pupils may still be distracted from schooling as they may want to be 

employed as casual workers. 

Resettlement of Project Affected Persons 

The observations made during the scoping and reconnaissance exercises indicate that there are seven (7) 

small-scale farms to be affected by the proposed earth-fill dam construction and operation project. 

Therefore, the proposed project will result into resettlement issues. 

Mitigation and Enhancement Measures 

Bio-physical Environment 

Construction and Operation Phases 

Construction Phase  

Air Quality Deterioration  

This will be minimal as the Earth-fill dam will be constructed mainly from materials on site and adherence 

to air pollution regulations will be observed. Stocking of excavated stock piles and materials for prolonged 

periods of time will be avoided by disposing them off as soon as possible.  

Regular watering of active construction areas and roads to reduce dust emissions will be recommended. 

Protective facemasks will be required for heavy plant operators. Other personal protective equipment (PPE) 
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will be mandatory throughout the construction phase. The amount of dust generated will be monitored to 

ensure that it conforms to the set standards and does not go above 50µg/Nm³.  

Loss of Vegetation and Biodiversity  

The developer will physically demarcate the project site boundaries between areas to clear and areas to 

maintain in order to reduce the risk of accidental land clearing by the heavy machine operators. The 

developer will only clear vegetation where the works will take place. No unnecessary land and biodiversity 

disturbance will be done. Trainings on ecological conservation measures for all construction workers will 

be conducted. Re-vegetation after construction activities is completed will be encouraged. Use of herbicides 

will not be tolerated and the workforce will be provided with alternative sources of fuel other than fuelwood 

and charcoal. 

Introduction of Invasive Weeds 

To mitigate this impact, the developer will implement a strategy of source prevention, which will include 

ensuring that all materials (topsoil, mulch, and equipment) are weed-free, and establishing strict site 

protocols such as cleaning equipment before entering and exiting infested areas and prioritizing work in 

uninfested areas first. Also, employ immediate stabilization of all disturbed areas with weed-free mulch 

and native seeds, followed by post-construction monitoring for at least two years to control any newly 

emerging invasive species. 

Solid Waste Generation 

All solid waste will be stored in appropriate solid waste bins separated into Domestic Waste, Industrial 

Waste and Hazardous Waste. The waste will be managed in- accordance with EMA (Licensing) 

Regulations, No. 112 of 2013 (Stored and once the quantities are sufficient, will be transported to the 

Licensed waste disposal site). Separation of the waste will be prioritized as well. Biodegradable materials 

will be recycled as manure.  

Change of Landscape and Land Degradation  

 Soil conservation, vegetation planting, and water management, alongside adaptive management, forest 

protection, and community engagement to minimize impacts and promote restoration will be enhanced. 

These strategies aim to control erosion, restore habitats, and manage water resources effectively, ensuring 

the long-term health of the environment and affected communities. 

Soils Contamination and Erosion  

¶ Restricting the clearance of land to the footprints of the project site to avoid over clearing of 

vegetation and topsoil layer to avoid future soil erosion. 

¶ Stockpiling topsoil stripped from the cleared areas at designated places and can be then used to 

rehabilitate areas of bare soils that may be created after construction works have been completed. 

¶ On areas where the risk of erosion is evident, stabilizing of these areas will be done and the 

measures may include, but not be limited to:  

o Confining construction activities;  

o Using cut off drains;  
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o Using mechanical cover or packing structures such as geo-fabric to stabilize steep slopes 

or hessian, gabions, mattress and retaining walls;  

o Mulch or chip cover; or 

o Constructing anti-erosion berms. 

¶ Soil contamination from oils and hazardous chemicals will be mitigated by adopting an emergency 

response procedure consisting of cleaning up immediately where spills and leaks have been 

identified. All leaking vehicles, equipment and tanks are taken back to the workshop as soon as a 

leak has been found. 

¶ Fuels and lubricants will be stored at the developers already existing workshop and in double layer 

tanks and in appropriate spill containment to avoid soil contamination. 

¶ Routine inspection of all vehicles and equipment to ensure all oil spillages are cleaned.  

¶ Dispose of waste generated at the project site during construction at designated and ZEMA 

approved industrial and domestic waste dump sites.  

Geology and soils degradation   

To mitigate this impact, thorough geotechnical investigations will be conducted to understand foundation 

conditions, excavating compressible soils, and using suitable foundation engineering to ensure stability and 

limit seepage. For soil degradation, control of vehicle movement, restricting vegetation clearing, and 

responsible spoil disposal will be done. Implementing erosion control measures like retaining walls, silt 

traps, and reforestation in degraded areas will also help prevent topsoil loss and downstream sedimentation. 

Construction Impacts on Surface Water Quality  

Stripped and/or excavated material will be stockpiled away from the earth-fill dam or river line, loose and 

fine soil particles will be lightly wetted to minimize wind erosion and result into contamination of surface 

water resources as dry grounds are prone to wind erosion. Hydrocarbon products will be stored away from 

the dam site; the products will be stored in a bunded and lockable area which is also roofed. Refueling of 

equipment at the project site will be done with use of drip pans, and hydrocarbon contaminated soils will 

be immediately cleaned out to avoid being washed into the Ngwezi River and other surface water bodies 

especially during the rainy season. 

Construction Impacts on Aquifers and Groundwater Water Quality  

¶ No borehole will be drilled at the project site for domestic water supply, water for drinking will be 

from the developers existing borehole which is more than 1Km away. Fuels and lubricants will be 

stored in double layer tanks located in appropriate spill containment to avoid surface water and 

groundwater contamination.  

¶ Waste generated at the project site during construction will be disposed of at designated waste 

dump sites to avoid surface water and groundwater contamination.  

¶ Routine inspection of all vehicles and equipment to ensure all oil spillages are cleaned and avoided 

so that surface water and groundwater is not contaminated.  

Climate change Impact  

Areas where vegetation has been cleared will be revegetated. Furthermore, clearing of vegetation will only 

be done within the project footprint. 
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Operation Phase 

Surface Water Contamination   

The developer will be responsible for regular maintenance and cleaning of the dam and no chemicals will 

be applied to the stored water. Other mitigation measures will include proper disposal of pollutants, 

preventing erosion through adequate vegetative cover, controlling equipment spills/leaks by housing them 

on impervious surfaces, and implementing a comprehensive spill prevention program with onsite cleanup 

materials and trained personnel. Additionally, measures focusing on structural integrity, like ensuring a 

proper freeboard to prevent overtopping and rip-rap or stone pitching to protect the upstream face from 

wave action will be considered, thereby minimizing erosion and sediment runoff into the reservoir.   

Ambient Air Pollution 

To mitigate this impact, access roads will be regularly moistened with water; Low Sulphur diesel will be 

used in farm operation equipment such as backup gensets and trucks. 

Soil Contamination 

Mitigation measures for soil contamination during earth-fill dam operation include preventing spills/leaks 

of hydrocarbons from equipment and vehicles, managing and containing waste correctly, using 

impermeable liners to prevent leachate from entering the soil. For existing soil contamination, treatment 

methods like bioremediation, chemical oxidation, or physical containment with caps will  be used. 

Mitigation measures for seepage and internal erosion will  include installing seepage control barriers and a 

watertight core in the dam's design, constructing downstream filters to safely capture and remove soil 

particles, using toe drains and relief wells to control seepage exit points, placing a seepage berm at the toe 

to add weight and control uplift pressures, and ensuring proper compaction of the embankment materials 

to minimize voids. 

Solid Waste Generation 

To mitigate this impact during operation of the earth-fill dam, the developer will employ a multi-pronged 

approach including preventing waste from entering the water through better waste management at the 

workers' compound, installing physical barriers like nets and boom systems to capture floating debris, and 

establishing comprehensive data programs for monitoring and managing water quality. However, the long-

term solution lies in behavioral change, awareness trainings, and a focus on reducing the generation of 

waste, especially single-use plastics, at its source. 

Generated waste will be stored in appropriate solid waste bins; Separation of the waste will be prioritized; 

Biodegradable materials will be recycled as manure; All waste will be disposed of at a designated waste 

disposal facility operated by the Mazabuka Municipal Council. 

For sewage management, no sanitary facility will be constructed at the dam site, the workers will use 

existing facilities at the workerôs compound with the farm. 

Reduced Water Flow Downstream 

The height of the dam wall will be raised with 3.35m and the spillway to be constructed will be adequate 

enough to let water flow continue downstream. Furthermore, short periodic release of water through the 
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dam scour valve will continue as before, especially during the dry season. Therefore, river flow will 

continue, and other users downstream will not be affected. 

Introduction of Invasive Weeds 

Early detection and eradication of weed species will be done; removal of contaminated seedlings from the 

farm will be enhanced; limited movement of weed infested soils will be ensured; use of certified weed-free 

seed mixes or vegetation in disturbed areas to provide competition for any new weeds will be done; and 

the developer will ensure that vehicles and equipment are clean of invasive plants and seed. 

Sedimentation and Eutrophication 

To mitigate this impact, the developer will design drains and culverts where applicable to capture and slow 

down runoff water and settle sediments; store oil and fuels at contained locations away from drains; and all 

faming fields as well as other developments will be over 200m away from the river, this will give enough 

buffer zone to any agents of pollution and sedimentation. Furthermore, all areas prone to rapid runoff will 

be revegetated with the view of trapping sediments. 

Climate Change Impact  

Use of environmentally friendly chemicals with no release of greenhouse gases to the environment will be 

encouraged. 

Socio-economic and Cultural 

Positive Impacts 

Employment, Skills Transfer and Human Resource Capacity Development  

All recruitments shall be advertised in the local community and a database shall be developed for available 

local people with special skills; maximize the employment of locals (male and female) for unskilled labour 

force with the view of skills transfer especially during the construction phase; priority will be given to 

women with the view to empower them as they are more responsible in ensuring development at a 

household level; ensure on-going stakeholder engagement with the locals; and preparation and 

implementation of a Grievance Redress Mechanism.  

Contributions to National Food Security 

Growth of maize and other food crops will be encouraged at the farm as sufficient water for irrigation will 

be available; and the crops to be produced at the farm will also be sold at the local markets to enable locals 

access the food at a lower cost.  

Economic Multiplier Effects at The National Level  

To the extent possible, ensure purchase of goods from local suppliers through subcontracts to local firms 

(subject to availability, quality and cost) and purchasing of goods from local retailers.  

Provincial and District Impacts  

The project will benefit both the province and the district, through enhanced agricultural productivity, 

leading to increased crop yields and food security. The stable water source will reduce crop failure during 
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dry spells, lower post-harvest losses, and further support new farming opportunities such as horticulture. 

The project can also spur economic growth through job creation during construction and operation, 

improved farmers' incomes, and more competitive commodity value chains. Furthermore, it will promote 

environmental benefits by supporting aquatic life, and providing consistent water for local flora and fauna 

and wildlife management.  

The farm produce will also be supplied to local markets and in turn consumers within the province. This 

will result in increased income and improved standards of living for local households. In addition, the sugar 

cane grown by the developer will increase. Thus, more sugar cane supplied to Zambia Sugar Plc. 

Increased Revenue  

Local related financial and other service sector benefits will include bank guarantees, Insurance cover, 

pension contributions, workmenôs compensation, council rates and levy, VAT on equipment.   

Enhanced Land Use  

The proposed project will enhance land use by enabling dry-season agriculture, expanding crop production, 

increasing land values, and potentially creating new opportunities for high-value crops. While primarily 

focused on increasing irrigated cropping area, this project will  also boost farmer income, support domestic 

and livestock water supply, and will further contribute to local economic development through job creation. 

Negative Impacts 

Construction Phase 

Noise Pollution  

¶ Low noise emitting machinery will be used and operations will be restricted to day time operation 

only in order to reduce on the impacts of noise and vibration to the surrounding areas. 

¶ Provision of ear protective equipment to employees operating mobile equipment generating 

significant noise with noise levels of 85dBA and above.  

¶ Regular maintenance of equipment to include the checking and replacement, if necessary, of intake 

and exhaust silencers. 

¶ Continuous monitoring of noise to detect any changes of noise levels in haul truck and equipment 

for easy detection of any abnormal noise levels so as to implement mitigation measures.  

Workersô Health and Safety 

Employees will be trained on safety aspects of handling machinery during construction.  

The company will ensure adherence to proper and safe operational procedures of the dam which will not 

only ensure safety of workers, but will give many years of extended service from the product. 

Employees will be required to have personal protective equipment while on site and have full knowledge 

of first aid especially in cases of rescuing downers.  

The developer and the appointed contractor will clearly outline the following emergency response 

requirements:  
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¶ First steps, including who to call, how to call, and when to call;  

¶ Identifying who will be responsible for implementing the emergency procedures in the team 

¶ when on site along the site during preparation and operational phases;  

¶ Employing proper H&S Officer to identify and resolve any health & safety risks;  

¶ Training of 1st AID supervisors;  

¶ Defining all communication systems to be used (i.e., two-way radio, cell phone);  

¶ Required notification (e.g., Health and Safety inspector, District Emergency Personnel);  

¶ In all serious emergencies the following response Procedures must be implemented:  

In case of accidents  

¶ Call on a member of the team trained in First Aid;  

¶ Apply first-aid at the scene i.e., stop victim from bleeding, put in victim in rest     position;  

¶ After stabilizing patients; and   

¶ Evacuate victim to the nearest health centre.  

Public Health and Safety 

Air pollution will be minimal as construction activities will be localized and adherence to air pollution 

regulations will be observed. Stocking of excavated stockpiles and materials for prolonged periods of time 

will be avoided by disposing them off as soon as possible. Regular watering of active construction areas 

and access roads to reduce dust emissions will be recommended. Accidents involving members of the 

public will be avoided as the project site will be fenced, thus access to the area will be restricted. Traffic 

signs and humps shall be installed not only for the access road to the busy sites but including other public 

roads used to access the sites. Drivers carrying project materials will be instructed to observe speed limits 

installed on public roads to avoid accidents especially in areas with settlements. Furthermore, social 

interactions amongst the construction workers and local communities which can lead to casual or 

commercial sexual relationships will be avoided through continued awareness trainings amongst workers 

and community members. Disposal of sewage, wastewater and solid waste will be done in accordance with 

ZEMA guidelines and best industrial practices. 

HIV/AIDS awareness meetings and distribution of condoms will be done to the locals. The project 

developer shall follow the recommendations of the National Aids Council Strategic Plan in communicating 

prevention measures. 

Fire Safety 

The developer will install fire barricades and fire extinguishers will be placed at strategic locations. Workers 

will be trained on firefighting techniques with the view to mitigate the impact of fire outbreaks. 

Impacts on HIV/AIDS 

A Comprehensive HIV/AIDS policy covering all members of staff which includes awareness and 

prevention activities such as providing information on various aspects of HIV/AIDS will be instituted. 

HIV/AIDS awareness meetings and distribution of condoms to the locals will be conducted regularly. The 

project developer will also follow the recommendations of the National Aids Council Strategic Plan in 

communicating prevention measures. 
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Spread of Communicable Diseases 

Indoor and outdoor residual spraying will be conducted regularly to prevent malaria outbreaks. Clean 

sources of drinking water will be maintained and workers will be encouraged to treat all drinking water, by 

boiling or chlorination. Overgrown grass will also be cut, especially in the rainy season. 

Loss /Restriction of Access to Common Resources  

There are no communal resources located in this area that are accessed or used by the local population. 

Therefore, the construction of the dam will not result in any loss of access to common resources. However, 

this is a possible and likely impact. 

Loss of Historical and Cultural Sites  

Protection of the observed shrine is crucial in preventing social unrest, loss of spiritual connection, and 

damage to the developerôs reputation and long-term viability. Prioritizing the protection of this shrine 

demonstrates respect for local traditions and helps ensure the earth-fill dam projectôs success by fostering 

community support. Chief Hanjalika of the Tonga speaking people of Magoye Area, and the National 

Heritage Conservation Commission (NHCC) were consulted on how best to protect this shrine. Both the 

Chief and NHCC advised that during construction works, no equipment should be allowed near the shrine, 

and workers should also be guided not to temper with the shrine during construction activities. Where 

possible, the developer should fence off the construction area closer to the shrine to avoid construction 

materials rolling down the site and to also prevent workers from going near the shrine. During operation of 

the earth-fill dam, the developer will continue protecting the shrine, and sensitization to all workers will 

continue on the importance of protecting this cultural site. 

To protect the observed grave site from inundation due to the raising of the dam wall for the existing Ngwezi 

Earth-fill Dam, relocation of the grave was considered by the ESIA team as it is the most common and 

respectful approach. This meant exhumation and reburial at a designated new site proposed by the family 

of the deceased. However, during consultation with the family of the deceased buried in the area, relocation 

was not considered. Measures proposed by family members to protect the grave site include raising the 

grave elevation, creating a protective barrier, or using a cofferdam. 

Immigration and Settlement 

The local leaders will be made aware that the influx of people into the project area may raise security 

concerns. They are therefore expected to plan to address the security situation in the community. An 

awareness campaign shall also be initiated to sensitise the local communities on the risks of 

STIs/HIV/AIDS. 

Education and Child Labour 

The developer will encourage community members to ensure that no child below the age of 18 is allowed 

to work anywhere. Kapinga Enterprises Limited and itôs appointed Contractor will therefore employ 

workers above the age of 18 who have national identity cards or confirmed to be above the age of 18 by 

community leaders. Furthermore, support will continue to the local schools in terms of educational 

materials whenever necessary and appropriate. 
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Resettlement of Project Affected Persons 

The observations made during the scoping and reconnaissance exercises indicate that there are seven (7) 

small-scale farms to be affected by the proposed earth-fill dam construction and operation project. 

Therefore, the project affected persons (PAPs) are currently being engaged as the EIA process is being 

undertaken to ensure that the resettlement process is voluntary on the part of the PAPs. Valuation of affected 

structures, agriculture land, including gardens will be done by experts registered or licensed by relevant 

government institutions to ensure that correct and approved rates are used to calculate compensation 

packages. 

Furthermore, the local leadership, department of community development and social services and any 

relevant NGOs operating in the area will be engaged throughout the resettlement process to ensure 

transparency as the resettlement process is being undertaken. 

Operation Phase 

Workersô Health and Safety 

The developer will ensure that the risks of drowning is minimized by adhering to proper and safe 

operational procedures of the dam which will not only ensure the safety of workers and community 

members, but will give many years of extended service from the facility. 

The developer will ensure repeated fluctuation of the reservoir water level during the breeding season of 

the mosquitoes. This operational technique causes the mosquito eggs to be stranded on the shoreline, the 

reservoir will also be constantly used to irrigate the crop fields during the dry season thus water levels will 

continuously fluctuate. 

Public Health and Safety 

Accidents involving members of the public will be avoided as the project site will be fenced, thus access 

to the area will be restricted. 

Water Spillage from the Earth-fill Dam   

To address the possibility of water spillages from an earth-fill dam onto neighboring properties, the 

developer will implement measures such as installing upstream impervious blankets and filters to reduce 

seepage, construct cutoffs or seepage drains to manage water flow, and maintain the spillway to prevent 

overtopping. Proactive solutions will include regular dam inspections, monitoring for signs of internal 

erosion, and applying groundwater control measures like grouting where appropriate to prevent structural 

weakening and catastrophic failure. 

Consultation and Public Participation  

The EIA Study has been undertaken with consultation of a variety of stakeholders, records of which 

meetings are included in the reportôs appendices. 

Methodology  

Full descriptions of the EIA methodologies which were employed, along with supporting studies that were 

conducted, are included in the approved Terms of Reference submitted to ZEMA for this EIA and was 
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mainly based on the studies recommended by ZEMA in the approval letter for the ToRs and Scoping 

Report. 

This EIS report has been developed based on the expert opinion of the project team, expert site studies, 

desktop studies of the information available for the project area, data collected during the initial site visit 

and information from the district and community stakeholders during the scoping  meetings and baseline 

consultation studies. 

Environmental management commitments 

In line with the policy and regulatory framework guiding the preparation of this document, the developer 

commits to abide by the frameworkôs provisions in protecting the environment and the communities around 

the project area. Kapinga Enterprises Limited places great importance to being a contributor and partner in 

the development of the area and the communities in which it operates. The developer will ensure that all 

necessary environmental commitments, specific performance targets, indicators, including activities that 

are aimed at identifying, preventing and mitigating exposure to environmental risks are implemented. The 

Developerôs Project Team, Environmental Officers, Construction supervision Consultants and Contractors 

are responsible for project implementation including environmental and social monitoring requirements. 

During project implementation, the developer will be responsible for:  

¶ Ensuring that necessary designs, permits and licenses are implemented and completed before the 

commencement of any construction works;  

¶ Ensuring that the implementation of the ESMP is part of the Contractor's contractual obligations; 

and 

¶ Ensuring that the ESMP is implemented and approval conditions are observed during the 

mobilization and construction of the earth-fill dam.   

Kapinga Enterprises Limited will be sensitive to the requirements and customs of the local population and 

stakeholders in the project area. The developer is willing to work with the Agency and to be a part of the 

environmental initiatives in the area, promoting a safe environment amidst development activities. The 

developer is committed to environmental management. Therefore, mitigation and monitoring measures 

were proposed. Kapinga Enterprises Limited strives to develop and transfer knowledge, increase 

awareness, and promote lifelong learning about sustainability best practices for the benefit of stakeholders 

and communities.  

If the project reaches a stage of decommissioning, the developer shall prepare a decommissioning plan 

which will include environmental and social issues highlighted in the ESMP. 
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NON-TECHNICAL  SUMMARY  - ENGLISH  

Project Description 

The proposed project is that of raising the dam wall for the existing Ngwezi Earth-fill Dam, situated on the 

non-perennial Ngwezi River traversing through the developerôs (Riverdale) farm. The proposal is to raise 

the dam wall in order to increase the volume of surface water being harvested during the rainy season. 

Furthermore, the developer has diversified its agricultural practices from single cropping, particularly sugar 

cane which is the main crop grown by the developer to multiple cropping with the view of contributing to 

the food basket locally and internationally. This diversification comes with increased demand for water 

supply to irrigate the new crops being introduced at the farm, thus the need to raise the dam wall for the 

Ngwezi Earth-fill Dam. The new crops being introduced and to be irrigated from the stormwater to be 

harvested in the earth-fill dam include maize, wheat, barley, soya beans and many other crops deemed 

profitable by the developer. 

Project Objectives  

The main objective of the proposed project is to raise the dam wall of the existing Ngwezi Earth-fill Dam, 

situated on the non-perennial Ngwezi River traversing through the developerôs (Kapinga Enterprises 

Limited) farm. Raising of the dam wall will result in increased volume of surface water being harvested 

during the rainy season. The aim is to increase water storage capacity, thus increasing the volume of water 

required for irrigation, supplement government efforts to produce enough food and further reduce food 

insecurity in the country. 

Project Location 

The earth-fill dam whose wall is proposed for raising is situated at Farm No. 1989 ï Riverdale Farm, Off 

Monze Road, Magoye Area of Mazabuka District, approximately 35.2Km South of Mazabuka Municipal 

Council and is accessed through the Great North (T1) Road and the Gravel Road leading to Magoye 

Research Institute and covers an area of 1,638.142Ha (4047.937 acres). More than 600Ha of land is already 

cleared for cultivation at the farm. The farm grows sugar cane with an estimated area under command for 

irrigation of about 400Ha. The location of the damôs benchmark is 16Á01'35.97"S, 27Á38'13.26"E and its 

elevation is 1,032m above mean sea level (amsl).  

The neighbouring farms include Zunda Farm on the northwest at approximately 1.08Km from the proposed 

project site, Liyanda Farm on the east at approximately 3.62Km from the proposed project site, Chimbwe 

Farm on the northwest at approximately 1.61Km from the proposed project site, Hangoma Farm on the 

northwest at approximately 2.23Km from the proposed project site, Nyemba Farm to the northwest at 

approximately 2.85Km from the proposed project site and Rae Hamoonga Farm on the north at 

approximately 5.15Km from the proposed project site. The nearest settlements to the site are in Ngwezi 

village of Magoye Area at approximately 1.0Km northwest, 0.7Km west and 0.65Km south of the proposed 

project site respectively. Crop farming and animal husbandry are the predominant agricultural activities in 

the area, with crop farming activities reaching the pick in the rainy season when there is plenty of water for 

watering the crops. The major source of water for the proposed project site is the non-perennial Ngwezi 

River and also boreholes sunk within the farm. 
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Other notable features/landmarks include Magoye Research Primary School at approximately 2.85Km 

northwest of the proposed project site, Magoye Cotton Development Trust at approximately 3.47Km 

northwest of the proposed project site, Magoye Train Bridge at approximately 3.61Km northwest of the 

proposed project site, Magoye Rural Health Centre at approximately 3.85Km northwest of the proposed 

project site, Magoye Combined Secondary and Primary School at approximately 4.32Km northwest of the 

proposed project site, Magoye River at approximately 3.0Km west of the proposed project site and the 

Ngwezi/Magoye Rivers Confluence at approximately 3.43Km northwest of the proposed project site. The 

confluence of the two non-perennial rivers is downstream of the proposed project site. 

Shareholders and Shareholding Percentages 

Kapinga Enterprises Limited is the developer and funder of the proposed project. The developer will 

implement the proposed earth-fill dam project. The table below gives details of the Project Proponent. 

Table 2: Particulars of Shareholders and Shareholding Percentages 

Shareholders Identity Number  Shares Share Class Shares (%) 

Douglas Hampton Cantlay NRC: 795117/10/1 4,000 Ordinary  40 

Brendon Blake Cantlay NRC: 798581/10/1 3,000 Ordinary 30 

Quentin Deryck Cantlay NRC: 390802/74/1 3,000 Ordinary 30 

Project Implementation and Investment Cost  

The cost of the proposed project is estimated at Seven Hundred and Fifty Thousand United States Dollars 

(USD 750,000.00) with its implementation expected to commence in the first quarter of 2026. The 

developer has a 99-year lease on the land. Therefore, the project is expected to have a lifespan that will last 

as long as possible within the period of the lease and as long as it remains relevant to the area. However, 

the projected lifespan of the dam is more than 50 years with regular shutdowns for maintenance and 

upgrade. 

Major Potential Impacts 

Positive impacts 

The main positive impacts which are likely to affect the social economic environment have been identified, 

and include the following: 

¶ Employment, Skills Transfer and Human Resource Capacity Development; 

¶ Contributions to National Food Security; 

¶ Economic Multiplier Effects at The National Level;  

¶ Provincial and district impacts;  

¶ Increased revenue; and 

¶ Enhanced land use. 

Employment, Skills Transfer and Human Resource Capacity Development  

Implementation of this project will involve the use of both skilled, semi-skilled and unskilled labour 

especially during the construction phase. The project will create up to 15 to 30 direct jobs that will involve 
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both skilled and semi-skilled personnel during the construction phase. During the operation phase, more 

than 300 direct jobs will be created at the farm and more than 800 indirect jobs will be created throughout 

the project lifecycle. This will increase the level of disposable income for the local community inhabited 

by prospective employees, in turn contribute to raising the socio-economic status of the people in the area.  

Contributions to National Food Security 

Zambia has the potential for a strong agriculturally based economy. Out of the total territorial land area of 

752,000 square meters, 58% (43.7 million hectares) is classified as medium to high potential for agricultural 

production given the abundance of water resources. However, less than 15% of the 43.7 million hectares is 

under cultivation (MAFF, 2001) and as a result the country has failed to attain total food security. This has 

been attributed to Zambiaôs heavy dependence on rain fed agriculture which most times have been 

unreliable. The project being that of dam construction for irrigation, will therefore contribute positively to 

national food security through sustainable irrigated crop production. The proposed development will ensure 

food security not only at national level, but at region as well as other European countries.  

Economic Multiplier Effects at The National Level  

To sustain operations and further embark on future expansion developments, more inputs such as aggregate 

for dam construction from quarries, equipment and associated services are required. These will have to be 

out sourced from other firms and consequently provide increased opportunities for job creation. This will 

have an economic multiplier effect once successful and result in more income for government through 

various taxes.  

Provincial and district impacts  

Sustained crop production from irrigation will have positive socio-economic impacts in Mazabuka District 

and the Southern Province as a whole in the area of improved employment opportunities and increased 

income in the form of taxes for local authorities. The farm produce will be supplied to local markets and in 

turn consumers within the province. This will result in increased income and improved standards of living 

for local households.  

Increased revenue  

The government revenue base will be increased through the collection of taxes and levies including license 

fees for the operation of this dam.   

Enhanced land use  

This project will enhance land use within the area as water storage in the reservoir will be increased through 

the raising of the dam wall for the existing Ngwezi Earth-fill Dam. The increase in water storage capacity 

will result in increased agricultural activities in the area. The earth-fill dam will provide reliable water 

sources for irrigation, leading to increased and more productive agricultural land use downstream; the 

reservoir and downstream areas will also be utilized for recreation like fishing, thus boosting the value of 

the land.  
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Negative Impacts 

The main negative impacts which are likely to affect the social economic environment have been 

identified, and include the following: 

¶ Air quality deterioration;  

¶ Loss of Vegetation and Biodiversity;  

¶ Solid Waste Generation;   

¶ Soil Contamination and Erosion;  

¶ Construction impacts on aquifers and groundwater water quality;  

¶ Noise pollution;  

¶ Workersô Health and Safety;  

¶ Public Health and Safety; 

¶ Loss of Historical and Cultural Sites;  

¶ Immigration and Settlement; 

¶ Education and Child Labour; and 

¶ Resettlement of Project Affected Persons. 

Air quality deterioration  

Air quality will be negatively impacted by dust mainly during the clearing and preparation of the earth dam 

construction activities. Dust generation is also expected during the delivery of construction and raw 

material. There is further potential for dust generation from excavated stock piles and materials. 

Particulates, as well as methane, carbon dioxide or other potentially lethal gases may create these 

conditions, but are unlikely to exist in a project site. Although heavy equipment will be extensively used 

during the construction phase, the cumulative emissions from exhaust and particulate emissions are not 

anticipated to be significant. 

Loss of Vegetation and Biodiversity  

Earth fill dam construction activities will require clearing the site of vegetation where the facility will be 

constructed. Removal of vegetation implies some loss of biodiversity. However, only vegetation and 

biodiversity within the footprint of the proposed project will be affected. Therefore, the loss of biodiversity 

of small insects is a negative impact.  

Solid Waste Generation  

During the construction phase, solid waste in form vegetative matter comprising mainly of logs, tree stumps 

and roots as well as grass is expected resulting from land clearance and levelling, as well as soil waste from 

excavation. Another type of waste will be generated from the human activity involving workers on site.  

Change of Landscape and Land Degradation  

Dam construction significantly alters landscapes by creating reservoirs that flood valleys, changing land 

cover from forest and farmland to water. This process leads to land degradation through soil erosion and 

sedimentation on banks, waterlogging of formerly productive areas, loss of biodiversity as habitats are 

destroyed, and a decrease in the land's ability to perform its ecological functions. The resulting changes 
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also include landscape fragmentation, increased human settlements in areas surrounding the dam, and 

altered downstream river channel morphology. 

Soil Contamination and Erosion  

Soil erosion will be caused by stripping of topsoil during preparation and development of the site. Soil 

contamination can arise during the construction phase through spillages of fuels and oils at the site, 

uncontrolled waste disposal of materials such as used oil filters, waste oil containers including packaging. 

Furthermore, the use of heavy equipment such as front-end loaders, bulldozers, and other construction 

vehicles can compact and change the texture of the soil. This has the potential to leave the soil prone to 

erosion.  

Construction Impacts on Surface Water Quality  

Construction activities during the raising of the dam wall for the existing earth-fill may result in 

contamination of surface water resources. Soil stripping and general earthworks may cause loose soil 

particles to fall into the existing earth-fill dam, hydrocarbon spills/leaks due to operation of construction 

equipment may also occur, and this could potentially contaminate surface water in the dam. During the 

rainy season, soil contaminated with hydrocarbon products or other contaminants may be washed into the 

non-perennial Ngwezi River and other surface water bodies. This could contaminate the surface water. 

Construction impacts on aquifers and groundwater water quality  

Immediate impacts on the underlying aquifer during the construction phase are expected to be negligible. 

Nevertheless, there may be significant, delayed consequences in the first rainy season due to the infiltration 

of spilled automotive fuels and oils, and faecal material deposited during the construction phase. 

Reduced Water Flow Downstream  

Raising of the earth-fill dam wall for the existing Ngwezi Dam on the Ngwezi River by Kapinga Enterprises 

Limited may result in reduced river flow downstream. This may have an impact on downstream users as 

the volume of water received could reduce. 

Noise pollution  

During the construction phase there will be very localised, short duration (hours or days) noise impacts 

from heavy earth moving, grading, or digging machinery. Noise impacts may affect construction labour 

and operators but is unlikely to extend to workers and populations outside a 300m radius around the 

immediate construction areas. 

Workersô Health and Safety  

There are a number of activities that might pose physical hazards and safety concerns for the workers 

especially during construction phase when handling machinery. Other risks include insect and snake bites, 

fire hazards from machineries, infrastructures or wildfires, and health issues such as those related to malaria 

and dehydration. Possible risks are classified according to the following: Vehicle-related, Intoxication, Fire 

Hazards, Insect and snake bites/Animal attacks, Sicknesses and Diseases (Malaria and HIV-AIDS).  

A significant issue during operation will be risk of workersô drowning in the earth-fill dam. 
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Public Health and Safety 

Air pollution and dust caused by construction works may result in some respiratory disorders. Accidents 

involving members of the public could equally occur near the construction site, where the public are able 

to easily access or inadvertently venture on to the works area. Furthermore, construction projects are 

commonly associated with social interactions amongst the construction workers and local communities 

which can lead to casual or commercial sexual relationships producing an inherent increased risk of the 

incidence of the transmission of sexually transmitted infections (STIs) and HIV. Improper disposal of 

sewage, wastewater and solid waste may also result in risks to public health. 

Accidents involving members of the public could occur at the project site during operation of the earth-fill 

dam, where the public are able to easily access or inadvertently venture on to the project site. Drowning of 

members of the public is a possibility in the dam. 

Loss /Restriction of Access to Common Resources  

Implementation of the project could result in the loss/restriction of access to communal resources in the 

area. Access could be hampered due to construction activities across the Ngwezi River. 

Loss of Historical and Cultural Sites  

Project activities could result into destruction or disturbance of archaeological features, artefacts or 

culturally sensitive areas especially during excavation activities. Certain features of historical and cultural 

importance could be encountered during the construction phase; these features may require protection. The 

way of life could also be affected in the area due to the influx workers from other towns. 

Immigration and Settlement 

Due to the employment opportunities provided by the construction of earth-fill dam, there will be a 

temporary influx of people into the project area, this primarily being the workforce. This may cause some 

antagonism among the local inhabitants. The sudden influx of new faces into the project area may raise 

security concerns. In addition, transient workforces are often associated with a rise in the incidence of 

sexually transmitted diseases, including HIV/AIDS.  

Education and Child Labour 

Because of construction activities, some pupils may be distracted from schooling in the first month of the 

construction period. Pupils may abscond from school to find casual work to earn money from the project. 

During the operation phase, some pupils may still be distracted from schooling as they may want to be 

employed as casual workers. 

Resettlement of Project Affected Persons 

The observations made during the scoping and reconnaissance exercises indicate that there are seven (7) 

small-scale farms to be affected by the proposed earth-fill dam construction and operation project. 

Therefore, the proposed project will result into resettlement issues. 
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Impacts Mitigation/Enhancement Measures  

None of the negative environmental or social impacts identified in this proposed project development can 

be considered critically irreversible or unprecedented. In general, the overall environmental and social risks 

were found to be within manageable limit and of low significance. The following are the main negative 

impacts identified and the mitigations measures that will be put in place:  

Mitigation Measures 

Air quality deterioration  

This will be minimal as the Earth-fill dam will be constructed mainly from materials on site and adherence 

to air pollution regulations will be observed. Stocking of excavated stock piles and materials for prolonged 

periods of time will be avoided by disposing them off as soon as possible.  

Regular watering of active construction areas and roads to reduce dust emissions will be recommended. 

Protective facemasks will be required for heavy plant operators. Other personal protective equipment (PPE) 

will be mandatory throughout the construction phase. The amount of dust generated will be monitored to 

ensure that it conforms to the set standards and does not go above 50µg/Nm³.  

Loss of Vegetation and Biodiversity  

The developer will physically demarcate the project site boundaries between areas to clear and areas to 

maintain in order to reduce the risk of accidental land clearing by the heavy machine operators. The 

developer will only clear vegetation where the works will take place. No unnecessary land and biodiversity 

disturbance will be done. Trainings on ecological conservation measures for all construction workers will 

be conducted. Re-vegetation after construction activities is completed will be encouraged. Use of herbicides 

will not be tolerated and the workforce will be provided with alternative sources of fuel other than fuelwood 

and charcoal. 

Solid Waste Generation  

All solid waste will be stored in appropriate solid waste bins separated into Domestic Waste, Industrial 

Waste and Hazardous Waste. The waste will be managed in- accordance with EMA (Licensing) 

Regulations, No. 112 of 2013 (Stored and once the quantities are sufficient, will be transported to the 

Licensed waste disposal site). Separation of the waste will be prioritized as well. Biodegradable materials 

will be recycled as manure.  

