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EXECUTIVE SUMMARY

This report presents findings of the Environmental Impact Assessment (EIA) field study, which was carried out in Nansanga Farm Block in Serenje district from 12th October to 3rd November 2005. The findings include the major impacts that may arise due to proposed activities in the area and possible measures to mitigate or avoid these impacts.

Nansanga Farming Block is located 60 km northwest of Serenje Boma. It is one of the nine (9) areas the Zambian Government has identified and earmarked for commercial agricultural development. The Government’s main purpose of commercializing some agricultural lands is to encourage investment in specific areas in the country and produce raw, semi-processed or fully processed export crops.  Nansanga Farming Block will comprise of one (10 000 ha) core venture, large (1000 – 5000 ha) commercial farms, medium (50 – 900 ha) farms and small (20 – 40 ha) farms.  The small holdings/farms will possibly operate on an out-grower scheme kind of arrangement.

The field study was designed to determine the impacts of (a) construction of dams and reservation on both up and down streams of the major rivers, (b) construction of roads and electricity grids, (c) agricultural activities, (d) Planned and unplanned human settlements, (e) Service Centre, (f) Factory and agro-processing plants, and (g) socio-economic activities in the project area on the environment.

Taking into account the multi-sectoral nature of the planned project activities and the vastness of the farming block, the assessment team was divided into three theme groups: 1) Socio-culture: to assess the impacts of the various project activities on the socio-cultural norms of the local community, 2) Ecological: to assess the impacts of the various project activities on the ecological status of the area, and 3) Infrastructure: to assess the impacts of infrastructure development on the ecological and social aspects of the area.  For primary data collection, Participatory Rural Appraisal (PRA) tools (direct observations, transect walk, focus group discussions, semi-structure interviews and consultations) were applied. Secondary data collection involved use of topographic maps, project reports, administrative reports and textbook materials.

The major impacts the project will have on the environment will mainly arise from construction of dams, road and electricity grids, factory and agro-processing industry, human settlement, service centres, irrigation and agriculture production.

Eight dams are proposed to be constructed in the entire Farm Block.  Six of these dams are sited on the Luombwa River (and its tributaries), whilst one is on one of the tributaries of the Kasanka River. These drainage systems run from the Southern axis of the Farm Block to the Northern axis and coincidentally, all these rivers flow into the Kasanka National Park.  Construction of these dams can have impacts such as hydrological changes of water quality and quantity, which are crucial to the maintenance of the main freshwater habitats for birds and animals. The expected impacts will be caused mainly by (a) increased abstraction from surface water or groundwater resources, (b) changes in natural flow patterns and seasonal flow regimes due to dam construction, (c) increase in off-load of agricultural chemicals such as fertilizers, insecticides and herbicides into water bodies, (d) dislocation of upstream local communities, (e) increased water-borne diseases such as malaria, bilharzias and diarrhea, (f) environmental degradation:  This will arise from increased pressure caused by human activities around the dams, (g) proliferation of weeds: this will arise from increased nitrification of water in the dams.
Road infrastructure development in the Farming Block will comprise the expansion of existing primary feeder roads and the construction of a network of internal access roads. The development of a road network in the area is likely to have significant impacts both in the short and long-terms.  Ecological impacts will arise from vegetation removal and material excavation resulting in soil erosion and increased runoff into river drainages thereby causing serious sedimentation of riverbeds and disruption of aquatic life.  Social impacts will arise from mushrooming of unplanned roadside settlements both within and outside the project area..  The new road network may disrupt some human settlements located near these roads. 

The Farm Block has three proposed electricity supply lines which are intended to service both major farming activities in the western region as well as the small-scale agriculture in the east.  The development of this grid system will require the clearance of vegetation to create a way-leave; the latter will measure 20 m in width with a total length of 160 Km. The way leave clearance will likely have similar impacts as those of the road network, given the closely related routing.

In addition to the proposed Service Centre to be established in the core venture farm, the EIA team recommends that Farm # 40 be reserved for another Service Centre.  These centres shall basically be a complex of offices, telecommunications facilities, shopping malls, market, and a bus station.  Agro-processing plants, schools, health centres, and social amenities are also expected to be in proximity to the service centres.  Such activities will lead to population increase in the area and aggravate the problems related to solid and effluent waste disposal and public health.  

The proposed activities in the Nansanga Farm Block are likely to impart both negatively and positively in the area.  The positive socio-economic impacts will arise from provision of social amenities that will include services such as job creation, schools, health centres, etc. For example, it is envisaged that more than 90% of the unskilled labour will be recruited from within the Nansanga Farming Block catchment’s area.  For skilled labour, priority will be given to Zambians with suitable qualifications before engaging expatriates.
As investors implement their activities in the Farming Block, it is envisaged that there will also be some improvement in the health services provided in the area.  This will be achieved through the rehabilitation of existing health centres and construction of a new clinic at Farm # 40. The negative impacts on the health services could arise from increased interaction between project workers (who may come from outside) and locals.  This could lead to increase in transmission of STIs, STDs, HIV/AIDS, TB, etc in the area.  The perceived increase in population will result in shortage of health services in certain areas of the Farming Block.  On the other hand, the positive impacts on education will arise from improved education infrastructure for Kabeta, Mapepala, Mutale and Masunga Primary Schools.  There will be need to open two basic schools in the area.  Improvement in educational services will encourage pupils to attend classes and will also attract teachers to work in the area.  However, the expected increase in population in the area would result in shortage of educational infrastructure and services in the area.

At national level the project is expected to attract many investors (both local & foreign) who will bring substantial capital in the area.  The injection of such capital investment will have far-reaching multiplier effects on the national economy.   Similarly, the export of various agro-products will significantly improve the foreign exchange status of the country.

The assessment of the human settlement considered the potential social changes that would result from human settlement and their subsequent impact on the environment.  Population increase as a result of the influx of employment seekers and service providers would result in impacts that are related to the use of the limited natural resources, sanitation and public health facilities. The other social change is the tribal and ethnic interaction that would result from in coming of investors and farmers of different tribes and races in the area.  This may result in cultural, tribal, religious, ethnic and traditional conflicts.   

The main purpose of constructing dams in the Farming Block is to store and provide water for both livestock and crop production especially on Commercial Farms.  Irrigation will thus ensure efficient, increased and sustained crop production.  Apart from the dams, other sources of water for irrigation are the rivers, streams, dambos and underground water, which are readily available within the Farming Block.
A large percent of the Farming Block forest will be opened up to pave way for commercial cultivation of agricultural crops.  Opening up new land for agricultural purposes will lead to loss of existing habitat and decreased biological diversity in these areas. There is also likelihood of loss of fertility and soil compaction due to utilization of heavy machinery. 

Based on the findings of the EIA, certain conclusions can be drawn and some recommendations made.  It has been observed that the decision to establish Nansanga Farming Block was made before the EIA was carried out.  This is inappropriate because, in essence, the EIA must be conducted at the feasibility stage of any project.  However, it is agreed that the Nansanga Farming Block Project be implemented subject to compliance with the highlighted mitigation measures, recommendations and monitoring plan.