Change of Landscape and Land Degradation 

Soil conservation, vegetation planting, and water management, alongside adaptive management, forest 

protection, and community engagement to minimize impacts and promote restoration will be enhanced. 

These strategies aim to control erosion, restore habitats, and manage water resources effectively, ensuring 

the long-term health of the environment and affected communities. 

Soils Contamination and Erosion  

¶ Restricting the clearance of land to the footprints of the project site to avoid over clearing of 

vegetation and topsoil layer to avoid future soil erosion. 
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¶ Stockpiling topsoil stripped from the cleared areas at designated places and can be then used to 

rehabilitate areas of bare soils that may be created after construction works have been completed. 

¶ On areas where the risk of erosion is evident, stabilizing of these areas will be done and the 

measures may include, but not be limited to:  

o Confining construction activities;  

o Using cut off drains;  

o Using mechanical cover or packing structures such as geo-fabric to stabilize steep slopes 

or hessian, gabions, mattress and retaining walls;  

o Mulch or chip cover; or 

o Constructing anti-erosion berms. 

¶ Soil contamination from oils and hazardous chemicals will be mitigated by adopting an emergency 

response procedure consisting of cleaning up immediately where spills and leaks have been 

identified. All leaking vehicles, equipment and tanks are taken back to the workshop as soon as a 

leak has been found. 

¶ Fuels and lubricants will be stored at the developers already existing workshop and in double layer 

tanks and in appropriate spill containment to avoid soil contamination. 

¶ Routine inspection of all vehicles and equipment to ensure all oil spillages are cleaned.  

¶ Dispose of waste generated at the project site during construction at designated and ZEMA 

approved industrial and domestic waste dump sites.  

Construction Impacts on Surface Water Quality  

Stripped and/or excavated material will be stockpiled away from the earth-fill dam or river line, loose and 

fine soil particles will be lightly wetted to minimize wind erosion and result into contamination of surface 

water resources as dry grounds are prone to wind erosion. Hydrocarbon products will be stored away from 

the dam site; the products will be stored in a bunded and lockable area which is also roofed. Refueling of 

equipment at the project site will be done with use of drip pans, and hydrocarbon contaminated soils will 

be immediately cleaned out to avoid being washed into the Ngwezi River and other surface water bodies 

especially during the rainy season. 

Construction impacts on aquifers and groundwater water quality  

¶ No borehole will be drilled at the project site for domestic water supply, water for drinking will be 

from the developers existing borehole which is more than 500m away. Fuels and lubricants will be 

stored in double layer tanks located in appropriate spill containment to avoid surface water and 

groundwater contamination.  

¶ Waste generated at the project site during construction will be disposed of at designated waste 

dump sites to avoid surface water and groundwater contamination.  

¶ Routine inspection of all vehicles and equipment to ensure all oil spillages are cleaned and avoided 

so that surface water and groundwater is not contaminated.  

Noise pollution  

¶ Low noise emitting machinery will be used and operations will be restricted to day time operation 

only in order to reduce on the impacts of noise and vibration to the surrounding areas. 
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¶ Provision of ear protective equipment to employees operating mobile equipment generating 

significant noise with noise levels of 85dBA and above.  

¶ Regular maintenance of equipment to include the checking and replacement, if necessary, of intake 

and exhaust silencers. 

¶ Continuous monitoring of noise to detect any changes of noise levels in haul truck and equipment 

for easy detection of any abnormal noise levels so as to implement mitigation measures.  

Reduced Water Flow Downstream 

The height of the dam wall will only be raised with 1m and the spillway to be constructed will be adequate 

enough to let water flow continue downstream. Therefore, river flow will continue, and other users 

downstream will not be affected. 

Workersô Health and Safety 

Employees will be trained on safety aspects of handling machinery during construction.  

The company will ensure adherence to proper and safe operational procedures of the dam which will not 

only ensure safety of workers, but will give many years of extended service from the product. 

Employees will be required to have personal protective equipment while on site and have full knowledge 

of first aid especially in cases of rescuing downers.  

The developer and the appointed contractor will clearly outline the following emergency response 

requirements:  

¶ First steps, including who to call, how to call, and when to call;  

¶ Identifying who will be responsible for implementing the emergency procedures in the team 

¶ when on site along the site during preparation and operational phases;  

¶ Employing proper H&S Officer to identify and resolve any health & safety risks;  

¶ Training of 1st AID supervisors;  

¶ Defining all communication systems to be used (i.e., two-way radio, cell phone);  

¶ Required notification (e.g., Health and Safety inspector, District Emergency Personnel);  

¶ In all serious emergencies the following response Procedures must be implemented:  

In case of accidents  

¶ Call on a member of the team trained in First Aid;  

¶ Apply first-aid at the scene i.e., stop victim from bleeding, put in victim in rest position;  

¶ After stabilizing patients; and   

¶ Evacuate victim to the nearest health centre.  

Public Health and Safety 

Air pollution will be minimal as construction activities will be localized and adherence to air pollution 

regulations will be observed. Stocking of excavated stockpiles and materials for prolonged periods of time 

will be avoided by disposing them off as soon as possible. Regular watering of active construction areas 

and access roads to reduce dust emissions will be recommended. Accidents involving members of the 

public will be avoided as the project site will be fenced, thus access to the area will be restricted. Traffic 
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signs and humps shall be installed not only for the access road to the busy sites but including other public 

roads used to access the sites. Drivers carrying project materials will be instructed to observe speed limits 

installed on public roads to avoid accidents especially in areas with settlements. Furthermore, social 

interactions amongst the construction workers and local communities which can lead to casual or 

commercial sexual relationships will be avoided through continued awareness trainings amongst workers 

and community members. Disposal of sewage, wastewater and solid waste will be done in accordance with 

ZEMA guidelines and best industrial practices. 

HIV/AIDS awareness meetings and distribution of condoms will be done to the locals. The project 

developer shall follow the recommendations of the National Aids Council Strategic Plan in communicating 

prevention measures. 

Loss /Restriction of Access to Common Resources  

There are no communal resources located in this area that are accessed or used by the local population. 

Therefore, the construction of the dam will not result in any loss of access to common resources. However, 

this is a possible and likely impact. 

Loss of Historical and Cultural Sites  

Protection of the observed shrine is crucial in preventing social unrest, loss of spiritual connection, and 

damage to the developerôs reputation and long-term viability. Prioritizing the protection of this shrine 

demonstrates respect for local traditions and helps ensure the earth-fill dam projectôs success by fostering 

community support. Chief Hanjalika of the Tonga speaking people of Magoye Area, and the National 

Heritage Conservation Commission (NHCC) were consulted on how best to protect this shrine. Both the 

Chief and NHCC advised that during construction works, no equipment should be allowed near the shrine, 

and workers should also be guided not to temper with the shrine during construction activities. Where 

possible, the developer should fence off the construction area closer to the shrine to avoid construction 

materials rolling down the site and to also prevent workers from going near the shrine. During operation of 

the earth-fill dam, the developer will continue protecting the shrine, and sensitization to all workers will 

continue on the importance of protecting this cultural site. 

To protect the observed grave site from inundation due to the raising of the dam wall for the existing Ngwezi 

Earth-fill Dam, relocation of the grave was considered by the ESIA team as it is the most common and 

respectful approach. This meant exhumation and reburial at a designated new site proposed by the family 

of the deceased. However, during consultation with the family of the deceased buried in the area, relocation 

was not considered. Measures proposed by family members to protect the grave site include raising the 

grave elevation, creating a protective barrier, or using a cofferdam. 

Immigration and Settlement 

The local leaders will be made aware that the influx of people into the project area may raise security 

concerns. They are therefore expected to plan to address the security situation in the community. An 

awareness campaign shall also be initiated to sensitise the local communities on the risks of 

STIs/HIV/AIDS. 
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Education and Child Labour 

The developer will encourage community members to ensure that no child below the age of 18 is allowed 

to work anywhere. Kapinga Enterprises Limited and itôs appointed Contractor will therefore employ 

workers above the age of 18 who have national identity cards or confirmed to be above the age of 18 by 

community leaders. Furthermore, support will continue to the local schools in terms of educational 

materials whenever necessary and appropriate. 

Resettlement of Project Affected Persons 

The observations made during the scoping and reconnaissance exercises indicate that there are seven (7) 

small-scale farms to be affected by the proposed earth-fill dam construction and operation project. 

Therefore, the project affected persons (PAPs) are currently being engaged as the EIA process is being 

undertaken to ensure that the resettlement process is voluntary on the part of the PAPs. Valuation of affected 

structures, agriculture land, including gardens will be done by experts registered or licensed by relevant 

government institutions to ensure that correct and approved rates are used to calculate compensation 

packages. 

Furthermore, the local leadership, department of community development and social services and any 

relevant NGOs operating in the area will be engaged throughout the resettlement process to ensure 

transparency as the resettlement process is being undertaken. 

Enhancement Measures 

Employment, Skills Transfer and Human Resource Capacity Development  

All recruitments shall be advertised in the local community and a database shall be developed for available 

local people with special skills; maximize the employment of locals (male and female) for unskilled labour 

force with the view of skills transfer especially during the construction phase; priority will be given to 

women with the view to empower them as they are more responsible in ensuring development at a 

household level; ensure on-going stakeholder engagement with the locals; and preparation and 

implementation of a Grievance Redress Mechanism.  

Contributions to National Food Security 

Growth of maize and other food crops will be encouraged at the farm as sufficient water for irrigation will 

be available; and the crops to be produced at the farm will also be sold at the local markets to enable locals 

access the food at a lower cost.  

Economic Multiplier Effects at The National Level  

To the extent possible, ensure purchase of goods from local suppliers through subcontracts to local firms 

(subject to availability, quality and cost) and purchasing of goods from local retailers.  

Provincial and District Impacts  

The project will benefit both the province and the district, through enhanced agricultural productivity, 

leading to increased crop yields and food security. The stable water source will reduce crop failure during 

dry spells, lower post-harvest losses, and further support new farming opportunities such as horticulture. 

The project can also spur economic growth through job creation during construction and operation, 
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improved farmers' incomes, and more competitive commodity value chains. Furthermore, it will promote 

environmental benefits by supporting aquatic life, and providing consistent water for local flora and fauna 

and wildlife management.  

The farm produce will also be supplied to local markets and in turn consumers within the province. This 

will result in increased income and improved standards of living for local households. In addition, the sugar 

cane grown by the developer will increase. Thus, more sugar cane supplied to Zambia Sugar Plc. 

Increased Revenue  

Local related financial and other service sector benefits will include bank guarantees, Insurance cover, 

pension contributions, workmenôs compensation, council rates and levy, VAT on equipment.   

Enhanced Land Use  

The proposed project will enhance land use by enabling dry-season agriculture, expanding crop production, 

increasing land values, and potentially creating new opportunities for high-value crops. While primarily 

focused on increasing irrigated cropping area, this project will also boost farmer income, support domestic 

and livestock water supply, and will further contribute to local economic development through job creation. 
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NON-TECHNICAL SUMMARY  - CITONGA  

Bupanduluzi bwamayake 

Mayake aaya alombozegwa ngakunyamuna bwaanda bwacitangazyiba ciliko kale ca Ngwezi, calo cili 

mumulonga uuyuminina wa Ngwezi uuyinda mumpulazi yamuyasi iitwa kuti Riverdale. Muzeezo 

ngwakunyamuna bwaanda bwacitangazyiba kutegwa mweelwe wameenda abwezelelwa ciindi camvula 

avule. Kunze kwaboobo, muyasi wabikka zyisyango zyaandeene kuzwa kucisyango comwe calo iili 

minsale ya nzimbe yalo iili ncecisyango cipati cilimwa amuyasi kutegwa kube zyakulya zyinji mucisi 

alimwi akumasi aali kunze. Kusyanga zyisyango zyaandeene Caleta kuti kube kuyanda meenda Manji 

aakutilaizya zyisyango zyipya zyiletwa aampulazi, nkekaambo kaako ceelela kunyamuna bwaanda 

bwacitanga ca Ngwezi. Zyisyango zyipya zyiya kuletwa alimwi zyiya kutilailwa ameenda aabusi 

ayakuyobolwa kuzwa mucitangazi nzeezi; mapopwe, wiiti, mpunga, bunyangu alimwi azyimwi zyisyango 

zyilangilwa kuti inga zyaleta mpindu kumuyasi. 

Muzeezo wamayake 

Muzeezo mupati wamayake ngwakunyamuna bwaanda bwacitangazyiba ciliwo kale ca Ngwezi cili 

mumulonga uuyuminina wa Ngwezi wiinda mumpulazi yamuyasi ya Kapinga Enterprises. Kunyamunwa 

kwa bwaanda bwacitangazyiba kuya kupa kuti meenda abwezelelelwa ciindi camvula avule. Muzeezo 

ngwakuyungizya mweelwe wameenda uyandika kutilaila, kugwasilizya mfwulumende kulima cakulya 

akucesya kulibilika kubula cakulya. 

Busena bwamayake 

Citangazyiba ceelede kunyamunwa bwaanda cijanika aampulazi ya nambala 1989 Riverdale, kuzwa 

mumugwagwa wa Monze, mubusena bwa Magoye mucilikiti ca Mazabuka kutaindilila kubamaile bali 

makumi otatwe osanwe tubili (35.2KM) kumusanza aa kkansulo lya Mazabuka alimwi bulajanwa 

mumugwagwa uuya kunyika alimwi amugwagwa walubwe-lubwe uuya kucikolo ca Magoye Research 

Institute, ili landabete aamwele wanyika uusika kumahekele aali 1,638.142 naanka baekka bali 4047.937. 

Mahekele aainda kumyaanda ili cisambomwe (600) wakabambwa akusalazigwa kutegwa bulimwe 

aampulazi. Impulazi ilasyanga minsale ya nzimbe iitilailwa abusena bwa mahekele myaanda yone (400). 

Impa yabusena bwampulazi ngu 1601ô35.97ò S, 2738ô13.26ò E kulandabala kwayo kulasika ku 1,032 kuya 

mujulu. 

Impulazi zili munsi-munsi kuli impulazi ya Zunda kunyika lwaambo kutaindilila kuba maile bali 1.08 

kuzwa kubusena bwamayake, impulazi ya Liyanda ili kujwe kutaindilila kubamaile bali 3.62 kuzwa 

kubusena bwamayake, impulazi ya Chimbwe ili kunyika lwaambo kutaindilila kubamaile 1.61 kuzwa 

kubusena bwamayake, impulazi ya Hangoma ili kunyika lwaambo kutaindilila bamaile bali 2.23 kuzwa 
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kubusena bwamayake, impulazi ya Nyemba ili kunyika lwaambo kutaindilila kubamaile bali 2.85 kuzwa 

kubusena bwamayake alimwi impulazi yaba Rae Hamoonga ili kunyika kutaindilila bamaile bali 5.15 

kuzwa kubusena bwamayake. Tunyika-nyika tumwi tuli afwaafwi aabusena bwamayake tuli mumunzi wa 

Ngwezi mu Magoye kutaindilila ku 1.0 kunyika lwaambo, kuli bamaile bali 0.7 kumbo alimwi 0.65 

kumusanza wamayake. Kusyanga zyisyango akuvuba zyinyama njemilimo minji iicitika mubusena, 

kusyanga zyisyango kulacitika kapati ciindi camainza kwalo nekujanika meenda manji aakutilaizya 

zyisyango. Musemo wameenda wamayake alombozegwa mulonga uuyuminina cilimo wa Ngwezi alimwi 

aziguju zyakasigwa mumpulazi. 

Zyibonesyo zimbi naa zitondezyo nzeezi: kuli cikolo cisyoonto ca Magoye Research kutaindilila bamaile 

bali 2.85 kunyika lwaambo kuzwa kusena bwamayake, kuli Magoye Cotton Department Trust kutaindilila 

kuba maile bali 3.47 kunyika lwaambo kuzwa kubusena bwamayake, bbiligi yacitima kutaindilila bamaile 

bali 3.61 kunyika lwaambo kuzwa kubusena bwamayake, kabbadela ka Magoye kutaindilila bamaile bali 

3.85 kunyika lwaambo kuzwa kubusena bwamayake, cikolo cipati cisangene acisyoonto ca Magoye 

kutaindilila bamaile bali 4.32 kuzwa kubusena bwamayake, mulonga wa Magoye kutaindilila ku bamaile 

bali 3.0 kumbo kuzwa kubusena bwamayake alimwi milonga ya Ngwezi/Magoye ilaswaangana kutaindilila 

bamaile bali 3.43 kunyika lwaambo kuzwa kubusena bwamayake.  Kuswaangana kwamilonga iiyuminina 

yobilo ngomusemo wamayake aalombozengwa. 

basikwaabana a mweelwe wabwaabane 

Kapinga njeyiyaka alimwi njeyipa mali aakubelesya kumayake. Muyasi uyakubona masimpe zyoonse 

zyeelede kucitwa kucitangazyiba zyacitwa. Itebule aansi aawa lilapandulula mubulamfwu kujatikizya 

mayake 

Tebule 3: kupandulula basikwaabana amweelwe wabwaabane 

Basikwaabana Nambala ya cinyungu bwaabane 
Mweelwe 

mutubunga 

mweelwe 

(%) 

Douglas Hampton Cantlay NRC: 795117/10/1 4,000 Ordinary  40 

Brendon Blake Cantlay NRC: 798581/10/1 3,000 Ordinary 30 

Quentin Deryck Cantlay NRC: 390802/74/1 3,000 Ordinary 30 

kuyaka mayake amweelwe wamali 

Mayake aalombozegwa ayeeyelwa kuyakutola myaanda iili ciloba alimwi azyuulu zyili zyosanwe zyama 

mali aacisi ca Amelika (USD 750,000.00) alimwi kaayeeyelwa kutalika kuyakwa mucibeela cakutaanguna 

camwaka wa 2026. Muyasi ulijisi nguzu zyakubelesya mayake kwamya makumi aali fwuka amyaka fwuka 
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(99). Akaambo kaako, mayake alangilwa kuyakukkala kwaciindi cilamfwu cili mbocibode muciindi 

canguzu zyakubelesya kwalo kaajisi buyandisi mubusena. Nkankakaako myaka yacitangazyiba ilayinda 

kumyaka makumi osanwe (50) kumwi kacijalwa-jalwa kuteegwa kacibambululwa akusumpulwa. 

Bubotu bwamayake 

Bubotu bwini bulangilwa kujatikizya bukutausi bwabuvwubi bwakajanwa, alimwi mboobu; 

¶ Imilimo, kucincaana kwaluzyibo alimwi akugwasilizya bantu kuti bayiye milimo 

¶ Kugwasilizya kuyobola cakulya cacisi. 

¶ Kuvwuzya buvwubi bwacisi; 

¶ Bubotu mucinkoso alimwi acilikiti 

¶ Kuvwuzya buvwubi, alimwi a; 

¶ kubelesya nyika kubotu. 

Imilimo, kucincaana kwaluzyibo alimwi akugwasilizya bantu kuti bayiye milimo  

¶ Kuzwidilizya mayake aaya kuya kujatikizya kubelesya bantu bajisi luzyibo lunji, luzyibo lwakati-

kati alimwi abatakwe luzyibo kumilimo kapati muciindi cakuyaka. Mayake aya kuleta milimo 

iitonkomene kutalikila kukkumi a musanu kuya kumakumi otatwe yalo iya kujatikizya bantu bajisi 

luzyibo lunji, bajisi luzyibo lwakati-kati alimwi abatajisi luzyibo kumilimo ciindi cakuyaka. Ciindi 

cakubeleka, milimo iitonkomene iinda kumyaanda yotatwe iyakubambwa aampulazi alimwi 

atulimo-limo twiinda kumyaanda ili lusele iyakubambwa mbuli mayake mbwaani kweenda. Eeci 

ciya kuvwuzya mali kubantu bamucooko kwiinda mukubapa milimo, calo eeci ciya kugwasilizya 

kusumpula maumi aabantu bamucooko. 

Kugwasilizya kuyobola cakulya cacisi. 

¶ Cisi ca Zambia cilijisi nsana zyakubambulula buvwubi kwiinda mubulimi. Kuzwa kunyika yoonse 

isika ku 752, 000sm ciimininwa a mweelwe wama peseenti aali makumi osanwe alusule (58%) naa 

mahekele aasika ku tuulunzuma tuli makumi osanwe aatatu atuli ciloba twiindilila (43.7) iwambwa 

kuti ilijisi nguzu zyaakati-kati akusikila kunguzu zyinji kapati kujatizya makani aabulimi akaambo 

kameenda manji aajanika. Nokuba boobo, nyika iitasiki kumweelwe wama peseenti aali kkumi 

atusanu wamweelwe wama hekele aali tuulunzuma tuli makumi osa a zyakucitwa cakuzwidilila 

alimwi ciyakuvwuzya buvwubi bwacisi kwiinda mumitelo yaandeene-andeene. 

Bubotu mucinkoso alimwi acilikiti 

Kulima zyisyango zyibambililidwe kwiinda mukutilaila kuya kucinca buvwubi bwa cilikiti ca 

Mazabuka alimwi acinkoso cakumusanza coonse kwiinda mukuvwuzya milimo alimwi akuvwuzya 
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mali kuzwa kumitelo ibwezelelwa ama opesi amucooko. Zyilimwa zyiyakulimwa ampulazi zyini 

akusambalwa kuli basimusyika bamumasena azingulukide alimwi ibaya kusambala kuli basikuula 

bamucooko moona mucinkoso. Eeci ciyakuvwuzya mali alimwi akucinculula maumi abantu 

mumaanda aali munsi-munsi. 

Kuvwuzya buvwubi 

Buvwubi bwacisi buyakuyungizyigwa naa buya kuvwula kwiinda mukubwezelela mitelo amali 

aabbadelelwa zitupa zyizumizya kubeleka. 

Kugwasilizya kwiinda mukubelesya nyika. 

Aaya mayake aya kugwasilizya kwiinda mukubelesya nyika mumona mubusena nkaambo 

buyobozi bwameenda buyakuyungizyigwa kwiinda mukukomezya citangazyiba. 

bubi naa buyumu-yumu 

buyumu-yumu bwini bwalo bulangilwa kujatikizya bukutausi bwabuvwubi bwakajanwa, alimwi mboobu; 

¶ Kunyongana muwo 

¶ Kusweekelwa masamu azyintu zyipona anyika 

¶ Matombe 

¶ Kunyonganya mavwu akuunka kwanyika 

¶ Bubi bwamayake aabbwe lijata meenda abube bwa ameenda aakunsi aanyika 

¶ Icoongo   

¶ Nseba zyababelesi abukwabilizyi  

¶ Nseba zyabanamaleya abukwabilizyi 

¶ Kusweekelwa mabazu azyilegwa Leza a tunsiya-nsiya  

¶ Bamuzwa kule abukkale  

¶ Lwiiyo a kubelesya bana basyoonto 

¶ Akutandwa kwabantu 

Kunyongana muwo 

Bube bwamuwo buyakunyonganizyigwa kwiinda mulusuko ciindi cakusalazya akubamba nyika aaya 

kuyakilwa citangazyiba. Kuunta kwa lusuko alimwi kulalangilwa ciindi cakutola zyintu zyakuyasya. 

Lusuko lulalangilwa alimwi kuzwa kuzyifwumpu zyiyakunyukaulwa alimwi azyintu zyimbi. 
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Lusu-lusu lwalusuko lutaboneki, muuya mubi alimwi a myuuya imbi buyo ilakonzya kuleta mapenzi, pesi 

tazyilangilwi kuti zyiyakujanika aabusena aanikuyakilwa. Nokuba kuti mabbulo-bulo mapati 

ayakubelesegwa ciindi cakuyaka, ilusu-lusu lutalibonyi taluyeyelwi kuti inga lwakomena pe. 

Kusweekelwa masamu azyintu zyipona anyika 

Kuyaka citangazyiba kuyakuleta milimo yakusalazya naa kugonka zyisamu kwalo mayake mpaaya 

kukkalila. Kugusigwa kwazisamu caamba kuti tuuka-uka, atunyama-nyama tupona ansi 

tuyakunyonganizigwa. Nokuba boobo, masamu alimwi atuuka-uka atunyama-nyama tunooli mubusena 

muyakugolela citangazyiba ntotuya kunyonganizyigwa. Akaambo kaako, kusweekelwa buumi bwatuuka 

tusyoonto mbobuyumu-yumu bwamayake. 

Matombe  

Muciindi cakuyaka, matombe aazwa kumasamu kazyisangene azyifwumpu, mitabi yamasamu alimwi 

amiyanda kutaluba abwizu zyilalangilwa ciindi cakusalazya akweelanya nyika, alimwi amavwu atombe 

azwa kukulima. Ilimbi tombe liya kuzwa kumilimo yabuntususu akaambo kamilimo yababelesi banooli 

abusena. 

Kucinca kwabubelesi bwa nyika.  

Kuyaka citangaziba inga kulakonzya kucinca busyu bwanyika kwiinda mukubamba zyibikkilo zikkalilo 

zyameenda, kucinca busyu bwanyika kuzwa kusyokwe alimwi anyika yampulazi kuya kusika kumeenda. 

Cibeela eeci ciletela kunyongana kwa nyika kwiinda mukuunka kwanyika naa mavwu aatala kupanga 

zyilonga-longa mumbali mwacitangaziba, kukkalila kwameenda mumasena aakali mayandisi, 

kusweekelwa maumi azyintu zyipona aansi alimwi akucesya nsana zyanyika kucibeleka mulimo wayo 

wakuzumanana kweeta maumi aazyintu zyaansi. Kucinca kumbi kuyaba kubusyu bwanyika, kwiindilizya 

naanka kuvuzya kulonga-longa kwabantu mubusena buzingulukide citangaziba alimwi abube bwatuzila-

zila tuya mumulonga.  

Kunyonganya mavwu akuunka kwanyika  

Kuunka kwanyika kuyakuletwa kwiinda mukugusya mavwu aatala muciindi cakulibambila mayake 

aabusena. Kunyonganizigwa kwamavwu kuya kucitika ciindi camayake kwiinda mukutilailwa kwa 

mingwimba aabusuena, alimwi akusowaila matombe cakunyina munyinza mbuli zibikilo zyamingwimba. 

Kuzwa waawo, kubelesya kwa minkina ilema mbuli iilya idonsela kumbele naanka iilya iidonsela kusyule 

alimwi azyimbi zyibikksilo amyootokala inga canyonganya nyika mpoili aatala. Eeci inga capa kuti mavwu 

aali aatala abule bukwabilizyi kukuunka kwa nyika.  
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Bubi bwamayake kumeenda ajanika aatala 

Milimo yamayake muciindi cakunyamuna bwaanda bwacitangaziba ciliko kale inga kwaleta kubisya 

meenda aatala mumazyiba ameenda. Kufwumba-fwumba mavu alimwi amilimo imwi biyo inga yaleta 

kuunka kwanyika azyilonga-longa, kuloka-loka kwamingwimba kwiinda muzibulo zyakuyasya akwalo 

inga kwaba, eeci inga canyonganya bube bwameenda ajanika atala mucitangaziba. Ciindi camvula, mavu 

aanyonganizyidwe amingwimba alakonzya kusowelwa mumulonga wa Ngwezi walo uyuminina cilimo 

alimwi amuziyobwedo zyameenda zyimwi eeci inga canyonganya meenda aatala. 

Bubi bwamayake aabbwe lijata meenda abube bwa meenda aakunsi    

Buyumu-yumu buya kufwambaana kuboneka kubbwe lyameenda ciindi cakuyaka buboneka kuti tabunooli 

bunji pe. Nokuba boobo, inga kakuli bumwi buyumu bujisi bubi butakafwambaani kulibonya kapati 

muciindi camvula cakutaanguna akaambo kakusangana-sangana kwa mingwimba kuzwa kuzimbaya-

mbaya alimwi amaambukwa anikusowegwa ciindi camayake. 

Kucesya kweenda kwa meenda kuya mukalonga  

Kukwazamuna kwacitanga zyiba ciliko kale ampulazi ya Kapinga amulonga wa Ngwezi inga Caleta 

kucesya kuleta kweenda kwa meenda mumulonga. Eeci inga Caleta manyongwe kumweele wameenda 

kubantu bateka meenda mumulonga. 

Coongo   

Muciindi cakuyaka kuya kuba coongo mucooko kwama woola masyoonto kuya kuzwa kuminkina mipati 

yalo yeenda aansi alimwi aimwi iibambulula aisya ansi. Coongo inga inga canyonganya buyasi abeenzya 

pesi inga tiicakonzya kuya kusika kubabelesi alimwi abanamaleya bali kule-kule bazingulukide busena 

bwamayake. 

Nseba zyababelesi abukwabilizyi  

Kuli milimo minji iinga yakonzya kuleta buyumu-yumu kunseba alimwi akubukwabilizyi bwababelesi 

kapati ciindi cakuyaka cijatikizya kubelesya minkina. Ibumwi buyumu-yumu bujatikizya zyuuka a 

kulumwa nzoka, mililo kuzwa kuzyibulo, mayake alimwi mililo syaka, alimwi azimwi zintu zyijatitikizya 

mbuli ntuntumaanzi akubula meenda mubili. Mapenzi aambi aalindilwa ali mbuli; mapenzi aajatizya 

myoota, zyintu zyikola, mililo, zyuuka akulumwa nzoka azyinyama, kuciswa malwazi mbuli ntuntu maanzi 

a sikalike. Ipenzi mpati ciindi cakuyaka iiyakuba, babelesi kwiinkila mucitangazyiba.  

Nseba zyabana maleya abukwabilizyi 

Kunyonganizyigwa kwa muwo alusuko luletwa ciindi camayake lulakonzya kuleta malwazyi 

aafwukundilila. Intenda zyijatikizya banamaleya azyalo zyilakonzya kucitika munsi aabusena aabelekelwa, 
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kwalo banamaleya nkobakonzya kubona cicitika alaale. Kuzwa waawo, mulimo wamayake 

ulaswaanganizyigwa akuswaangana abantu basisyene-siyene aakati kababelesi abanamaleya calo cinga 

caleta kutalika kulyana nkwela kakunyina bukwabilizyi eeco ciletela kuyungizya mweelwe 

wabuyambukizyi bwamalwazi aacivwuule alimwi asikalike. Kutasowa kabotu tubi,tombe lyameenda, 

azyisamu-samu inga caleta ntenda kubanamaleya. 

Intenda zyijatikizya banamaleya zyilakonzya kucitika aaamayake ciindi cakubeleka aacitangazyiba, 

kufwumbwa kuti banamaleya kabakonzya kusika aabusena kufwumbwa ciindi. Kwiinkila kwabanamaleya 

kulakonzya kucitika kucitangazyiba. 

Kukasigwa kunjila manjila-njila mumasena muli zyintu 

Kuyakwa kwamayake aaya kulangilwa kuleta kukasigwa kunjila manjila-njila kwabanamaleya mumasena 

muli zyintu. Kukasigwa kunjila kuyakuletwa akaambo kamilimo mumulonga wa Sichikwenkwe.  

Kusweekelwa kwa mabazu aazyilegwa Leza atunsiya-nsiya.  

Milimo yamayake inga ilakonzya kumwaya naanka kunyonganya zyifwanikiso zyabasyaabupampu, 

zyilegwa Leza naa mabazu aatunsiya-nsiya mumabazu alo aanyenaazya kapati ciindi caku kuvwundununa 

nyika. Zyimwi zyintu zyazyilengwa Leza alimwi atunsiya-nsiya zyiyandika inga zyajanika ciindi cakuyaka 

zyalo zyintu zyiyandika kukwabililwa. Buponi abwalo inga bwajana kunyonganizyigwa akaambo 

kababelesi banji bazwa mumadolopo aandeene-andeene. 

Bamuzwa kule abukkale 

Akaambo kamilimo iiyakuletwa akaambo kakukwazamuna citangazyiba eeci, kuyakuba bantu banji 

bacaampawo-mpawo baya kusika kubusena buyakilwa, aaba bunji bwabo banikuyanda milimo. Ikuvwula 

kwamasyu mapya ciyakuleta kutalyiiba kubanamaleya akubona kubula bukwabilizyi. Eeci ciyakuleta 

kunyenaala kubantu bamucooko nkaambo kuvwula kwabantu babeleka bapya cileta mavwambikila 

aamalwazi acivwuule kubikilizya asikalileke. 

Lwiiyo a kubelesya bana basyoonto 

Nkaambo kamayake, cilangilwa kuti bunji bwabasicikolo bayakunyonganizigwa kumakani aalwiiyo lwabo 

kapati mumwezi mutaanzi wakutalika kuyaka. Basicikolo balalangilwa kulovwa kucikolo kutegwa bajane 

tulimo-limo twabuyo kutegwa bajane mali. 
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Kulonzyegwa kwabantu 

Kukwazamuna kwacitangazyiba eeci cilombozegwa kuyakwa inga kwakonzya kuleta kulonzyegwa 

kwabantu balimuminyinzya yacitangazyiba alimwi atunyika-nyika twakukkala tuli munsi-munsi aabusena 

aabelekelwa. 

Bukwabilizyi bwabuyumu-yumu/nzila zyitonkomene  

Akati-kati kabuyumu-yumu kumabazu naanka kubuponi bwakazubululwa mumayake alombozegwa 

kuyakwa kunyina aanga aambwa kuti mayumu-yumu naa mapati aatakonzyi koololwa. Mubufwaafwi, 

zyoonse zyintu zyileta buyumu-yumu kumabazu akubuponi zyakajanika kuti zyilakonzeka kucesegwa. 

Aansi aawa kuli buyumu bwakazubululwa Anzila zyakabikkwa kumana mapenzi; 

Kunyonganya muwo   

Eeci ciya kucesegwa-cesegwa mukuti citangazyiba ciyakuyakwa kubelesya zyibelesyo zyili aabusena 

aabelekelwa alimwi akutobela nzila zyakulesya kunyonganya muuwo. Kulundika zyisamu azimwi 

kwaciindi cilamfwu kuyakulesegwa kwiinda mukuzisowa cakufwambaana. 

Kunikuba kutilaila meenda aabelekelwa alimwi amumigwagwa. Bantu babelesya minkina mipati 

banikusama tusabwe twakumulomo. Zimwi zyintu zyakulikwabilila muntu amuntu zyinikusamwa ciindi 

aciindi kwanikubelekwa. Bantu bazyingulukide bayakucenjezegwa kumakani aalusuko lwalo lulangilwa 

kuti inga lwaakuvwulisya. Zyibulo zyakubelesya kuyaka zyiyakubambililwa alimwi amungwimba wa 

dizelo uyakubelesegwa. Ilusuko luyakuzwa alwalo lunikulangisigwa kutegwa kwabakutobela mulawo 

kutaindilila mumagilamu aali makumi osanwe.  

Kusweekelwa masamu azyintu zyipona anyika 

Muyasi uyakwaabanya busena bwamayake caantangalala akati kaminyinza yabusena buyanda 

kusalazyigwa abusena buyakusyaala kulesya ntenda ciindi cakusalazya nyika babelesya minkina mipati. 

Muyasi uyakusalazya buyo busena kugusya masamu mubusena buyandika kubelekelwa. Kuni kunyina 

kunyonganya zyintu zyipona naanka kusalazya nyika cabuyamba. Kuyakuba kuyiisya bwakukwabilila 

zyintu zyipona kubabelesi boonse. Kusyanga masamu kwaakumana mulimo wakuyaka kuya 

kukulwaizigwa. Kubelesya misamu iijaya zyisyango takukazumizyigwi, babelesi bayakupegwa zyimbi 

nzila zyakupangila mulilo kwiinda kubelesya malasya ankuni. 

 Matombe  

Matombe oonse ayakuyobolwa mumasena mweelede, zyuubauba zyolikke azyalo zyipati-pati zyolikke 

alimwi azyikola zyolikke. Matombe ayakusowegwa kweendelanya abupanduluzi citupa cakabunga ka 

EMA mulawo wanambala ya 112 yamwaka wa 2013 (matombe aya kubambwa, avwula aya kutolwa 
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kubusena bwakusowela). Kwaapaula matombe ciyakuba cintu ciyandisi. Zintu zilabubambulule 

ziyakubambululwa kubamba mbolezi. 

Kucinca kwabulesi bwa nyika. 

Kuyaka mayake kuya kuswaanganya nyika yoonse abubelesi bwa nyika. Inyika iiliko kale (mbuli; 

zyisyango, muunda wamicelo alimwi a cisyu mani, naa kakuli iiliko) kulubazu lwa mayake 

zyiyakukwabililwa kuzwa ku mayake alombozegwa kuyakwa, kuzwa kumilimo iikonzya kujaya naa 

kucesya micelo yazyo. Malailile aakulesya kunyonyoona milimo iijaya nyika, iileta kuunka kwanyika 

iyakulesegwa kwiinda mukusyanga masamu aambi alimwi. 

Kunyonganya mavwu akuunka kwanyika  

¶ Kulesya kusalazya mpa zyabusena aamayake ketegwa kutabi kwiindilizya kugonka zyisamu 

alimwi abulongo bwaatala kutegwa kutakabi kuunka kwanyika mumazuba aaboola kumbele. 

¶ Kulundika mavwu alo aazwa ciindi cakusalazya busena mumasena aabikkidwe kabotu kutegwa 

mavwu aaya akabeleke kubambulula nyika iitakwe cili coonse calo cakaletwa akaambo kamilimo 

yakuyaka waakumana mulimo. 