With the change of land status from Customary to State land, it is hereby recommended that (i) the Chief or his senior representative must be sitting on the Land Appropriation Committee, (ii) the Chief must receive an appropriate percentage of land rates and royalties to compensate for the benefits and rights he currently derives from his customary land, (iii) land appropriation must not displace the local people, (iv) sufficient land must be reserved for the local people to carter for the expected population increase, (v) for plots to be occupied by the local people, obtaining title deeds shall be optional.  This is in view of the fact that some local community members may not be able to pay ground rates.  The investors will have social obligations to the community by ensuring that they provide basic social services and abide by the Country’s Labour Laws.

Siting of the factory needs to be revised because it is located in Serenje National Forest.  There are three options to be considered: 1) to have the 70 ha area degazetted, 2) to have the company be paying rentals to government, 3) relocate the factory to another area.

The other recommendations are that (i) Farm # 40 must be reserved for the development of a Service Centre, (ii) the current status of Kafinda GMA must be maintained and that no major developments should take place in there, (iii) investors should contribute towards development and implementation of a management plan for Kafinda GMA, (iv) the Kanyakanyaka Dam must not be constructed.  In cases where two dams have been proposed on a river, one dam upstream can be constructed and the one downstream be a weir, (v) all investors and their employees must respect laws governing protected areas (e.g. Forest Reserves, National Parks, etc), (vi) all land users in the area must strictly adhere to the mitigation measures highlighted in the report.

1 INTRODUCTION

This report attempts to present findings of the Environmental Impact Assessment (EIA) field study, which was carried out in Nansanga Farming Block in Serenje district from 12th October to 3rd November 2005. The findings include the major environmental impacts that may arise from the proposed agricultural activities in the area and possible measures to mitigate or avoid these impacts.

1.1 Project Description

Nansanga Farming Block is 60 km northwest of Serenje Boma (See Appendix 3a). It is one of the nine (9) agricultural Lands the Zambian Government through its Poverty Reduction Strategy Papers (PRSP) has identified and recommended for commercial agricultural development.  Others are Kalumwange (Western), Luena (Luapula), Manshya (Northern), Solwezi (North-Western), SADA (Copperbelt), Mungu (Lusaka), Simango (Southern) and Mwase-Phangwe (Eastern) Provinces. The Governments main purpose of commercializing some agricultural lands is to encourage investment in specific areas in the country and produce raw, semi-processed or fully processed export crops.

Like other proposed commercial agricultural lands, Nansanga Farming Block will comprise of one core venture (10 000 ha), large commercial farms (1000 – 5000 ha), medium farms (50 – 900 ha) and small farms (20 – 40 ha).  The small holding/farms will possibly operate on an out-grower scheme kind of arrangement similar to that of Nakambala Sugar Estates and Kaleya small-holdings.

Nansanga Farming Block is surrounded by the following settlement schemes: Luombwa, Sasa, Munte, Kasanka, & Kampumbu.  The farms in all these re-settlement schemes have long been allocated to prospective farmers.

1.2 Justification & Objectives

It is the policy of the Zambian Government (as enshrined in Section 3(1) of the Environmental Protection and Pollution Control Act under Environmental Impact Assessment Regulation (Statutory Instrument No. 28 of 1997) that before any development project is undertaken, an EIA is carried out. 

The EIA process is a necessary undertaking because it is fundamental to mainstreaming environmental and social concerns in project development.  Furthermore, the EIA process is a critical tool towards the achievement of the Millennium Development Goal # 7 “Ensuring Environmental Sustainability.”

EIA Regulations 3 (2) requires a project brief on the following type of projects (under 12 others) 

f. Projects located near environmentally sensitive areas such as:

i. Indigenous forests

ii. Zones of high biological diversity

iii. Zones prone to erosion or desertification

iv. Areas used extensively for recreation and aesthetic reasons

v. Areas supporting populations of rare and endangered species

vi. Areas of human settlements, particularly those with education and health facilities

EIA Regulation 7 © Second Schedule: Projects, which require full EIA, include

i. Dams, rivers and water sources

ii. Agriculture

iii. Processing and manufacturing industry

iv. Electrical infrastructure

v. Nature conservations areas

These selected schedules in the regulations come very close to the situation obtaining in the development of Nansanga Farm Block.

Further according to project classification of World Bank Environmental Assessment Guidelines of 1989, the Nansanga Farm Block Development Project falls under “category A” of the projects which have divers and significant environmental impacts. In view of the foregoing, the EIA was designed to achieve the following objectives:  

1) To identify and predict possible impacts 

2) To map out a plan to monitor avoid, mitigate and/or compensate the negative impacts to all investors will have to adhere to.

(See Appendix 2 for the actual TORs).
1.3 Scope of Work

The approach taken for the assessment was to consider the major components of the project and then predict their impact on the environment.  The scope of work was therefore to assess the impacts of the following activities in the project area:

(a) Construction of dams and reservation on both up and down streams of the major rivers

(b) Construction of roads and electricity grids

(c) Agricultural activities

(d) Planned and unplanned human settlements

(e) Service Centre

(f) Factory and agro-processing plants

(g) Irrigation Activities

1.4 Policy, Legal and Administrative Framework.

It is important to address the statutory policy and customary dimensions in order to establish a framework for setting Environmental quality and performance standards, and the institutional framework for monitoring and enforcing compliance with regulations it is from this perspective that the two dimensions are proposed for consideration.

1.4.1 The Lands Act

According to this Act, all land in Zambia is vested absolutely in the President who holds it in perpetuity for and on behalf of the people of Zambia (Lands Acts 1995, CAP 184 of the Laws of Zambia).  The Commissioner of Lands executes the day-to-day administration of land matters on behalf of the President.

This Act recognizes two categories of Land i.e. State land which is appropriated under statutory tenure, and customary land which is appropriated under customary tenure through the chiefs.  The Nansanga Farm Block covers about 100,000 hectares which have been converted from customary land to state land. The multi-disciplinary Committee on Farm Block development shall act as agents for the Commissioner of Lands in identifying and advertising of the farms available for occupation to both local and foreign investors, members of the public inclusive.

1.4.2 Environmental Protection & Pollution Control Act

In order to ensure sustainable environmental protection & management, the Government of the Republic of Zambia (GRZ) in 1997 promulgated the EPPCA.  The Environmental Impact Assessment Regulations (Statutory Instrument # 28 0f 1997) Section 3 (1) states that “A developer shall not implement a project for which a project brief or environment impact assessment (EIA) is required under these regulations, unless the Project Brief or an Environment Impact Assessment has been concluded in accordance with these regulations and the Council has issued a decision letter.” 

1.4.3 Local Government Act

This Act makes provisions for the establishment of Councils, which are governed by Councilors who are elected during Local Government Elections.  The Councilors are responsible for facilitating development.  They make appropriate resolutions and by-laws that enable Councils to function.  Nansanga Farm Block is represented by three Councilors from the following wards: 1) Nanswa ward, 2) Musangashi Ward, and 3) Muchinga

1.4.4 Forest Act

The Forest Act is important because the Farm Block borders Musangashi, Musola, Munte & Luombwa Local Forests.  This Act provides for:

(a) The Establishment of National and Local Forests and Joint Forest Management Areas.

(b) The Participation of local communities traditional Institutions, NGOs and other stakeholders in sustainable Forest Management.

(c) The conservation and use of forests and trees for the sustainable management of forest ecosystems and biological diversity.

(d) The implementation of relevant international conventions. 

The Serenje District WASHE has established Village Natural Resource Management Committees (VNRMCs) at Luombwa and Munte. 

1.4.5 Wildlife Act

This Act is important because part of the area covered by Nansanga Farm Block is an established Game Management area (Kafinda), which acts as a buffer zone to Kasanka National Park.  Titling of land in a GMA is subject to the approval of the Zambia Wildlife Authority (ZAWA) and if consent is granted such an area ceases to be part of the Game Management Area.  These policies are enshrined in the Wildlife Act.  This Act provides for the:

(a) Establishment, control and management of National Parks.

(b) Establishment, control and management of Game Management Areas. 

(c) Sustainable use of wildlife and effective management of the wildlife habitat areas in Game Management Area.

(d) Enhancement of the benefits of Game Management Areas both to the local human population and to the wildlife 

(e) Involvement of the local communities in the Management of Game Management Areas.

(f) Development and implementation of management plans with the local communities.

1.4.6 The Water Act

This law is established for the Management and sustainable utilization of both Surface and Ground Water. It pays special attention to the management of Watersheds and Catchment Areas.  It prescribes the manner in which dams and irrigation practices are to be established.  Most of the main rivers in the Nansanga Farm Block have been proposed for damming and irrigation schemes. 

1.4.7
Other Important Acts

1.4.7.1
The Investment Act 

1.4.7.2. 
The Land Convention of Titles Act

1.4.7.3 
The Sate Lands, Reservations and Trust Lands Acts

1.4.7.4
Public Health Act

1.1.7.5
National Heritage Act 

BACKGROUND

1.5 Location

The Nansanga Farming Block is a 100 000 hectare entity located in Serenje District in Central Province of the Republic of Zambia.  The greater part of the Farm Block is in Chief Muchinda’s area with a small portion extending into chief Chitambo’s (Kafinda’s) area.  The farm block lies within the bounds of Latitudes 120 30’ and 13o 15’ South and Longitudes 29o 50 and 300 15’ East.  The nearest point of the farm block is about 60km from Serenje town (For details see the Map of Nansanga Farming Block, which has been included in this report as Appendix 3).

1.6 Climatic Conditions

Nansanga Farming Block, like the rest of the district, generally experiences moderately cool temperatures with three distinct seasons.  A dry, cold season from May to July with temperatures ranging from 3 to 22o, a warm dry season from August to October with temperatures ranging from 15 to 35oC and a rain season from November to April.  The average rainfall ranges between 1000 mm and 1200 mm.

1.7 Soils

Nansanga Farming Block overlay has Sandstones, quartzite and shale of the Katanga System.  These give rise to heavy and more fertile soils which are generally yellowish red sandy clays.  The hue varies from pale orange (clay sands) to reddish brown (heavy sandy clays) which support Chipya vegetation.  It must be noted that these soils, if not well managed, tend to leach heavily. 

1.8  Vegetation

The Vegetation in the Nansanga Farming Block is largely a combination of Brachystegra and Julbernadia Paniculata Woodlands (which is P4, P5 & P6).  The unique feature here is the prominent presence of Uapaca and Protea species, which tend to mask the original vegetation in some places.  The Vegetation growth is largely retarded by the annual cutback for either Chitemene or caterpillar collection.  The results are the appearance of secondary regeneration as the forests rarely reach their climax especially the Brachystegia and Julbernadia species.  Chipya Woodland (B4) is the other type present here, which occurs largely on the dambo edges.  Flood plain and dambo vegetation type occur in the Kafinda GMA.  At the Catchment of streams there is mainly trash group vegetation of Syzygium, Combretum, Terminalia and a bit of Acacia.

1.9 Hydrology and Drainage 

The Nansanga Farming Block’s drainage System is supported by the Central Watershed, which runs from the South to the North of the District.  This watershed is the source of the main rivers namely the Luombwa, Munte and the Kasanka.  There are also sub-catchment areas within and outside the farm block which are of significant importance to the farm block, these are:  the Musangashi, Luombwa, Musola.  Mulembo Local Forests, which form sources of perennial streams, which flow into the main drainage system.  Ironically this whole drainage system flows in to the Kasanka National Park and has a very big influence on the ecology of the park.

1.10 Topography

The Nansanga Farming Block, like earlier stated, lies on the high North Zambia plateau at an altitude range of 1000m to 1200m above sea level.  The terrain of the farm block is relatively flat with hills running on the Southern part.

1.11 Demography

The 100,000-hectare of the Nansanga Farming Block has about 427 households with an average of 6 people per household.  Population distribution is concentrated along Serenje - Mapepala Road, with dense population in Mukomansala, Mapepala, Shindaila and Nabowa Villages.  Other major settlements are along Luombwa River and around Masunga area.  The rest of the area is very sparsely populated.

1.12 Socio-Cultural

The indigenous people in the Nansanga Farming Block and surrounding areas are mostly of Lala ethnic background.  Two features distinguish the culture of the Lala People.  First is their economic dependence on ancestral land.  This can be clearly seen in their sense of traditional ownership of land and unrestricted access to the use of the natural resources in the area through various traditional practices.  Secondly is their strong decentralized traditional leadership hierarchy.  The Chief is the head of a clan with the Chilolo (indunas) acting as advisors to the chief and the sulutanis (Headmen) acting at the ground level on behalf of the chief.  Among other responsibilities, the Sulutanis are charged with the responsibility of administering land and the local people on behalf of the chief.

1.13 Socio – Economic

The livelihood strategies of the people in the Nansanga Farming Block largely depend on agricultural activities and collection of non-wood forest products.  Cassava is the main crop grown in the area.  Other crops grown in medium to small quantities include groundnuts, beans, sorghum, finger millet, sweet potatoes and maize.  Livestock though being a source of livelihood is only practiced on a small scale Animals mostly reared include goats, pigs, chickens and ducks.  Caterpillar, Masuku, honey and mushroom collection is another off-farm income generating activities the people depend on for livelihood. 

METHODOLOGY OF THE STUDY

Taking into account the multi-sector project activities planned, and the vastness of the farming block, the assessment team was divided into three theme groups namely:

i) Socio-culture: to assess the impacts of the various project activities on the socio-cultural norms of the local community.

ii) Ecological: to assess the inputs of the various project activities on the ecological status of the area. 

iii) Infrastructure: to assess the impacts of infrastructure development on the ecological and social aspects of the area.

1.14 Planning 

The team, initially comprising officers from national and provincial levels reviewed the terms of reference for the team in general and for each theme group which mainly included undertaking a reconnaissance study, data collection, data analysis and report writing.

1.15 Reconnaissance Survey

The team, which then included officers from Serenje district, undertook a two-day study tour to obtain a general impression of the study area, and to note the significant environmental issue that would require further investigation.

3.3
Scoping Exercise

Two stakeholder consultative meetings were held in Serenje District. The first comprised of the Director of Agriculture, Commissioner of Lands, District Commissioner and four DDCC members, Council Secretary and the district Planner, representative from the Environmental Council of Zambia, Chief Agriculture Specialist, Principal Agriculture Specialist, representative from Nansanga Farm Block Team, Provincial Agriculture Co-odinator, Principal Extension Officer and representatives from Kasanka Trust. The second meeting was held at the palace of Chief Muchinda were his subject were present.