¶ Mumasena muboneka biya kuti inga kwaba zyilonga-longa akaambo ka kuunka kwanyika, 

kukkazikizya nyika kuyakucitwa kwiinda mukubelesya nzila eezyi; 

o Kubikka milimo yamayake mumasena mweelede buyo. 

o Kubamba migelo mwiinda meenda  

o Kubelesya nzila zyisumpukide zyabusyaabupampu Kujala zyilonga-longa kuteegwa nyika 

ikkalikane. 

o Kubikka mabwizu naa matewo mwiinda meenda  

o Kuyaka zyilesya kuunka kwanyika kutegwa kutabi zyilonga-longa. 

¶ Kubisya kwa mavwu kuzwa kumingwimba amisamu ikola kuyakucingililwa kwiinda mu 

kubelesya nzila yakufwambaana kusalazya kufwumbwa aaboneka kuteta. Myootokala, zyibelesyo, 

amatanki anatakutolwa nkwaabambilwa kufwambaana kwaboneka kuti alosya-losya mungwimba. 

¶ Mingwimba azyakunanika zyini kubambwa mumasena akuyobwenda aamuysasi alo aaliwo kale 

alimwi amutanki malemu kabotu-kabotu kutegwa kukabule kubisya-bisya nyika. 

¶ Kuyakuba kulanga-langa kwa myoota azyimwi zyibelesyo kubona kuti oonse mungwimba uuloka-

loka wasalazigwa. 

¶  Kuya kuba kusowa matombe oonse ayakujanika ciindi camayake mubusena mwakusowela bwalo 

bwakabikkwa ambunga ya ZEMA bwakusowela matombe.   
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Bubi bwamayake kubube bwameenda aatala  

Zyintu zyiya kujubwa naanka kuvwukununwa zyiyakulundikwa kulamfwu acitangazyiba, mavwu aajisi 

aatajisi oonse anikutilwa-tilwa meenda kutegwa kaateendi vwu alimwi akubisya meenda aali mumulonga. 

Mingwimba iili yoonse inikubambwa mukaanda kavwumbidwe akujalwa kali kule akubusena kuyakilwa 

citangazyiba. Mingwimba muzyimba-mbaya azimwi zyibelesyo unoobikkwa kubelesya zyintu zyitalosyi-

losyi mugwimba, kuti naa kwaloka mungwimba, unoosalazyigwa kuteegwa utanoonjili mumulonga wa 

Ngwezi alimwi amasena aambi aajisi meenda aali aantangalala kapati ciindi camainza. 

Bubi bwamayake aabbwe lijata meenda abube ameenda aakunsi    

¶ Kunyina ciguju cisigwa aabusena bwamayake cinikujisi meenda aakunywa naa kubelesya kujisya, 

meenda aakunywa akujisya anikuzwa kuziguju ziliwo kale kungôanda yamuyasi zyalo zyili kule 

akubusena buni kubelekelwa (500M). Mingwimba azyakunanika zyibulo zyinikubambwa mutanki 

lizuntumene libikidwe abusena buli kabotu kapati kulesya kutikila mungwimba mumeenda aali 

aantangalala alimwi aali kunsi. 

¶ Matombe aaya kuzwa abusena aayakilwa aya kusowegwa kubusena bubikidwe bwakusowela 

kulesya kubisya meenda aali aantangalala aali kunsi anyika.  

¶ Myootokala yoonse azyimwi zyibelesyo zyinoolangwa-langwa kubona kuti oonse mungwimba 

uuloka-loka wasalazyigwa akulesegwa kutegwa meenda aali antangalala aali kunsi aanyika taakwe 

nabisigwa. 

Coongo  

¶ Minkina iitapanga coongo cinji iyakubelesegwa alimwi bubelesi boonse bunooli bwamasikati lyalo 

kulesya bubi bwa coongo aminzunzumina mumasena azingulukide. 

¶ Babelesi beenzya zibulo zyipanga coongo kapati bayakupegwa twakukwabilila matwi kapati baya 

bajisi zibulo zyipanga coongo ciinda aa 85dBA 

¶ Zyakubelesya zinoobambwa, kulangwa-langwa akucinca zibulo mpoceelela akubikka tuntu tulesya 

tulesya coongo. 

¶ Kuyakuba kuswiilila kwacoongo ciindi coonse kusola kumvwa kucinca kwakulila mumagotokala 

mapati kutegwa kacikonzeka kumvwa coongo ciindilide kutegwa kujanike nzila yakulesya coongo 

eeco cajanwa. 
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Kucesya meenda aakunka kuya mumulonga  

Bulamfwu bwa ciyangazyiba kuya mujulu kuya kulampa 1m alimwi akagelo-gelo kainzya meenda kumbali 

kaya kuyakwa kutegwa meenda manji kaanjila mumulonga. Akaambo kaako, meenda ayakuzumanana 

kweenda mumulonga aboobo boonse babelesya meenda aaya kunyina nobaya kunyonganizyigwa.  

Nseba abukwabilizyi bwababelesi. 

Muciindi cakuyaka, babelesi boonse bayakuyiisigwa bwakubelesya zibulo zyoonse. 

Kkampani iya kubona masimpe kuti kwaba kutobela malaile oonse ajatikizya bukwabilizi bwababelesi, 

pele kuyakuba kulampya ciindi kuzwa kuzibelesyo. 

Babelesi boonse beelede kunikusama zyakusama zyibakwabilila beni ciindi nobali abusena aabelekelwa 

alimwi akuba aaluzyibo kujatikizya lugwasyo lwakutaanguna na muntu wanyikila. Muyasi amuntu mupati-

pati uyakupegwa mulimo wakuyaka baya kubikka nzila eezi ciindi nikwaba cintu cacibukila mbuta; 

¶ Inzila ntaanzi, ijisi muntu wakutumina, bwakutuma, ciindi cakutuma. 

¶ Kuzyiba muntu utinoolanganye twaambo twacibukila mbuta mumbunga yabo.  

¶ Ciindi nobali aabelekelwa ciindi cakulibambila aciindi cakubeleka; 

¶ Kunjizya muntu uyiide ncobeni zyijatikizya nseba abukwabilizyi akubamba twaambo tujatikizya 

bubi bwanseba abukwabilizyi. 

¶ Kuyiisya kapitawo uulanganya lugwasyo lwakusaanguna  

¶ Kupandulula nzila zyakukwabana (kwaambaula) zyalo zyili; (kwaambaula aluwaile lwabantu 

bobile atumbele-mbele twakumaanza) 

¶  Kuzibisya kweelede (mukozyano, balanganya nseba abukwabilizyi, bapati bacilikiti balanganya 

twaambo twanseba twacibukila mbuta) 

¶ Moonse mutwaambo twacibukila mbuta tusinizizye, nzila eezi zyeelede kutobelwa; 

Naa kwaba ntenda  

¶ Nkwiita muntu wakaisigwa kupa lugwasyo lwakusaanguna. 

¶ Nkupa lugwasyo lwakusaanguna mpoona-mpoona acibaka mpoyacitikila ntenda, amumulesye 

kuzwabulowa uulya walicisa, amumubikke muciimino cakulyookezezya.  

¶  Amana kuba muciimino cibotu mulwazi; alimwi 

¶ Atolwe kucibbadela cili afwaafwi. 
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Nseba zybanamaleya abukwabilizi 

Kunyonganya muwo kunooli kusyoonto nkaambo milimo yabuyake yoonse inooli yamucooko moona 

alimwi kunooli kutobela malailile aakulesya kunyonganya muwo. Kubamba zintu zyiyakuvwukkaulwa 

kwaciindi cilamfwu takunoozumizyigwi, zyini kusowegwa cakufwambaana. Kunooli kutilaila meenda 

mumasena mwiindwa-indwa amumigwagwa ibeleka kapti kucesya lusuko. Intenda zyijatikizya 

banamaleya zyiyakulesegwa nkaambo kubusena bwamayake bunooli mulukwakwa. Akaambo kaako, 

takunoonjilwi manjila-njila. Zyikwaankwani zyijisi zyitondezyo amilundu-lundu yamimugwagwa 

zyiyakubikkwa kutali biyo kutondezya kwakujana migwagwa ipakasyede pesi amumigwagwa iimbi 

yabuleya iboola kubusena bubelekelwa. Banamutekenya banyamuna zyibelesyo bayakulaililwa kubona 

kuti batobela zyikwaankwani zyaamba mbobeelede kulunduka kulesya ntenda kapati mutunyika-nyika 

tuniini mukkala bantu. Kunze kwaboobo, kunjilana-njilana akuseka-seka aakati kababelesi banikuyaka 

alimwi abanamaleya kwalo kunga kwakwelelezya kulyana nkwela kuya kulesegwa kwiinda mukuyiisya 

babelesi abantu amumuunzi ikuya kuzumana. Kusowa tubi alimwi amatombe aamwi kuya kucitwa 

kweendelanya amalailile akabunga ka ZEMA alimwi akutobela nzila zyibotu zyabuyasi abubelesi 

bwambunga mpati. Miswaangano yakuyiisya makani aabulwazi bwasikalike inoocitwa alimwi akupa tupila  

kubantu bamumbali. Imuyasi uyakutobela malailile akabunga kalanganya makani asikalileke kaitwa kuti 

National Aids Council Strategic Plan mukwaambaula nzila zyakulikwabilila. 

Kusweekelwa/kulesegwa manjila-njila mumasena ajanika zyintu zyakubelesya 

Kunyina zyakubelesya zyabana maleya zyijanika mubusena oomu zyalo zyibelesegwa abantu bamucooko. 

Akaamo kaako, kuyaka citangazyiba takukanyonganyi manjila-njila kuyandaula zyintu zyibelesegwa 

abana maleya, nokuba boobo, eeci cintu cilangilwa kuti inga Caleta buyumu-yumu. 

Kusweekelwa mabazu aazyilegwa Leza a atunsiya-nsiya  

Kukwabilila malende aali ooonse ciyakuba cintu ciyandisi kuteegwa kukabule penzi liba lijatikizya 

bukkale, kusweekelwa bukwabilizyi kuzwa kumyooza alimwi akunyonga ciimo camuyasi. Kupa 

bukwabilizyi kumalende citondezya bulemu kutunsiya-nsiya twamucooko alimwi akubona kuti citazyiba 

cazwidilila kwiinda mukugwasiligwa naa kubelekela aamwi abantu bamucooko. Mwami waba Tonga baku 

Magoye Hanjalika alimwi akabunga kalanganya zya tunsiya-nsiya twacisi ka National Heritage 

Conservation Commission (NHCC) kakavuntauzyigwa bwakukwabilila malende aaya. Mwami akabunga 

aaka ka NHCC bakakulwaizya kuti muciindi cakuyaka, kunyina munkina wakubelesya uuyelede kuya 

kujanika munsi aamalende, abalo babelesi beelede kuyakukulwazyigwa kuti batakanyonganyi malende 

ciindi cakuyaka. Mpocikonzeka, muyasi uyelede kuya kubikka lukwakwa kuzinguluka malende kuteegwa 

zyibulo zyakuyasya zyitani kukunkulukili kumalende alimwi akulesya babelesi kuti batani kusweni munsi 

aamalende. Muciindi cakuyaka citangazyiba, muyasi uyakuzumanana kukwabilila malende, akukulwaizya 
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babelesi boonse bupati naa bubotu bwakukwabilila busena bwatunsiya-nsiya. Kukwabilila cuumbwe 

ciyandisi eeci kuzwa kukunyonganizigwa akaambo kamayake aakunyamuna bwaanda bwacitangazyiba 

ciliko kale ca Ngwezi, kwakali kulanganizigwa muzeezo wakuswenzya cuumbwe eeci ankamu ya ESIA 

nkaambo njenzila yakutondezya bulemu. Eeci caali kwaamba kufwumba and akuzikkulula kubusena bupya 

bwakalombozyedwe abamukwasyi wasikwaazwa. Nokubaboobo, muciindi cakubuzyanya-buzyanya 

abamukwasyi wasikwaazya uuzikkilidwe mubusena, kulonzya cuumbwe tiikwakalanganizyigwa pe. Nzila 

zyakasalwa abamukwasyi kunyamuna bwaanda bwacuumbwe alimwi akubikka zyikwabilizyo acuumbwe. 

Bamuzwakule abukkale 

Basololi naa beendelezi babanamaleya baya kuzyibisigwa kuti kuvwula kwabantu mubusena bwamayake 

inga kwaleta kutaliiba kwabantu. Beelede kuya kubona kuti babikka mayale alanganya bukwabilizyi 

bwabanamaleya mumasena aabo. Moompoompo uyakutolwa mumaleya kubayiisya bubi bwamalwazi 

aacivwule alimwi sikalileke. 

Lwiiyo akubelesya bana basyoonto 

Muyasi uya kwaambila banamaleya kuti kunyina mwana utasiki amyaaka kkumi alusele (18) 

uyakuzumizyigwa kubeleka kuli koonse. Impulazi ya Kapinga alimwi amupati-pati uyakupegwa mulimo 

bayakubona kuti banjizya bantu milimo bainda amyaaka kkumi alusele (18) kabajisi cinyungu na citupa 

cacisi, naa baya baambwa ncobeni kuti bajisi myaaka iinda aakkumi alusele kwiinda mubasololi babo. 

Kuzwa wawo, kugwasya kuzyikolo zyili munsi kuya kuzumanana kapati kuli zyakubelesya muzyikolo 

kufwumbwa kuti cayandika. 

Kutandwa kwabantu  

Kulangwa-langwa kwakacitwa ciindi cakuvuntaunzya kutondezya kuti kuli balimi basyoonto-syoonto bali 

lusele (7) baya kunyonganizyigwa amayake aalombozegwa. Akaambo kaako, bantu bayakunyonganizigwa 

kumayake aaya baile kulanganizigwa mbuli buvuntauzi mbobuzumanana akubona masimpe kuti 

kulonzegwa kwaba kwakulisalila beni. Kubona mweelwe wamayake, nyika yakulima, kubikkilizya 

ambewu kuyakucitwa abasyaazibwene balembesedwe alimwi bajisi zitupa zibazumizya kuzwa kumitabi 

ya mfwulumende kuteegwa kukabe kucita cintu ceelede kwaakuyandika kubabbadela.  

Kunze kwaboobo, busololi bwamucooko, mutabi uulanganya lusumpuko lwabana maleya alimwi atumwi 

tubunga tutali kumbatizyi kumfwulumende tubelekela mubusena tunikubuzigwa ciindi aciindi muciindi 

cakulonzya bantu kubona masimpe kuti kunyina kasiya-siya ciindi cakulonzya bantu.  
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Nzyila zyakusumpula 

Milimo, kucincana kwaluzyibo akuyiisya/kukulwaizya abantu 

Kunjizya milimo kuli Koonse kuyakwaambilizigwa kubantu bamucooko alimwi mweelwe 

uyakubwezegwa wabantu bamucooko bajisi luzyibo lwaandeene; kuteegwa bantu banji bamucooko 

bakajile (bamaalumi abamakaintu). Kuli baabo batakwe luzyibo kuteegwa kukabe kucincana busongo 

kapati muciindi cakuyaka; bamakaintu bayakulanganizigwa kapati kuteegwa bakapegwe nsana alimwi 

akubona kuti kwaba kuzwidilila mumaanda; kuyakuba kubuzyanya-buzya abantu bamucooko ciindi aciindi 

kucita kuti kukabe kulibambila akubikka mbaakani iitonkomene. 

 kuyungizya cakulya cacisi 

Kusyanga mapopwe azimwi zyisyango ciyakukulwaizyigwa aampulazi nkaambo meenda Manji 

aakutilaizya anikuli Manji; alimwi azyisyango zyiya kulimwa aampulazi ziya kusambalwa mumisyika 

mucisi kuteegwa banamaleya kabakonzya kujana zyakulya amuulo uuli ansi. 

 kukwazamuna buvubi bwacisi 

Kusika mpoceela, kuya kubonwa masimpe kuti kwaba kuula mpasya kubasambazi bamucisi kwiinda 

mutukkampani tusyoonto (kuti kazyiliko, kazyili zyibotu amuulo mubotu) alimwi akuula mpasya 

kubasambazi bamucisi. 

 bubotu kucinkoso aku cilikiti 

Mayake aaya aya kuleta bubotu kucinkoso alimwi akucilikiti kwiinda mukukulwaizya bulimi, calo ciya 

kuleta kuvula kwabutebuli akubamba cakulya cinji. Meenda aakkalikene Manji ayakulesya kupya 

kwazisyango ciindi caciyuma-yuma, nokunyina butezi bubotu alimwi akukulwaizya nzila zipya zyabulimi. 

Mayake aaya inga akubulusya buvubi kwiinda mukubamba milimo ciindi camayake, kucinculula buvubi 

bwabalimi, akuvuzya zyakulya. Kutali biyo aawo, ciya kukulwaizya busani kunyika kwiinda 

mukukulwaizya maumi aamumeenda alimwi akupa meenda kuzintu zipona mumeenda azyatala anyika 

kubikkilizya abanyama bamusyokwe. 

Zyilimwa naa zyivubwa zyaampulazi zyiyakusambalwa mumisyika yamucooko alimwi abasikulya biyo 

bamucinkoso. Eeci ciya kucinculula buvubi alimwi amaumi aabantu mumaanda. Kuyungizya, minsale 

yanzimbe iisyagwa amuyasi iyakuvula. Nkenkako aako, minsale Minji iya kusambalwa kukabunga 

Kabamba ccukela ka Zambia Sugar Plc. 
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Kuvuzya buvubi 

Buvubi bwacooko buyakujanika mbuli, kuba amali kubbanga, zyakukwabilila buumi, kubamba mali 

apegwa walika milimo, mali apegwa kubabelesi naa kuli cacitika, mali aapegwa kumakkansulo, amitelo ya 

minkina iijila mucooko. 

 kubotya bubelesi bwanyika 

Mayake aalombozegwa aaya aya kubotya bubelesi bwanyika kutegwa kakulimwa naanka mucimpayuma, 

kuvuzya zyisyango, kuvuzya kubelesya nyika, alimwi akubamba milimo mipya mubusena, eeci ciya 

kuyungizya buteli. Nokuba kuti mayake alanganya kapati kuyungizya zyisyango zyitilailwa mubusena, 

aaya mayake aya kutomya buvui bwamulimi, kugwasilizya zyivubwa akupa meenda kubanyama 

baamuunzi, mpoona ciyakugwasilizya kuyumya buvubi bwamucooko kwiinda mukubamba milimo. 
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EIA STUDY TEAM COMPOSITION  

Kapinga Enterprises Limited has commissioned Ecolex Environmental Consult to carry out the EIA and 

prepare the EIS report. In fulfillment of regulation 9(1) of the EIA Regulations, the following team has 

participated in the preparation of the EIS for the project.  

 

CV No.   Role of Expert Name of Expert  Signature   

1.  Team Leader (EIA Specialist) Collins Habbodo 

 

2.  Socio-economic Specialist Alvina Moonga 

 

3.  Ecologist Jacob Tembo 
 

4.  Construction Expert Bryan Kalundu. N 

 

5.  Hydrogeologist  Chanda Chisha 

 

Kapinga Enterprises Limited certifies and declares that the information presented in this EIS is both factual 

and accurate and represents the proposed development and mitigation measures for the implementation of 

the Project in Magoye Area of Mazabuka District, Southern Province in the Republic of Zambia. Therefore, 

necessary resources shall be made available by our management to fulfil our commitments as presented in 

this report. 

Developer Acknowledgement  

  
Bruce Stuart Fraser  

Director ï Kapinga Enterprises Limited 
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ACCRONYM  

 

AIDS  :           Acquired Immune Deficiency Syndrome  

Avg.  : Average  

BIPM  : Bureau international des poids et mesures 

CBD  : Central Business District 

CBD  : Convention on Biological Diversity 

CIFOR  : Centre for International Forestry Research 

CITES  : Convention on International Trade in Endangered Species 

CSO  :           Central Statistics Office  

SWASCO :            Southern Water and Sewerage Company 

ECZ  : Environmental Council of Zambia  

EIA  :            Environmental Impact Assessment 

EIS  : Environmental Impact Statement 

 EP  : Equator Principles 

EPPCA  :            Environmental Protection and Pollution Control Act 

GHG  : Greenhouse Gases            

GRZ  :            Government of the Republic of Zambia  

HIV  :            Human Immune Virus  

IFC  : International Finance Corporation 

ILO  : International Labour Organization 

IPC  : Integrated Phase Classification  

JICA  : Japan International Cooperation Agency  

JTI  : Japan Tobacco International  

MMC  : Mazabuka Municipal Council 

NCC  : National Council for Construction 

NAPSA : National Pension Scheme Authority 

NCS  : National Conservation Strategy 

NEAP  : National Environmental Action Plan 

NHCC  : National Heritage Conservation Commission  

NPE  : National Policy on Environment 

NGO                        Non-Governmental Organization 

PPE  : Personal Protective Equipment 

SADC  : Southern Africa Development Community 

TORs  :            Terms of References  

UNFCCC : United Nations Framework Convention on Climate Change  

WARMA : Water Resources Management Authority 

WCFCB : Workersô Compensation Fund Control Board 

 ZDA  : Zambia Development Agency 

ZEMA  :            Zambia Environmental Management Agency 

ZESCO  :            Zambia Electricity Supply Corporation 

ZMAC  : Zambia Maximum Acceptable Concentrations 
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1.0 INTRODUCTION  

Kapinga Enterprises Limited was duly registered and incorporated as a private limited company by shares with 

the Patents and Companies Registration Agency (PACRA) of Zambia on the 21st day of August 1979 under 

the Companies Act of the Laws of Zambia. The company through its Riverdale Farm in Magoye Area of 

Mazabuka District, Southern province in the Republic of Zambia is engaged in mixed agriculture as the core 

line of business. The developer through its farm intends to increase its water storage capacity by raising the 

dam wall for the existing Ngwezi Earth-fill Dam, situated on the non-perennial Ngwezi River traversing 

through Riverdale Farm. Raising of the dam wall will result in increased volume of surface water being 

harvested during the rainy season. Therefore, the aim is to increase water storage capacity, thus increasing the 

volume of water required for irrigation, supplement government efforts to produce enough food and further 

reduce food insecurity in the country. The need to raise the dam wall has been necessitated by the reduction in 

the amount of rainfall received in the recent past years, particularly the 2023/2024 rainy season which caused 

significant crop damage at the farm. Furthermore, the developer has diversified its agricultural practices from 

single cropping, particularly sugar cane which is the main crop grown by the developer to multiple cropping 

with the view of contributing to the food basket locally and internationally. This diversification comes with 

increased demand for water supply to irrigate the new crops being introduced at the farm, thus the need to raise 

the dam wall for the Ngwezi Earth-fill Dam. The new crops being introduced and to be irrigated from the 

stormwater to be harvested in the earth-fill dam include maize, wheat, barley, soya beans and many other crops 

deemed profitable by the developer. 

The proposed project triggers activities listed in the Second Schedule and therefore a full Environmental Impact 

Assessment (EIA) Study is required as outlined in the Environmental Management Act No. 12 of 2011 as 

amended by the Environmental Management Act No. 8 of 2023, the Environmental Protection and Pollution 

Control (Environmental Impact Assessment) Regulations, SI No. 28 of 1997 and other relevant national and 

international policies, legal and institutional framework. As per the EIA process in Zambia, the project falls 

under the Second Schedule (Regulation 7 (2), subsection 3 (A) Dams and barrages: covering a total of 25 Ha 

or more; subsection 6 (D) Irrigation farming covering 50Ha or more and therefore requires environmental 

clearance from Zambia Environmental Management Agency. In this regard, Kapinga Enterprises Limited 

engaged Ecolex Environmental Consult as an independent Environmental and Social Consultant to conduct 

the impact assessment study. 

Therefore, this Environmental Impact Statement (EIS) was prepared in accordance with the foregoing 

regulations and as guided by the Zambia Environmental Management Agency (ZEMA) after screening of the 

proposed development. The report consists of the Terms of Reference (ToRs) and Scoping Report for the said 

project, and was prepared to identify significant environmental and socio-economic impacts (beneficial and 

adverse) of the proposed project, which were assessed in detail at this stage of the EIA process before 

development consent is granted. 

1.1 Project Background 

World over, the impact of climate change has been severe in the recent past years with increased cases of 

droughts and decreased rainfall. Zambia has had its own share of climate change effects with reduced 

rainfall in most parts of the country. This impact has affected the agricultural sector severely with experts 

in the field advising farmers to grow drought resistant crops. In as much as drought resistant crops are being 

encouraged, sufficient production of food crops is required to meet the national and international demands. 

Hence water for irrigation of crops grown in every part of the country is essential. It is against this 
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background that efforts are been made to utilize every drop of stormwater maximally and efficiently 

through water harvesting techniques, the quest Kapinga Enterprises Limited intends to undertake through 

the raising of the dam wall for the existing Ngwezi Earth-fill Dam, situated on the non-perennial Ngwezi 

River traversing through the developerôs farm in Magoye Area of Mazabuka District. The proposed raising 

of the dam wall for the existing Ngwezi Earth-fill Dam will result into increased water storage capacity, 

thus increasing the volume of water required for irrigation, supplement government efforts to produce 

enough food and further reduce food insecurity in the country. The developer has also diversified its 

agricultural practices from single cropping, particularly sugar cane which is the main crop grown by the 

developer to multiple cropping with the view of contributing to the food basket locally and internationally. 

This diversification comes with increased demand for water supply to irrigate the new crops being 

introduced at the farm, thus the need to raise the dam wall for the Ngwezi Earth-fill Dam. The new crops 

being introduced and to be irrigated from the stormwater to be harvested in the earth-fill dam include maize, 

wheat, barley, soya and many other crops deemed profitable by the developer. 

It is envisaged that the proposed project will significantly contribute to local and national economic 

development. The development of the project in the area will greatly improve local livelihoods and improve 

standards of living of the local community. The project is expected to create between 15 to 30 direct jobs 

during the construction phase, more than 300 direct jobs during the operation phase and over 800 indirect 

jobs throughout its lifecycle. This entails that more than 80% of the total workforce will come from the 

local community. 

1.2 Summary description of the project including project rationale  

The proposed project is that of raising the dam wall for the existing Ngwezi Earth-fill Dam, situated on the 

non-perennial Ngwezi River traversing through the developerôs (Riverdale) farm. The proposal is to raise 

the dam wall with 3.35m in order to increase the volume of surface water being harvested during the rainy 

season. Furthermore, the developer has diversified its agricultural practices from single cropping, 

particularly sugar cane which is the main crop grown by the developer to multiple cropping with the view 

of contributing to the food basket locally and internationally. This diversification comes with increased 

demand for water supply to irrigate the new crops being introduced at the farm, thus the need to raise the 

dam wall for the Ngwezi Earth-fill Dam. The new crops being introduced and to be irrigated from the 

stormwater to be harvested in the earth-fill dam include maize, wheat, barley, soya beans and many other 

crops deemed profitable by the developer. 

Once the dam wall for the existing Ngwezi Earth-fill Dam is raised, the dam will cover a total surface area 

of 179.82Ha (1,798,200m²) at full supply level from its current surface area of 65.608251Ha 

(656,082.51m²), the dam will have the capacity of approximately 5,247,678.41m3 at full supply level from 

its current capacity of 1,817,708.88m3, the dam yield will be approximately 3,692,138.263m3 from its 

current yield of 1,222,560.202m3, the maximum height of the dam wall will be 14.0m from its current 

height of 10.65m, the dam wall length will remain the same at 723m, the throwback will be 4,300m from 

its current 1,600m, the water depth will be 11.0m from its current depth of 7.65m, the total freeboard will 

be 3m from its current freeboard of 1.095m. The total catchment area of the earth-fill dam is approximately 

67,000Ha (670Km²) and will remain the same even after upgrade, and the catchment length is 55.0Km.  

It is expected that the water to be held in the dam will have the potential to recharge aquifers and therefore 

boost the availability of groundwater in the large-scale irrigation boreholes also used by the developer. The 
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dam once completed will also lessen the pressure on groundwater resources due to irrigation activities by 

Kapinga Enterprises Limited through its Riverdale Farm. The implementation of the project will further 

create an avenue for rural development by the generation of employment and disposable income at 

household level to the locals that will be employed directly and indirectly.  

The proposed project activities will be implemented in three main phases called (i.e. site preparation, 

construction and operation phases). Afterwards, the project will be decommissioned if no longer viable to 

the developer.  

1.3 Objectives of the Project 

The main objective of the proposed project is to raise the dam wall of the existing Ngwezi Earth-fill Dam, 

situated on the non-perennial Ngwezi River traversing through the developerôs (Kapinga Enterprises 

Limited) farm. 

The specific objectives of the proposed project are: 

¶ To increase the volume of water required for crop irrigation at the Kapinga Enterprises Limited 

(Riverdale) farm in Magoye Area of Mazabuka District; 

¶ To supplement government efforts in producing enough food and further reduce food insecurity in 

the country; and 

¶ To create employment in the area as construction and operation of the earth-fill dam will need 

labour force to work at the dam and also at the farm due to the anticipated increase in crop 

production. 

1.4 Brief Description of the Location 

The earth-fill dam whose wall is proposed for raising is situated at Farm No. 1989 ï Riverdale Farm, Off 

Monze Road, Magoye Area of Mazabuka District, approximately 35.2Km South of Mazabuka Municipal 

Council and is accessed through the Great North (T1) Road and the Gravel Road leading to Magoye 

Research Institute and covers an area of 1,638.142Ha (4047.937 acres). More than 600Ha of land is already 

cleared for cultivation at the farm. The farm grows sugar cane with an estimated area under command for 

irrigation of about 400Ha. The location of the damôs benchmark is 16Á01'35.97"S, 27Á38'13.26"E and its 

elevation is 1,032m above mean sea level (amsl).  

The neighbouring farms include Zunda Farm on the northwest at approximately 1.08Km from the proposed 

project site, Liyanda Farm on the east at approximately 3.62Km from the proposed project site, Chimbwe 

Farm on the northwest at approximately 1.61Km from the proposed project site, Hangoma Farm on the 

northwest at approximately 2.23Km from the proposed project site, Nyemba Farm to the northwest at 

approximately 2.85Km from the proposed project site and Rae Hamoonga Farm on the north at 

approximately 5.15Km from the proposed project site. The nearest settlements to the site are in Ngwezi 

village of Magoye Area at approximately 1.0Km northwest, 0.7Km west and 0.65Km south of the proposed 

project site respectively. Crop farming and animal husbandry are the predominant agricultural activities in 

the area, with crop farming activities reaching the pick in the rainy season when there is plenty of water for 

watering the crops. The major source of water for the proposed project site is the non-perennial Ngwezi 

River and also boreholes sunk within the farm.   
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Other notable features/landmarks include Magoye Research Primary School at approximately 2.85Km 

northwest of the proposed project site, Magoye Cotton Development Trust at approximately 3.47Km 

northwest of the proposed project site, Magoye Train Bridge at approximately 3.61Km northwest of the 

proposed project site, Magoye Rural Health Centre at approximately 3.85Km northwest of the proposed 

project site, Magoye Combined Secondary and Primary School at approximately 4.32Km northwest of the 

proposed project site, Magoye River at approximately 3.0Km west of the proposed project site and the 

Ngwezi/Magoye Rivers Confluence at approximately 3.43Km northwest of the proposed project site. The 

confluence of the two non-perennial rivers is downstream of the proposed project site. 

Coordinates for the proposed project site and key landmarks/features are shown in the table below:   

Table 4: Coordinates of the Proposed Earth-Fill Dam Project Site and Key Landmarks/Features 

Project Site Co-ordinates 

SN Landmark/Feature 
Co-ordinates 

Latitudes Longitudes Elevation 

1.  Ngwezi Earth-fill Dam Benchmark  16°01'35.97"S 27°38'13.26"E 1,032m amsl 

2.  Zunda Farm  16° 01'2.10"S 27°38'04.50"E 1,033m amsl 

3.  Magoye Research Primary School 16° 00'15.59"S 27°37'14.08"E 1,021m amsl 

4.  Confluence of Magoye/Ngwezi Rivers 16° 00'12.64"S 27°36'44.09"E 1,018m amsl 

5.  Cotton Development Trust 15°59'54.12"S 27°36'58.46"E 1,027m amsl 

6.  Riverdale Farm Workshop 16° 01'18.67"S 27°38'34.70"E 1,034m amsl 

7.  Shrine Location 16° 01'30.90"S 27°38'03.40"E 1,002m amsl 

8.  Ngwezi Settlements 16° 02'00.34"S 27°37'33.08"E 1,040m amsl 

1.5 The Proponent  

Table 5: Name and Details of the Developer 

Company name Company address Contact person Contact details 

Kapinga 

Enterprises 

Limited  

Farm No. 1989 - 

Riverdale farm, Off 

Monze Road, P. O. 

Box 670074, Magoye 

Area of Mazabuka 

District. 

Bruce Stuart Fraser - 

Director 

Phone: +260 765 623351 

Email:  bruce@krtzambia.com  

 

  

mailto:bruce@krtzambia.com
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Table 6: Particulars of Directors  

Directors Nationality  Passport No. or NRC Designation 

Douglas Hampton Cantlay Zambian NRC: 795117/10/1 Chief Executive Officer 

Bruce Stuart Fraser United Kingdom PPN: 54832590 Director 

Table 7: Particulars of Shareholders and Shareholding Percentages  

Shareholders Identity Number  Shares Share Class Shares (%) 

Douglas Hampton Cantlay NRC: 795117/10/1 4,000 Ordinary  40 

Brendon Blake Cantlay NRC: 798581/10/1 3,000 Ordinary 30 

Quentin Deryck Cantlay NRC: 390802/74/1 3,000 Ordinary 30 

1.6 Track Record/Experience  

Kapinga Enterprises Limited was duly registered and incorporated as a private limited company by shares 

with the Patents and Companies Registration Agency (PACRA) of Zambia on the 21st day of August 1979 

under the Companies Act of the Laws of Zambia. Since its inception, the company has been engaged in 

mixed agriculture as the core line of business. Kapinga Enterprises Limited owns more than 4,000Ha of 

land of which 2,000Ha is irrigated. The farms are located within Mazabuka District of Southern Province 

in the Republic of Zambia ï one of the most productive farming areas in Southern Africa. Approximately 

900Ha is under sugar cane production while the balance being planted to wheat, soya beans, maize and 

avocados.  

Kapinga Enterprises Limited is also into cattle ranching and herds more than 2,000 animals, with state-of-

the-art scientific breeding stock and facilities. The company focusses on using strong genetics to produce 

top quality animals that can either be sold into the market or into the feedlot. Annually the company buys 

and feeds more than 4,200 animals on contract. 

Besides crop farming and ranching, the company has several other businesses which include Rolling 

Thunder International, Kapinga Milling, Eco Beef, and Southern Agribusiness Supplies & Services to 

mention a few. The company further provides logistics services, including land preparation and harvesting 

to Zambia Sugar Plc, with a focus on agriculture, and also supplies sugar cane to Zambia Sugar Plc.  

One of the farms owned by Kapinga Enterprises Limited is Riverdale farm, located in Magoye Area of 

Mazabuka District. Therefore, the Ngwezi Earth-fill Dam whose dam wall is proposed for raising is situated 

at this farm. The proposal to raise the dam wall is aimed at increasing water storage capacity, thus increasing 

the volume of water required for irrigation, supplement government efforts to produce enough food and 

further reduce food insecurity in the country.   

1.7 Total Project Cost, Implementation Date and Life span 

The cost of the proposed project is estimated at Seven Hundred and Fifty Thousand United States Dollars 

(USD 750,000.00) with its implementation expected to commence in the first quarter of 2026. The scope 

of works will entail removing overgrown vegetation on the embankment to ensure stability and prevent 
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root penetration, trimming any weak or unstable sections of the existing embankment, cutting an upstream 

core trench, filling the core trench and embankment using the most impervious materials, compacting 

successive layers of earth to form a core, increasing the training wall and levelling the spillway, and placing 

more permeable materials on the upstream and downstream sides. The developer has a 99-year lease on the 

land. Therefore, the project is expected to have a lifespan that will last as long as possible within the period 

of the lease and as long as it remains relevant to the area. However, the projected lifespan of the dam is 

more than 50 years with regular shutdowns for maintenance and upgrade. 
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2.0  POLICY, INSTITUTIONAL AND ORGANISATIONAL FRAMEWORK  

This chapter presents the legal framework governing environmental and social management in Zambia, 

including international conventions related to the project. It also highlights the institutions relevant to the 

proposed project 

2.1 Policy Framework 

Environmental management in Zambia can be traced as far back as 1985 when the Country prepared and 

adopted the National Conservation Strategy (NCS) as Zambiaôs first environmental policy framework. In 

1990, the Environmental Protection and Pollution Control Act (EPPCA) was enacted as an apex 

environmental law in Zambia. The Environmental Council of Zambia (ECZ) was created as a corporate 

body to enforce the provisions of the EPPCA Act. In 2011 the EPPCA was repealed after a review process 

and in its place the Environmental Management Act of No. 12 of 2011 was enacted, and was amended in 

2023. In 1994 the Country adopted the National Environmental Action Plan (NEAP) after a review of the 

NCS and in 1997 Statutory Instrument No. 28 of 1997 to provide for Environmental Impact Assessment 

(EIA) was passed.   