The purposed of the study  

1.16 Planning for Data Collection

Following a review of the reconnaissance survey, the significant environmental issues were presented and refined in plenary sessions.    Based on the agreed sets of environmental issues the groups formulated action plans for their data collection process. 

1.17 Data Collection


Both primary and secondary data were collected.

1.17.1 Primary Data

(i) Direct Observation: This process involved the noting of the ecological, social and economic factors as the groups walked, flew over and drove through the area.

(ii) Aerial Observation: This process involved the noting of ecological social and economic factors during flight over Kasanka National Park and Kafinda GMA.

(iii) Transect Walks:  The groups walked through some parts of the study area in the company of community members who provided information on the prevailing social and economic lifestyles in relation to land use.

(iv) Focus Group Discussions: The groups facilitated focus group discussions that included local councilors, traditional leaders (Indunas) and community members at Chief Muchinda’s Palace at Mapepala & Kabundi.  This Process was to yield qualitative information on community perceptions of the proposed development.

(v) Semi-Structured Interviews:  Semi-structures interviews were made to obtain data from institutions including the local authority, and central government agencies as well as semi-government institutions. 

(vi) Consultations: The groups made consultations with stakeholder agencies for expert advice.

1.17.2 Secondary Data

The team made reference to secondary sources that included Topographic Maps, Project reports, Administrative reports, as well as text materials.

1.17.3 Team Report and Feedback

Following data collection the term met in plenary session to review in details the data finding and discuss the possible environmental imputes and mitigation measures.

1.17.4 Final Report Compilation

A report-writing group comprising 6 officers from the main group was assembled to compile the draft Environmental Impact Assessment Report (See Appendix 1). After this process, the draft report was to be subjected to Public Scrutiny. 

FINDINGS/IMPACTS

The assessment considered the major components of the project & how the would impact upon the environment.  The components considered include construction of dams, road and electricity grid, factory and agro-processing industry, human settlement, service centres, irrigation and agriculture production (Refer to Appendix 3b for details).

1.18  Impacts of Dam Construction

Eight dams are proposed to be constructed in the entire Farming Block.  Six of these dams are sited on the Luombwa River system (and its tributaries), whilst one is one of the tributaries of the Kasanka River.  Dams on the Luombwa River system are sited as follows:

(a) Luombwa River

(i) Munte (2 Dams)

(ii) Musangashi (1 Dam)

(iii) Nyakenyaka (1 Dam)

(iv) Muswapala (tribute of the Lube River) (1 Dam)

NB. Lube River is a tributary of the Luombwa.

(b) Kabumba River (which flows into the Kasanka River)

These drainage systems run from the Southern axis of the Farm Block to the Northern axis.  Coincidentally, all these rivers flow into the Kasanka National Park.

The impacts related to the construction of these dams can be categorized into two main groups: downstream impacts into the Kasanka National Park and Kafinda Game Management Area, and upstream impacts on the Farm Block proper.

1.18.1 Downstream impacts

The impacts in the National Park relate to hydrological changes of water quality & quantity, which are crucial to the maintenance of the main freshwater habitats which are central to the character and ecological integrity of the park.  Studies undertaken by the UK government’s Darwin–initiative funded programme aiming to conserve the main freshwater habitat revealed that water quality is still very good across the park and that enrichment of water bodies is from natural geological weathering and incursion of water through deep geological deposits as ground water.  Several of these rivers that flow into the park are partially maintained by groundwater inputs.  The wider catchment lies outside the park boundaries extending to the Congo.  The impacts therefore would arise from:

(i) Increased abstraction from surface water or groundwater resources which might lead to reduced water levels in the wetland habitats

(ii) Damping down of natural flow patterns and seasonal flow regimes by the introduction of dams upstream of the National Park will potentially reduce seasonal inputs of nutrient-rich sediments of backwaters and flood plains under flood conditions

(iii) Increased nutrient loading (e.g. Nitrate and Phosphate) from artificial fertilizer application upstream would lead to eutrophication of water bodies within the short-term, especially from surface flow, while permeable geology might lead to pollution of groundwater deposits, potentially leading to long-term inputs of excess nutrients into freshwater habitats.

(iv) Clearance of primary and secondary woodlands to open up land for agriculture will lead to increased soil and silt input into river systems

(v) The other impact will arise from increased access into these areas as a result of activities around dams.  This will lead to escalated problems of poaching, uncontrolled fires, and use of illegal and unsustainable methods of fishing.

Freshwater habitats under threat are:

i. Papyrus Swamps: These support rare antelopes such as Sitatunga and migratory birds.  They provide good game viewing ground for animal and bird lovers.

ii. Lakes/Ponds: They are both perennial and seasonal open water bodies which host hippopotamus & Nile crocodile.  The fringes are popular with wading birds, animals such as Sitatunga, and insects such as Dragon fly, and also fish.

iii. Perennial Rivers: These support fish and a wide range of bird species.  The rivers also play the role of replenishing water levels and nutrients under flood conditions.  They refill the backwaters whose connectivity provides good spawning ground for fish.

iv. Dambos: These are seasonally inundated wet grasslands, which support Waterbuck, Reedbuck and various wading birds

v. Riverine flood plains: These are also seasonally inundated habitats providing good grazing for Sable & Puku.

vi. Other important woodland habitats include:

a. The Mushitu (wet evergreen forests which are dominated by Syzigium guinensee) They are interspersed by Papyrus Swamps and are maintained by both fresh surface water and underground water.  These provide a very good roosting ground for an annual influx of the straw-coloured fruit Bat (Eidolon helvum) whose population is in millions and provide spectacular viewing between 17.00 – 19.00 hours as they fly for forage beyond the park.

b. The Mateshe Woodland, a remnant of habitat comprising evergreen forest found along river corridors

c. Chipya Woodland: This is a fire-resistant woodland of Erythrophleum africanum, Afromomum alboviolacen, and Pteridium aquilinum.  These survive the effects of late burning.

1.18.2 Upstream impacts

The proposed dams will service large commercial agriculture ventures and a large number of small-scale farms.  The impacts associated with this area are:

1) In-load of agrichemicals:  Commercial farming is largely associated with intensive use of chemical fertilizers, insecticides and herbicides.  These will be washed into the dams where they will be concentrated.  The water pH will change, and so will its density and some chemicals are toxic to aquatic life.  These effects will be spread by the floodwater.  Salination of the water in the river system as result of these chemical inputs cannot be ruled out.

2) Dislocation of upstream communities:  Some communities live along the streams.  Some of these villages are in danger of being inundated resulting in their being forced to relocate.  This will disrupt the already existing farm settlement pattern.  Spill over into protected areas will be expected

3) Loss of agricultural land:  Inundation will reduce some of the planned farm portions.

4) Increased water-borne diseases:  Increase in areas covered by water increases the breeding surface for malaria vectors (Mosquito).  Bilharzias and diarrhea are some of the water-borne diseases that might also thrive under these new conditions.  Should fish stocks rise, a concentration of fishermen would also import problems of cholera, which are associated with many fishing camps in Zambia.

5) Environmental Degradation:  This will arise from increased pressure caused by human activities around the dam.

6) Proliferation of aquatic weeds: this will arise from increased nitrification of water in the dams and the fact that water flow will be greatly reduced.  Some of the weed will come through natural inflow whilst farmers may import others.  The problem of the Kafue/Kariba weed should be borne in mind.
7) Inundation of habitats and niches:  There is an extensive river/dambo system at the head of various streams.  These have provided good nocturnal grazing for wildlife.  Some areas are niches for water snakes, frogs, mice and other small organisms.  Inundation will upset the current existing habitats.
1.19 Impact of Road Construction

The road infrastructure development in the Farm Block will comprise the expansion of the existing primary feeder roads and the construction of a network of internal access roads as described below.

1.19.1 Extension of the Road width

The extension of the road width, which is expected to be carried out on the three primary feeder roads (described below) should upgrade their capacity from largely on-way to two-way traffic flow.

1) Central Route:  This route spanning about 50 km approaches Nansanga through Munte, Saasa and Kampumbu Farm Blocks before entering the project area, forking northwards at the intersection with the eastern route after Munte School (11 km).  A distributor road branches westwards at the entrance of Kampumbu leading towards the core venture across the Luombwa River.

The significant environmental features along this route include the Munte – Luombwa Hills in the region around Munte & Saasa mock.  Some human communities were observed along the route particularly between Kabundi Health Centre and Luombwa River and around Lupiya School.

2) Western Route:  This route approaches the Farm Block through Mulilima area on the Great North Road and stretches northward for about 37 km to its border with Luombwa Block, 5 km after the Ifuna River.  The route thereafter proceeds as a new route northwards for about 14 km where it merges with the distributor road from the core venture at the extreme western edge of the Farm Block.  The environmental features along this route include the Luombwa watershed hills around Saasa block, some human settlements especially nearly Nyamanda and Ifuna Rivers.

3) Eastern Route:  Before reaching the project area, this route passes through rocky terrain which forms part of the Munte River catchment region.  The road is about 60 km up to the Chief’s Palace, another 12 km.  As indicated above , the expansion in road width will translate into the expansion of the overall road reserve from approximately 6 – 8 m to 12 – 15 m.  This extension should allow an extension of the metreable surface to about 6 m. 

1.19.2 Opening up of Access Roads

The proposed agricultural development extension will require the opening of the largely virgin land for Access Road construction.  Intensive construction of these roads (about 6m wide) will take place in the zones occupied by small and medium-scale holdings around the core venture in the western part of the Farm Block.  This scale of agricultural production requires road accessibility for each farm stand.  Much more intensive development is expected in the eastern half of the Farm Block mainly due to a higher density of small-scale farm holding relative to the western region. 

The development of the above road infrastructure is likely to have significant impacts both in the short- and long-term.  Table 1 summarizes these impacts (both during and after construction) and the suggested mitigation measures.

(i) Ecological Impacts:
Vegetation clearing and mechanized material excavation will result in soil erosion and increased runoff into river drainages.  The short-term consequence of this is the sedimentation of riverbeds and disruption of aquatic life.  This is considered more significant in the western region where, as highlighted above, catchments for two major rivers are found.  More intensive Access Road development is the eastern region is, in the long-term, likely to cause disruptions to wildlife habitats and the migratory bird routes due to its proximity to the GMA, local forest and National Park.

(ii) Social Impacts
The development of the primary roads is likely to attract a proliferation of unplanned roadside settlements both within and outside the project area for commercial and social benefits.  Areas with a considerable density of settlements along these routes are likely to experience growth.


Table 1 Analysis of short-term and long-term impacts
	POTENTIAL IMPACTS
	HOT SPOT
	MITIGATION MEASURES

	Soil erosion as a result of vegetation removal: 


	All sloppy areas were the roads pass across catchments.
	- Construction of lead-off and storm drains and culverts. 



	Population increase along the road resulting in poor land use. 


	Areas along the roads
	· Systematic farm allocation along the roads to reduce haphazard settlement 

· Establishment and maintenance of road reserves

	Accident risks associated with vehicular traffic and transport.


	Populated areas along the roads


	· Establishment of speed controls and placement of road signs. 

· Public awareness of road safety

	Creation of new pathways for disease vectors affecting humans and animals


	All livestock rearing farms and human settlements.


	· Establishment of veterinary check-points and provision of veterinary extension services.

· Sentization of people on all health risk and prevention measures.

	Disruption/destruction of wildlife though interruption of migratory routs, disturbance of wildlife habitats and noise related problem.
	Kafinda Game Management Area (GMA), Kafinda GMA, Kasanka National Park and Musale Local Forest
	Establishment of a conservation plan through which the general design of infrastructure in the GMA well structured.



	Opening up of avenues for poaching activities
	Kafinda GMA and Kasanka National Park 
	· Formulation of a Community based Management plan.

· Establishment of the whole GMA as buffer zone as opposed to the proposed 1 km stretch.

· Capacity building of Kafinda CRB


1.20 Construction of Electricity Grids

The Farm Block has three proposed electricity supply lines which are intended to service both major farming activities in the western region as well as the small-scale agriculture in the east.  The development of this grid system as described below will require the clearance of vegetation to create a way leave; the latter will measure 20 m in width throughout the grid line.

i. Western Extension Line
The grid line starts at Mulilima on the Great North Road and the road network, measuring about 40 km up to the extreme western part of the Farm Block.  It thereafter extends towards the core venture for 29 km up to Kabeta School.

ii. Central Line
This line similarly follows the Central route of the road network.  It starts from centre and passes through Munte & Kampumba Farm Block, to the southern boundary of Nansanga stretching about 70 km.  The line then extends for 22 km eastwards to the junction with the eastern line near the chief’s palace.

iii. Eastern Line
Like the Central Line, this grid line starts from the Town Centre.  It follows the western route of the road network, through Kasanka Block measuring about 50 km.  Passing through the density settlements around the chief’s palace, the line extends westwards towards Mapepala and terminates at the border with Kasanka National Park.

1.20.1 Way Leave Development Impacts

The way leave clearance will more likely have similar impact as the road network, given the closely related routing.  It will measure 253 ha (126.5 km x 0.02 km) inside the Block and 320 ha (160 km x 20 m) outside.  Table 3 summarizes the impacts and mitigation measures.

· Ecological impacts:  The way leave traverses through the major river catchments of the Luombwa & Munte to aggravate the effects of soil erosion on the river systems.  Further still, there is likely to be a significant disruption of the water retention capacity of the soils, hence affecting the groundwater systems.  Way leave clearance, particularly in the northern end of Nansanga Block, is likely to cause disruptions of wildlife habitats within the GMA.

· Social Disruptions:  Considering customary relationships within the road network, the way leave will likely accelerate the dislocation of existing settlements.  These disruptions may ultimately affect the social and economic linkages for the direct affected households.

Social and economic exclusion of the communities without access to electric power is likely to occur in the long run if demand factors are not accompanied by strong equity considerations.  The management of the inputs discussed above ought to address the cross impacts of the way leave and road reserve expansion.