2.1.1 The National Conservation Strategy (NCS)  

The National Conservation Strategy (NCS) was adopted by the Government of Zambia in 1985, and led to 

the establishment of environmental legislation and institutions. The NCS provided guidance for the 

sustainable development of Zambia through the use and conservation of natural resources within a centrally 

planned and controlled economy.   

Relevance: The proposed project is relevant to the NCS as it is an activity that will involve the use and 

management of natural resources. An earth-fill dam will be constructed on the Ngwezi River meaning that 

surface water resources will be impacted by the development. Therefore, operation of the earth-fill dam 

will involve harvesting of surface water resources to irrigate the crops within the farm. 

Compliance: The proposed project will be operated with environmental sustainability considerations 

throughout its lifespan. The Environmental and Social Management Plan (ESMP) for the proposed earth-

fill dam construction and operation project will encompass the need for conservation of natural resources. 

Care to utilize natural resources sustainably will be undertaken throughout the project. 

2.1.2 The National Environmental Action Plan (NEAP)   

The National Conservation Strategy underwent a review process that in 1994 led to the adoption of the 

NEAP; that was founded on three basic principles as follows:   

¶ The right of citizens to a clean and healthy environment;   

¶ The need for local community and private sector participation in natural resources management; 

and   

¶ Obligatory Environmental Impact Assessments of major development projects in all sectors.   

The overall objective of NEAP is to integrate environmental concerns into the social and economic planning 

of the country. It recognized that a number of key actions were required to ensure the success of this 

objective such as the:   
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¶ Enhancement of Governmentôs role in the regulation, monitoring and enforcement of appropriate 

resource use practices such as the introduction of Environmental Impact Assessment (EIA) 

regulations.   

¶ Harmonization of the various pieces of legislation relevant to the environment, which are spread 

over various Ministries.   

¶ Capacity building through training, environmental education and awareness.   

Relevance: The NEAP is relevant to the proposed project because it is the first policy framework document 

in Zambia to have called for the need to undertake environmental impact assessments of projects.   

Compliance: Measures will be put in place to ensure that the earth-fill dam project activities encompass 

environmental and social concerns at every phase of the project.  

2.1.3 The National Policy on Environment 

The National Policy on Environment (NPE) was developed to safeguard the environment and to ensure the 

sustainable use of natural resources. The main purpose of the policy is "to create an umbrella policy for the 

welfare of the Nation's environment so that socio-economic development will be achieved effectively 

without damaging the integrity of the environment or its resources". The Policy expects to achieve increased 

economic growth that is not damaging to the environment and natural resources. The policy recognises the 

need to develop and promote alternative energy sources to fuel-wood and technologies to reduce the use of 

fuel-wood and enhance carbon-sinks. The Policy provides strategic guidance on key economic sectors 

related to the environment, including the Forestry sector where attention is given to the promotion of 

alternative energy sources, the sustainable use of forest resources and the building of capacities for local 

communities. 

Relevance: The NPE is relevant to the project as the development is expected to have some degree of 

environmental impacts within and around the project area.   

Compliance: Kapinga Enterprises Limited will ensure that all the provisions of the NPE are adhered to 

during project implementation.  

2.1.4 National Resettlement Policy - 2015  

The observations made during the scoping and reconnaissance exercises indicate that there are seven (7) 

small-scale farms to be affected by the proposed earth-fill dam construction and operation project. The 

Zambian legislation covers compensation for loss of structures, cropland and fruit trees, including actual 

resettlement. Moreover, the policy seeks to outline roles and responsibilities by various stakeholders in the 

planning, implementation, monitoring and evaluation of resettlement activities. The policy is in tandem 

with World Bank Operational Policies on Involuntary Resettlement and existing national legal provisions. 

Relevance: The policy is relevant to the implementation of all projects in Zambia. Therefore, the proposed 

project being a project that will cause resettlement of Project Affected Persons (PAPs) in the seven (7) 

small-scale farms to be affected by the proposed earth-fill dam construction and operation project, the 

policy is relevant in ensuring that all PAPs are compensated accordingly. 

Compliance: Resettlements of all Project Affected Persons will be done in compliance with the 

requirements of the policy. 
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2.2 Institutional and Organizational Framework  

The administration of the EIA process involves three primary parties (i.e. the developer, key and relevant 

institutions, and the general public). 

The Developer is responsible for the preparation of project documents, completing the EIA Process, 

meeting management requirements resulting from EIA recommendations and meeting the expectations for 

the project affected persons, interested and affected parties, and the general public. Government ministries, 

departments and local authorities work on behalf of the public to ensure that ecological, cultural, social and 

economic issues are addressed in line with existing government policies and legislation. Their main 

responsibility is to ensure that the proposed project meets all the sectoral requirements for which the agency 

is mandated. 

Institutions with a supervisory and monitoring role relevant to the Project are described in table 8 below.  

Table 8: Institutional and Organizational Framework 

LEVEL   INSTITUTION / ORGANIZATION RELEVANCE  

National  Zambia Environmental Management 

Agency (ZEMA) 

ZEMA is the umbrella institution in Zambia for all 

environmental aspects, and also the lead agency on 

matters pertaining to EIAs. The Agency is under 

the Ministry of Green Economy and Environment 

and is empowered by the Environmental 

Management Act No. 12 of 2011 as amended by 

the Environmental Management Act No. 8 of 2023 

to identify projects, plans, and policies for which 

an EIA is necessary. 

The roles of ZEMA in relation to the EIA Process 

include:  

¶ Assisting the developer to determine the 

scope of the EIA studies;  

¶ Reviewing project briefs, terms of 

reference, and environmental impact 

statements (EIS) and decision-making;  

¶ Disclosure of the EIS to the public 

through the media;  

¶ Holding public hearing meetings to 

discuss the EIS with stakeholders;  

¶ Conducting verification surveys of the 

affected environment;  

¶ Monitoring the project once 

implemented;  

¶ Conducting compliance audits of the 

project between 12 and 36 months after 

implementation; and  
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¶ General administration of all the 

Regulations under the Environmental 

Management Act (EMA).  

The relevance of the Agency is that it will review 

the terms of reference, environmental impact 

statement (EIS) and further make decision for the 

same proposed project. Therefore, approval from 

ZEMA will be required to undertake the proposed 

project. 

National Water Resources Management Authority 

(WARMA)  

The authority is under the Ministry of Water 

Development, Sanitation and Environmental 

Protection. The authority is mandated to control 

and protect water resources in the country through: 

¶ Issuing water use permits; 

¶ Oversee water resource management; and 

¶ Oversee enforcement of laws and 

regulations pertaining to water resource.  

WARMA is relevant to the proposed project as all 

necessary permits and approvals will be obtained 

by the developer prior to harvesting and use of 

surface water resources. 

National  Department of National Parks and Wildlife The DNPW falls under the Ministry of Tourism 

and Arts. The roles of the department towards 

national development and in relation to the EIA 

Process include: 

¶ Maintain the highest levels of 

biodiversity that ensures conservation of 

ecosystems; 

¶ Manage national parks in a sustainable 

and environmentally sound manner; 

¶ Develop the management of wildlife 

resources jointly in Game Management 

Areas in partnership with local 

communities; 

¶ Facilitate the active participation of local 

communities in the management of 

wildlife estates; 

¶ Promote and development of tourism; 

¶ Enhance the recognition of economic 

value of wildlife resources among the 

public and private stakeholders; 

¶ Educate the general public about the 

importance of wildlife resources; and 
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¶ Provide a reliable and sound business 

environment for development of a strong 

wildlife -based tourism industry.  

The department is relevant to the proposed project 

as clearing vegetation will be done by the 

developer to successfully construct the dam. The 

cleared vegetation may also be habitat to smaller 

animals. Thus, conservation of biodiversity will be 

enhanced throughout the project lifecycle. 

National Forestry Department The department of forestry is under the Ministry of 

Green Economy and Environment. The roles of the 

department towards national development and in 

relation to the EIA Process include: 

¶ Identify and demarcate forest areas to be 

protected as National Forests, Local 

Forests, Botanical Reserves, Community 

forests and Joint Forest Management 

Areas; 

¶ Control, manage, conserve and 

administer Protected Forest Areas; 

¶ Promote methods for sustainable 

utilization, conservation and preservation 

of ecosystems and biological diversity in 

non- protected forest areas; 

¶ Develop and implement strategies for 

reducing emissions from deforestation 

and forest degradation to address impacts 

of climate change through mitigation and 

adaptation measures; 

¶ Establish and manage local and regional 

supply forest plantations; 

¶ Promote and provide technical support 

for private sector participation in the 

development of forest plantations, timber 

industry, beekeeping and non-wood 

forest products; 

¶ Conduct research on forestry and related 

matters; and 

¶ Maintain a forest information 

management system. 

The department of forestry is critical towards the 

successful implementation of the project. 

Clearance of vegetation will be done to facilitate 

construction of the dam. Therefore, construction of 
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the dam must be done in a sustainable manner, 

hence the relevance of this department. 

National  National Heritage Conservation Commission 

(NHCC) 

Mandated to manage and conserve Zambia's 

cultural and natural heritage resources, including 

significant historic/architectural/buildings; historic 

sites; anthropological sites; archaeological sites; 

geomorphological sites; geophysical sites; 

paleontological sites; and ecological and other 

sites. 

The commission is relevant to the earth-fill dam 

construction project in that there is a shrine 

downstream of the dam and a grave site in the area 

to be impounded with water. Furthermore, the 

project will involve excavation works. thus, 

artifacts and other cultural and natural heritage 

resources may be exhumed. The developer will 

work hand-in-hand with the commission in an 

event that such resources are encountered. 

District  District Administration  

(Mazabuka District Commissionerôs Office)  

The District Commissioner is appointed by the 

President of the Republic of Zambia and reports to 

the Provincial Permanent Secretary and is 

responsible for: 

¶ Co-ordinating Government and Local 

Authority Programs in order to ensure 

their effective implementation and 

enhance the development process in the 

district; 

¶ Interpreting Government policies and 

Programs in order to ensure correct 

understanding and create public 

awareness; 

¶ Management of the registration of all 

Villages, Associations, Clubs and Voters 

in the District in order to ensure 

compliance to legal provisions; 

¶ Monitoring and evaluating the 

implementation of District Development 

Programs and Activities in order to 

recommend and put in place appropriate 

intervention measures; 

¶ Overseeing the operations of the DDCC 

in order to ensure focused and planned 

development and implementation of 

Programs; 

¶ Supervising and undertaking assigned 

functions of unrepresented departments 

at the district level in order to ensure 

consistency in implementation of their 

Programs; 



Proposed Raising of the Ngwezi Earth-fill Dam Wall - EIS | November 2025 

 

96 | P a g e 

 

¶ Managing the utilization of financial, 

Material and other resources in order to 

facilitate attainment of District 

Development goals and objectives; 

¶ Managing the implementation of 

Protocol arrangements for visiting VIPs 

in order to accord the due respect ad 

uphold the dignity of their positions; and 

¶ Managing Government activities relating 

to Chiefs Affairs in order to facilitate the 

participation of traditional rulers in the 

development process of the district.   

The office of the District Commissioner is relevant 

to the development of this project as it will 

contribute towards the economic growth of the 

district and the nation at large. 

District Local Authority 

(Mazabuka Municipal Council) 

Mazabuka Municipal Council being the authority 

for all district developmental affairs is an 

important institution in the EIA Process. The key 

functions of the council include: 

¶ Revenue-raising, as well as receiving 

transfers from national government; and 

¶ Responsible for a range of infrastructure 

and services, including policing; water 

and sanitation; fire services; roads; and 

agricultural support services. 

The council oversees all developmental activities 

in the district. Therefore, overseeing construction 

and operation of the earth-fill dam is part of the 

responsibilities. Hence the relevance in the EIA 

Process. 

Local    Chief and Other Leaders 

(Traditional, Religious, Education, Elders 

etc.)  

  

The local leadership is critical to ensure successful 

implementation of the project. Some of the key 

roles include: 

¶ Oversee socio-economic and cultural 

value of the community in which the 

project area falls; 

¶ Rendering assistance and advice on the 

implementation of the project as per local 

set up guidelines; and 

¶ Project Monitoring (watchdog for the 

environment), ensure wellbeing of 

residents and participate in project 

activities. 

The relevance of the local leadership is to mediate 

between the developer and the local community, 

ensure the security of the area, protect the 
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developer and treaty all parties involved fairly 

especially during employment opportunities. 

Local Project Proponent  

(Kapinga Enterprises Limited)  

The developer is responsible for the successful 

implementation of the project. The roles the 

developer will play in the EIA Process include: 

¶ EIA Study (ToRs & Scoping, and EIS 

Reports Preparations); 

¶ Project design, planning and 

construction;   

¶ Project implementation (operation);  

¶ Project monitoring and internal auditing; 

and   

¶ Project decommissioning at the end of the 

life span.   

National  Other competent authorities potentially relevant to the project include:  

¶ Ministry of Green Economy and Environment; 

¶ Ministry of Labour and Social Security;  

¶ Ministry of Health; 

¶ Ministry of Local Government; 

¶ Ministry of National Development Planning;  

¶ Ministry of Lands and Natural Resources; 

¶ Ministry of Community Development and Social Welfare; 

¶ Ministry of General Education; 

¶ Ministry of Water Development, Sanitation and Environmental Protection;  

¶ Ministry of Chiefs and Traditional Affairs;  

¶ Ministry of Tourism and Arts (Department of National Parks and Wildlife);  

¶ Ministry of Transport and Communication; 

¶ ZESCO Limited;  

¶ Ministry of Mines and Minerals Development;  

¶ Ministry of Housing and Infrastructure Development;  

¶ Ministry of Agriculture;   

¶ Ministry of Fisheries and Livestock;  

¶ District Education Board Secretaries (DEBS); and 

¶ Road Development Agency (RDA). 

2.3 Legal Framework 

The proposed project undertaking will be guided by the following framework; 

2.3.1 Environmental Management Act No. 12 of 2011 as amended by the Environmental Management 

Act No. 8 of 2023 

The Environmental Management Act No. 12 of 2011 is the principal law on integrated environmental 

management. It was enacted in April 2011 to repeal and replace the Environmental Protection and Pollution 

Control Act (EPPCA) (CAP 204) and its Amendments. Specific sections of the principal Act relevant to 

this Project include: 

Part III: Integrated Environmental Management which requires the carrying out of Environmental Impact 

Assessment for certain types of projects; 
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Part IV: Environmental Protection and Pollution Control which provide for conservation of natural 

resources; and 

Part VII: Public Participation which gives the public the right to be informed and participate in decision 

making. 

Relevance: Section 29 of the principal Environmental Management Act states that ñA 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 approvalò. Further, in relation to 

the proposed project, some of the functions of ZEMA are to review EIA reports, and undertake 

environmental auditing and monitoring. The act also provides for public participation in decision-making 

and access to environmental information.  

Furthermore, EMA ensures that environmental issues are considered during the project planning and 

management as it is the principal law to be followed whenever projects are implemented. 

Compliance: The Project Proponent and contractor to be engaged will comply with all the requirements 

of this Act and will obtain all approvals and permits stipulated in the Act. The ESIA team have not only 

reviewed the EMA but have also identified the positive and negative environmental and social impacts 

likely to result from the project. Furthermore, the team have developed mitigation measures for the negative 

impacts and will advise the project proponent on how best to implement the mitigation measures in order 

to minimize the impacts in line with these requirements. 

2.3.2 The Environmental Protection and Pollution Control (Environmental Impact Assessment) 

Regulations, Statutory Instrument No. 28 of 1997 

The Environmental Impact Assessment Regulations (SI No.28 of 1997) prohibits the implementation of a 

project without undertaking an EIA and the subsequent preparation of an Environmental Project Brief or 

an Environmental Impact Statement. The nature of the project determines whether the developer should 

prepare a Project Brief or Environmental Impact Statement. 

Stakeholder Engagement 

The EMA and EIA Regulations are the key legislation that provide the requirements for stakeholder 

engagement in Zambia. The EMA states that the public have the right to be informed of the intention of 

public authorities to make decisions affecting the environment and of available opportunities to participate 

in such decisions. The EIA Regulations requires that stakeholder engagement involves government 

agencies, local authorities, non-governmental, community-based organizations and interested and affected 

parties (affected communities, for example) and specifically states the following: 

Regulation 10 (1) states that ñThe developer shall, prior to the submission of the EISé. take all measures 

necessary to seek the views of the people in the communities which will be affected by the Project. (2) In 

seeking the views of the community in accordance with sub-regulation (1), the developer shall: 

(a) Publicize the intended Project, its effects and benefits, in the mass media, in a language understood 

by the community, for a period not less than fifteen days and subsequently at regular intervals 

throughout the process; and 
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(b) After the expiration of the period of fifteen daysé. hold meetings with the affected communities 

to present information on the Project and to obtain the views of those consultedò. 

Relevance: The proposed project is likely to cause environmental and social impacts during 

Implementation and thereby falls under the Second Schedule of this Act. Regulation 7 (2) specifically 

requires that a developer prepares and submits an environmental Impact Statement (EIS) for: 

a) Any project set out in the Second Schedule, whether or not the developer is part of a previously 

approved project; 

b) Any alterations or extensions of any existing project which is set out in the Second Schedule; or 

c) Any project which is not specified in the Second Schedule, but for which the agency determines a 

project brief should be prepared. 

Compliance: The extent of the development and the projected impacts demand that a full EIA be carried 

out in accordance with the Second Schedule. The Terms of Reference (TORs) along with the Scoping Report 

is the first step towards fulfilling the requirements of the EIA Regulations. Therefore, the TORs and Scoping 

Report were submitted and approved by ZEMA in compliance with the Regulations. This Environmental 

Impact Statement (EIS) includes an Environmental and Social Management Plan (ESMP) which highlights 

proposed mitigation/enhancement measures to the identified impacts. 

2.3.3 The Environmental Management (Licensing) Regulations, SI No. 112 of 2013 

The Regulations deals with pollution prevention and control relating to air, water, waste (both hazardous 

and non-hazardous), pesticides and toxic substances as well as ozone depleting substances. It was 

formulated in 2013 under the EMA, 2011. The Environmental Management (Licensing) Regulations have 

provided for the repeal of the following legislation: 

¶ The Waste Management (Licensing of Transporters of Wastes and Waste Disposal Sites) 

Regulations, S.I. No. 71 of 1993; 

¶ The Water Pollution Control (Effluent and Waste Water) Regulations, S.I. No. 72 of 1993; 

¶ The Pesticides and Toxic Substances Regulations, S.I. No. 20 of 1994; 

¶ The Air Pollution Control (Licensing and Emission Standards) Regulations. No. 141 of 1996; 

¶ The Environmental protection and Control (Ozone Depleting Substances) Regulations, S.I. No. 27 

of 2001; and 

¶ The Hazardous Waste Management Regulations, S.I. No. 125 of 2001.  

Part II ï Air and Water 

These regulations provide for licensing of liquid waste discharge to the environment and provide for 

statutory discharge limits for respective air quality parameters. Therefore, this part of the SI gives powers 

to ZEMA to regulate discharge of water pollutants and emission of air pollutants into the atmosphere in 

order to safeguard the general health, safety or welfare of persons, animal life, and plant life. 

Relevance: These Regulations are relevant to the proposed project because the contractor would generate 

used oils and other liquid waste which would need to be disposed of in addition to the increase in vehicular 

emissions during construction. 
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Compliance: The ESIA Team has proposed measures of how the developer will comply with requirements 

of these regulations. Mitigation measures have incorporated health and safety, and environmental and 

social guidelines. The developer will ensure that clearing activities are done sustainably so as not to lead 

to dust emissions. To ensure that dust emission is reduced, only sites earmarked for the construction of the 

earth-fill dam will be cleared. At the construction sites, cleared areas prone to windblown erosion will be 

periodically watered. 

Part III ï Waste Management 

These regulations provide for licensing of solid non-hazardous waste transportation and operating or 

owning of a non-hazardous waste disposal site.   

Relevance: These Regulations are relevant to the proposed project because during construction, the 

contractor would generate solid waste which would need to be disposed of. 

Compliance: The ESIA Team has proposed measures of how the developer will comply with requirements 

of these regulations; this will apply to the entire project area. In addition, the ESIA Team has proposed 

measures that the Project Promoter, through the risk assessment, environmental, health, and safety 

guidelines, shall use to manage all wastes generated during project implementation. 

2.3.4 The Water Resources Management Act No 21 of 2011 

An Act to establish the Water Resources Management Authority and define its functions and powers; 

provide for the management, development, conservation, protection and preservation of the water resource 

and its ecosystems; provide for the equitable, reasonable and sustainable utilization of the water resource; 

ensure the right to draw or take water for domestic and non-commercial purposes, and that the poor and 

vulnerable members of the society have an adequate and sustainable source of water free from any charges; 

create an enabling environment for adaptation to climate change; provide for the constitution, functions 

and composition of catchment councils, sub-catchment councils and water users associations; provide for 

international and regional cooperation in, and equitable and sustainable utilization of, shared water 

resources; provide for the domestication and implementation of the basic principles and rules of 

international law relating to the environment and shared water resources as specified in the treaties, 

conventions and agreements to which Zambia is a State Party; repeal and replace the Water Act, 1949; and 

provide for matters connected with, or incidental to, the foregoing. 

The Act further regulates the use of surface and ground water for any of the following purposes; 

environmental, training and research, municipal, agriculture, industrial, hydro-electric, mining, navigation 

and any other activity that may be specified by the water resources management board.  

Activities under theses purposes may include but not limited to the following; 

¶ Use water for purposes specified under section 60, other than for domestic purposes specified 

under section 70 of the Water Resource Management Act No. 21 of 2011; 

¶ Construct, acquire any water works, impound, supply or distribute water from any water or 

borehole to any other person; 

¶ De-water any mine, quarry or water works; 

¶ Drain any swamp, marsh, dambo, wetland, re-charge area or other land; 
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¶ Construct or acquire any water works for the purpose of draining into, conserving or utilizing, 

in any manner whatsoever, water from a water resource; 

¶ Construct water works necessary to restore the course of a water resource that has changed its 

course; 

¶ Harvest of any rainwater by means of a dam, weir or barrage that is on a water resource; 

¶ Conduct any operation that would interfere with the bank or course of a watercourse; 

¶ Sink, deepen or alter any borehole for any purpose in a water shortage area; or 

¶ Carry any activity in relation to a water resource as may be prescribed. 

Relevance: The Act is very relevant because any activity in relation to a water resource in Zambia requires 

the obtaining of a permit from WARMA in order to help protect surface and ground water resources. 

Compliance: Kapinga Enterprises Limited will adhere to this Act by applying for a permit from WARMA 

before project implementation and will further provide mitigation measures against adverse environmental 

impacts on the water resources in the ESMP. 

2.3.5 The Water Supply and Sanitation Act No. 28, 1997 

This legislation establishes the National Water Supply and Sanitation Council and defines its functions; 

provides for the establishment, by local authorities, of water supply and sanitation utilities; provides for the 

efficient and sustainable supply of water and sanitation services under the general regulation of the National 

Water Supply and Sanitation Council; and provides for matters connected with or incidental to the 

foregoing. 

Section 10 (1) states that ñNotwithstanding any other law to the contrary and subject to the other provisions 

of this Act, a local authority shall provide water supply and sanitation services to the area falling under its 

jurisdiction, except in any area where a person provides such services solely for that personôs own benefit 

or a utility or a service provider is providing such servicesò. 

Relevance: Workers would require suitable water and sanitation services during the construction and 

operation phases of the project. The local authority may not manage to provide water and sanitation 

facilities at Kapinga Enterprises Limited due to the distance of 35.5Km. Therefore, the water required for 

drinking and also sanitary facilities will be provided by the developer. Hence, the relevance of this act to 

the developer. 

Compliance: Water used in the project will be monitored frequently and stored appropriately. Applicable 

permits will be obtained from the relevant authority. 

2.3.6 The Factories Act No. 2 of 1996 (Cap 441) 

This legislation makes further and better provision for the regulation of the conditions of employment in 

factories and other places as regards the safety, health, and welfare of persons employed therein; provides 

for the safety, examination, and inspection of certain plant and machinery; and provides for purposes 

incidental to or connected with the matters aforesaid. Key Sections relevant to the proposed project include: 

¶ Part V ï Health (General Provisions): Covers essential health aspects like cleanliness, avoiding 

overcrowding, ensuring adequate ventilation and lighting, and providing proper sanitary 

conveniences.  
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¶ Part VI ï Safety (General Provisions): Focuses on general safety measures, including the safe 

operation of prime movers and transmission machinery, the proper fencing of machinery, handling 

dangerous substances, and safety training for workers, particularly on machinery likely to cause 

injury.  

¶ Part IX ï Welfare (General Provisions): Details welfare facilities such as providing safe drinking 

water, suitable washing facilities, and designated change rooms for employees.  

¶ Part X ï Health, Safety and Welfare (Special Provisions): Includes measures like the prevention of 

dust and fume inhalation, requirements for providing and using protective clothing and equipment, 

and the powers of inspectors to enforce these provisions.  

¶ Part XI ï (Notification and Investigation of Accidents, Dangerous Occurrences and Industrial 

Diseases): Addresses the important aspect of reporting and investigating accidents, dangerous 

events, and work-related illnesses to ensure prompt action and prevent future occurrences. 

Relevance: Implementation of project activities will employ the use of various machines for construction 

works. The use of machinery in terms of safety and welfare of employed persons is regulated under this 

Act. Furthermore, the health and welfare of workers during the project activities is cardinal. Therefore, 

the projectôs construction and operational activities will be subjected to the provisions of this Act in order 

to safeguard the workers and their health. 

Compliance: The project shall comply with the provisions of the Act in order to safeguard the welfare of 

employees. All work procedures and workers Personal Protective Equipment (PPE) will be required to 

meet the provisions of this Act. Conditions at the project site will also meet the guidelines of the Act. Thus, 

Measures to ensure the safety of persons operating machinery will be included in the ESMP and supporting 

occupational health and safety documentation. 

2.3.7 The Forests Act No. 4 of 2015 

An Act to provide 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, non-governmental organizations and other 

stakeholders in sustainable forest management; provide for the conservation and use of forests and trees for 

the sustainable management of forests ecosystems and biological diversity; establish the Forest 

Development Fund;  provide for the implementation of the United Nations Framework Convention on 

Climate Change, Convention on International Trade in Endangered Species of  Wild Flora and Fauna, the 

Convention on Wetlands of International Importance, especially as Water Fowl Habitat, the Convention on 

Biological Diversity, the Convention to Combat Desertification in those Countries experiencing Serious 

Drought and/or Desertification, particularly in Africa and any other relevant international agreement to 

which Zambia is a party; repeal and replace the Forests Act, 1999; and provide for matters connected with, 

or incidental to, the foregoing. 

Relevance: The proposed project does not fall in a protected forest area. However, construction activities 

will entail removal of vegetation and shrubs around the site to pave way for construction works of the 

earth-fill dam and this Act prohibits the indiscriminate cutting of trees even in open areas. Part II - Section 

8 of the Act provides for the principles of forestry development and management. Some of these principles 

include the following: 
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(a) The principle that forests and trees shall be managed as an asset for succeeding generations; 

(b) The development, management, utilisation and conservation of forests and trees to achieve a sound 

ecological balance; 

(c) The need to achieve optimum utilisation and ecologically sustainable development and 

management of forest ecosystems, biological diversity and habitats; and 

(d) The need to conserve forests and trees as living resources for both present and future generations 

and to achieve economic growth, human resource development and employment creation. 

Compliance: Removal of vegetation and shrubs shall be restricted to the construction site in order to 

uphold sustainable environmental practices and in compliance with the provisions of this legislation. If 

rare flora specified in the Act is identified within the operations area, this will be conserved and protected. 

2.3.8 The Fisheries Act No. 22 of 2011 

The Act provides for the appointment of the Director of Fisheries and fisheries officers and provides for 

their powers and functions. It promotes sustainable development of fisheries and a precautionary approach 

in fisheries management, conservation, utilization and development. It establishes fisheries management 

areas and fisheries management committees and provides for the regulation of commercial fishing and 

aquaculture. It establishes the Fisheries and Aquaculture Development Fund. It has replaced the Fisheries 

Act of 1974. The implementing institution for this Act is the Ministry of Fisheries and Livestock. The Act 

regulates all fishing activities in Zambia undertaken in any kind of aquatic ecosystem. This includes lakes, 

rivers and streams. It also regulates activities that may interfere with fisheries.  

Part III ï Section 15, subsection 1 (a) states that ñA person shall not alter or interfere with the natural 

configuration of the terrain or cause any such alteration or interference in such a manner as to enable the 

isolation from the main water of any fish in subsidiary water, whether or not such isolation takes place 

immediately or through the natural rise or fall of the waterò. 

Part III ï Section 19, subsection 1 (a) states that ñA person shall not without the written permission of the 

Director introduce or cause to be introduced into any water any fish of a species not native either to the 

water into which it is introduced or to other waters naturally connected therewithò. 

Part VII Section 40, subsection 1 states that ñA person shall not engage in aquaculture except in accordance 

with this Act and under the authority of a licence issued under this Actò. 

Relevance: The proposed project will be implemented on the non-perennial Ngwezi River which has a 

variety of fish species especially in the existing earth-fill dam whose dam wall is earmarked for raising. 

These fish species could be affected by the project if inadequate mitigation measures are implemented 

during the construction phase. 

Compliance: : The developer will comply with the provisions of the Act by ensuring that the project is 

designed, operated and managed in a manner that does not conflict with the provisions of this Act. 
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2.3.9 The Agriculture Lands Act  No. 57 of 1960 

An Act to provide for the establishment of the Agricultural Lands Board; to prescribe the composition and 

membership thereof; to prescribe its powers and functions; to provide for tenant farming schemes; and to 

provide for matters incidental to or connected with the foregoing. 

Part III ï Section 21 (1) states that ñEvery lessee shall take up effective personal residence on his holding 

within six months after the date of commencement of his lease, or within such longer period as may be 

approved by the Board, and shall beneficially occupy his holding; 35 (1) Any person holding land under a 

State Grant issued under this Part shall use such land primarily for agricultural purposes, for purposes 

ancillary thereto and for the personal residence of himself and his family and necessary staff and for no 

other purpose, save with the prior written consent of the Board. 

First Schedule ï Sections 11 and 20 (1) defines permanent improvements that can be done by the lessee, 

and these have been implemented or yet to be done by the developer: 

¶ Housing of permanent materials for the lessee and his employees; 

¶ Other farm buildings of permanent materials, not being stores required to be licensed under the 

provisions of the Trades Licensing Act; 

¶ Dips and spray races of permanent materials; 

¶ Dams, weirs, boreholes, reservoirs and other fixed works in connection with the development and 

use of water on a holding; 

¶ Fencing; 

¶ Soil conservation and irrigation work; 

¶ Land developed for cultivation or improvement of pasture; 

¶ Firebreaks; 

¶ Orchards and plantations, including planted windbreaks; and 

¶ Access roads. 

Relevance: The department of agriculture administers the Agriculture Lands Act for alienation of the land 

in economic agricultural units for purposes of allotting a holding under this purpose.  

Compliance: The developer has complied with the provisions of this Act and will seek, and/or further 

comply with any relevant approvals which will be required from the Department of Agriculture. 

2.3.10 The Public Health Act, No. 22 of 1995   

This Act provides for prevention and suppression of public health hazards. It regulates all matters and 

activities that are connected to outbreak of diseases. The Act empowers a Council to prevent unhealthy 

activities at the project site. It provides for the prevention of disease and provision of drainage, latrine and 

disposal of sewerage and treatment systems.  

Part XII ï Section 84 states that ñFor the purposes of this Act: 

(a) Any collection of water, sewerage, rubbish, refuse, ordure, or other fluid or solid substance, which 

permits or facilitates the breeding or multiplication of animal or vegetable parasites of men or 

domestic animals, or of insects or of other agents, which are known to carry such parasites or which 

may otherwise cause or facilitate the infection of men or domestic animals by such parasites; 
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(b) Any collection of water in any well, pool, gutter, channel, depression, excavation, barrel, tub, 

bucket, or any other article, and found to contain any of the immature stages of the mosquito; 

(c) Any cesspit, latrine, urinal, dung-pit or ash pit found to contain any of the immature stages of the 

mosquito; 

shall be nuisances liable to be dealt with in the manner hereinbefore provided for the treatment of 

nuisancesò. 

Part XII ï Section 86 further states that ñA person shall not within a township permit any premises or lands 

owned or occupied by him or over which he has control to become overgrown with bush or long grass of 

such nature as, in the opinion of the Medical Officer of Health, to be likely to harbour mosquitoes. 

Relevance:  Environmental aspects of the project that shall require adherence to the Act include provision 

of waste management facilities, sanitation facilities, food, shelter, drinking water storage and food storage 

facilities as provided in the act. The project will have these facilities on site hence the need to comply with 

the Public Health Act.  

Workers and the public living near and in the project, may also interact with disease agents and/or 

environmental media. Project activities have the potential to spread pollutants and increase the risk of 

contamination to the environment, hence the relevance of this Act to the proposed project. 

Compliance: The project proponent shall comply with the provisions of the Act in order to safeguard 

human life. The project shall also ensure that measures to prevent diseases and pollution, dangerous to 

human health and the environment are implemented. During the ESIA study, measures to prevent diseases 

and pollution dangerous to human health will be considered and included in the ESMP. 

2.3.11 Zambia National Public Health Institute Act, No. 19 of 2020 

An Act to provide for the coordination of public health security; continue the existence of the Zambia 

National Public Health Institute and provide for its functions; establish the Public Health Emergency 

Operations Centre; establish the National Public Health Laboratory; establish the National Public Health 

Emergency Fund; and provide for matters connected with, or incidental to, the foregoing. 

Part III ï 11 (1)  (a) states that ñAn authorised officer may, for the purposes of enforcing the provisions of 

this Act, at any reasonable time, without prior notice, and on the authority of a warrant enter, inspect or 

search any premises for the proper performance of the duty, which is required or authorised by this Actò; 

Part VII ï 19 (2) states that ñThe Institute shall:- (a) collect information on aspects of public health security, 

disease surveillance and management of public health emergencies; (b) process and analyse the information 

under paragraph (a); and (c) disseminate information to members of the public on promotive, preventive 

and curative measures.  

Relevance: The earth-fill dam construction and operation project will have employees from different areas. 

The outbreak of any pandemic at the worksite or various areas the workers come from could mean the 

vectoring and spread of that pandemic to the general public and endanger the lives of many people. 
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Compliance: The project will ensure that its operations are in accordance with the provisions of this Act 

to safeguard its employees and the general public. 

2.3.12 The National HIV/AIDS/STI/TB Council (Amendment) Act, No. 8 of 2021  

The Act provides for the establishment of the HIV/AIDS/STI/TB Council whose functions include the 

coordination and provision of support to development, monitoring and evaluation of multi-sectoral 

response for the prevention and combating of the spread of HIV/AIDS/STI and TB in order to reduce the 

personal, social and economic impacts of HIV/AIDS/STIs and TB.  

Part II ï 4 (1) defines the functions of the Council, and this includes to coordinate and support the 

development, monitoring and evaluation of the multi-sectoral national response for the prevention and 

combating of the spread of HIV, AIDS, STI and TB in order to reduce the personal, social and economic 

impacts of HIV, AIDS, STI and TB. Section 2 also states that ñWithout prejudice to the generality of 

subsection (1) the functions of the Council shall be to:- (a) support the development and coordination of 

policies, plans and strategies for the prevention and combating of HIV, AIDS, STI and TB for health and 

other institutions concerned with the prevention and combating of HIV, AIDS, STI and TB; (c) ensure the 

provision and dissemination of information and education on HIV, AIDS, STI and TB; (d) develop a 

national HIV, AIDS, STI and TB research agenda and strategic plan which shall include the quest for a 

cure for HIV, AIDS as one of the research priorities; (e) support programmes relating to prevention, care, 

and treatment of HIV, AIDS, STI and TB; (f) mobilise resources to promote and support identified priority 

interventions including research in areas related to HIV, AIDS, STI and TB; (g) provide technical support 

and guidelines to health and other institutions involved in the (i) prevention and treatment of HIV, AIDS, 

STI and TB; and (ii) care and support of persons infected with or affected by HIV, AIDS, STI and TB.  

Relevance: This Act is relevant to the current project in that workers may indulge in casual sex with risks 

of contracting HIV/STI/STDs.  

Compliance: The developer will implement measures that will address the concerns of this Act. Measures 

to be implemented will include sensitization of workers on the risks of indulging in casual sex, working 

with local NGOs involved in HIV/AIDS and STIs awareness/campaign programs and affiliated to National 

AIDS Council, working with Ministry of Health through the local health facilities and also employ a 

community liaison officer. 