Table 2 Impacts of way leave development

	IMPACTS
	HOT SPOTS
	MITIGATIONS

	Soil erosion as a result of vegetation removal along the way-leaves.


	Sloping ground on Catchment areas, areas around Nyamarda Musangashi.


	· Vegetation clearing and early burning just after the rainy seasons.

· Clearing to be limited to allocated and specified areas of the way-lakes. (way-leave traverse to be carefully set). 

	Dislocation of settlements along the way-leave.


	Communities around Nyamanda area, Mutale on Munte river, Chief’s palace and Mapepala school, Kabeta school.


	· The path of the way-leave should be negotiated with the affected communities to minimize inconveniences

· Where possible compensation to affected party be given for major losses. 

	Physical Disruption of wildlife habitats
	· GMA

· Protected areas
	· Grid layout should be discussed with ZAWA, Kasanka Trust and Kafinda community resource board, Serenje District Council and Serenje DDCC.

· No Grid should be constructed in the GMA.


1.21 Siting of Factories & Agro-processing Facilities

Refer to Appendix 5 (Map showing the proposed factory site for CELER FRIGOpack Zambia Limited – Serenje)

1.21.1 Social-Economic Impact

The proposed activities in the Nansanga Farm Block are likely to impart both negative & positive impacts in the area.  From infrastructure point of view, socio-economic impacts will arise from social amenities that will be provided will include services such as job creation, schools, health centres, etc.

1.21.2 Employment Creation

One of the expected most positive impacts is the creation of employment for the local community members.  It is envisaged that more than 90% of the unskilled labour will be recruited from within the Nansanga Farm Block catchment area.  For skilled labour, priority will be given to Zambians with suitable qualifications before engaging expatriates.  It is also anticipated that more jobs are expected to be created as the project progresses.

Project members of staff will also plough salaries and wages into the local economy directly through purchases of various goods and services.

1.21.3 National Economy

The project is expected to attract many potential investors (both local & foreign) who will bring substantial capital in the area.  The injection of such capital investment will have far-reaching multiplier effects on the national economy.   Similarly, the export of various agro-products will significantly improve the foreign exchange status of the country.

1.21.4 Health Services

As investors implement their activities in the Farm Block, it is envisaged that there will also be some improvement in the provision of health services in the project area.  This will be achieved through rehabilitating existing health centres (e.g. at Mapepala and Kabundi) and construction of a new clinic at Farm # 40.

Expected impacts on health in the area will be positive & negative.  The positive aspects of the impact will be improved health services as a result of rehabilitation & construction of old and new clinics respectively.  On the other hand, negative impacts could arise from increased interaction between project workers (who may come from outside) and locals.  This could lead to increase in transmission of communicable diseases such as STDs, HIV/AIDS, TB, etc in the area.  Perceived increase in population will result in stretching of the few health services in certain areas of the farm block.

1.21.5 Education Services

The positive impacts on education will arise from improved education infrastructure for Kabeta, Mapepala, Mutale and Masunga Primary Schools.  There will be need to open two basic schoold in the area.  Improvement in educational services will encourage pupils to attend classes and will also attract teachers to work in the area.  Further, job creation for parents will improve their household income base.  As a result of improved household income base, parents will be encourage their children to attend school and dissuade them from opting for caterpillar collection during school days.  The perceived increase in population in the area would result in shortage of educational services in the area.


Table 3 Impacts of siting of factories and agro-processing facilities
	IMPACT
	HOT SPOTS
	MITIGATION

	Aggravation of solid waste problems in the area.


	Area around Chisangwa railway siding which is on the Serenje watershed – Area planned for an Agro-processing industry.


	· On farm no.40 designate site for solid waste disposal/treatment.

· Subject the industrial developments to specific EIA

· Subject the Industrial development to specific EIA.

	Aggravation of effluent discharge
	As above 
	· 


1.22 Human Settlement

The assessment of the human settlement considered the potential social changes that would result from human settlement and their subsequent impact on the environment.  Population increase as a result of the influx of employment seekers and service providers would result into impacts that are related to the use of the limited natural resources, sanitation and public health facilities.  Change in land tenure status from customary to state land is another social change with serious social and ecological impacts on the environment.  The other social change is the tribal and ethnic interaction that would result from coming in of investors and farmers of different tribes and races in the area.  This may result in cultural, tribal, religious, ethnic and traditional conflicts.  The potential social and ecological impacts of the mentioned social changes and their proposed mitigation measures are analyzed in the table below.


Table 4 Impact of human settlements
	IMPACT
	HOT SPOTS
	MITIGATION

	Tendency to expand and encroach onto Protected Forests Areas, Catchments & Wetlands due to uncontrolled increase in population immigration as a result of employment and trading opportunities


	Areas close to Musangashi Local Forest, the GMA and areas along rivers and streams


	· Formation of Village Natural Resource Management Committee as a local control mechanism 

· Embarking on JFM with villagers, CRBs, and new farmers on all local farms

	Encroachment on planned but not occupied farms


	All numbered farms that may not be quickly taken


	· Establishment of buffer zones to protected areas

· Preparation of area land use plan

	Land ownership conflicts as a result of unclear tenure procedures on unnumbered plots


	All unnumbered plots which in the past fell under customary tenure


	Establishment of Project Area Management Committee to monitor and oversee distribution and occupation of both numbered and unnumbered farms. 



	Disruption of social linkages and cohesion as a result of destruction of village solidarity


	Inter village system and its socio-cultural practices in the area
	Develop social amenities which bring people together to preserve their culture and heritage



	Disruption of traditional institutions


	Village Headmen

Chiefdom


	Develop funding mechanisms that will enhance the new roles.



	Increase in communicable diseases


	· Villages

· Farms

· Service Centre
	· Strengthen Basic Health care provision

· Sensitization in HIV/AIDS and establishment of VCT

	Loss of use rights to various natural resources (forest, rivers, land, forest products)


	Local communities in the project area


	Provision of alternative sources of incomes and livelihoods/local empowerment



	Racial, religious and ethnic conflicts
	Local communities & immigrants
	Develop social facilities & promote cultural integration

	Increase in crime due to new investment and population increase
	Commercial farms and other business centres
	Establishment of Police Station & community policing in the area 

	Loss of political influence in matters affecting the area
	· Local Traditional and Civic leaders

· Local communities
	Promote cultural integration through civic education, social functions


1.23 Impact of Service Centres

It has been proposed that a Service Centre be established in the core venture farm of the Farm Block.  Further, the EIA team has also recommended that Farm # 40 be reserved for another Service Centre.  These centres shall basically be a complex of offices, telecommunication facilities, shopping malls, market, and a bus station.  Agro-processing plants, schools, health centres, and social amenities are also expected to be in proximity to the service centres.  Such activities will lead to population increase in the area and aggravate the problems related to waste disposal and public health.  The impacts are presented in Table 5.


Table 5 Impacts of Service Centres
	IMPACT
	HOT SPOTS
	MITIGATION

	Aggravation of solid waste problems.


	Location of service centres and surrounding areas/farms


	· Provide a suitable disposal site away from environmentally sensitive area.