2.3.13 The Zambia Wildlife Act, No. 14 of 2015 

An Act to provide for the winding up of the affairs of the Zambia Wildlife Authority; establish the 

Department of National Parks and Wildlife in the Ministry responsible for tourism; provide for the 

appointment of a Director and other officers responsible for National Parks and Wildlife; provide for the 

transfer of the functions of the Authority to the Ministry responsible for tourism, Department of National 

Parks and Wildlife and Director of National Parks and Wildlife; establish the Wildlife Management 

Licencing Committee; provide for the establishment, control and management of National Parks, bird and 

wildlife sanctuaries and for the conservation and enhancement of wildlife eco-systems, biological diversity 

and objects of aesthetic, pre-historic, historical, geological, archaeological and scientific interest in National 

Parks; provide for the promotion of opportunities for the equitable and sustainable use of the special 

qualities of public wildlife estates; provide for the establishment, control and co-management of 
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Community Partnership Parks for the conservation and restoration of ecological structures for non-

consumptive forms of recreation and environmental education; provide for the sustainable use of wildlife 

and the effective management of the wildlife habitat in Game Management Areas; enhance the benefits of 

Game Management Areas to local communities and wildlife; involve local communities in the management 

of Game Management Areas; provide for the development and implementation of management plans; 

provide for the regulation of game ranching; provide for the licensing of hunting and control of the 

processing, sale, import and export of wild animals and trophies; provide for the implementation of the 

Convention on International Trade in Endangered Species of Wild Fauna and Flora, the Convention on 

Wetlands of International Importance especially as Waterfowl Habitat, the Convention on Biological 

Diversity, the Lusaka Agreement on Cooperative Enforcement Operations Directed at Illegal Trade in Wild 

Fauna and Flora and other international instruments to which Zambia is party; repeal the Zambia Wildlife 

Act, 1998; and provide for matters connected with, or incidental to, the foregoing. 

Part III ï Section 26 states that ñExcept as is otherwise provided by this Act, a person commits an offence 

who, without the relevant licence or permit, is in possession of, kills, injures, captures or disturbs a wild 

animal or removes or destroys an egg, a nest or habitat of a bird, reptile or fish within the confines of a 

National Park, Community Partnership Park, bird or wildlife sanctuary or Game Management Area. 

Relevance: The proposed project does not fall in a game management area. However, animals such as 

Impalas, Zebras, Duikers, Rabbits, Bush Pigs, Warthogs, Vervet monkeys, Bush babies, and Bush Squirrels 

are found at Riverdale Farm. Therefore, the Act is relevant to the project as these animals need protection. 

Compliance: Kapinga Enterprises Limited will ensure that it adheres to principles highlighted in this law 

during implementation of the proposed project. No animal will be killed during the project lifecycle by any 

member the project team. 

2.3.14 Plumage Bird Protection Act, 1964 

Enacted in 1915 and repealed in 1964, it provides for the prohibition of dealing in plumage of wild birds 

except for scientific or education purposes.   

Section 3, Subsection (1) states ñNo person shall export or cause or procure to be exported or have in his 

possession for the purpose of export from Zambia any plumage of any wild birds; and (2) No person shall 

sell or offer or expose for sale in Zambia or have in his possession in Zambia for the purpose of sale any 

plumage of any wild birds. 

Relevance: The project area is home to many bird species and therefore this Act is very relevant. With the 

raising of the dam wall for the existing earth-fill dam, more bird species will be attracted in this area as 

water availability will be increased. Therefore, disturbances to wild birds could also occur. 

Compliance: The developer will not deal in plumage of wild birds in compliance with the provisions of the 

Act. Furthermore, trainings will be conducted to all workers with regards to the provisions of this Act. 

2.3.15 The Noxious Weeds Act, CAP 231. 1953 

An Act to provide for the eradication of noxious weeds; and to provide for matters incidental thereto. 
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Section 4 (1) states that ñIt shall be the duty of every occupier of land within any specified area: - 

(a) To report forthwith to an inspector or to the Chairman the presence of any noxious weed within 

the boundaries of such land; and 

(b) To take reasonable steps to eradicate such noxious weed occurring within the boundaries of such 

landò. 

Relevance: Operation activities at the farm involve the use of both local and imported plant seeds and 

seedlings, and the project is mainly agriculturally based prone to weeds. 

Compliance: Kapinga Enterprises Limited will implement project activities in compliance with this Act. 

The Developer will not import, distribute, convey and or sale any noxious weed or any part thereof or of 

any seed with which the seed of any particular noxious weeds has become mixed with as provided in the 

act. Kapinga Enterprises Limited will further remove any noxious weeds as identified and instructed by an 

authorizing officer acting legally and in accordance with this act. 

2.3.16 The Lands (Amendment) Act No. 20 of 2015  

An Act to provide for the continuation of Leaseholds and leasehold tenure; to provide for the continued 

vesting of land in the President and alienation of land by the President; to provide for the statutory 

recognition and continuation of customary tenure; to provide for the conversion of customary tenure into 

leasehold tenure; to establish a Land Development Fund and a Lands Tribunal; to repeal the Land 

(Conversion of Titles) Act; to repeal the Zambia (State Lands and Reserves) Orders, 1928 to 1964, the 

Zambia (Trust Land) Orders, 1947 to 1964, the Zambia (Gwembe District) Orders, 1959 to 1964, and the 

Western Province (Land and Miscellaneous Provisions) Act, 1970; and to provide for matters connected 

with or incidental to the foregoing. 

Part II Section 9. (1): A person shall not without lawful authority occupy or continue to occupy vacant land 

and (2) any person who occupies land in contravention of subsection (1) is liable to be evicted.  

Relevance: The project site is situated on a piece of land which is on statutory leasehold and therefore the 

proceedings of the stated Act are relevant in ensuring that the developer adhere to the legal requirements. 

Compliance: The developer holds the right to the site in which the proposed project is located and shall 

ensure compliance of the requirements of the Act. Nonetheless, the developer already has title deeds for 

the same piece of land. 

2.3.17 The Urban and Regional Planning Act No. 3 of 2015 

An  Act  to  provide  for  development,  planning  and  administration  principles,  standards  and 

requirements for urban and regional planning processes and systems; provide for a framework for 

administering and managing urban and regional planning for the Republic; provide for a planning 

framework, guidelines, systems and processes for urban and regional planning for the Republic; establish 

a democratic, accountable, transparent, participatory and inclusive process for urban and regional planning 

that allows for involvement of communities, private sector, interest groups and other  stakeholders  in  the  

planning,  implementation  and  operation  of  human  settlement development;  ensure  functional  

efficiency  and  socio-economic  integration  by  providing  for integration of activities, uses and facilities; 
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establish procedures for integrated urban and regional planning  in  a  devolved  system  of  governance  so  

as  to  ensure  multi-sector  cooperation, coordination  and  involvement  of  different  levels  of  ministries,  

provincial  administration,  local authorities,  traditional  leaders  and  other  stakeholders  in  urban  and  

regional  planning;  ensure sustainable urban  and  rural  development  by  promoting  environmental,  social  

and  economic sustainability in development initiatives and controls at all levels of urban and regional 

planning; ensure uniformity of law and policy with respect to urban and regional planning; repeal 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.  

Section 21, (1) A planning authority shall use a local area plan as a planning instrument to provide detailed 

proposals for the development of an area designated for development under an integrated development 

plan. 30. (1) A person shall not, without an occupancy license issued under this section and except in 

accordance with the conditions of the occupancy license, build, use, let, sell, create a lien or security or in 

any way deal with any dwelling or building erected on any piece or parcel of land. 

Relevance: The Act is relevant in that it provides for development, planning and administration principles, 

standards and requirements for urban and regional planning processes and systems; it also provides for 

occupancy license for any developer. 

Compliance: Kapinga Enterprises Limited will ensure that all the necessary and relevant licenses and 

permits are acquired for the site in addition to existing ones for the farm and it will ensure that it follows 

the regulations provided in the Act. 

2.3.18 The Energy Regulation Act, No. 12 of 2019  

An Act to provide for the licensing of enterprises in the energy sector; continue the existence of the Energy 

Regulation Board and re-define its functions; re-constitute and revise the functions of the Board; repeal 

and replace the Energy Regulation Act, 1995; and provide for matters connected with, or incidental to the 

foregoing. 

Part VIII ï Section 48 (1) states that ñA person shall not knowingly: - (a) tamper with the quality of 

petroleum products; (b) conduct petroleum product business without safety equipment; or (c) sell or 

convey, or store petroleum or petroleum products in unauthorised premises or an authorised facility.  

Relevance: During construction, the developer may transport and store petroleum and inflammable oils, 

and during operation, energy will be needed for the smooth operation of the facility. Therefore, this Act is 

relevant to the project. 

Compliance: All relevant permits for the premises are available. However, should bulk fuel be stored on 

site, the developer will obtain all necessary permits and approvals. The ESIA have also been developed in 

line with these Regulations and will be managed by the Project Proponent through the ESMP. 

2.3.19 The Non-Governmental Organisations Act No 16 of 2009 

An Act to provide for the co-ordination and registration of non-governmental organisations; establish the 

Non-Governmental Organisations' Registration Board and the Zambia Congress of Non-Governmental 

Organisations; constitute the Council of Non-Governmental Organisations; enhance the transparency, 
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accountability and performance of non-governmental organisations; and provide for matters connected 

with or incidental to the foregoing. 

Part III ï Section 10 (1) states that ñA person shall not operate a non-governmental organisation that is not 

registered in accordance with this Act. 

Relevance: The developer may wish to work with various NGOs in implementing certain programs during 

the construction phase of the earth-fill dam. During the initial site visit, a number of NGOs were identified 

in the project area, making this Act relevant to the proposed project. 

Compliance: Kapinga Enterprises Limited will ensure to work with NGOs which are registered in 

accordance with the provisions of this Act. 

2.3.20 Local Government Act, No. 2 of 2019 

An Act to provide for an integrated local government system; give effect to the decentralization of 

functions, responsibilities and services at all levels of local government; ensure democratic participation 

in, and control of, decision making by the people at the local level; revise the functions of local authorities; 

provide for the review of tariffs, charges and fees within the area of a local authority; provide for the 

proceedings of the council and committees; provide for the role of traditional leadership in democratic 

governance; repeal and replace the Local Government Act, 1991; and provide for matters connected with, 

or incidental to, the foregoing. 

Section 16 (1) provides for a local authority to discharge functions conferred on it by this Act within the 

area of that local authority, and may, with the approval of the Minister discharge that function outside the 

area of that local authority. 

Relevance: The Act is relevant in the operations of the farm in which the earth-fill dam will be constructed 

as it is subject to licenses and permits and their associated conditions from the local authority in Mazabuka.  

Compliance: Acquisition of Local Authority permits and compliance with other environmental regulations 

shall be as stipulated therein. 

2.3.21 The Mines and Minerals Development Act No. 11 of 2015 

An Act to revise the law relating to the exploration for, mining and processing of, minerals including 

quarrying; provide for safety, health and environmental protection in mining operations; provide for the 

establishment of the Mining Appeals Tribunal; repeal and replace the Mines and Minerals Development 

Act, 2008; and provide for matters connected with, or incidental to, the foregoing. 

Part VI ï Section 80 (1) makes emphasis on (a) the need to conserve and protect:- (i) the air, water, soil, 

flora, fauna, fish, fisheries and scenic attractions; and (ii) the features of cultural, architectural, 

archaeological, historical or geological interests; and (b) the need to ensure that any mining or mineral 

processing activity prevents any adverse socio-economic impact or harm to human health, in or on the land 

over which the right or licence is sought. 
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Relevance: Construction activities would involve the extraction and use of resources such as sand and 

aggregates from borrow areas. Hence the relevance of this Act, as such activities fall under mining. 

Compliance: The ESIA team have made recommendations on how the Project Proponent and its contractor 

will  implement project activities in compliance with this Act. Nonetheless, all excavations for clay or soil 

will be done in the dam footprint, quarry and borrow materials will be sourced from commercial suppliers 

with licenses. 

2.3.22 Workers Compensation Act (No 10 of 1999) 

The Act for the law relating to the compensation of workers for disabilities suffered or diseases contracted 

during employment and providing for the payment of compensation to dependents of workers who die 

because of accidents or illnesses at workplaces.  

Section 41 under Part V of the Act provides that if an accident to a worker arising out of and during his 

employment happens after the date of commencement and results in such worker's disablement or death, 

he, or if he dies, his dependents, shall become entitled to compensation in accordance with the provisions 

of this Act.  

Section 75 (1) provides for every employer to within three days to give notice of accident to Commissioner, 

Section 85 (1) An employer shall provide and maintain such appliances and services for the rendering of 

first aid to his workers in case of any accident to them as may  be prescribed in respect of the trade or 

business in which he is engaged: section 86 (1) In the event of an accident happening to a worker in the 

course of his employment which necessitates his removal to a hospital or his residence, the employer of 

such worker shall forthwith provide the necessary conveyance therefore, section 106. (1) Subject to the 

provisions of section one hundred and nine, every employer liable to assessment shall, before a date 

prescribed by the Minister in each year, or if the employer becomes liable to be assessed after that date, 

within fourteen days after having become so liable, transmit to the Commissioner a statement in the 

prescribed form, certified by him as true, and section 

112. (1) Every employer shall in respect of all his workers keep records of wages paid, time worked and 

payment made for piece-work and overtime and of any other particulars prescribed, and he shall at all 

reasonable times produce such records for inspection on demand by any person authorized thereto under 

this Act. 

Relevance: Considering the fact that job opportunities will be provided through implementation of this 

project, a detailed understanding and adherence with requirements of the Workers Compensation Act will 

be done. Kapinga Enterprises Limited and its appointed contractor will adhere to the requirements of this 

Act.   

Compliance: The developer will comply with the provisions of the act by ensuring that necessary notices 

are done to the commissioner, first Aid is provided to the workers, keeping records, information submitted 

and conveyance of injured worker is done according to the provisions of the Act. 

All incidences or accidents occurring at construction sites will be handled in accordance with the 

provisions of the Act and all necessary documentation will be submitted to Workersô Compensation Fund 

Control Board (WCFCB) to ensure that workers are provided with a social security scheme. 
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2.3.23 Employment Code Act No. 3 of 2019 

The Act to provide legislation relating to the employment of persons; to make provision for the engagement 

of persons on contracts of service and to provide for the form of an enforcement of agreements of service; 

to make provision for the appointment of officers of the Labor Department and for the conferring of powers 

on such officers and upon medical officers; to make provision for the protection of wages of employees; to 

provide for the control of employment agencies. The Act repeals and Replaces the Employment Act, 1965, 

the Employment (Special Provisions) Act, 1966, the Employment of Young Persons and Children Act, 

1933, and the Minimum Wages and Conditions of Employment Act, 1982.  

Part III of the Act provides for the employment relationship subdivided into divisions ï Minimum 

contractual age; Establishment of employment contracts; Settlement of disputes arising from such contracts 

of employment; The appointment of Labour Officers and other staff for the administration of the Act; and 

Certain conditions of employment such as ordinary leave, sick leave, maternity, redundancy and welfare of 

employees, minimum employment benefits, suspension/termination of employment, and employment of 

expatriates and skills advisory committee. 

Relevance: The Act is relevant considering that the developer and its appointed contractor will have 

employees during all stages of the project.  

Compliance: Kapinga Enterprises Limited and its appointed contractor will comply with this Act by 

employing the required age, establishing contracts, conditions of service and settling disputes in 

accordance with this Act. The relevance of this Act to the project will serve as a guide to equal and 

formidable employment conditions. 

2.3.24 The Human Rights Commission Act, No. 39 of 1996 

These regulations provide for the functions and powers of the Human Rights Commission; to provide for 

its composition and to provide for matters connected with or incidental to the foregoing. 

Part II ï Section 9 States (a) ñThe commission investigate human rights violations; and (b) investigate any 

maladministration of justice.  Section 10 (1) also indicates that ñThe Commission shall have powers to 

investigate any human rights abuses- (a) on its own initiative; or (b) on receipt of a complaint or allegation 

under this Act by- (i) an aggrieved person acting in such person's own interest; (ii) an association acting in 

the interest of its members; (iii) a person acting on behalf of an aggrieved person; or (iv) a person acting 

on behalf of and in the interest of a group or class of persons. 

Relevance: During project implementation, breaches of human rights could occur if inadequate awareness 

or sensitization is conducted to the workers including the developer. Furthermore, physical, sexual or 

verbal harassments could occur which could also infringe on workerôs rights and members of the 

communities around the project area. Hence the relevance of the Act to the proposed project. 

Compliance: The developer will ensure compliance with the provisions of this Act. Adequate awareness or 

sensitization on social and gender requirements will be conducted to avoid violations of human rights. Key 

aspects to be emphasized during project implementation include all forms of harassments, and also 

trafficking in persons. 
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2.3.25 The Anti-Gender- Based Violence Act No. 1 of 2011 

These regulations provide for the protection of victims of gender-based violence; constitute the Anti-

Gender-Based Violence Committee; establish the Anti- Gender-Based Violence Fund; and provide for 

matters connected with, or incidental to, the foregoing. 

Part II ï Sections 4, 5 & 6 gives a detailed description of what amounts to gender-based violence and also 

the reporting procedures to curb the vice. Section 5 particularly states that ñA police officer, labour 

inspector, social worker, counsellor, medical practitioner, legal practitioner, nurse, religious leader, 

traditional leader, teacher, employer or other person or institution with information concerning the 

commission of an act of gender-based violence shall: - 

(a) inform a victim of the victimôs rights and any basic support which may be available to assist 

the victim; 

(b) obtain for the victim, or advise the victim how to obtain shelter, medical treatment, legal 

services, counselling or other service that may be required in the circumstances; and 

(c) advise the victim of the victimôs right to lodge a complaint against the respondent including 

remedies available to the victim under this Act. 

Relevance: During construction activities, a number of social dynamics could be impacted and conflicts 

could arise resulting in gender-based violence, therefore making this Act relevant to the proposed project. 

Compliance: Kapinga Enterprises Limited and any contractor will comply with all the provisions of this 

Act to reduce the potential for gender-based violence and to ensure protection of victims of gender-based 

violence. 

2.3.26 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 sexes; prohibit harassment, victimization 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 Peopleôs 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 IV ï Section 15 (1) states that ñA person, public body or private body shall not discriminate against 

any sex. (2) A person, public body or private body shall not discriminate against a woman due to the 

womanôs pregnancy or the fact that she has given birth to a childò; Section 16 (1) states that ñA person, 

public body and private body has a duty to uphold the rights of both sexes and to respect and safeguard the 

dignity of both sexes. (2) A person, public body or private body shall not exploit or subject any person to 

abusive, violent or degrading treatment. (3) A person who contravenes subsection (2) commits an offence 

and is liable to prosecution and punishment in accordance with the Anti-Gender Based Violence Act, 2011, 

and any other law.  
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Part V ï Section 27 (1) states that ñThere shall be no discrimination against women in economic and social 

life; Section 31 (1) indicates that a woman has, on an equal basis with a man, the same right to access 

employment opportunities and work in all sectors of the economy; Section 38 explains that a person who 

subjects a woman to gender-based violence, as provided under the Anti-Gender Based Violence Act, 2011, 

discriminates against the woman and such discrimination shall be an aggravated action as provided under 

that Act; and Section 39 (1 & 2) sums it up that a person is entitled not to be sexually harassed and a person 

shall not commit an act of sexual harassment. 

Relevance: The proposed development will be required to employ both men and women in all phases of the 

project. Kapinga Enterprises Limited will ensure that all forms of discrimination against women are 

avoided as the project is being implemented. 

Compliance: The developer will not tolerate any form of discrimination against women. Women 

empowerment through creation of employment will be encouraged in all phases of the project with the view 

to achieve gender equity and equality. Women will further be protected against any form of harassment. 

2.3.27 The Public Roads Act, 2002 (Amended in 2006) 

Part 5 Section 64. (1) Any person who drives any vehicle on a public road whose maximum laden weight 

or maximum axle weight is in excess of the maximum laden weight or maximum axle weight prescribed in 

regulations made under section 63 commits an offence and is liable upon conviction to a fine not exceeding 

two hundred thousand penalty units or to imprisonment for a term not exceeding five years or to both  

Relevance: The project will use public roads during transportation of construction materials. Therefore, 

vehicles using public roads to and from the site will have their laden weight within the specified loads or 

weight.  

Compliance: The developer will ensure that all vehicles are loaded within the approved and acceptable 

laden weight. 

2.3.28 The Road Traffic Act No. 11 of 2002 

An Act to establish the Road Transport and Safety Agency and to define its functions; to provide for a 

system of road safety and traffic management; to provide for the licensing of drivers and motor vehicles; 

to provide for the registration of motor vehicles and trailers; to provide for compulsory third party insurance 

of motor vehicles; to provide for the licensing and control of public service vehicles; to provide for the 

promotion of road safety; to provide for the regulation of road transport between Zambia and other countries 

with which Zambia has concluded cross-border road transport agreements; to provide for the 

implementation of the SADC Protocol on Transport, Communications and Meteorology, the Protocol on 

Third Party Motor Vehicle Insurance Scheme adopted by the Member States of COMESA and Protocols 

on transit trade and transit facilities; to repeal the National Road Safety Council Act, 1995 and to provide 

for matters connected with or incidental to the foregoing. 

Part III ï Section 7 (1 to 6) makes emphasis on the registration of motor vehicles and trailers to be certified 

road worth before being allowed for operations. 

Part V ï Section 56 (1) states that ñNo person shall drive a motor vehicle unless that person is the holder 

of a driving license authorizing such person to drive a vehicle of that class or description. (2) No person 
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shall permit or employ any person to drive a motor vehicle on a road unless that person is the holder of 

driving License issued under this Act. 

Relevance: The Act is relevant because vehicles and machinery will be used at the project site during the 

construction activities of the facility. These vehicles and machinery will be licensed, insured and certified 

safe for operation. Vehicles and machinery will also be operated by competent personnel.  

Compliance: The developer and its appointed contractor will acquire the necessary documentations like 

motor vehicle Insurance, Road Tax and Fitness Certificates for its vehicles and machinery. No incompetent 

persons will be allowed to operate vehicles and machinery. 

2.3.29 The 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; provide for the duties of manufacturers, importers and suppliers of articles, 

devices, items and substances for use at work; provide for the 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.  

PART IV sections 16, 18, 19, 22 and 24 provides for the following: 

¶ Duties of employers to employees; 

¶ Duties of employers and self-employed to persons other than employees; 

¶ Duties of persons in control of workplace or plant; 

¶ Compliance with standards; and 

¶ Prohibition of dismissal or victimization of employee. 

PART VI sections 30-32 provide for the following: 

¶ Designation of occupation health and safety service; 

¶ Returns and Statistical; and 

¶ Health and safety policy. 

Relevance:  This Act is relevant to the project because it provides for dissemination of information on 

occupational health and safety at the work place, and also provides for compensation of workers in case 

of accidents.  

Compliance: The project proponent will comply with all provisions of this Act to protect workers and the 

public near the project area. Measures would be proposed in the ESMP to ensure compliance. 

2.3.30 The Solid Waste Regulation and Management Act No. 20 of 2018 

An Act to provide for the sustainable regulation and management of solid waste; general and self-service 

solid waste services; the incorporation of solid waste management companies and define their statutory 

functions; the licensing and functions of solid waste service providers, operators and self-service solid 

waste providers and provide for their functions; the regulation, operation, maintenance and construction of 

landfills and other disposal facilities; the setting and approval of tariffs for management of solid waste and 

provision of solid waste services; and matters connected with, or incidental to, the foregoing.  

Part II ï 6 to 8; and Part III ï 20 to 35 prescribes the procedures in sound waste management practices.  
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Relevance: The project will generate various kinds of waste during all phases. Therefore, the regulation is 

relevant to the implementation of this project.  

Compliance: Bins will be introduced on-site which will be used to collect waste and these will be collected 

by a licensed garbage collector at regular intervals. The waste being collected will be disposed of at 

dumping sites that have been approved by ZEMA and Mazabuka Municipal Council. 

2.3.31 National Heritage Conservation Commission Act, No. 13 of 1994 and National Heritage 

Conservation Commission (Amendment) Act, No. 19 of 2021 

The National Heritage Conservation Commission Act ensures the conservation of ancient, cultural and 

natural heritage, relics and other objects of aesthetic, historical, pre-historical, archaeological or scientific 

interest; to provide for the regulation of archaeological excavations and export of relics; and to provide for 

matters connected with or incidental to the foregoing. This Act is enforced by the National Heritage 

Conservation Commission. Part 4 Section 33. Subject to section forty-one, no person shall, without the 

written consent of the Commission- (a) alter, remove, destroy, damage, excavate or export as the case may 

be, from Zambia, any ancient heritage or relic or part of it; or (b) disfigure, destroy, remove, alter or damage 

any national monument, memorial tablet, plaque, seal or sign erected or affixed by the Commission. 

Relevance: This Act is relevant to the proposed development because of the identified shrine and grave site 

in the project area. These discoveries are of great importance to the project area as culture and natural 

heritage is respected by the locals. The Act will further guide the developer on the requirements in handling 

archaeological findings throughout the project lifecycle. 

Compliance: Artifacts of cultural heritage value that are discovered will be handled in accordance with 

the provisions of the Act. Artifacts will be preserved and the commission informed immediately. Therefore, 

Kapinga Enterprises Limited and its contractors will comply with any requirement that no person shall, 

without the written consent of the Commission: 

(a) alter, remove, destroy, damage, excavate or export as the case may be, from Zambia, any ancient 

heritage or relic or part of it; or 

(b) disfigure, destroy, remove, alter or damage any national monument, memorial tablet, plaque, seal 

or sign erected or affixed. The developer will inform the Commission at once of any archeological 

discoveries. 

2.3.32 The Metrology Act No. 6 of 2017   

Enacted on 12th April, 2017, An Act to continue the existence of the Zambia Weights and Measures 

Agency, rename it as the Zambia Metrology Agency and re-define its functions; establish the Board of the 

Agency and provide for its functions; provide for the designation, keeping and maintenance of national 

measurement standards; provide for the use of measurement units of the International System of Units and 

other units; provide for consumer protection, health, safety and environmental management through legal 

metrology measures; repeal the Weights and Measures Act, 1994; and provide for matters connected with, 

or incidental to, the foregoing.  

Part III ï Section 11 states that ñA person shall not, without reference to the standard unit of measurement, 

in relation to any goods and services: - (c) state a quantity in an advertisement, poster or document; or (d) 

indicate the net quantity of a commodity on a packageò. 
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Part V ï Section 19 states that ñThe units of measurement used for the implementation of the legal 

metrology provisions of this Act shall be in accordance with the national measurement standards provided 

for in section 15 (measurement standard traceable to an international standard set by the BIPM)ò. 

Relevance: The operation of the earth-fill dam will require the installation of a water meter and level gauge 

which will be used to measure the volume of water being pump out in accordance with the WARMA Permits 

and also to record the volume of water in the impoundment area. 

Compliance: The project shall abide by the regulations and other related measuring regulations by 

ensuring that the measuring instruments are fully functional in accordance with the Zambian Metrology 

Agency. 

2.3.33 The Zambia Development Agency Act No. 11 of 2006 

The act provides a legal framework for investment in Zambia and recognizes the role of other agencies, 

including those responsible for environmental protection, in authorizing specific projects. In considering 

an application from an investor for a license, permit or certificate of registration, the Act stipulates that the 

Board shall have regard to the impact the proposed investment is likely to have on the environment and, 

where necessary, the measures proposed to deal with an adverse environmental consequence in accordance 

with the Environmental Protection and Pollution Control Act (Section 69d).  

Part II ï Section 5 (1) highlights key functions of the Agency and among them, ZDA shall further the 

economic development of Zambia by promoting efficiency, investment and competitiveness in business 

and promoting exports from Zambia. Section (2) states that ñWithout limiting subsection (1), the functions 

of the Agency shall be to: - (c) make detailed impact analysis on selected sectors of the economy such as 

textiles, agriculture, mining, tourism, education, skills training, communication, transport, infrastructure 

development, automobiles, information technology, chemicals and steel and engineering goods, through a 

multi-disciplinary team. 

Part X ï Section 69 makes emphasis to comply with environmental regulations. In considering an 

application for a license, permit or certificate of registration the Board shall have regard to:- (d) the impact 

the proposed investment is likely to have on the environment and, where necessary, the measures proposed 

to deal with an adverse environmental consequence in accordance with the Environmental Protection and 

Pollution Control Act. 

Relevance: Kapinga Enterprises Limited is mandated to comply with national environmental regulations 

in all its investments. Therefore, the Act is relevant to the proposed project as sustainable development 

must be achieved through sound implementation of the project.   

Compliance: The EIA studies for the proposed project have been instituted in compliance with the terms 

of the Act. 

2.3.34 National Pensions Scheme Act No.7 of 2015  

An Act to establish the National Pension Scheme Authority; to constitute the National Pension Scheme and 

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

Section 3 of the act stipulates the formation of the National Pension Scheme Authority, which is a body 

corporate with perpetual succession and a common seal, capable of suing and being sued in its corporate 
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name, and with power subject to the provisions of this Act, to do all such acts and things as a body corporate 

may by law do or perform.  

Relevance: The farm has employed permanent workers who according to this Act should be making a 

contribution to the National Pension Scheme Authority. Some of these workers will be attached to dam 

construction project, hence the relevance. 

Compliance: All requirements stipulated by the act will be complied with. 

2.3.35 National Council for Construction Act No. 10 of 2020 

An Act to provide for the promotion, development and regulation of the construction industry so as to 

promote economic growth and competitiveness and create sustainable employment; continue the existence 

of the National Council for Construction and provide for its functions; enhance contractor capacity 

development and technical compliance in the construction industry; collaborate with professional bodies 

engaged in activities in the construction industry; continue the existence of the Construction School and 

rename it as the National Construction School; provide for a complaints and appeals procedure; repeal the 

National Council for Construction Act, 2003; and provide for matters connected with, or incidental to, the 

foregoing. 

Part III ï Section 10 (1) states that ñA person shall not carry on business in the construction industry, 

without registering as a contractor under this Act. 

Relevance: There will be construction works taking place on site which should be done in accordance to 

this Act and in conjunction with the National Council for Construction. Any Contractor to be engaged on 

the project must be registered with the Council. 

Compliance: The Contractor to be engaged on site to execute the construction of the earth-fill dam will be 

registered with the National Council for Construction. 

2.4 International Conventions relevant to the project  

The International Conventions and Agreements listed below have particular relevance to the proposed 

project as Kapinga Enterprises Limited must be aware of commitments made by the host country under the 

relevant conventions to ensure that project activities, environmental emissions and resource use are not in 

conflict therewith. 

2.4.1 Kyoto Protocol to the United Nations Framework Convention on Climate Change, 1997 

The Kyoto Protocol was adopted on 11th December 1997. Owing to a complex ratification process, it 

entered into force on 16th February 2005. The protocol operationalizes the United Nations Framework 

Convention on Climate Change by committing industrialized countries and economies in transition to limit 

and reduce greenhouse gases (GHG) emissions in accordance with agreed individual targets. The 

Convention asks those countries to adopt policies and measures on mitigation and to report periodically. 

Therefore, the aim is to further reduce greenhouse gases by enhancing the national programs of developed 

countries and by establishing percentage reduction targets for the same developed countries. 

Relevance: Petroleum fuels will be used for construction of the proposed earth-fill dam project. These 

activities will contribute to the overall carbon footprint for the area, hence the relevance to the project. 
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Compliance thereof: Kapinga Enterprises Limited and its appointed Contractor will generally comply with 

best international practices in the construction and operation of the project to reduce greenhouse gas 

emissions.    

2.4.2 Convention concerning the Protection of Workers against Occupational Hazards, 1977  

Article 2 of the convention states that each member, after consultation with the representative organisations 

of employers and workers, where such exist, may accept the obligations of this Convention separately in 

respect of: 

(a) air pollution; 

(b) noise; and 

(c) vibration. 

Relevance: During construction, workers would be exposed to construction hazards, and during the 

operation phase, workers exposed to excessive noise generating equipment over extended periods could 

experience hearing loss.   

Compliance: The developer, its appointed contractor will reasonably ensure compliance with the 

requirements of the convention by providing a safe working environment. Furthermore, the ESIA and 

ESMP will recommend measures to protect workers from increased noise levels 

2.4.3 The United Nations Framework Convention on Climate Change (UNFCCC), 1992 

It was signed by Zambia in 1992. The main objective is to achieve stabilization of greenhouse gas 

concentrations in the atmosphere. Zambia recognizes that the largest source of one of the main greenhouse 

gases, carbon dioxide, is from burning wood fuel and the use of coal and oil. 

Relevance: The operation may contribute to the emission of GHG such as CO2 from operation of 

construction equipment and other combustion units.  

Compliance thereof: Kapinga Enterprises Limited will take all precautions to make sure that the 

contributions to greenhouse gases from the project activities are minimal to reduce climate change.    

2.4.4 African Convention on the Conservation of Nature and Natural Resources (Algiers, 1968), 

(Maputo, 2003) 

The objective of the convention is to encourage individual and joint actions for the conservation, utilization 

and development of soil, water, flora and fauna for the present and future welfare of mankind. This must 

be done from an economic, nutritional, scientific, educational, cultural and aesthetic point of view.   

Relevance: The proposed project may have an impact on soil, water, small animal species and vegetation 

during the construction phase. Therefore, the convention is relevant to the project. 

Compliance thereof: Soil protection, water protection and protection of flora and fauna is an obvious 

mitigation measure for the project. The developer will therefore ensure conservation of nature and natural 

resources as the project is being implemented. 
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2.4.5 Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES), 

1973 

This convention was drafted as a result of a resolution adopted in 1963 at a meeting of members of the 

International Union for Conservation of Nature (IUCN). The convention was opened for signature in 1973 

and CITES entered into force on 1st July 1975. Its aim is to ensure that international trade (import/export) 

in specimens of animals and plants included under CITES, does not threaten the survival of the species in 

the wild. This is achieved via a system of permits and certificates. CITES affords varying degrees of 

protection to more than 38,000 species of wildlife. In Zambia, the convention is customized through the 

Zambia Wildlife  Act No. 14 of 2015 and the implementing body is Zambia Wildlife Authority.   

Relevance: The Convention is relevant to the project as the area the project will be implemented might 

harbor flora and fauna requiring protection. 

Compliance thereof: In the event that some endangered flora and fauna species that require protection are 

found in the project area, these will be protected. The project will enhance the status of flora and fauna 

species.  

2.4.6 Convention on Biological Diversity (CBD), 1992 

The Convention on Biological Diversity, was opened for signature at the Earth Summit in Rio de Janeiro, 

Brazil, on 5th June 1992 and entered into force at the end of 1993. The major aim of the CBD is to effect 

international cooperation in the conservation of biological diversity and to promote sustainable use of living 

natural resources worldwide. It also aims at bringing about sharing of the benefits arising from utilization 

of natural resources. In Zambia, a number of plans in this convention fall under the Department of 

Agriculture, Forestry, Fisheries and ZAWA.   

Relevance: Ecological resources of the project area will need to be protected in order to comply with 

requirements of the CBD. Therefore, the project will utilize living natural resources in a sustainable 

manner without endangering both flora and fauna around the site. 

Compliance thereof: The wildlife conservation measures have been highlighted in this EIS with the aim of 

attaining requirements of the CBD hence the relationship. The project will also comply with the 

requirements of the Forestry Act, which requires adherence to the CBD. 

2.4.7 Convention on Migratory Species and the African-Eurasian Water Bird Agreement, 1995 

The agreement was developed on 16th June 1995 when negotiators representing 54 governments signed the 

óFinal Actô. Just like other migratory species, water birds cross several international borders during their 

migration, facing a wide range of threats. Without international cooperation, conservation efforts by one 

country can be meaningless if these birds are not protected in another country.  Under this convention, a 

óflyway approachô means that all threats water birds face during their journey are identified and addressed. 

Major threats include habitat destruction. To conserve these species efforts such as the ñAfrican Eurasian 

Migratory Water Bird Flywaysò have been implemented.   

Relevance: The agreement is relevant to this project as the area might attract several water birds from 

different parts of the world which might need protection. 
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Compliance thereof: In the event that some of the protected birds fly to the project area, provisions of this 

agreement will apply and appropriate measures will be put in place.   

2.4.8 Convention on the Protection of the World Cultural and Natural Heritage, 1972 

The convention concerning the Protection of World Cultural and Natural Heritage was adopted by the 

General Conference of UNESCO on 16th November 1972. The convention recommended the protection of 

Cultural and Natural Heritage at national level by regarding heritage as both cultural and natural, the 

convention further reminds us of the ways in which people interact with nature, and of the fundamental 

need to preserve the balance between the two. 

This convention was ratified by Zambia on 4 June 1984. The Convention is the first official international 

instrument stipulating the urgent need to identify and protect cultural and natural heritage of outstanding 

universal value, which is immovable and irreplaceable. The Convention strongly affirms the shared moral 

and financial responsibility to protect common cultural and natural heritage, through international co-

operation and action. 

Relevance: Natural heritage sites are bound to be found in different locations including some undiscovered 

ones that might be found during construction of various projects such as this one. Furthermore, during the 

site visits and reconnaissance survey, it was discovered that there is a shrine downstream of the existing 

Ngwezi Earth-fill Dam and a grave site in the area to be impounded with water.  

Compliance thereof: Once any cultural heritages are found during construction or operation of the facility, 

Kapinga Enterprises Limited will report such to the relevant authorities. The discovered shrine and grave 

site will be protected as the project is being implemented, NHCC was engaged to guide the developer on 

how to handle these discoveries. 

2.5 Other International Standards 

This Environmental Impact Statement (EIS) also makes due reference to internationally recognized 

standards in order to establish a transparent regulatory framework for the proposed project, which is in line 

with both national requirements and the expectations of international stakeholders. 

The Equator Principles (EP) are a financial industry benchmark for determining, assessing and managing 

social and environmental risk in project financing.  They are adopted voluntarily by international financial 

institutions to ensure that projects financed by these institutions are developed in a manner that is socially 

responsible and reflect sound environmental management practices.  They are based on and implemented 

in accordance with World Bank Groupôs International Finance Corporation (IFC) Performance Standards 

on social and environmental sustainability and the IFC Environmental Health and Safety (EHS) Guidelines.  

The IFC is part of the World Bank Group and its standards and guidelines define both a robust approach to 

managing risks and impacts, and determine good international industry practice for significant project 

components.  

Kapinga Enterprises Limited subscribes to the tenets of the Equator Principles and the IFC Performance 

Standards on social and environmental sustainability.  Therefore, in the implementation of the proposed 

Project, the developer will apply the EPs.  
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In order to ensure compliance with current international best practices, the EIA studies for the proposed 

project will be carried out in accordance with the policies, safeguard procedures, and guidance of the World 

Bank Group and Industrial Development Sustainability Framework.  As alluded to earlier, the EIA studies 

will also be carried out to meet Zambian legislative requirements. 

The IFC Performance Standards and EHS Guidelines relevant to the proposed project are briefly outlined 

below: 

2.5.1 International Finance Corporation Performance Standards 

The IFC Performance Standards set out the underlying principles for sustainable project management, 

including impact/risk assessment, mitigation strategies, public consultation and performance monitoring.  

Their relevance to the Project is briefly summarized below: 

¶ IFC Performance Standard 1: Assessment and Management of Environmental and Social 

Risks and Impacts:  

PS1 underscores the importance of managing environmental and social performance throughout the life of 

a project. It spells out requirements for effectively managing environmental and social impacts and risks 

associated with a project through the proactive implementation of an Environmental and Social 

Management System (ESMS). Since the proposed project will have the potential to result in environmental 

and social impacts and risks, this Performance Standard is triggered. 

Relevance: Establishes requirements for social and environmental performance management throughout 

the life of a project through initial baseline studies and identification of risks and impacts, establishment 

of management programs that describe mitigation and performance improvement measures and actions to 

address identified risks and impacts, stakeholder engagement and application of management system to 

monitor and improve performance. 

Compliance: The developer has complied with this standard by undertaking project screening and 

categorization, and will complete the EIA process for the proposed project while adhering to requirements 

of this standard. 

¶ IFC Performance Standard 2: Labour and Working Conditions:  

This Performance Standard recognizes that the pursuit of economic growth through employment creation 

and income generation should be accompanied by protection of the fundamental rights of workers. 

Consistent with requirements of the ILO, PS2 outlines requirements for working conditions and 

management of worker relationship; protecting the workforce; ensuring occupational health and safety of 

workers engaged by third parties and supply chain. Since Kapinga Enterprises Limited is anticipated to 

engage skilled and unskilled manpower, this PS is triggered. 

Relevance: Highlights the need for workersô rights regarding income generation, employment creation, 

relationship management, commitment to staff, retention and staff benefits.  It identifies and outlines the 

need to provide workers with a safe and healthy working environment. This Performance Standard is 

guided by international conventions. 

Compliance: The developer will manage its workers and contractors in accordance with the requirements 

of the International Labour Organizations, which are in line with IFC PS2. 
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¶ IFC Performance Standard 3: Resource Efficiency and Pollution Prevention:  

PS3 is aimed at avoiding or minimizing adverse impacts on human health and the environment by avoiding 

or minimizing pollution from project activities; promoting more sustainable use of resources, including 

energy and water, as well as reducing project-related greenhouse gas emissions. This PS is triggered by 

virtue of the anticipated negative and positive environmental impacts associated with the proposed project; 

therefore, PS3 will be assessed in the ESIA.  

Relevance: Defines an approach to pollution prevention and abatement, in line with current internationally 

disseminated technologies and good practice. It deals with ambient and cumulative considerations, 

resource conservation and energy efficiency, hazardous materials and waste management, pesticide use 

and management, and emergency preparedness and response provisions. 

Compliance: An approach for pollution prevention will be proposed to be developed and implemented in 

line with the requirements of IFC PS3. 

¶ IFC Performance Standard 4: Community Health, Safety and Security:  

PS4 recognizes that project activities, equipment, and infrastructure can increase community exposure to 

risks and impacts. PS4 therefore provides requirements that will help anticipate and avoid adverse impacts 

on the health and safety of the affected community during the project life from both routine and non-routine 

circumstances as well as ensure that the safeguarding of personnel and property is carried out in accordance 

with relevant human rights principles and in a manner that avoids or minimizes risks to the affected 

communities. Health and safety impacts are anticipated during all phases of the proposed project. Kapinga 

Enterprises Limited will also engage security personnel to safeguard the facility during operation. 

Therefore, this PS is triggered. Issues of community health and safety would also be addressed as required 

by this PS. 

Relevance: Specifies requirements for mitigating any potential for community exposure to risks and 

impacts arising from equipment accidents, structural failures 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. 

Compliance: Community exposure to emissions or discharges and traffic-related accidents and incidences 

will be minimized through increased traffic control measures such as cautioning of drivers on adhering to 

speed limits, ensuring that workers and community members are sensitized on aspects of communicable 

diseases such as HV/AIDS and provide 24hrs security around the work areas to deter trespassers. 

Furthermore, Mitigation measures that the developer has to implement to avoid and minimize impacts on 

the employees (including contractors) and communities will be recommended in line with the requirements 

of IFC PS4. 

¶ IFC Performance Standard 5: Land Acquisition and Involuntary Resettlement:  

PS5 addresses the adverse impacts on persons and communities as a result of project related land acquisition 

and restrictions on land use. Proponents of such projects are required to prepare a Resettlement Action Plan 

and/or Livelihood Restoration Plan to address immediate and residual adverse impacts. The observations 

made during the scoping and reconnaissance exercises indicate that there are seven (7) small-scale farms 

to be affected by the proposed earth-fill dam construction and operation project. 
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Relevance: Outlines a policy to avoid or minimize involuntary physical resettlement as a consequence of 

the project. Where it is unavoidable, it requires suitable measures to mitigate adverse impacts on affected 

stakeholders, including appropriate compensation for any economic displacement such as loss of 

subsistence or commercial livelihood.  

Compliance: The project affected persons (PAPs) are currently being engaged as the EIA process is being 

undertaken to ensure that the resettlement process is voluntary on the part of the PAPs. Valuation of 

affected structures, agriculture land, including gardens will be done by experts registered or licensed by 

relevant government institutions to ensure that correct and approved rates are used to calculate 

compensation packages in compliance with IFC PS5 requirements. 

¶ IFC Performance Standard 6: Biodiversity Conservation and Sustainable Management of 

Living Natural Resources:  

PS6 supports the protection, conservation, maintenance, and sustainable management of living natural 

resources since they are fundamental to sustainable development. It aims to protect and conserve 

biodiversity, maintain the benefits from ecosystem services, and promote the sustainable management of 

living natural resources through the adoption of practices that integrate conservation needs and 

development priorities. Given the size of the project area and the extent of flooding, this PS is triggered. 

Relevance: Sets out an approach to protect and conserve biodiversity, including habitats, species and 

communities, ecosystem diversity, and genes and genomes, all of which have potential social, economic, 

cultural and scientific importance. 

Compliance: The developer has considered ecological issues associated with the proposed project in line 

with the requirements of IFC PS6. Once the proposed project ESMP has been developed, implemented and 

strictly adhered to, it is expected that the proposed project will not pose significant risks to ecological 

resources. 

¶ IFC Performance Standard 7: Indigenous Peoples:  

PS7 is aimed at poverty reduction and sustainable development by ensuring that developmental projects 

fully respect the dignity, human rights, economies and cultures of Indigenous Peoples. The Tonga people 

of Magoye would be characterized as the indigenous peoples of the project area. Therefore, an assessment 

of PS7 would be warranted in the ESIA. 

Relevance: The standard recognizes that Indigenous Peoples can be marginalized and vulnerable (such 

as, if their lands and resources are encroached upon by or significantly degraded by a Project). Their 

languages, cultures, religions, spiritual beliefs, and institutions may also be under threat. 

Compliance: This standard is not applicable in the current setting as there are no people classified as 

indigenous peoples in Zambia. 

¶ IFC Performance Standard 8: Cultural Heritage: 

PS8 seeks to protect cultural heritage from adverse impacts of project activities and support its preservation 

as well as support the equitable sharing of benefits from the use of cultural heritage. Clients are required to 

consider potential project impacts to cultural heritage and apply the provisions of PS8.  A Heritage Impact 

Assessment will be discussed in the ESIA and the applicability of PS8 will be confirmed.   
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Relevance: Aims to protect irreplaceable cultural heritage and to provide guidance for protecting cultural 

heritage throughout a Projectôs life cycle. 

Compliance:  The project will comply with the requirements of IFC PS8 by ensuring that a chance find 

procedure is adopted and that any irreplaceable cultural heritage discovered during implementation of the 

proposed project, is protected in accordance with the provisions of this standard. 
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3.0 PROJECT DESCRIPTION  

3.1 Location 

The earth-fill dam whose wall is proposed for raising is situated at Farm No. 1989 ï Riverdale Farm, Off 

Monze Road, Magoye Area of Mazabuka District, approximately 35.2Km South of Mazabuka Municipal 

Council and is accessed through the Great North (T1) Road and the Gravel Road leading to Magoye 

Research Institute and covers an area of 1,638.142Ha (4047.937 acres). More than 600Ha of land is already 

cleared for cultivation at the farm. The farm grows sugar cane with an estimated area under command for 

irrigation of about 400Ha. The location of the damôs benchmark is 16Á01'35.97"S, 27Á38'13.26"E and its 

elevation is 1,032m above mean sea level (amsl).  

The neighbouring farms include Zunda Farm on the northwest at approximately 1.08Km from the proposed 

project site, Liyanda Farm on the east at approximately 3.62Km from the proposed project site, Chimbwe 

Farm on the northwest at approximately 1.61Km from the proposed project site, Hangoma Farm on the 

northwest at approximately 2.23Km from the proposed project site, Nyemba Farm to the northwest at 

approximately 2.85Km from the proposed project site and Rae Hamoonga Farm on the north at 

approximately 5.15Km from the proposed project site. The nearest settlements to the site are in Ngwezi 

village of Magoye Area at approximately 1.0Km northwest, 0.7Km west and 0.65Km south of the proposed 

project site respectively. Crop farming and animal husbandry are the predominant agricultural activities in 

the area, with crop farming activities reaching the pick in the rainy season when there is plenty of water for 

watering the crops. The major source of water for the proposed project site is the non-perennial Ngwezi 

River and also boreholes sunk within the farm.   

Other notable features/landmarks include Magoye Research Primary School at approximately 2.85Km 

northwest of the proposed project site, Magoye Cotton Development Trust at approximately 3.47Km 

northwest of the proposed project site, Magoye Train Bridge at approximately 3.61Km northwest of the 

proposed project site, Magoye Rural Health Centre at approximately 3.85Km northwest of the proposed 

project site, Magoye Combined Secondary and Primary School at approximately 4.32Km northwest of the 

proposed project site, Magoye River at approximately 3.0Km west of the proposed project site and the 

Ngwezi/Magoye Rivers Confluence at approximately 3.43Km northwest of the proposed project site. The 

confluence of the two non-perennial rivers is downstream of the proposed project site.   

Coordinates for the proposed project site and key landmarks/features are shown in the table below:   

Table 9: Coordinates of the Proposed Earth-Fill Dam Project Site and Key Landmarks/Features 

Project Site Co-ordinates 

SN Landmark/Feature 
Co-ordinates 

Latitudes Longitudes Elevation 

1.  Ngwezi Earth-fill Dam Benchmark  16°01'35.97"S 27°38'13.26"E 1,032m amsl 

2.  Zunda Farm  16° 01'2.10"S 27°38'04.50"E 1,033m amsl 

3.  Magoye Research Primary School 16° 00'15.59"S 27°37'14.08"E 1,021m amsl 
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4.  Confluence of Magoye/Ngwezi Rivers 16° 00'12.64"S 27°36'44.09"E 1,018m amsl 

5.  Cotton Development Trust 15°59'54.12"S 27°36'58.46"E 1,027m amsl 

6.  Riverdale Farm Workshop 16° 01'18.67"S 27°38'34.70"E 1,034m amsl 

7.  Shrine Location 16° 01'30.90"S 27°38'03.40"E 1,002m amsl 

8.  Ngwezi Settlements 16° 02'00.34"S 27°37'33.08"E 1,040m amsl 
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Figure 1: Location Map of the Project Site in Mazabuka District

Project Site 

in Magoye  



Proposed Raising of the Ngwezi Earth-fill Dam Wall - EIS | November 2025 

 

 

129 | P a g e 

 

 
Figure 2: Project Site Location Map with Key Landmarks/Features 
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Figure 3: Project Site Location Map in Relation to Riverdale Farm
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Figure 4: Project Area Hydrological Map
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3.2 Nature of the Project 

The proposed project is that of raising the dam wall for the existing Ngwezi Earth-fill Dam, situated on the 

non-perennial Ngwezi River traversing through the developerôs (Riverdale) farm. The proposal is to raise 

the dam wall with 3.35m in order to increase the volume of surface water being harvested during the rainy 

season. Furthermore, the developer has diversified its agricultural practices from single cropping, 

particularly sugar cane which is the main crop grown by the developer to multiple cropping with the view 

of contributing to the food basket locally and internationally. This diversification comes with increased 

demand for water supply to irrigate the new crops being introduced at the farm, thus the need to raise the 

dam wall for the Ngwezi Earth-fill Dam. The new crops being introduced and to be irrigated from the 

stormwater to be harvested in the earth-fill dam include maize, wheat, barley, soya beans and many other 

crops deemed profitable by the developer. 

Once the dam wall for the existing Ngwezi Earth-fill Dam is raised, the dam will cover a total surface area 

of 179.82Ha (1,798,200m²) at full supply level from its current surface area of 65.608251Ha 

(656,082.51m²), the dam will have the capacity of approximately 5,247,678.41m3 at full supply level from 

its current capacity of 1,817,708.88m3, the dam yield will be approximately 3,692,138.263m3 from its 

current yield of 1,222,560.202m3, the maximum height of the dam wall will be 14.0m from its current 

height of 10.65m, the dam wall length will remain the same at 723m, the throwback will be 4,300m from 

its current 1,600m, the water depth will be 11.0m from its current depth of 7.65m, the total freeboard will 

be 3m from its current freeboard of 1.095m. The total catchment area of the earth-fill dam is approximately 

67,000Ha (670Km²) and will remain the same even after upgrade, and the catchment length is 55.0Km.  

It is expected that the water to be held in the dam will have the potential to recharge aquifers and therefore 

boost the availability of groundwater in the large-scale irrigation boreholes also used by the developer. The 

dam once completed will also lessen the pressure on groundwater resources due to irrigation activities by 

Kapinga Enterprises Limited through its Riverdale Farm.  

Riverdale Farm also have some existing facilities. These facilities include the storage areas, workshop and 

offices, sorting or grading area, water reservoirs (irrigation networking ground tanks and also overhead 

tanks), car park and loading areas, septic tank for sewage, emergency generator, main farm house and staff 

housing (compound). Some of these facilities will be used as supporting structures during the construction 

phase of the earth-fill dam, especially the workshop and storage facilities. 

The site layout has been strategically located in Magoye Area of Mazabuka District within the developerôs 

farm due to the availability of land, adequate and suitable catchment area, ideal topography to retain 

stormwater, easily accessible and reasonable distance to the irrigation areas. 

3.2.1 Raw Materials 

3.2.1.1 Construction Phase  

3.2.1.1.1 Main Raw Materials 

The main materials required during the construction phase of the project and their sources are summarized 

in the table below. The developer will obtain all relevant permits necessary for construction and operation 

activities. 
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Table 10: Summary of Resources Required 

S/n  Resources Description & Function Sources   Delivery Mode 

1. Sand, Clay & Gravel or Laterite - (for 

embankment, spillway and core construction 

of the dam)  

Locally - Within Dam area 

and the farm  

Tipper trucks, 

Bulldozers & 

Excavators  

2. Concrete blocks, cement and coarse aggregate   Locally sourced   Tipper trucks  

3. Steel reinforcements (Y12 & Y16) Local hardware / steel 

suppliers   

Trucks  

S/n Equipment & Function Sources Delivery Mode 

1. Bulldozer - (Site clearing, excavation and 

trimming) 

Kapinga Enterprises 

Limited & Contractor 
Low-bed trucks 

2. Excavator/Front-end Loader - (Borrow 

excavation, loading tippers and slopping) 

3. Dam scoops - (Borrow excavation and 

placement) 

4. Tippers/Dump Trucks- (Earth movement 

from borrow to site) 

Kapinga Enterprises 

Limited & Contractor 
Low-bed trucks 

5. Grader (Levelling and trimming placed 

construction material) 

6. Rollers - (Compaction of levelled material) 

7. Bowser - (Applying water to material) 

8. Concrete mixer 

9. Harrow - (Turning material to ensure proper 

mixing with water) 

10. Vibrators - (Consolidate fresh concrete by 

releasing trapped air) 

11. Tractor - (Can be adapted to serve different 

purposes, e.g. water supply and compaction) 

3.2.1.1.2 Other Raw Materials 

3.2.1.1.2.1 Hydrocarbons  

Hazardous materials such as equipment and vehicle lubricants, and fuel shall be kept at the workshop area. 

The lubricants will be stored in a bunded, roofed and lockable structure with restricted access. These 

lubricants will be sourced from within Mazabuka District or neighbouring districts in case of shortages. 

Fuel is stored in a ground tank, which has a bunded wall with the capacity of 110% volume of the fuel in a 

double layer tank which cannot easily be punctured. The storage area is secluded from other materials and 

human occupied spaces. This site has concrete floors and walls with a roof. Its drainage leads to an 

interceptor before it drains into the septic tank. The site also has fire prevention equipment readily available 

and within reach. 

3.2.1.1.3 Construction Material Requirements for Key Dam Features 

The proposed earth-fill dam will have the following construction material requirements: 

¶ Embankment volume will be 223,840m³; 

¶ Training wall volume will be 975.0m³; 

¶ Quarry aggregate will be 185.0 tons; 
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¶ Sand will be 105.0 tons; 

¶ Cement will be 49.50 tons; 

¶ Steel bars (Y12) will be 35 bars by 16m long; and 

¶ Steel bars (Y16) will be 35 bars by 16m long. 

In addition to the above construction material requirements, the main resources for this earth-fill dam will 

be sand clay loams which will be laid in layers and will be used to construct the downstream and upstream 

zones. The embankment will be built in such a way that material with high clay content will be placed in 

the central core of the embankment while material with higher sand fractions will be placed in the outer 

zones (shoulders). The entire embankment shall be constructed in layers not exceeding 200mm (measured 

loose) and compacted to maximum dry density. An allowance of 5% in height will be made for settlement. 

For the upstream zone, sand clay loam containing gravel within it will be placed on the water face to aid in 

resisting wave action erosion. The downstream zone will be made of gravel, coarse grained sand and 

medium grained sand layered at optimum moisture and compacted. Dry stone toe and foundations will be 

incorporated in these zones. The selection of materials will take into account the hydraulic stability of the 

materials in the dam. The core trench will be constructed of very well graded mixtures of sand, gravel and 

fines of which 15% of material coarser than 50mm and 50% of material coarser than 6mm will be used. 

3.2.1.2 Operational and Maintenance Phase Raw Materials 

The main raw materials required for the operation and maintenance of the project are summarized below:  

¶ Lubricants and fuels will be required for maintenance of operation equipment and vehicles, and 

related infrastructure such as water pumps. The hydrocarbons will be stored at the developerôs main 

workshop in a bunded, roofed and lockable area.  

¶ Vehicles will be required for the transport of staff to and from the project site for regular inspections 

and daily operations.  

¶ Water will be required for irrigation, dust control measures, sanitary installations, and human 

consumption.  

¶ Electricity for running water pumps will be required. The pumps installed at the dam will be 

guarded by farm security day and night. 

¶ Periodically, the project may require the use of hand tools and basic excavation equipment for 

maintenance of drainage, roads, vegetation, and access routes throughout the farm.  

The workforce will be provided with potable water by the developer. The workforce will also be sensitized 

on sustainable use of resources in order to avoid environmental degradation. Where applicable, goods and 

services will be sourced and provided locally. 

3.2.2 Process and Technology  

3.2.2.1 Project Process  

The proposed project will have the following components:  

Stage 1: Already Completed;  

¶ Project needs assessment.  

¶ Sourcing of project funds.  

¶ Planning for project implementation.  

¶ Sourcing of raw materials. 
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Stage 2: In Progress; 

¶ First Component: Detailed Architectural and Engineering Design for the dam.  

¶ Second Component: Acquisition of water permits.  

¶ Third Component: Environmental & Social Impact Assessment (ESIA); and other Permits. 

Stage 3: Expected to commence after stages 1 and 2:  

¶ Contractor procurement.   

¶ Construction.   

¶ Contractor demobilization; and   

¶ Earth-fill dam operation.   
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Earth-fill Dam Development Process 

 

 

Stage 1 

- Project needs assessment.  

- Sourcing of project funds.  

- Planning for project implementation.  

- Sourcing of raw materials. 

Stage 2 

First Component: Detailed 

Architectural and Engineering 

Design for the dam. 

Second Component: 

Acquisition of water permits. 

Third Component: 

Environmental & Social 

Impact Assessment (ESIA); 

and other Permits. 

Stage 3 

Contractor procurement 

Earth-fill dam construction 

Demobilization 

Earth-fill dam operation 
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3.2.2.2 Earth-fill Dam Construction Technology 

The technology to be employed in this project will be anchored on producing an earth-fill dam that is eco-

friendly. Emphasis will be placed on efficient use of construction material, water and energy in both the 

construction and operation of the facility. This will be done through the utilization of best available 

technologies in all aspects of the project.  

Raising of the earth dam wall for the existing Ngwezi Earth-fill Dam will involve meticulous preparation 

of a proper foundation, excavation of suitable fill materials (such as clay, sand, and gravel), and then placing 

and compacting these materials in lifts using heavy equipment such as bull dozers, excavators, and 

compactors. The process will require a careful design to incorporate an impermeable core for water 

retention, seepage control measures like filters and drains, and features such as spillways and an upstream 

face lined with geomembrane to ensure stability and safety. The choice of construction method, including 

the dam's design, is based on factors like topography, geology, climate, and the type of materials available. 

The design and construction of earth-fill  dams involve several key steps outlined below: 

1. Site selection: The first step in designing and constructing an earth-fill  dam is selecting a suitable 

site. Factors considered when selecting a site include the type of soil and rock available for 

construction, the location of groundwater, and the potential for earthquakes, floods, or other natural 

disasters.  

2. Design: Once a site has been selected, the dam is designed using engineering principles to ensure 

its stability and safety. The design may involve determining the damôs height, width, and shape, as 

well as the size and location of spillways, embankment slopes, and foundation filters. 

3. Materials:  The next step is to obtain the materials used to build the dam. It may entail the 

excavation of soil or rock or the procurement of concrete or other materials. 

4. Construction: The construction of an earth-fill  dam typically begins with the preparation of the 

foundation, including excavation and grading of the site and placing a foundation filter to prevent 

water from seeping through the dam. Next, the embankment is built, layer by layer, and compacted 

to create a solid structure. Spillways and other features are added as needed. 

5. Operation and Maintenance: Once the dam is complete, it will be filled up with stormwater run-

off. Once filled up, the water collected in the reservoir will be used for irrigation. Prior to utilization 

the dam will be tested and monitored to ensure its stability and safety. This may involve 

instrumenting the dam with sensors to monitor its performance, conducting regular inspections, 

and further performing routine maintenance. 

3.2.2.3 Dam Design and Technical Specifications 

3.2.2.3.1 Core Trench of Earth-fill Dam 

A core trench is generally used to prevent seepage under the dam, by cutting off seepage paths through 

underlying pervious layers. The core trench will extend up the abutments to the height of the normal water 

level. During earth-fill dam construction, the core trench will penetrate into impervious material by a 

minimum depth of not less than 1m. However. the project engineer will make a conscious decision 

regarding the depth of the core trench. The final excavation depth of the core trench will be determined 

once the core trench is fully exposed. Therefore, the estimated depth will be established based on test pit 

details.  
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The bottom width of the core trench will be 4m wide. The side slopes of the core trench will be a minimum 

of 1:1 or flatter in overburden or 1(h): 2(v) in soft/hard rock to provide sufficient contact between the core 

material and the undisturbed material and to reduce the likelihood of differential settlement causing tension 

cracks which create seepage flow paths. In addition, sufficient side slope enables proper compaction right 

up to the edge of the core trench. 

3.2.2.3.2 Cut-off Trench of Earth-fill Dam 

The seepage loss of water through foundation and abutment of this earth fill dam will be prevented by 

cut-off trench. Subsurface erosion due to piping actions will also be prevented through provision of cut-

off trench. The following guidelines were considered during design and shall be implemented during 

construction: 

¶ The centre line of cut-off will be within the base of impervious central core; 

¶ Bottom width of cut-off trench will be 4m; 

¶ Back fill material to be used for cut-off trench will be the same as the material used for impervious 

core; 

¶ The positive cut-off will be provided at least to a depth of 2m into continuous impervious sub-

stratum; and 

¶ Should a weathered rock stratum or rock formation with cracks and joints be found during 

excavation, then the cut-off trench will be terminated. 

3.2.2.3.3 Embankment Foundation of Earth-fill Dam 

The embankment is a zoned earth dam. The upstream is consisted of semi-impervious materials placed in 

layers of 15-20cm and compacted using a sheep foot roller. The core and core trench consist of impervious 

material also placed in 15-20cm layers and compacted using a sheep foot roller. The laterites from either 

bank are used for the upstream and core. The downstream section is consisted of pervious materials. The 

design has incorporated the chimney drain on the immediate downstream after the core to intercept and 

seeping water through the embankment. The current dam wall will need to be raised by a meter to facilitate 

for sufficient free board to avoid over topping of the structure during the maximum flood. 

The foundation area of the dam will be cleared of all vegetation and topsoil containing organic matter 

including removal of all logs, tree stumps, and unconsolidated material. Sand and/or silt will also be cleared. 

Adequate measures will be taken to eliminate steep slopes from the foundation area. No slopes steeper than 

25% will be tolerated without special considerations. Steep slopes would create sliding planes through 

unequal embankment settlement against the original ground, thus creating seepage paths for water. 

3.2.2.3.4 Embankment Height and Total Freeboard of Earth-fill Dam 

The height of the embankment will be 14 after raising with 3.35m and the water depth shall be 11.0m, the 

difference between the two heights will be increased by the total freeboard (TF) of 3.0m. Generally, dam 

freeboard is the vertical distance between the crest of dam to the water level surface. Therefore, the final 

embankment height was determined through an iterative process which considered the cost of spillway 

excavation and the cost of embankment construction as the cost of the intake and other structures is constant 

irrespective of the height of the embankment. 

3.2.2.3.5 Embankment Slopes of Earth-fill Dam 

Embankment slope stability usually considers three critical conditions, namely: 
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¶ Sudden drawdown. This is a post-construction condition that assumes that the reservoir water level 

has dropped but the upstream face remains saturated; 

¶ Sudden post-construction drawdown. 

¶ Steady state. This assumes that the water level is at full supply level; 

Embankment slope stability depends on the type of fill material used and on the height of the 

embankment. For this dam, sand clay loams laid in layers will be used to construct the downstream and 

upstream zones. The downstream will be 2.5:1 and the upstream slope will be 3:1 respectively. 

3.2.2.3.6 Spillway of Earth-fill Dam 

The spillway width is 100m (emergency spillway with width of 60m on the right bank, and 40m on the left 

bank), and the discharge will be 313.77m³/sec. It is a masonry concrete spillway on the outlet and drop 

structure on the downstream in order to dissipate the water energy until it reaches the rock foundation. The 

masonry spillway drops the water on a solid rock before water returns to the river course.  

The spillway will be built to divert excess water during and following a storm. The spillway has been 

designed to convey a 1 in 250-year storm runoff. It is expected that at this design storm, the dam will not 

over topple. The spillway and the slope downstream will be cleared of obstructions such as trees, boulders 

etc., and all depressions shall be filled in an approved manner. The spillway will be constructed at a full 

supply level of 100m above ordnance datum and will retain the maximum width of 100m.  

The masonry structure on the spillway will be reinforced with Y16 vertical steel and spaced at 50cm interval 

and also cross reinforced of Y12 steel every after 50cm across. The return channel has grass on the sides 

and this will be maintained. The slope of the spillway shall be to a minimum of 1%. 

3.2.2.3.7 Core of Earth-fill Dam 

The core of the proposed dam construction project will be made of impervious materials and shall acts as 

a barrier against seepage flow of water through the dam. The shear strength of core materials will be less 

than that of embankment materials. Very well graded mixtures of sand, gravel and fines of which 15% of 

material coarser than 50mm and 50% of material coarser than 6mm will be used, and the dam core width 

will be 4m. 

3.2.2.3.8 Crest Width of Earth-fill Dam 

The main criteria for crest width is related to construction and post-construction use of the crest, rather than 

slope stability. The crest width (CW) will therefore be 5m wide and will be sloped at 1% to shed rainwater. 

The crest will be dressed with a minimum of 200mm top soil, lightly compacted, into which grass splits 

will be planted. The grass species that are suitable are creeping (stoloniferous) grasses which cover the 

ground closely. These species include Signal (Brachiaria humidicola), Bahia (Paspalum notatum), Vetiver 

Grass (Chrysopogon zizanioides) and Star (Cynodon spp) grass. Grass species that form tuffs will be 

avoided. 

3.2.2.3.9 Dam Outlet Pipe 

The design has incorporated the provisions of an outlet pipe to supply water on the downstream in time of 

need and also to sustain aquatic species. A siphon G.I pipe, 8 inches in diameter has been fitted on this dam. 

An 8 inches non-return valve has also been fitted in the reservoir while a gate valve of 8 inches in diameter 

has been fitted on the downstream.
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Figure 5: Cross Section of the Proposed Earth-Fill Dam    
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Figure 6: Elevation Drawing of the Proposed Earth-Fill Dam    
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Figure 7: Proposed Earth-Fill Dam Plan View 
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Figure 8: Cross Section View of the Emergency Spillway with Plunge Pool 
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Figure 9: Cross Section of the Main Spillway with Drop Steps & Plunge Pool
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Figure 10: Surface Area of the Proposed Earth-Fill Dam 
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Figure 11: Capacity Yield Curve of the Proposed Earth-Fill Dam 
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3.2.3 Products and By-products 

No products are expected from the construction of the earth-fill dam whose dam wall is proposed for raising, 

only wastes and by-products are expected. However, during the operation phase of the dam, the expected 

product is water for crop irrigation and livestock watering to be harvested during the rainy season. Wastes and 

by-products are also anticipated during the operation and maintenance phase of the dam. 

3.2.3.1 Construction Phase Waste and By-products  

The following waste and by-products are expected to be generated during the project construction cycle:  

¶ Vegetation: Vegetative matter comprising mainly of logs, tree stumps and roots as well as grass 

will result from the clearing of the site during the upgrade of the earth-fill dam;  

¶ Topsoil: Topsoil containing organic matter resulting from land stripping will be expected;  

¶ Rubble: This will include sub-soil removed during excavation of trenches for foundation strips;  

¶ Solid waste: Other solid construction waste will include material such as logs, tree stumps and 

roots, workers garbage and domestic waste from workers canteen etc.;  

¶ Hazardous waste: Very little hazardous waste will result from construction activities; this will 

comprise mainly of used oil, break fluids and used batteries from project vehicles and equipment;  

¶ Dredge material: This will include soil, mud, sediment and vegetation from dredging of collected 

stormwater; and 

¶ Sewage: Sanitary waste generated by the construction workforce.   

Where applicable, waste will be eliminated, reduced, reused, repurposed and recycled. The workforce will 

be provided with potable water and meals by the developer. The construction team will also be sensitized 

on sustainable use of resources to avoid environmental degradation. Where applicable, goods and services 

will be sourced and provided locally. 

 

Where reuse or recycling is not an option, generated wastes will be collected and disposed of at a ZEMA 

and Mazabuka Municipal Council (MMC) approved disposal site. 

For hazardous waste generated during the construction phase, a concrete lined, roofed and bunded area 

already constructed at the developerôs workshop will be used for temporary storage before final disposal. 

Hazardous wastes such as used oil, used filters, brake fluids and other petroleum hydrocarbon products will 

be put in drums and temporary stored at the developerôs workshop within the farm awaiting further disposal 

by a ZEMA approved service provider to be engaged by Kapinga Enterprises Limited. Used batteries will 

equally be temporary stored on a concrete lined pavement at the developerôs workshop awaiting further 

disposal by a ZEMA approved service provider to be engaged by the developer. Servicing of all 

construction vehicles and equipment will be done at the developerôs existing workshop within the farm. 

All forms of hazardous waste materials will be disposed off-site in accordance with appropriate waste 

management regulatory requirements and facility waste management procedures. Soil contaminated with 

hydrocarbons will be excavated up to clean material beneath the base of the contamination plume and bio-

remediated at a selected location within the farm. Where the contamination plume is willow, in-situ bio-

remediation will be conducted using nutrients and enzymes. Such sections will be mapped and backfilled 

with fresh soils. The rehabilitation plan will be in the contractorôs site method statement. 

Reusable or recyclable hazardous waste such as used oil and used batteries will be sold to ZEMA licensed 

dealers for reuse or recycling.  
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Furthermore, all forms of wastes generated at the project site will be segregated according to their 

classifications or similarities in properties for easy handling and disposal. 

3.2.3.2. Operational and Maintenance Phase Waste and By-products  

The following wastes and by-products are anticipated during operation and maintenance of the project:  

¶ Solid and liquid waste: This would include all domestic waste produced by the workforce 

including sanitary waste, among others; 

¶ Hazardous waste: A small amount of hazardous waste is expected to result from operation and 

maintenance activities; this would include used oils and lubricants; and 

¶ Organic waste: Waste produced by periodic vegetation control (i.e. trimming and pruning). 

Where reuse or recycling is not an option, wastes will be collected and disposed of at a ZEMA and 

Mazabuka Municipal Council (MMC) approved disposal site. 

During the operation phase, the project is not likely to generate a significant amount of hazardous waste as 

only water for irrigation will be abstracted from the earth-fill dam. However, a small amount of hazardous 

waste is expected from the operational and maintenance activities. This will include used oil, used filters, 

brake fluids, and also used batteries from farm vehicles and equipment. The petroleum hydrocarbon wastes 

will be put in drums, and used batteries will be temporary stored on a concrete lined pavement at the 

developerôs workshop within the farm awaiting further disposal by a ZEMA approved service provider to 

be engaged by Kapinga Enterprises Limited. Servicing of all farm vehicles and equipment will be done at 

the workshop within the farm. 

Reusable or recyclable hazardous waste such as used oil and used batteries will be sold to ZEMA licensed 

dealers for reuse or recycling. These will be temporary stored until they accumulate to a reasonable quantity 

which can be transported from the farm. 

Furthermore, all forms of wastes generated at the farm will be segregated according to their classifications 

or similarities in properties for easy handling and disposal. 

3.2.4 Earth-Fill Dam Production Rate 

The proposed earth-fill dam will have a full supply level measuring approximately 5,247,678.41m³ once 

the dam wall is raised, the dam yield is approximated at 3,692,138.263m³, the peak inflow design is 

estimated at 733.76m³/Sec, and the discharge of spillway is estimated at 313.77m³/Sec. 

3.2.5 Project Support Infrastructure  

Kapinga Enterprises Limited already have existing infrastructure within the farm. The infrastructure 

includes the storage areas, workshop and offices, sorting or grading area, water reservoirs (irrigation 

networking dam and overhead tanks), car park and loading areas, septic tank for sewage, emergency 

generator, main farm house and staff housing. The existing infrastructure will be used to support the 

proposed earth-fill dam upgrade project. 

The supporting infrastructure during operation of the project will include a workshop, main office, 

fertigation and storage shed. Operation and maintenance buildings will include a Machinery yard, staff 

accommodation facilities, storage warehouse and a security guard booth. Access roads to the various 

locations within the farm are already provided. These will be restricted to the workforce and other personnel 

granted access. 
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3.2.5.1 Campsite 

It is expected that during construction works, the contractor will set up camp within the project area. The 

campsite will  cater for accommodation of the construction team due to the distance from Mazabuka CBD 

to the project site. The campsite will be established within the farm as the area have all the social amenities 

and will be close to the dam site. 

3.2.5.2 Establishment of Temporary Facilities   

The temporary facilities to be established during construction of the earth-fill dam include workersô resting 

and eating shelters. Other support facilities such as material storage areas and sanitary facilities are already 

available within Riverdale Farm. The existing facilities are all within reach and easily accessible from the 

proposed earth-fill dam site. 

3.2.5.3 Earthling and lightning protection  

The existing buildings already have lightning protection, meeting the developerôs health and safety 

requirements. The earthing for lightning protection has rods and were designed for the ground conditions. 

Equipment installations shall also be earth bonded where required and compliant with electrical earthing 

regulations.   

3.2.5.4 Perimeter Fencing  

Kapinga Enterprises Limited is already fenced and access to the farm is restricted to the farm workers only. 