· Disposal pot size should be sufficient to provide a land fill

· Engage private contractors to deal with final disposal of solid waste

	Industrial and domestic waste disposal
	Location of service centres and surrounding areas/farms


	Initial treatment of effluents before channeling it to areas of low environmental impacts


1.24 Impacts of Irrigation

The main purpose of constructing dams in the Farm Block is to store & provide water for both livestock & crop production especially on Commercial Farms.  Irrigation will thus ensure efficient, increased and sustained crop production.  Apart from the dams, other sources of water for irrigation are the rivers, streams, dambos and underground water, which are readily available within the Farm Block.

Irrigation can basically be defined as “the artificial watering of plants.”  Awareness of negative impacts likely to arise from irrigation is very crucial in ensuring sustainable development in the Farm Block.  Impacts of immediate importance include soil erosion, salination of irrigation land and water bodies, water logging, and leaching of soil nutrients, proliferation of weeds, pollution & contamination of local groundwater.

1.24.1 Soil Erosion

Soil erosion is the displacement of soil materials on the ground surface by action of moving water or air.  Water movement on the ground surface causes water erosion, which is our area of concern.  This impact can be exhibited by 

· Loss of cultivable land

· Deterioration of water resources on cultivable land

· Loss of soil fertility as a result of washing away of humus and natural nutrients

· Flooding of valley bottoms and silting of dams, rivers and ponds.

All farms along the rivers and streams will need to be mentioned in this respect if they come under irrigation.  Farms on ground more sensitive to erosion are Farm # 29 and part of Farm #37 .  Farms under the influence of the Kupulaulwa Hillssuch as Farm #s 62, 63, 64, 65, 90 and 91.

1.24.2 Salination of Water & Irrigation Land

The Nansanga Farm Block in its current state has not been subjected to reckless land use which can escalate salinity beyond natural levels.   Salinity may be defined as “the concentration of salts dissolved in water.”  Salinity may occur due to the presence of a particular salt.  A special kind of salinity is that caused by the pollution of land & water in various ways, especially by substances which are not naturally found in the environment (e.g. emptying of domestic and industrial waste of all kinds into rivers and refuse dumps), fertilizers.

It must be noted that groundwater also contains some salts because the water tables are formed of water which has infiltrated the soil and has leached some of its salts.  The saltiness of the soluble salts present in the soil and subsoil (Hugues & De Leer, 1990).  The three reasons why irrigation escalates salination are:

· The soils of the Nansanga Farm Block tend to naturally leach.  Once irrigation is introduced, it will bring other mineral salts from the dams which will combine with existing salts leached in the soils.  These salts will be gradually exposed on the irrigated land as the water is evaporated.  The increase in the concentration of these salts will harm the crops through plasmosis or phyto-toxication.  This may also affect natural regeneration where fallow is envisaged.

· Salination of the soils may also increase through the application & spreading of other mineral salts such as chemical fertilizers.  Irrigation will dissolve these fertilizers and further infiltrate them into the soils.

1.24.3 Leaching of Nutrients

Where the soils are porous, as is the case with sandy soils, leaching of soil nutrients, agro-chemicals and chemical fertilizers increases.  It must be noted that the parent rock of the Farm Block is sandstone.

1.24.4 Pollution & Contamination of local ground water

Irrigation in itself will further enhance the infiltration of chemical fertilizers & other agro-chemicals into the groundwater.  It must be noted that boreholes have been largely recommended as sources of safe drinking water.  If, therefore, these chemicals infiltrate the water, then both shallow wells and boreholes will be unsafe as sources of water for human use.

1.24.5 Proliferation of weeds

Weed seed and plant material is generally transported by water.  When irrigation occurs, this weed seed and plant material is easily drawn out of the watercourse and deposited on arable land.  Some of the weed will also grow profusely along water furrows creating a bridge for insects and disease vectors for the intended crops.  A good example is the water hyacinth or Kariba weed, which has been a headache to deal with in many rivers and dams in Zambia.

All the above impacts have a very negative effect on the environment.  It is therefore incumbent upon all the developers to ensure that they develop the conservation buffers and put in place erosion control measures in order to minimize factors that may lead to land degradation irrigation.


Table 6 Impact of irrigation 

	IMPACTS
	HOT SPOTS
	MITIGATION MEASURES

	Soil erosion especially on sloppy grounds


	Irrigated lands round dams and rivers


	· Putting up of level-bunds on irrigated lands to ensure infiltration and reduction of run-off 

· Regulation of water application to avoid over watering
· Create buffers of about 20 – 40 m width between cultivated land and the rivers, streams and dambos.

	Water logging of soils
	Irrigated lands round dams and rivers
	Installation of and maintenance of adequate drainage system for removal of excess water

	Salination of soils
	Irrigated lands round dams and rivers
	· Application of appropriate cultivation method

· Ensure that irrigated lands are not over water logged.

· Cultivation of crops with salinity tolerance especially fruits 

	Leaching of soil nutrients


	Irrigated lands round dams and rivers
	Avoid over watering and replace nutrients through crop rotation organic fertilizer application

	Proliferation of weeds
	Mainly drainage lines


	· Maintenance of drainage lines through weed removal 

· Construct drainage line with brick linings (this also applies furrow irrigation)

· Monitor presence of prolific weeds such as Water Hyacinth

	Deterioration of water quality in the rivers & contamination of local ground water
	Down stream areas and local water tables


	· Improved water, management, agriculture practices and control of inputs (Biocides & chemical fertilizers)

· Frequent checking & control of the parameters for water quality and quantity


1.25 Impacts of Agriculture Production

1.25.1 Loss of Habitat & decreased Biodiversity

A large percent of the Farm Block is forests will be opened up to pave way for commercial cultivation of agricultural crops.  When new land for agricultural purposes is opened up, this will lead to loss of existing habitat and decreased biological diversity in these areas.

1.25.2 Loss of Soil Fertility

The expected causes of soil fertility losses are heavy machinery utilization during land preparation, stresses induced by clearing the natural vegetation and natural landslopes. 

1.25.2.1 Heavy Machinery Utilization During Land Preparation

1) Creation of hard pan

Ploughing is the most common method of preparing land for planting.  The soil pores under the plough get closed and eventually get compacted as the process of ploughing continues.  The compacted areas become thicker and harder after each ploughing operation, thus creating a hard pan.  The created hard pan reduces the infiltration of water into the soil thus allowing the lateral movement of water (in this case accelerating runoff and erosion of nutrient-rich topsoil. 

2) Introduction of new weed population

Weed infestation increases with the use of ploughs.  Each time the soils are inverted, new weed seeds are exposed to the top layer which is favourable for germination.  These weeds will continuously compete for nutrients with the desired crop.  

3) Surface sealing formation

Heavy machinery tends to destroy the crumby structure of the soil causing the soil particles to be compact, with low organic and moisture content.  In this state, infiltration of water is hampered; splash and runoff increase soil erosion.

1.25.2.2 Stresses Induced by Clearing the Natural Vegetation

Nansanga Farm Block will be a major commercial farming region and hence, it is expected that there will be massive clearing of the existing natural vegetation.  Much of the bare land will be exposed to direct raindrop and winds’ impact resulting in water, wind erosion and desiccation.