The project site will be temporary fenced during construction activities to avoid unauthorized access into 

the working zone. Security will also be provided day and night.   

3.2.5.5 Fuel storage facility 

The developer already has a ground fuel storage facility at the farmôs main workshop. The fuel storage 

facility has a concrete slab and also includes a fuel dispenser. This facility has the capacity of 10,000 litres 

of fuel. The slab for the surface has a spoon drain leading to a water-oil interceptor which drains into a soak 

away. An impermeable bund wall was constructed with dimensions over 110% of the storage capacity to 

contain any spillages. Firefighting equipment comprising dry chemical powder (DCP), Carbon dioxide 

(CO ) fire extinguishers are also installed. Others include fire blankets, sand buckets and first aid equipment 

for emergency and accident response. 

A lubricant store for storage of engine oils, grease and other heavy oils is also readily available at the farmôs 

main workshop. A secure waste oil storage area is demarcated in the facility. Used oil generated from the 

farm equipment workshop is stored in drums in the used oil facility and disposed of by selling to ZEMA 

licensed used oil dealers in the area. 

3.2.5.6 Machinery Workshop 

A workshop for repair and service of farm equipment is already available at the farm. This workshop will 

be used to support the earth-fill dam construction activities. The workshop has incorporated a used oil 

receptacle, storage of used batteries. Used oil from the service equipment during dam construction works 

will be kept in drums and sold off to ZEMA licensed dealers once it accumulates to significant levels. 

Repair of machinery will have high peak and low peak periods during which time generation of used oil 

may be minimal. Used batteries will also be sold to licensed collectors.  
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3.2.5.7 Firefighting systems  

During construction activities, firefighting equipment will be provided at the project site. Fire extinguishers 

will be installed at designated locations after mapping of the area. Workers will be trained in firefighting 

techniques, and flammable or combustible materials will be stored away from possible sources of fire.  

3.2.5.8 Drainage and Surface Water Collection  

The stormwater drainage system will be provided at the site. The surface water generated during the rainy 

season is collected through stormwater system and after filtration, recharged to groundwater through water 

harvesting. Rainwater run-off from buildings within the farm and hard surfaces will be collected and 

transferred to designated non concrete drains. Consideration will be given to rainfall records to determine 

the capacity of the open drains.  

3.2.5.9 Access and Security  

Riverdale Farm is accessed via the Monze Road, and then branching off from the Great North (T1) Road 

as you heard towards Livingstone, taking a left turn onto the Magoye Research Institute Road and travelling 

approximately 7.47Km east. The proposed project site is located approximately 35.5km South of Mazabuka 

Municipal Council (MMC). The project area is directly serviced by public transportation. Site surveillance 

(24-hour/7-day) is already provided and security guards will continue guarding the construction site. 

3.2.5.10 Water Supply and Sanitation 

The earth-fill dam whose dam wall is proposed for raising is situated on the non-perennial Ngwezi River, 

traversing through the Kapinga Enterprises Limited (Riverdale) Farm. Currently, the major source of water 

for irrigation at the farm is the same earth-fill dam earmarked for construction, and also boreholes for 

domestic water supply. Boreholes sunk in the area are reported to have water strikes of 25m to 40m deep 

except in some few cases where strikes have been done beyond 60m deep. However, the sources of water 

to be used for construction works, building facilities or potable water will be identified at a later stage by 

the Project Proponent and will be assessed further. Any applicable permits will be obtained from the related 

authorities such as WARMA. 

During construction of the proposed earth-fill dam, mobile (portable) toilets will be used at the project site. 

These facilities will be serviced (desludged and disinfected) at least twice a week by a ZEMA Licensed 

Company to be engaged by the developer. The sanitary waste will be transported by a vacuum truck and 

emptied at the sewer waste treatment facility in Mazabuka District under SWASCO. The facilities will be 

segregated by gender (male and female). 

It is worth noting that the developer has existing infrastructures within the farm. Therefore, current 

management of sanitary waste is through the septic tanks and soak aways. During project implementation, 

these sanitary facilities will not be used as mobile toilets will be provided at the project site. 

3.2.5.11 Communication 

Radio and television reception from the Zambia National Broadcasting Corporation and private stations are 

also accessible in the area.  Other digital networks are also available providing TV and other communication 

services. The area is equally serviced in terms of mobile phone communication with all the three mobile 

phone service providers namely Zamtel, MTN and Airtel present in the area making it easy for local people 

to easily communicate using mobile phones.  This consequently enhances social interaction and business 

transactions. However, connectivity varies from place to place. 
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3.2.5.12 Energy Infrastructure 

In terms of energy, Mazabuka is well connected to the national grid. Although the grid line passes through 

most areas of the city, the costs involved in installing transformers to downgrade power for consumption is 

a major limiting factor to electricity access. Consequently, only those with enough money to afford high 

connection costs have access and this comprise mostly of those educated and working and/or those who 

own some business. The main source of electricity at the site is ZESCO. 

3.2.6 Pumping Water Infrastructure 

Water pumps are already installed in the existing earth-fill dam and are used to abstract water from the 

reservoir of the dam, these pumps will continue pumping water once the earth-fill dam wall is raised. 

However, the number and capacity of pumps will be determined once the Water Resources Management 

Authority (WARMA) issues a new permit to the developer after dam storage capacity expansion. Floating 

electrical pumps are installed as electricity is considered a cleaner source of energy; a step-down 

transformer is also already installed. 

3.2.7 Schedule and Lifetime of the Project 

Kapinga Enterprises Limited plans to start development of the project after obtaining the relevant approvals 

from the regulatory authorities. Site preparation is planned to start in the first quarter of 2026. Construction 

is anticipated to take approximately six (6) months. The developer has a 99-year lease on the land. 

Therefore, the project is expected to have a lifespan that will last as long as possible within the period of 

the lease and as long as it remains relevant to the area. However, the projected lifespan of the dam is more 

than 50 years with regular shutdowns for maintenance and upgrade. 
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Table 11: Schedule of EIA Study Activities for the Proposed Earth-Fill Dam Project 

 Month  
August, 2025 September, 2025 October, 2025 November, 2025 December, 2025 January, 2026 February, 2026 

No. of Weeks 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

Scoping meetings with all interested and 

affected parties 

                            

ToRs & Scoping Report Preparation, 

Submission + Approval by ZEMA 

                            

Baseline studies                             

1st Draft EIS Report writing and submission 

to ZEMA 

                            

Disclosure meetings with interested and 

affected parties  

                            

ZEMAôs Comments incorporated into the 1st 

draft EIS Report & 2nd Draft Submitted to 

ZEMA for Review 

                            

Submission of Final EIS Report & Approval 

by ZEMA 

                            

Project Preparation Phase (BoQ & 

Procurement Prep etc.) by Developer 
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3.3 Main Activities 

The project will have three (3) phases namely; preparation, construction and operational phases. Project 

construction works are expected to commence in the first quarter of 2026, projected for a six (6) months 

period. The main project components of this earth-fill dam will include the following: 

3.3.1 Preparation phase 

The phase will involve obtaining of all relevant authorization from regulatory agencies including ZEMA, 

WARMA and other regulatory authorities. All construction and support material and utensils will be 

procured and delivered to the proposed site in readiness for the construction of an earth-fill dam. Summary 

of activities to be undertaken in this phase will be as given below: 

¶ Obtaining relevant approvals from regulatory authorities (ZEMA, WARMA & Other Regulatory 

Authorities such as Mazabuka Municipal Council). 

¶ Mobilizing all construction equipment, materials and machinery to site. 

¶ Recruitment of local labour (skilled and semi-skilled) for the operation.  

¶ Conducting test runs for the various equipment to ensure effective production.  

¶ Collection of project raw materials and sorting to ensure enough stock for project construction.  

3.3.2 Construction phase 

The scope of works will entail removing overgrown vegetation on the embankment to ensure stability and 

prevent root penetration, trimming any weak or unstable sections of the existing embankment, cutting an 

upstream core trench, filling the core trench and embankment using the most impervious materials, 

compacting successive layers of earth to form a core, increasing the training wall and levelling the spillway, 

and placing more permeable materials on the upstream and downstream sides. The dam will be designed 

so as to maximally collect stormwater from the catchment, efficiently Store the collected water and 

minimize the loss of water through evaporation and seepage. 

The dam is a homogeneous earth-fill dam with maximum height of dam wall estimated at 14.0m after 

raising with 3.35 and a length of 723m from the right bank. The spillway will have a total width of 100.0m 

(emergency spillway width of 60.0m on the right bank, and spillway width of 40.0 on the left bank) with a 

discharge rate of 313.77m³/sec. The dam capacity was determined in the detailed design with a full volume 

capacity of 5,247,678.41m³ from its current capacity of 1,817,708.88m³. The spillway of the dam is planned 

for a maximum design return period of 250-years.  

The main feature of the proposed dam is the earth embankment that is responsible for holding back the 

water in the dam. The earth-fill dam wall consists of three separate parts:  

¶ A central core, to seal the earth wall;   

¶ The upstream face, responsible for holding back the water; and   

¶ The downstream portion of the dam giving structural stability to the earth wall as a whole.   

 

This entails proper design and construction of the dam wall and associated infrastructure. The engineering 

design will entail ensuring the walls are capable of holding the required quantities of water without causing 

dam wall collapse and affecting the surrounding farms. The following activities will be undertaken during 

this phase upon approval of the EIS Report preferably first quarter of 2026 and will take six (6) months to 

completion:  

¶ Haulage of construction material; 
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¶ Clearing and grubbing (removal of vegetation and topsoil stripping); 

¶ Hauling of debris from the dam area; 

¶ Excavation of core trench; 

¶ Cutting an upstream core trench; 

¶ Filling the core trench and embarkment using the most impervious materials; 

¶ Compacting successive layers of earth to form a core; 

¶ Increasing the training wall and levelling the spillway; 

¶ Placing more permeable substances on the upstream and downstream sides; and 

¶ Construction of coffer dam wall.   

The proposed project will entail raising of the existing earth-fill dam wall with 3.35m, and the dam is 

situated on the non-perennial Ngwezi River. Therefore, earthmoving equipment will be used during the 

construction phase. The equipment to be used include excavators, Graders, backhoe loaders, bulldozers, 

amping rollers, sheep foot rollers, heavy pneumatic-tired rollers, vibratory rollers, tractors and earth-hauling 

equipment. Haulage of construction material will be done using dump trucks and front-end loaders. The 

material will be obtained from borrow pits within the area. 

The earth-fill dam construction activities will involve the following: 

3.3.2.1 Site Clearing 

Site clearing will be carried out with a tracked bulldozer. Both vegetation and topsoil will be removed from 

within the footprint of the dam embankment. All cleared vegetation will be disposed of if not required by 

making compost manure for soil conditioning. Surplus soil will be retained either for embankment cladding 

or borrow area rehabilitation. 

3.3.2.2 Core trench and foundation 

The core trench will be constructed to prevent excessive seepage under the dam wall. It will be preferably 

excavated using machinery such as excavators, backhoes and bulldozers. The trench will then be backfilled 

with suitable soil, laid in horizontal layers not exceeding 150 mm in compacted thickness. The compaction 

will be done by using rollers and vibrators. Each layer shall be thoroughly mixed, watered or dried as 

necessary, and compacted to a mean dry density not exceeding 98 % maximum dry density (MDD). 

3.3.2.3 Embankment Foundation and construction   

The foundation area of the dam will be cleared of all vegetation and topsoil containing organic matter 

including removal of all logs, tree stumps, and unconsolidated material by means of excavators, backhoes 

and bulldozers. Sand and/or silt will also be cleared. The embankment will be built in such a way that 

material with high clay content will be placed in the central core of the embankment while material with 

higher sand fractions will be placed in the outer zones (shoulders). The entire embankment shall be 

constructed in layers not exceeding 200mm (measured loose) and compacted to maximum dry density. An 

allowance of 5% in height will be made for settlement. 

The hearting shall overlie the cut off trench and extend up to full supply level with the crest of about 5m 

width. The hearting and upstream slopes will be 3:1 respectively. Sand clay loams laid in layers will be 

used to construct the downstream and upstream zones. However, for the upstream zone, sand clay loam 

containing gravel within it will be placed on the water face to aid in resisting wave action erosion. The 

downstream zone will be made of gravel, coarse grained sand and medium grained sand layered at optimum 

https://www.merriam-webster.com/dictionary/impervious
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moisture and compacted. Dry stone toe and foundations will be incorporated in these zones. The selection 

of materials will take into account the hydraulic stability of the materials in the dam. 

3.3.2.3.1 Borrow Excavation 

For embankment construction, borrow material obtained from borrow areas within the farm will be 

required. Borrow excavation will be done with a wide variety of equipment. Excavators will be used to 

excavate and load tippers very efficiently. Alternatively, a bulldozer may also be used to rip and stockpile 

borrow material. Water will be added to borrow material at the borrow area or after placement on the 

working face. Typically, a bowser and some hosepipes will be required. 

3.3.2.3.2 Placement of Material  

In general, material will be placed on the working face using tippers and then spread with a grader or 

bulldozer. In some cases, material will be pushed from the borrow area on to the working surface with a 

bulldozer. Once spread, water will be added as needed to get the proper moisture content. To ensure 

uniformity in water distribution, a harrow or similar machine may be used to mix in the water. Compaction 

testing results will also be used to verify water content information. 

3.3.2.3.3 Compaction and Trimming 

For compacting the type of soils used for embankment fills, the use of a sheep foot roller will be applied. 

With this type of roller (either towed or self-propelled) the action of the feet causes significant mixing of 

the soil, thus improving its homogeneity, and will break up lumps of stiff material. Due to the penetration 

of the feet, excellent bonding is obtained between successive soil layers, which is an important requirement 

for water-retaining earthwork. Sheep foot rollers are most suitable for compacting soils at water contents 

slightly lower than the optimum soil moisture content. 

Slope trimming will be done with graders or with bulldozers. Excavators will also be used if necessary. 

3.3.2.4 Spillway 

The main spillway will be constructed with respect to the direction of water flow to protect overtopping. 

The spillway will be sized to accommodate a storm event with a return period of 250 years. The spillway 

will be constructed at a full supply level of 100m above ordnance datum and will have a maximum width 

of 100m. The spillway outflow will be directed towards the downstream of the Ngwezi River. 

A spillway will be built to divert excess water during and following a storm. The spillway has been designed 

to convey a 1 in 250-year storm runoff. It is expected that at this design storm the dam will not over topple. 

The depth of flow over the spillway will be restricted to 3.0m. The estimated discharge of the spillway in 

an event of a flood is 313.77m3/Sec. This will keep the critical velocity below 1.8m/s. This velocity is 

expected to be non-erosive velocity. The spillway and the slope downstream will be cleared of obstructions 

such as trees, boulders etc., and all depressions shall be filled in an approved manner. The slope of the 

spillway will be to a minimum of 1%. The face of the training wall will be lined with masonry. The summary 

details of design parameters of the dam are given in the table below: 

3.3.2.5 Summary Details of Dam Construction and Design 

The summary details of design parameters of the dam are given in the tables below: 
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Table 12: Summary details of dam construction 

Dam Area Details Summary 

Catchment Area 67,000Ha (670Km²) 

Catchment Yield  3,692,138.263m3 

Cover Tree cover/Cropland/Grassland 

Maximum Probable flood  1 in 250 years 

Full Supply level 1,033.07m Above Mean Sea Level 

Soils Vertisols and Gleysols 

Table 13: Capacity and Yield Summary 

Capacity and Yield Summary 

Contour 

Level (m) 

Depth of 

Water (m) 

Surface Area 

(m²) 

Capacity (m³) Yield (m³) Remarks 

1,029.72 00 0 1,588,080  CURRENT FSL 

1,030.07 0.35 656,082.51 1,817,708.88 1,222,560.202  

1,031.07 1.35 936,876.93 2,614,188.60 2,132,600.67  

1,032.07 2.35 1265,953.33 3,715,603.73 2,589,044.490  

1,033.07 3.35 1,798,196.05 5,247,678.41 3,692,138.263 PROPOSED FSL 

3.3.2.6 Dam Design Summary 

¶ Catchment area    - 670Km² 

¶ Catchment length  - 55Km 

¶ Total annual catchment run-off - 4.83m³/s 

¶ Dam wall length  - 723m  

¶ Water depth   - 11.0m 

¶ Free board total   - 3.0m 

¶ Total spillway width  - 100m 

¶ Maximum height of dam wall - 14.0mM 

¶ Training wall length  - 70m 

¶ Core trench width (base) - 4.0m 

¶ Throwback   - 4.3Km 

¶ Upstream slope   - 3:1 

¶ Downstream slope  - 2.5:1 

¶ Full supply level  - 1,033.07m 

¶ Crest level before subsiding - 1,037.07m 

¶ Crest level final   - 1,036.07m 

¶ Settlement allowance  - 10% 

¶ Maximum flood level  - 1,034.627m 

¶ Maximum design retain period - Q250 

¶ Estimated peak design inflow - 733.76m³/sec 

¶ Estimated discharge of spillway - 313.77m³/sec 

¶ Embankment volume  - 223,815m³ 

¶ Total earthwork volume  - 224,815m³ 

¶ Capacity   - 5,247,678.41m³ 

¶ Surface area of reserve at FSL - 179.82Ha 
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3.3.3 Operation phase 

The dam operation will involve collection of stormwater run-off from the catchment in the rain season and 

efficiently storing it for irrigation and minimize the loss of water through evaporation and seepage for 

irrigation use in the dry seasons. The main function of the earth-fill dam is to serve as a reservoir and 

providing water for irrigation in the dry seasons. The developer will operate the dam for as long as the 

catchment area is able to provide sufficient water for the proposed use.   

3.3.4 Decommissioning and closure phase 

The decommissioning and closure process will essentially be aimed at restoring the site to a level where it 

can be used for other activities or restore it as close as possible to the state it was or better before 

commencement of the project. The lifespan of this earth-fill dam is envisaged to be more than 50 years with 

regular shutdowns for maintenance and upgrades. The closure phase will be undertaken upon satisfactory 

inquiries pertaining to the ceasing of operations at the site by the developer.  

Decommissioning and closure phase will involve notifying all relevant authorities of the intention to close 

the facility and the methodology to be used for closure. The closure will involve the following activities; 

¶ Dismantling of all installed equipment, water pumps, electricity power lines, transformer and any 

other auxiliary utilities from site; 

¶ Removal of the water from the reservoir and disposing it in an environmentally friendly manner 

approved by ZEMA; 

¶ Filling up the Dam, to cover the excavation and retain it to its original elevation; and 

¶ The project area will be restored to the original use after the decommissioning and closure phase. 
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4.0 PROJECT ALTERNATIVE  

4.1 Identification of Alternatives 

The developer has undertaken a planning process that has included a series of studies investigating the 

various alternative ways in which the overall project aim can be met. The aim was to identify viable 

alternatives that can fulfil the project goals with an optimum balance between costs and residual 

environmental and social impacts. Principal ways in which the key objectives of the project might be 

achieved by practical alternative development strategies were examined as follows:   

¶ Project Need; 

¶ No project Alternative; 

¶ Project Site Alternative; 

¶ Design and Technological Alternative; 

¶ Raw Material Alternative;  

¶ Water Supply Alternative;  

¶ Power Supply Alternative;  

¶ Waste Management Alternative; and  

¶ Sewage Management Alternative. 

4.2 Analysis of each of the identified alternatives 

The alternatives considered for the implementation of the project are limited and have been analyzed to 

determine how feasible they are in terms of helping to achieve the project objectives. 

4.2.1 Project Need 

There is an urgent need to raise the dam wall for the existing Ngwezi Earth-fill Dam on the non-perennial 

Ngwezi River in order to meet the growing demand for water supply to irrigate the crops grown by the 

developer. Besides a decrease in the amount of rainfall received in the recent past years with particular 

attention to the 2023/2024 rainy season which gave rise to the urgent need of water for crop irrigation, the 

developer has also diversified its agricultural practices from single cropping, particularly sugar cane which 

is the main crop grown by the developer to multiple cropping with the view of contributing to the food 

basket locally and internationally. This diversification comes with increased demand for water supply to 

irrigate the new crops being introduced at the farm, thus the need to raise the dam wall for the Ngwezi 

Earth-fill Dam. The new crops being introduced and to be irrigated from the stormwater to be harvested in 

the earth-fill dam include maize, wheat, barley, soya beans and many other crops deemed profitable by the 

developer. 

The proposed project is fully compatible with the general development in the area and is likely to increase 

the value of the farm through increased water supply for irrigation. With the upgrade of the earth-fill dam, 

the farm can also increase crop production by diversifying their agricultural practices to multiple cropping 

as more water for irrigation will be available in the dam after increasing its storage capacity. On the balance, 

it is considered that the proposed project will help to meet an urgent need for water supply to irrigate the 

developers crops without significant net adverse impacts on the local and general environment, provided 

that appropriate mitigation measures are incorporated, and the proposed project is regarded as one of the 

more viable alternatives for the site. 

4.2.2 No project Alternative 

Two options were considered for this alternative. Option 1 considered proceeding with implementation of 

the proposed project; and option 2 not to proceed. Option 1 will entail that the earth-fill dam project is 
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implemented hence all the objectives of the project will be met. Enough water for irrigation will be made 

available, local employment will be increased and revenue will be generated for the local authority and 

central government through rates and taxes. In addition, all the other positive impacts that the project will 

bring would be realized and some of which include increased crop production and national food security.  

Option 2 entails maintaining the status quo. This would avoid all the negative potential environmental and 

social impacts but would deprive the developer an opportunity to enhance its economic growth, thus loss 

of income for the projected farming business. The local authority and central government would also not 

earn the anticipated revenue through rates and taxes. This alternative would equally lead to loss of 

employment to the locals already employed at the farm as crop production would drop due to irrigation 

water scarcity, the anticipated employment opportunities for the projected 15 to 30 employee work force at 

construction phase would also be lost. Furthermore, the current trend of letting stormwater flow into nearby 

streams or rivers and eventually oceans without utilizing it would continue. The groundwater resources 

would also continue to be exploited and depleted in the long run. This option was not be considered as the 

benefits of undertaking the project are significant in creating jobs, increasing revenue for the local authority 

and central government, and increasing surface water usage for irrigation of crops.  

4.2.3 Project Site Alternative 

The proposed project site is located in the same area the existing earth-fill dam is situated. The site is within 

acceptable faming environments suitable for the type of proposed project. The process to be employed is 

non-polluting and will not emit any unacceptable pollutants to the ambient environment or have adverse 

effect on other occupants within the project area. No other alternative was considered as the site was readily 

available with favorable environmental conditions for the project being sort.    

4.2.4 Design, Technology and Process Alternative 

The alternatives considered to raise the dam wall for the existing earth-fill dam included use of concrete-

face rock-fill (CFR) material to raise the earth-fill dam wall with concrete slabs and rock-fill on its upstream 

face; and use of earth-fill material, a dam wall raised 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. 

4.2.4.1 Concrete-face Rock-fill Dam (CFRD) 

A dam wall constructed with this material is mainly made from dumped and compacted rock fill. The dam 

wall has an impermeable core or an impermeable layer on the upstream face of the dam to prevent seepage 

through the porous core. The impermeable parts are usually made of reinforced concrete or asphaltic 

concrete. Hence, the structures can be constructed with steeper slopes on the face and back making them 

very strong. The material for construction of such dams is typically imported and will cost significantly 

more than using on-site materials. This option will not be considered owing to the rigorous construction 

process, costs of construction materials and the required highly skilled personnel. 

4.2.4.2 Earth-fill Dam 

A dam wall constructed with this material 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. An ample spillway to protect the dam against catastrophic washout should water overtop 

the dam is constructed. An earth-fill dam is often quite economical, provided that suitable material found 

within the catchment area or construction site can be utilized. This dam type is a good choice as it can be 

constructed on unfavorable sites, such as open-joined rock or weaker and possibly locally permeable clay. 
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This option will be considered for the proposed earth-fill dam to be upgraded by raising its dam wall based 

on the aforementioned advantages. 

4.2.5 Raw Material Alternative 

4.2.5.1 Construction Phase Raw Material Alternative 

Options considered for this alternative were based on the dam design, technology and process to be 

employed for the construction of the facility. Therefore, two options were considered. Option 1 considered 

raw materials for a concrete-face rock-fill dam (CFRD); and option 2 considered raw materials for an earth-

fill dam. 

During raising of the earth-fill dam wall, only raw materials suitable for the construction of the facility were 

considered. The raw materials considered include suitable soils obtained from borrow areas or required 

excavations within the farm. This material will be dumped, spread in layers of required depth and 

compacted by mechanical means. Other raw materials considered include water for spreading on successive 

layers of earth during compaction as well as dust suppression. Equipment to be used during construction 

include excavators, graders, backhoe loaders, bulldozers, dam scoops, tamping rollers, sheep foot rollers, 

heavy pneumatic-tired rollers, vibratory rollers, harrows, bowsers, tractors and earth-hauling equipment. 

Haulage of construction material will be done using dump trucks and front-end loaders. 

The other raw material alternative thought of is that of using reinforced concrete or asphaltic concrete on 

the upstream. However, this option will not be considered due to its cost implications and would also defeat 

the purpose of the project to expand an existing earth-fill dam which is homogeneous. Therefore, option 2 

was chosen for this alternative due to its cost effectiveness and blending with the natural environment. 

4.2.5.2 Operational Phase Raw Material Alternative 

Two options were considered for this alternative. Option 1 is filling the dam reservoir with stormwater 

received during the rainy season on the non-perennial Ngwezi River; and option 2 is filling the dam 

reservoir with groundwater. During the operation phase of the earth-fill  dam, the most important raw 

material for the project is stormwater received through runoff into the river. The other alternative of 

pumping groundwater into the dam was not considered due to the cost implications and environmental 

impacts associated with pumping large volumes of ground water. In addition, this would be against the 

project objective of harvesting stormwater during the rainy season and using it in the dry season.  

4.2.6 Water Supply Alternative 

Two options were considered for this alternative. Option 1 is abstracting water for construction works of 

the earth-fill dam from the same Ngwezi Earth-fill Dam; and option 2 is drilling a borehole on site. Looking 

at the nature of the proposed development, abstraction of water from the existing dam is way cheaper. 

Moreover, the developer already has water abstraction permits issued by WARMA for the same earth-fill 

dam. Borehole drilling would be costly to the developer as the construction phase will only be six (6) 

months. Therefore, use of water from the dam for construction purposes is sustainable.  

4.2.7 Power Supply Alternative 

Two power source options were considered for this alternative. Option 1 is the use of a diesel-powered 

generator; and option 2 is the use of hydro-power energy from ZESCO which is already available at the 

farm. ZESCO provides the clean and less costly power alternative which is also environmentally friendly. 

Therefore, the first option which is the use of a diesel-powered generator as the source of energy would be 

costly on fuel and cause pollution to the environment through exhaust emissions and accidental spills/leaks 
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of petroleum hydrocarbons, thus will not be considered by the developer. The second option is ideal and 

feasible for this project. 

4.2.8 Waste Management Alternative 

For domestic and general waste management, two options were considered. Option 1 is the use of rubbish 

pits; and option 2 is the use of waste bins. It was determined that rubbish pits are not appropriate and not 

friendly to the environment. For example, the pits may ingest toxic waste materials which may be passed 

on to the ground water and thus contaminate the groundwater resources. Therefore, the first alternative was 

rejected based on its impact to the environment. Thus, the use of waste bins was considered as they are 

more environmentally acceptable and a highly recommended practice. Waste bins that are emptied of waste, 

transported and disposed of by a licensed contractor engaged by developer were chosen as a preferred 

option. 

For hazardous waste management, the project is not likely to generate any significant amount of hazardous 

waste during its operation phase as only water for irrigation will be abstracted from the earth-fill dam. 

However, during the construction phase, equipment will be brought to site for construction of the dam. 

Therefore, one option was considered for hazardous waste management during the construction phase. A 

concrete lined, roofed and bunded area already constructed at the developerôs workshop will be used for 

temporary storage of any hazardous waste materials before final disposal. All forms of hazardous waste 

materials generated by the project during the construction phase will be put in drums and transported to the 

developerôs workshop within the farms for temporary storage in a concrete lined, roofed and bunded area 

awaiting further disposal by a ZEMA approved service provider to be engaged by Kapinga Enterprises 

Limited.  

The waste generated at the project site will be segregated according to their classifications or similarities in 

properties for easy handling and disposal. 

4.2.9 Sewage Management Alternative 

Only one option was considered for this alternative. During the construction phase portable or mobile toilets 

segregated by gender (male and female) will be used at the site. These toilets will be serviced (desludged 

and disinfected) twice every week by a ZEMA approved Service Provider to be engaged by the developer. 

The sanitary waste emptied from the toilets will be taken to the Southern Water and Sanitation Company 

(SWASCO) Limited sewage treatment plant in Mazabuka District. During the operation phase, pump 

operators will continue using the existing toilets at the workerôs compounds and main workshop area. 

4.3 List of Chosen Alternatives in order of Preference 

Table 14: List of Chosen Alternatives in Order of Preference 

Sn. Alternative Best Alternative Preference Other Preference 

1.  Project Need  Only 1 option considered N/A  

2.  No Project Alternative  Option 1 was chosen  Option 2 was rejected 

3.  Project Site Alternative Only 1 option considered N/A  

4.  Design, Technology and 

Process Alternative  

Option 2 was chosen  Option 1 was rejected  

5.  Raw Material Alternative 

 i) Construction Phase Option 2 was chosen  Option 1 was rejected  
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Sn. Alternative Best Alternative Preference Other Preference 

ii)  Operational Phase Option 1 was chosen  Option 2 was rejected 

6.  Water Supply Alternative Option 1 was chosen  Option 2 was rejected  

7.  Power Supply Alternative Option 2 was chosen  Option 1 was rejected  

8.  Waste Management 

 i) Domestic and General 

Waste 

Option 2 was chosen Option 1 was rejected 

ii)  Hazardous Waste Only 1 option considered  N/A 

9.  Sewage Management Only 1 option considered N/A  

 

4.4 Reasons for Choosing the Preferred Alternatives and Rejecting the other Alternatives 

Based on the analysis of the various alternatives available for the implementation of the proposed project, 

it appears that there are a limited number of alternatives available. In view of the urgent necessity for the 

development of the Project, these alternatives have been analyzed in order of preference and sustainable 

development. It is of course in the interests of both the developer and ZEMA that the Project is implemented 

under environmental guidelines as prescribed by ZEMA. 

4.4.1 Project Need 

Only one option was considered for this alternative due to the urgent need to raise the dam wall for the 

existing Ngwezi Earth-fill Dam on the non-perennial Ngwezi River in order to meet the growing demand 

for water supply to irrigate the crops grown by the developer. Besides a decrease in the amount of rainfall 

received in the recent past years with particular attention to the 2023/2024 rainy season which gave rise to 

the urgent need of water for crop irrigation, the developer has also diversified its agricultural practices from 

single cropping, particularly sugar cane which is the main crop grown by the developer to multiple cropping 

with the view of contributing to the food basket locally and internationally. This diversification comes with 

increased demand for water supply to irrigate the new crops being introduced at the farm, thus the need to 

raise the dam wall for the Ngwezi Earth-fill Dam. The new crops being introduced and to be irrigated from 

the stormwater to be harvested in the earth-fill dam include maize, wheat, barley, soya beans and many 

other crops deemed profitable by the developer.   

4.4.2 No Project Alternative 

Option 2 was rejected because it meant depriving the developer an opportunity to enhance his economic 

growth, thus loss of income for the projected farming business. The local authority and central government 

would also not earn the anticipated revenue through rates and taxes. This alternative would equally lead to 

loss of employment to the locals already employed at the farm as crop production would drop due to 

irrigation water scarcity, the anticipated employment opportunities for the projected 15 to 30 employee 

work force at construction phase would also be lost. Furthermore, the current trend of letting stormwater 

flow into nearby streams or rivers and eventually oceans without utilizing it would continue. The 

groundwater resources would also continue to be exploited and depleted in the long run. This option was 

not be considered as the benefits of undertaking the project are significant in creating jobs, increasing 

revenue for the local authority and central government, and increasing surface water usage for irrigation of 

crops. Option 1 was chosen because implementation of the project means that all the objectives of the 

project will be met. 
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4.4.3 Project Site Alternative 

Only one option was considered for this alternative as the site is readily available and with favorable 

environmental conditions. The proposed project site is located in the same area the existing earth-fill dam 

is situated. The site is within acceptable faming environments suitable for the type of proposed project. The 

process to be employed is non-polluting and will not emit any unacceptable pollutants to the ambient 

environment or have adverse effect on other occupants within the project area. No other alternative was 

considered as the site was readily available with favorable environmental conditions for the project being 

sort.  

4.4.4 Design, Technology and Process Alternative 

Option 2 was chosen to be the most appropriate design for this earth-fill dam owing to its economic aspects, 

provided that suitable material found within the catchment area or construction site can be utilized. This 

dam type is also a good choice as it can be constructed on unfavourable sites, such as open-joined rock or 

weaker and possibly locally permeable clay. Option 1 was rejected owing to the rigorous construction 

process, costs of construction materials and the required highly skilled personnel. Thus, this type of dam is 

expensive. 

4.4.5 Raw Material Alternative 

4.4.5.1 Construction Phase Raw Material Alternative 

Option 2 was chosen for this alternative looking at the design, technology and process that will be employed 

for the raising of the dam wall of the existing Ngwezi Earth-fill Dam. The raw materials suitable for the 

construction of this facility were also considered under this option. Option 1 was rejected because it 

considered raw materials for the construction of a concrete-face rock-fill dam (CFRD) which is not what 

the developer wants. 

4.4.5.2 Operational Phase Raw Material Alternative 

Option 1 was chosen for this alternative because it involves filling the dam reservoir with stormwater 

received during the rainy season through the non-perennial Ngwezi River. This option is cost effective and 

ensures that stormwater run-off is utilized at Riverdale Farm. Option 2 was rejected because of its cost 

implications and environmental impacts associated with pumping large volumes of ground water. In 

addition, this would be against the project objective of harvesting stormwater during the rainy seasons and 

using it in the dry seasons. 

4.4.6 Water Supply Alternative  

Option 1 was chosen for this alternative because abstracting water for construction of the existing earth-fill 

dam from the same earth-fill dam is sustainable for this project and way cheaper. Moreover, the developer 

already has water abstraction permits for the same existing earth-fill dam. Option 2 was rejected because 

drilling a borehole would be costly to the developer as the construction phase will only be six (6) months. 

 

4.4.7 Power Supply Alternative 

Option 2 was chosen which is the use of hydro-power energy from ZESCO because the utility company 

provides clean and less costly power alternative which is also environmentally friendly. Moreover, the 

ZESCO powerline is already installed at the site. Option 1 was rejected because the use of a diesel-powered 

generator as the main source of energy would be costly on fuel and cause pollution to the environment 

through exhaust emissions and accidental spills/leaks of hydrocarbons. However, a well-maintained diesel 

powdered generator will be used as a standby source of power.  
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4.4.8 Waste Management Alternative 

Option 1 was rejected based on its impact to the environment. It was determined that rubbish pits are not 

appropriate and not friendly to the environment. For example, the pits may ingest toxic waste materials 

which may be passed on to the ground water and thus contaminate the groundwater resources. Therefore, 

option 2 which is the use of waste bins was chosen as they are more environmentally acceptable and a 

highly recommended practice. Waste bins that are emptied of waste, transported and disposed of by a 

licensed contractor engaged by the developer were chosen as a preferred option. 

For hazardous waste management, only 1 option was considered. A concrete lined, roofed and bunded area 

already constructed at the developerôs workshop will be used for temporary storage of any hazardous waste 

materials before final disposal. The waste will be segregated according to their classifications or similarities 

for easy handling and disposal. Any form of hazardous waste materials generated by the project will be 

temporary stored in drums or vessels and kept in a bunded area awaiting further disposal by a ZEMA 

approved service provider to be engaged by the developer. 

4.4.9 Sewage Management Alternative 

Only one option was considered for this alternative. During the construction phase portable or mobile toilets 

segregated by gender (male and female) will be used at the site. These toilets will be serviced (desludged 

and disinfected) twice every week by a ZEMA approved Service Provider to be engaged by the developer. 

The sanitary waste emptied from the toilets will be taken to the Southern Water and Sanitation Company 

(SWASCO) Limited sewage treatment plant in Mazabuka District. During the operation phase, pump 

operators will continue using the existing toilets at the workerôs compounds and main workshop area. 
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5.0 ENVIRONMENTAL BASELINE STUDY  

5.1 Bio-Physical Environment 

Mazabuka District is located in the Southern Province of Zambia. It is about 125 km by road from Lusaka, 

the capital city of Zambia, about 360 km from Livingstone City, the tourist Capital of Zambia and about 

160 km from the provincial capital, Mazabuka. Mazabuka is one of the fifteen (15) administrative districts 

in Southern Province. The district is situated in the North-Eastern part of the province, covering an area of 

approximately 3,830.64 square kilometers. It shares boundaries with Kafue and Shibuyunji Districts to the 

north, Monze District to the South, Chikankata District to the north-east and Siavonga and Gwembe to its 

South-east. The district is located along the main line of rail and the Great North (T1) Road which run in 

the north-south direction (Lusaka-Livingstone). Mazabuka town is also accessible by air and water. In 

addition to the Great North (T1) Road, the district can be accessed using the Chivuna, Lubombo and Itebe 

roads which are gravel roads.  

The major geographical features in the district include Kafue River with its flats and islands, Magoye and 

Ngwezi Rivers. Kafue flats have about 32 islands, the Munali Hills on the eastern side of the district, and 

the Plateau area of Mazabuka Town. The district has an agriculturally based type of economy which is 

mainly crop and Livestock farming. The geographical coordinates of Mazabuka are: 15°50'48.00"S, 

27°44'51.00"E. Mazabuka sits at an average elevation of 1,067m meters above mean sea level. 

The earth-fill dam whose wall is proposed for raising is situated at Farm No. 1989 ï Riverdale Farm, Off 

Monze Road, Magoye Area of Mazabuka District, approximately 35.2Km South of Mazabuka Municipal 

Council and is accessed through the Great North (T1) Road and the Gravel Road leading to Magoye 

Research Institute and covers an area of 1,638.142Ha (4047.937 acres). More than 600Ha of land is already 

cleared for cultivation at the farm. The farm grows sugar cane with an estimated area under command for 

irrigation of about 400Ha. The location of the damôs benchmark is 16Á01'35.97"S, 27Á38'13.26"E and its 

elevation is 1,032m above mean sea level (amsl).  

The neighbouring farms include Zunda Farm on the northwest at approximately 1.08Km from the proposed 

project site, Liyanda Farm on the east at approximately 3.62Km from the proposed project site, Chimbwe 

Farm on the northwest at approximately 1.61Km from the proposed project site, Hangoma Farm on the 

northwest at approximately 2.23Km from the proposed project site, Nyemba Farm to the northwest at 

approximately 2.85Km from the proposed project site and Rae Hamoonga Farm on the north at 

approximately 5.15Km from the proposed project site. The nearest settlements to the site are in Ngwezi 

village of Magoye Area at approximately 1.0Km northwest, 0.7Km west and 0.65Km south of the proposed 

project site respectively. Crop farming and animal husbandry are the predominant agricultural activities in 

the area, with crop farming activities reaching the pick in the rainy season when there is plenty of water for 

watering the crops. The major source of water for the proposed project site is the non-perennial Ngwezi 

River and also boreholes sunk within the farm.   

Other notable features/landmarks include Magoye Research Primary School at approximately 2.85Km 

northwest of the proposed project site, Magoye Cotton Development Trust at approximately 3.47Km 

northwest of the proposed project site, Magoye Train Bridge at approximately 3.61Km northwest of the 

proposed project site, Magoye Rural Health Centre at approximately 3.85Km northwest of the proposed 

project site, Magoye Combined Secondary and Primary School at approximately 4.32Km northwest of the 

proposed project site, Magoye River at approximately 3.0Km west of the proposed project site and the 

Ngwezi/Magoye Rivers Confluence at approximately 3.43Km northwest of the proposed project site. The 

confluence of the two non-perennial rivers is downstream of the proposed project site. 
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5.1.1 Climatic Conditions  

Mazabuka District is found on high ground with typical climate of southern Zambia. Most of the district 

lies at 1,200m above sea level, the altitude of the project area in Magoye is around 1,032m above mean 

sea level (amsl).  

Ecologically, Zambia is divided into three main agro-ecological zones according to pedological 

characteristics, climatic factors, rainfall patterns and common agricultural practices. The three ecological 

zones extend from the west to the east of the country with Agro-ecological Zone I in the South, Agro-

ecological Zone II  north of Agro-ecological Zone I, and Agro-ecological Zone III  further to the north 

covering parts of the North-western, Northern, Luapula, and Muchinga Provinces with the highest rainfall. 

The characteristics of each agro-ecological zone are described as follows: 

¶ Agro-ecological Zone I covers the plateau sub-region in Southwest Zambia and the Rift Valley 

region in South Luangwa and Zambezi valleys. The region receives less than 800mm annual 

rainfall and covers about 15 million hectares, equivalent to 20 percent of the country. This region 

covers part of Western, Southern, Lusaka, Eastern and Central provinces.   

¶ Agro-ecological Zone II  consists of the sand veldt plateau of Lusaka, Central, Eastern and 

Southern provinces and the Kalahari Sand plateau of Western Province. The region receives 800-

1,000mm annual rainfall and covers about 27 million hectares, or 36 percent of the country.   

¶ Agro-ecological Zone III  receives over 1,000mm annual rainfall and covers about 33 million 

hectares, equivalent to 44 percent of the country. This region mostly covers the Copperbelt, 

Luapula, Northern, Muchinga and North-western provinces.   

The project area falls in Agro-ecological Zone II  which receives annual rainfall ranging from 800 to 

1000mm. Agriculture done in the area is dependent on irrigation, while some of it is dependent on rain. 

In the dry seasons, irrigation is used to ensure continuous production.  
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Figure 12: Agro-Ecological zones in Zambia  

5.1.1.1 Rainfall  

The rains generally start in November and continue through up to the beginning of April.  Rainfall reaches 

its peak around January after which it diminishes slightly up to the beginning of April  when usually it 

ceases entirely. The proposed project site is located in Zone II  of the agro-ecological zones of Zambia. 

Generally, it receives annual rainfall of 800 to 1000mm. The average annual rainfall is 800mm, of which 

165mm (6.5 inches) to 170mm (6.7 inches) fall between December and January. However, in the recent 

past years, the average annual rainfall ranges between 708.3mm and 737.3mm, indicating a decline in the 

amount of rainfall received in the district. There are however, variations in total rainfall and rainfall 

patterns from year to year and even in a particular season. These variations can have a major impact on 

crop yield in the different zones of the area. 

Project Area 
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Figure 13: Average monthly rainfall (Source: http://weatherspark.com/Mazabuk) 

5.1.1.2 Temperature 

Mazabuka has three distinct seasons: a warm and wet season from November to April, a cool and dry season 

from May to July, and a hot and dry season from August to October. The warm and wet season is 

characterized by high humidity and rainfall. Average high temperatures are around 31.1°C (88°F) and 

average low temperatures are around 16.3°C (62°F); the cool and dry season is characterized by cooler 

temperatures and little to no rainfall. Average high temperatures are around 24.4°C (76°F) and average low 

temperatures are around 9.4°C (49°F); and the hot and dry season is characterized by high temperatures and 

minimal rainfall. Average high temperatures can reach 32.8°C (91°F) during the day and average low 

temperatures are around 19.4°C (67°F). In normal instances when the rains start, temperatures tend to fall, 

partly because of the rain and partly due to the often-heavy cloud cover. The lowest temperatures are usually 

recorded in June and July.  

 
Figure 14: Average Temperature of Mazabuka (Source: http://weatherspark.com/Mazabuk)  

Average Monthly Rainfall in Mazabuka 

Average Temperature of Mazabuka 

http://weatherspark.com/Mazabuk
http://weatherspark.com/Mazabuk
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5.1.1.3 Relative Humidity 

Relative humidity is based on the comfort level of 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. 

Mazabuka experiences significant seasonal variation in the perceived humidity. The muggier period of 

the year lasts for 5.0 months, from November 13 to April  14, during which time the comfort level is 

muggy, oppressive, or miserable at least 22% of the time. The month with the muggiest days in Mazabuka 

is January, with 26.2 days that are muggy or worse. The least muggy day of the year is July 29, when 

muggy conditions are essentially unheard of. 

 
Figure 15: Relative Humidity (Source:  http://weatherspark.com/Mazabuk): The percentage of time spent 

at various humidity comfort levels, categorized by dew point. 

5.1.1.4 Sunshine Length 

The sunshine range of Mazabuka District is between 11 and 13 hours per day. The month with the most 

daily hours of sunshine is October. Therefore, the mean duration of sunlight per day in this month is 

approximately 10.84, with a total cumulative count reaching up to 335.92. On average, Mazabuka records 

the lowest daily sunshine hours in January. During this period, there is an average of 9.01 hours of sunlight 

per day and a total accumulation of 279.22 hours. 

Throughout the year, a total of 3398.35 hours of light are recorded in Mazabuka District. The monthly 

average for sunlight is approximately 283.2 hours. 

Humidity Comfort Levels in Mazabuka 

http://weatherspark.com/Choma
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Figure 16: Average Hours of sunshine in Mazabuka District (Source: www.climate-data.org)  

5.1.1.5 Wind Speed and Direction 

This section discusses the wide-area hourly average wind vector (speed and direction) at 10 meters above 

the ground. The wind experienced at any given location is highly dependent on local topography and other 

factors, and instantaneous wind speed and direction vary more widely than hourly averages. The average 

hourly wind speed in Mazabuka experiences significant seasonal variation over the course of the year. 

The windier part of the year lasts for 4.0 months, from July 21 to November 21, with average wind speeds 

of more than 15.1Km (9.4 miles) per hour. The windiest month of the year in Mazabuka is October, with 

an average hourly wind speed of 19.3Km (12 miles) per hour. 

The calmer time of year lasts for 8.0 months, from November 21 to July 21. The calmest month of the 

year in Mazabuka is January, with an average hourly wind speed of 10.6Km (6.6 miles) per hour. 

Hours of sunshine in Mazabuka 

http://www.climate-data.org/
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Figure 17: Average Wind Speed (Source:  http://weatherspark.com/Mazabuk) The average of mean hourly 

wind speeds (dark gray line), with 25th to 75th and 10th to 90th percentile bands. 

The predominant average hourly wind direction in Mazabuka is from the east throughout the year. 

5.1.2 Air Quality  

Ambient air quality measurements were conducted at the project site to determine the current levels of 

emissions. Measurements for both gases and dust were conducted at selected sampling points as shown 

below. 
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Figure 18: Air Quality Monitoring Points  
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5.1.2.1 Gaseous Emissions 

According to the air quality survey that was conducted at the proposed project site, the ambient air is very 

conducive in the area, visibility was not impaired and no foul smell was noted. However, ambient air quality 

in the project area could generally be influenced by a number of different sources of air pollution such as 

agricultural activities (i.e., chemicals sprayed in the fields), exhaust emissions from farm equipment and 

vehicles, and dust from motorable roads within the farm. Other sources of ambient air pollution in the area 

could be exhaust emissions and dust generated by public transport vehicles passing through the farm to 

Hanjalika and Chivuna Villages. To verify that ambient air quality in the area is good, a portable digital 

Altair Multi Gas Detector was used.   

The Nitrogen Oxide Compounds (NOx) and Carbon Monoxide (CO) detected in the project area were below 

the Zambia Maximum Acceptable Concentration (ZMAC) and IFC Guidelines, thus there is no need for any 

mitigation measures to be carried out as at now regarding air pollution from these gases. Sulphur dioxide 

(SO2) was not present (Not Detectable) in the ambient air as at sampling time. 
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Figure 19: Gaseous Emissions Measurements Conducted at the Site 

5.1.2.1.1 Gaseous Emissions Results 

The sampling was conducted at the site and the results are shown in the table below. It was observed from 

the results that the gaseous emissions sampled at the site where below the stipulated limit at the time of the 

study. The general air quality in the project area is good. 
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Table 15: Gaseous Emissions Results  

Sampling Points 
GPS 

Coordinates 

Time (Duration)  
Date 

NOX (µg/Nm³) CO (mg/Nm³) SO2 (µg/Nm³) 

Start End Minutes
 

1st 2nd Avg. 1st 2nd Avg. 1st 2nd Avg. 

Sampling Point A 
16°01'28.62"S 

27°38'29.08"E 
10:10 10:25 15 23.09.2025 0.472 0.474 0.473 0.71 0.71 0.71 ND ND ND 

Sampling Point B 
16°01'56.66"S 

27°38'18.21"E 
10:45 11:00 15 23.09.2025 0.451 0.450 0.451 0.65 0.63 0.64 ND ND ND 

Sampling Point C 
16°01'54.55"S 

27°37'54.46"E 
11:10 11:25 15 23.09.2025 0.448 0.448 0.448 0.65 0.65 0.65 ND ND ND 

Sampling Point D 
16°01'29.62"S 

27°38'06.89"E 
11:40 11:55 15 23.09.2025 0.449 0.450 0.450 0.68 0.67 0.68 ND ND ND 
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5.1.2.2 Dust Level Measurement 

Dust sampling was conducted around four (4) Potential Areas of Concerns identified at the project site. A 

portable digital dust measurement instrument was used at specified locations (sample points) and was made 

to run for a specified duration of at least 15 minutes after which readings were recorded. All  the potential 

areas of concerns sampled at the project site emitted dust levels which were acceptable and within the ZEMA 

and IFC guidelines limit. The readings were obtained in micrograms per normal cubic meter (µg/Nm³). 
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Figure 20: Dust Measurements Conducted at the Site 

  



Proposed Raising of the Ngwezi Earth-fill Dam Wall - EIS | November 2025 

 

178 | P a g e 

 

5.1.2.2.1 Dust Level Measurements Results 

The sampling was conducted at the site and the results are shown in the table below. It was observed from 

the results that the dust levels at the sampling points where below the stipulated limit at the time of the study. 

The general air quality in the project area is good. 
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Table 16: Dust Measurement Results  

Sampling Points 
GPS 

Coordinates 

Time (Duration)  

Date 

DUST MEASUREMENTS 

Start End Minutes
 Dust Level 

(µg) 

Dust Concentration 

(µg/Nm³) 

Respirable Dust 

(µg/Nm³) MAC 

Sampling Point A 
16°01'28.62"S 

27°38'29.08"E 
10:10 10:25 15 23.09.2025 0.0569 0.0154 19.20 50 

Sampling Point B 
16°01'56.66"S 

27°38'18.21"E 
10:45 11:00 15 23.09.2025 0.0641 0.0147 10.15 50 

Sampling Point C 
16°01'54.55"S 

27°37'54.46"E 
11:10 11:25 15 23.09.2025 0.0751 0.0238 10.01 50 

Sampling Point D 
16°01'29.62"S 

27°38'06.89"E 
11:40 11:55 15 23.09.2025 0.0588 0.0167 12.82 50 
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The measurement results revealed the following:  

¶ The site is devoid of gaseous pollutants as the measurements were negligible; and 

¶ Dust levels were within ZEMA Acceptable Limits for most times of the day. 

5.1.3 Geology 

The geology of Mazabuka District is characterized by both hard rock formations and unconsolidated 

deposits. The district includes Precambrian basement rocks and Karoo-age (Permian to early Jurassic) 

clastic deposits and basalts, as well as alluvial deposits and Kalahari sands. Mazabuka is also known for its 

mineral resources, including the Munali nickel project. The Precambrian basement rocks are the oldest rocks 

in the region and include gneisses, schists, quartzites, phyllites, and granites. In the Karoo sequence, the 

overlying basement rocks are sedimentary and volcanic rocks from the Permian to early Jurassic period, and 

these include clastic deposits and basalts. The unconsolidated deposits are a significant portion of the 

district, covered by unconsolidated sediments such as alluvial deposits and Kalahari sands.  

Munali intrusion is another notable geological feature in Mazabuka District, known for hosting nickel 

mineralization. The intrusion is composed of various rock types including gabbro, pyroxenite, and 

peridotite. The Kafue River flows through the northern part of the district, influencing the local geology and 

potentially contributing to alluvial deposits. Furthermore, the variable nature of the rock formations in 

Mazabuka affects groundwater potential, with some areas being more productive than others. 
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Figure 21: General Regional Geology Map 

The project area also falls within this geological formation and is further characterized by the Karoo 

Supergroup rocks and calc-silicate rocks, with alluvial deposits from the Kafue Flats which contribute to 

groundwater potential. Therefore, the area has favorable groundwater conditions in specific regions. 

Project Site 



Proposed Raising of the Ngwezi Earth-fill Dam Wall - EIS | November 2025 

 

182 | P a g e 

 

 
Figure 22: Geological Map of the Project Area 

5.1.4 Hydrology 

The drainage of the project area is characterised by the Ngwezi River which traverses through Kapinga 

Enterprises Limited (Riverdale Farm), and also the Magoye River which is approximately 3.0Km west of 

the proposed project site. The Ngwezi River flows into the Magoye River at approximately 3.43Km 

northwest of the proposed project site. There are also small inland streams flowing into the Ngwezi River 

before it flows into the Magoye River. It is worth noting that Magoye and surrounding areas have no 

perennial rivers. 

The hydrology of the project area is summarized as follows: 

¶ Catchment area ~ 670Km² 

¶ Catchment Length ~ 55.0Km 

¶ Mean annual Run-off ~ 60mm 

¶ Gross Mean Annual Run-off ~ 40,200,00m³ 

¶ Coefficient of Variation ~ 1 

5.1.4.1 Catchment Sedimentation 

The catchment has an area of 670km² (67,000 Ha). Of this catchment, the area with a greater contribution 

towards sediments is the Range land (59%), this translates to an area of 395.3km² as a key area. On the basis 

of 20 tonnes of sediments per year per hectare, the average sediment yield for the Ngwezi basin is 4,941m³ 

per year. This is at a typical range of 1.2 to 1.8 tonnes per cubic meter as the conveyance capacity, and the 

average of 1.6 tonnes/m3 applied. 

Project Site 
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Figure 23: Hydrology of the Project Area 
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To establish the baseline surface water quality, samples of water were collected from the same existing 

earth-fill  dam, whose dam wall is earmarked for raising. A standard procedure for the collection of water 

samples was followed. A standard sterilised (uncontaminated) bottle was obtained from the University of 

Zambia Environmental Engineering Laboratory in Lusaka for use in the collection of the water sample. 

During the collection process, the sample was not subjected to any incident likely to compromise quality 

and thus the analysis conducted reflected correct water quality levels for the samples. As shown in the table 

below, all the parameters tested were within the ZABS and WHO permissible levels for drinking water 

except the bacteriological results (Total and faecal coliforms). The laboratory results indicate that the total 

and faecal coliforms were 79 and 54 per 100 millilitres, hence above the ZABS and WHO stipulated 

guidelines. 

Table 17: Ngwezi Dam Water Sample Results  

Parameter  Ngwezi Dam 

(Riverdale 

Farm) 

ZABS Guidelines 

(Maximum 

Permissible Value for 

Drinking Water)  

WHO Guidelines  

(Maximum Permissible 

Value for Drinking 

Water)  

pH  8.25 6.5 - 8.0 6.5 - 8.5 

Total Dissolved Solids (mg/l)  254 1000 1000 

Total Suspended Solids (mg/l)  1.1 - - 

Calcium hardness (as mg CaCo3/l)  48 500 500 

Alkalinity (as mg CaCO3/l)  136 500 500 

Iron (mg/l)  0.1091 0.30 0.30 

Ammonia (as NH4-Nmg/l)  0.0959 1.50 1.50 

Sulphates (mg/l)  15.878 400 400 

Chlorides (mg/l)  15.0 250 250 

Nitrates (as NO3-Nmg/l)  <0.0001 10 10 

Acidity (as mg CaCO3/l)  Nil  500 500 

Fluorides (mg/l)  0.05 1.50 1.50 

Potassium (mg/l)  3.17 - - 

Sodium (mg/l)  9.9 200 200 

Silica (mg/l)  1.08 - - 

Bacteriological Results     

Total coliforms (Í/100ml)  79 0 0 

Feacal coliforms (Í/100ml)  54 0 0 

 

5.1.5 Hydrogeology  

Magoye Area of Mazabuka District exhibits diverse hydrogeological conditions. While overall 

groundwater potential is considered limited in the province, areas within the Karoo sandstones and 

basalts, the alluvial deposits of the Kafue Flats, and calc-silicate rocks in the Mazabuka/Magoye region 

show more favourable groundwater conditions. The calc-silicate rocks in the area are known to host more 

productive aquifers compared to other geological formations in the region. Studies have shown that 
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boreholes in fractured calc-silicate rocks can yield from 5 to 60 m³/h (cubic meters per hour), according 

to the Kaleya Feasibility Study ï Borehole Drilling  Summary Report (2022).  

 

Figure 24: Hydrogeology of the Project Area (Source: Persits et al.2002/Furon and Lombard 1964) 

The farm also has an existing borehole which the developer is currently using for domestic water supply. 

As part of the ESIA study, water samples were collected from this borehole to establish baseline water 

quality levels as indicators of environmental health in the project area.  

A standard procedure for the collection of water samples was equally followed. A standard sterilised 

(uncontaminated) bottle was obtained from the University of Zambia Environmental Engineering 

Laboratory in Lusaka for use in the collection of the water sample. During the collection process, the sample 

Project Site 

Hydrogeological Map of Zambia 
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was not subjected to any incident likely to compromise quality and thus the analysis conducted reflected 

correct water quality levels for the sample. As shown in the table below, all the parameters tested were 

within the ZABS and WHO permissible levels for drinking water. 

Table 18: Riverdale Farm Borehole Water Sample Results  

Parameter  Farm Borehole  

(Riverdale 

Farm) 

ZABS Guidelines 

(Maximum  

Permissible Value for 

Drinking Water)  

WHO Guidelines  

(Maximum  

Permissible Value 

for Drinking Water)  

pH 7.50 6.5 ï 8.0 6.5 ï 8.5 

Total Dissolved Solids (mg/l)  383 1000 1000 

Total Suspended Solids (mg/l)  <1.0 - - 

Calcium hardness (as mg CaCo3/l)  148 500 500 

Alkalinity (as mg CaCO3/l)  190 500 500 

Iron (mg/l)  <0.0001 0.30 0.30 

Ammonia (as NH4-Nmg/l)  <0.0001 1.50 1.50 

Sulphates (mg/l)  14.158 400 400 

Chlorides (mg/l)  17.0 250 250 

Nitrates (as NO3-Nmg/l)  <0.0001 10 10 

Acidity (as mg CaCO3/l)  Nil  500 500 

Fluorides (mg/l)  0.07 1.50 1.50 

Potassium (mg/l)  3.59 - - 

Sodium (mg/l)  11.22 200 200 

Silica (mg/l)  1.8 - - 

Bacteriological Results     

Total coliforms (Í/100ml)  0 0 0 

Feacal coliforms (Í/100ml)  0 0 0 

5.1.6 Topography   

The topography of Mazabuka District is characterized by its location within Zambia's broad, plateau-

forming landmass, which features uplifted planation surfaces and a gradual fall from the upper Congo 

towards the Zambezi depression. The district itself is bisected by the Kafue River to its north and contains 

the large sugar plantations of Zambia Sugar Plc., implying a generally flat or gently undulating terrain 

suitable for agriculture in the surrounding areas. The district is situated at an elevation ranging from 1,000 

to 1,300 above mean sea level (amsl). The majority of the land, over 80%, is relatively flat, making it suitable 

for agriculture, particularly sugar cane farming. The project area is characterized by relatively flat terrain 

with some variations due to river systems and geological formations. Specifically, the area features alluvial 

deposits and calc-silicate rocks, which create more favorable groundwater conditions compared to other 

parts of the Southern Province according to a groundwater study (Bäumle, R., Neukum, C., Nkhoma, J. & 

Silembo, O. - 2007). The Magoye River also plays a significant role in shaping the landscape, with both 

erosional and depositional features according to a study. 

5.1.7 Soils 

The soils of the Mazabuka District are diverse, including slightly acidic Nitosols, alkaline Luvisols, and 

pockets of Vertisols, Arenosols, Leptosols, and Solonetz. The district also features specific dambo (wetland) 
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soils, such as dark, cracking clay soils in floodplains and pale, mottled sands on dambo slopes, along with 

dark-colored top soils in the dambo centres. Some soils exhibit problems with sodicity, salinity, acidity, and 

low nutrient reserves. 

Major Soil Types in the district: 

¶ Nitosols: Which are slightly acidic soils found in the district. 

¶ Luvisols: Which are alkaline soils present in the region. 

¶ Vertisols: Which are cracking clay soils that are found in pockets. 

¶ Dambo Soils: These are wetland soils and include: 

o Grey Dambo Soils: Grey mottled loams to sands with dark grey to black topsoil in dambo 

centers; and 

o Dambo Upper slope Soils: Pale-brown to white sands with dark-colored topsoil and 

mottled lower layers.  

¶ Floodplain Soils: Very dark top soils ranging from silty clay loam to clay, with dark grey, cracking 

subsoils containing hard lime nodules.  

¶ Arenosols, Leptosols, and Solonetz: Other soil types found in the district. 

Soils of the project site in Magoye, Mazabuka District are mainly Vertisols and Gleysols. Vertisols are 

characterized by a high clay content (often expansive smectites or montmorillonites), which causes them to 

exhibit significant shrink-and-swell behavior, forming deep cracks during dry seasons and becoming sticky 

when wet. This self-mixing process, known as argillipedoturbation, results in a unique microrelief called 

gilgai, and can even lead to a lack of a distinct B horizon. Key features include a high water-holding 

capacity, a hard, coarse structure when dry, and plastic, sticky consistency when wet. 

Gleysols are characterized by prolonged wetness, leading to anaerobic (low oxygen) conditions that cause 

gley features like blue-grey colors and reddish-brown mottling (due to iron oxidation/reduction) within 50 

cm of the surface. These soils are often found in low-lying, poorly drained areas and have high groundwater 

tables. Physical properties include medium to fine texture, a poorly drained nature, and a shallow rooting 

depth, limiting trafficability when wet.

https://www.google.com/search?sca_esv=2c3e9cac12e8dae2&cs=0&sxsrf=AE3TifPfhlTnEpcljohcZONdFFmZ04jcow%3A1755881732548&q=Nitosols&sa=X&ved=2ahUKEwiS2JWX8Z6PAxXeW0EAHTn5BZkQxccNegQIDBAB&mstk=AUtExfAPTO7S00CsIycfibTc9HOUm9jQ4Uj0jhCeBRwotmK3OtcnWEVUD6SlRq1nO_1-Qzzwxc67_0hp3EfymSyqKAvWc1kQ0KW9M4jM_D1n6_wwArA_drPU8P-qKFJm2vRW64ICKk1jg30SBbPNnHnSL3BZSRdAGjf8iAHBKkHUpCQeMl0&csui=3
https://www.google.com/search?sca_esv=2c3e9cac12e8dae2&cs=0&sxsrf=AE3TifPfhlTnEpcljohcZONdFFmZ04jcow%3A1755881732548&q=Luvisols&sa=X&ved=2ahUKEwiS2JWX8Z6PAxXeW0EAHTn5BZkQxccNegQIDRAB&mstk=AUtExfAPTO7S00CsIycfibTc9HOUm9jQ4Uj0jhCeBRwotmK3OtcnWEVUD6SlRq1nO_1-Qzzwxc67_0hp3EfymSyqKAvWc1kQ0KW9M4jM_D1n6_wwArA_drPU8P-qKFJm2vRW64ICKk1jg30SBbPNnHnSL3BZSRdAGjf8iAHBKkHUpCQeMl0&csui=3
https://www.google.com/search?sca_esv=2c3e9cac12e8dae2&cs=0&sxsrf=AE3TifPfhlTnEpcljohcZONdFFmZ04jcow%3A1755881732548&q=Vertisols&sa=X&ved=2ahUKEwiS2JWX8Z6PAxXeW0EAHTn5BZkQxccNegQIDhAB&mstk=AUtExfAPTO7S00CsIycfibTc9HOUm9jQ4Uj0jhCeBRwotmK3OtcnWEVUD6SlRq1nO_1-Qzzwxc67_0hp3EfymSyqKAvWc1kQ0KW9M4jM_D1n6_wwArA_drPU8P-qKFJm2vRW64ICKk1jg30SBbPNnHnSL3BZSRdAGjf8iAHBKkHUpCQeMl0&csui=3
https://www.google.com/search?sca_esv=2c3e9cac12e8dae2&cs=0&sxsrf=AE3TifPfhlTnEpcljohcZONdFFmZ04jcow%3A1755881732548&q=Arenosols&sa=X&ved=2ahUKEwiS2JWX8Z6PAxXeW0EAHTn5BZkQxccNegQIDxAB&mstk=AUtExfAPTO7S00CsIycfibTc9HOUm9jQ4Uj0jhCeBRwotmK3OtcnWEVUD6SlRq1nO_1-Qzzwxc67_0hp3EfymSyqKAvWc1kQ0KW9M4jM_D1n6_wwArA_drPU8P-qKFJm2vRW64ICKk1jg30SBbPNnHnSL3BZSRdAGjf8iAHBKkHUpCQeMl0&csui=3
https://www.google.com/search?sca_esv=2c3e9cac12e8dae2&cs=0&sxsrf=AE3TifPfhlTnEpcljohcZONdFFmZ04jcow%3A1755881732548&q=Leptosols&sa=X&ved=2ahUKEwiS2JWX8Z6PAxXeW0EAHTn5BZkQxccNegQIDxAC&mstk=AUtExfAPTO7S00CsIycfibTc9HOUm9jQ4Uj0jhCeBRwotmK3OtcnWEVUD6SlRq1nO_1-Qzzwxc67_0hp3EfymSyqKAvWc1kQ0KW9M4jM_D1n6_wwArA_drPU8P-qKFJm2vRW64ICKk1jg30SBbPNnHnSL3BZSRdAGjf8iAHBKkHUpCQeMl0&csui=3
https://www.google.com/search?sca_esv=2c3e9cac12e8dae2&cs=0&sxsrf=AE3TifPfhlTnEpcljohcZONdFFmZ04jcow%3A1755881732548&q=Solonetz&sa=X&ved=2ahUKEwiS2JWX8Z6PAxXeW0EAHTn5BZkQxccNegQIDxAD&mstk=AUtExfAPTO7S00CsIycfibTc9HOUm9jQ4Uj0jhCeBRwotmK3OtcnWEVUD6SlRq1nO_1-Qzzwxc67_0hp3EfymSyqKAvWc1kQ0KW9M4jM_D1n6_wwArA_drPU8P-qKFJm2vRW64ICKk1jg30SBbPNnHnSL3BZSRdAGjf8iAHBKkHUpCQeMl0&csui=3
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Figure 25: Soil Types of Zambia (Source: Soils Map of Zambia)

Project Area  
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Figure 26: Soil Type of the Project Area 

Away from the project site, the soils are mainly Luvisols. Most of the fields including sugar cane plantations 

at Riverdale Farm have this type of soil. Luvisols are defined by a clay-enriched argic horizon (a subsurface 

layer where clay has accumulated) and a lighter-textured eluvial horizon above it, showing distinct textural 

differences in the soil profile. They often have high base saturation and are found in temperate regions, 

developing from medium to fine-textured parent materials. Physical properties are generally favorable, with 

porous and well-aerated soils, while chemical characteristics vary with the parent material and pedogenetic 

history. 

Results of the soil samples obtained from some fields at the project site in 2024 by the developer and taken 

for laboratory analysis at Cropnuts Laboratory Services South Africa are attached under Appendix XIV(b). 

5.1.8 Land Use and Land Tenure 

5.1.8.1 Land Use 

Land in Mazabuka is mainly used for residential, agriculture, commercial and mining purposes. Mazabuka 

has for a long time been an agricultural area. However, large scale mining gained recognition in the period 

2004-2007 with the opening of the Munali Nickel Mine. Prior to the Nickel Mine, areas like Kapona in 

Magoye and Nasenga in Chikankata had been growing as small-scale sand mining sites.  

Some of the large-scale farms have plant and equipment on site for processing and packaging of farm 

produce. With the increase in the number of actors in, and size of the local agricultural sector since 2000, 

the district has been experiencing competing need for agricultural and residential land. The district is 

characterized by a mix of agricultural land use, with sugar cane being a dominant crop, and increasing urban 

Project Site 
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development pressure. The district features extensive sugar cane plantations, which are a major source of 

edible sugar. The district also faces increasing pressure on land and water resources due to urban expansion 

and the needs of Zambia Sugar.  

While sugarcane is prominent, other crops like maize, wheat, barley, soya, Virginia flue-cured tobacco, 

beef, and milk are also produced.  

The predominant land cover of the project area is grazing or range land covering approximately 395.3Km². 

Other land cover types include: Cropland covering approximately 180.9Km², Trees covering approximately 

87.1Km², Built Up Area covering approximately 6.7Km², and Water covering approximately 0.0066Km². 

A detailed summary of the land cover and land use within the project area is provided in Table 19. As 

illustrated in Figure 27, the majority of the project area is grazing or range land, with undeveloped forested 

regions concentrated in the middle of the catchment area. 

Table 19:  Land cover/Land Use Extent of the Project Area 

No. Land Use Percentage Cover (%) Area (Km2) 

1.  Water 0.099% 0.0066 

2.  Trees 13 87.1 

3.  Cropland 27 180.9 

4.  Built Up Area 1 6.7 

5.  Bare Ground 0 0 

6.  Range Land 59 395.3 

Total 100.0 670 
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Figure 27: Land Cover and Land Use Map of the Project Area

Project Site 
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5.1.8.2 Land Tenure 

In Zambia, the land tenure system is dualistic, with statutory leasehold and traditional or customary land 

tenure. Under statutory leasehold tenure, the land is first offered by the land administrative institutions, 

namely respective district councils, and then formalized by the Ministry of Lands. Landowners under the 

statutory leasehold are offered either 99 or 30-year leases that are normally subject to renewal.  

Under the traditional land tenure system, the community holds the land in common ownership in perpetuity 

that is only transferable following family or community kinship. The land cannot be sold and its occupancy 

rights and administration are under the Chief/Chieftainess. Under the traditional land tenure system, land 

ownership is obtained either through inheritance or as a gift from the chief, headmen, headwomen or the 

clan. Headmen and headwomen are responsible for allocating land at the village level. The Commissioner 

of Lands cannot alienate land situated in such areas unless with consent from the local Chief/Chieftainess.  

Traditional land tenure is the main land administration system in the project area, as most of the land falls 

within chiefdoms as customary land. However, the law provides for the conversion of customary land into 

statutory leasehold. Therefore, land obtained from the Chief/Chieftainess or headman can be converted to 

leasehold once approval is obtained from the Chief/Chieftainess, the district council and Commissioner of 

Lands as stipulated in the Lands Act of 1995.  

The system of land ownership around the project site is statutory and land title exist. In large areas, away 

from the farming blocks especially where a number of ethnic groups exist, the land is owned by the host 

community (original settlers) while other settlers maintain tenancy status. The project area falls under His 

Royal Highness Chief Hanjalika of the Tonga People. 

5.1.9 Built Environment 

The immediate built environments to the project site are commercial farms, and the nearest settlements to 

the site are in Ngwezi village of Magoye Area at approximately 1.0Km northwest, 0.7Km west and 0.65Km 

south of the proposed project site respectively. In the villages, most of the houses are made of locally burnt 

bricks with thatched roofs. A few houses and other structures are made with steel roofs. 
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Figure 28: Types of Houses/structures Common in Ngwezi Village  

5.1.10 Noise and Vibration 

Due to the absence of industrial activities around the project area, current noise levels in the area are within 

the statutory acceptable limits. The notable sources of noise include farm equipment working in the nearby 

fields, and farm vehicles transporting agriculture inputs, workers and farm produce. Other sources of noise 

noted in the area include public transport vehicles passing through the farm to Hanjalika and Chivuna 

Villages, community members irrigating their gardens near the earth-fill dam on the southern end and 

shepherding animals, wild birds and also trees due to wind. Noise levels were below 85 decibels (dB). 

During the baseline study there was no form of vibration or any works involving earth moving machines in 

the vicinity. 

Ambient noise levels were deduced from the measurements conducted on site using an Edge-3M Noise 

Level Meter at four (4) different measurement points.  
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Figure 29: Noise Level Measurements Conducted at the Site 

Noise level readings were used to characterize the noise environment at the site and to distinguish the 

various noise levels associated with each source. Levels measured are presented in the table of results 

below. 
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Table 20: Noise Level Measurements 

S/No Coordinates 
Time 

Date 
NOISE (dB) 

Start End Minutes
 

1st 2nd Avg. 

Sampling Point A 
16°01'28.62"S 

27°38'29.08"E 
10:10 10:25 15 23.09.2025 72.1 64.5 68.3 

Sampling Point B 
16°01'56.66"S 

27°38'18.21"E 
10:45 11:00 15 23.09.2025 64.4 56.0 60.2 

Sampling Point C 
16°01'54.55"S 

27°37'54.46"E 
11:10 11:25 15 23.09.2025 66.3 57.8 62.1 

Sampling Point D 
16°01'29.62"S 

27°38'06.89"E 
11:40 11:55 15 23.09.2025 69.4 67.1 68.3 
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Figure 30: Noise Level Monitoring Points  
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5.1.11 Ecological Resources 

Zambia is divided into seven Eco-regions (Refer to the figure below) based on the distribution of flora and 

fauna correlated to environmental data such as altitude, climatic conditions, topography, soil characteristics 

and land use. The project area is in the Central Zambezian Miombo woodlands ecoregion, with some areas 

potentially overlapping with the Zambezian and Mopane woodlands, and characterized by dambos with 

grassy drainage zones. 

 
Figure 31: Eco-regions (Source: Bingham et al., 2011) 

5.1.11.1 flora 

Magoye Area of Mazabuka District, Southern Province in the Republic of Zambia is primarily characterized 

by the Central Zambezian Miombo woodlands ecoregion, with some areas potentially overlapping with the 

Zambezian and Mopane woodlands. The region also features the Zambezian flooded grasslands biome 

along the Kafue Flats. Additionally, the Magoye River, which flows through the area, has its own distinct 

riverine landscape. 














































































































































































































































































































































































































































































