1.25.2.3 Natural Land Slopes

Slope is particularly important with arable land.  The slopes of Nansanga Farm Block are not so steep exceeding 12% restriction for arable lands.

PROPOSED MITIGATION MEASURES

This section summarises the soil conservation techniques which are thought to be appropriate for Nansanga Farming Block.

1.26 Mitigation on Heavy machinery Utilization

Conservation tillage implements include rippers and sub-soilers.  While utilizing conservation tillage implements, it is important that contour tillage or ridging and ridge tying is appropriately followed.

1.27 Mitigation Natural Land slopes

Biological and physical conservation measures are of considerable importance for water and soil conservation.  The appropriate measure is construction of level bunds along contour lines.  Plant productive grasses on the contour bund for firmness.  Yet grass is suitable for this purpose.

1.28 Introduction of Noxious Weeds & Plant Pests & Diseases

I. Noxious Weeds

The Noxious Weeds Act (CAP 343 of the Laws of Zambia) declares which weeds are considered to be noxious in Zambia.  The Noxious Weeds Act gives information on how to eradicate them.  The current list of noxious weeds in Zambia includes Lantana Camara and Water Hyacinth.

II. Plant Pests & Diseases

The Plant Pests & Diseases Act (CAP 346 of the Laws of Zambia) gives general direction concerning the control of pests and diseases and the importation of plants.

1.29 Contamination & Pollution of Soils, Groundwater & Surface Water 

The agricultural commercialization of Nansanga Farming Block is expected to consume a lot of fertilizers and pesticides per ha.  Overuse of fertilizers and pesticides may result in soil acidity and pollution of water bodies such as rivers and streams in the Farming Block.  Moreover, pesticides
have serious effects on the health of users, too.

1.30 Overgrazing & Soil Compaction by Livestock

Overstocked pastures are often overgrazed and the result is that land degradation becomes more serious and usually accompanied by the disappearance of valuable pasture species.

1.31 Increased Sedimentation of Local Streams & Rivers

Sedimentation of streams and rivers occur when the soil is washed down into the rivers due to erosion from upland cultivated and grazing land.

Table 7 Impacts of agriculture production and Mitigation mesuares
	IMPACTS
	HOT SPOTS
	MITIGATION MEASURES

	Loss of habitat and decreased biological diversity by replacement of natural forest with agricultural crops


	All farms
	· Create on farm biological diversity conservation areas, on each farm

· Leave natural vegetation strips between cleared farm components

	Loss of soil fertility, exposure of infertile sub soils and accelerated soil erosion due to use of heavy machinery for land preparation


	All commercial farms on which heavy equipment will be used.


	· Biomass retention and compensation to the soils by applying Agro forestry systems suitable for commercial farm.

· Introduction of biological and physical structures to minimize run-offs and improve infiltration.



	Introduction of noxious weeds and pests in the area
	All farms in the area
	· Phytosanitary certification of all plants materials that come into the area.

· Constant monitoring of weed and pest control

· Provision of extension services on crop management.

	Contamination and pollution of soils, ground water and surface water with agric chemicals


	All farm lands and river system


	Provision of extension services in integrated pest and disease management using both conventional and traditional control measures.



	Contamination and pollution of soils, groundwater and surface water with agriculture Chemicals


	All farm lands under crop production, and river systems


	Creation of enough buffer zones between crop fields and rivers.

· - Choice of chemicals with least residual impacts on, humans, animals and environment.

	Increased Sedimentation of local streams and rivers


	All rivers and streams in the farm block.


	· Plough across contours

· Apply both physical and biological soil erosion control measures

· Apply undisturbed buffer zone of vegetation cover of 20 to 40 meters, between streams and crop fields.

	Overgrazing and soil compaction by livestock


	Dambos areas and summer grazing upland areas


	· Ensure livestock population does not exceed optimum carrying capacity of the grazing area.



	 Loss of plant bio-diversity due to convention of natural woodlands into pastural lands.
	Farm block, National Park and GMA livestock farms in the area.
	Avoid clearing of natural woodlands for livestock production and promote supplementary fodder production.




STAKEHOLDER ANALYSIS FOR NANSANGA FARM BLOCK

By simple definition, a stakeholder is one (either as an individual or institutional/organization) who has an interest in something.  Stakeholders can be broadly classified into three categories, namely:

1. Primary: those who are affected directly by any impacts and will not relocate if there are stresses in the area.  These include area traditional leaders and local community members

2. Secondary: those who are attracted by economic gain or interest.  They may relocate if there are stresses in the area.  These include investors, traders, caterpillar collectors, etc.

3. Tertiary:  these are service providers who can be permanent or temporary.  These include govt. institutions (Agriculture, Forestry, Education, Health), NGOs, etc.

In addition, based on the above explanation, stakeholders can have diverse interests and roles in any given catchment area.  For Nansanga Farm Block, the following stakeholders were identified:

Table 8a Primary Stakeholders in the area
	STAKEHOLDER
	CONTRIBUTION
	EXPECTATIONS
	REMARKS

	Chief
	· Traditional leadership 

· Land allocation 

· Conflict resolution 

· Lobby for development


	· Maintenance of Traditional status 

· Play a role in land distribution 

· Receive some royalties 

· Security of tenure of his currently subjects. 
	Change in land status from Trade customary to state land may affect those expectations 



	Village Headmen/Women
	· Traditional leadership 

· Land allocation 

· Conflict resolution 

· Lobby for development

· Advice to the Chief


	· Maintenance of their status 

· Security of land tenure for villages under them.

· Social responsibility from Investors that enhances local economic & cultural Development
	Pears of erosion of traditional values and loss of authority. 



	Local Communities
	· Cultural heritage 

· Homage to traditional leader

· Constitution Village system

· Development activities in the area.
	· Increased employment opportunities

· Pressured land tenure 

· Social responsibility from investors

· Free access to Resources 

· Increased development 

· Development of out grower schemes

· People’s Rights to be respected 

Improvement of social services
	Their fears were 

· Limited Access to Natural Resources due to change in land status.

· Erosion of cultural values

· Increase in communicable disease i.e. HIV/AIDS

· Disruption of families clan units.

	Community Resource Board – Kafinda


	Natural Resource Protection and utilization especially Kafinda Game Management Area.
	· Increased capacity to manage the area

· Increased income from resource utilization

· Development of GMA Conservation Plan


	Fear included

· Increased human population will result in increase in poaching activities

· Demarcation of plot in GMA will destroy habitats and change its status

	Members of Parliament and Local Councilors 


	· Represent Local People in council and Parliament 

· Lobby for Development 

· Political Mobilization

  
	· Represent local people in Council and Parliament

· Lobby for development

· Political mobilization
	· Foreign influence on local politics

· Loss of local voice in decision making

· uncertainities




Table 8b Secondary stakeholders in the area
	STAKEHOLDER
	CONTRIBUTION
	EXPECTATIONS
	REMARKS

	Investors
	· Employment creation

· Market opportunities

· Capital investment 
	· Improvement of infrastructure

· Cooperation from local people

· Cooperation from government & local authority

· Good market

· Security
	

	Traders
	· Goods and services

· Employment

· Market for local goods
	· Improved transport services

· Security & cooperation with the local people
	

	Resource users
	They provide income, goods & revenue
	· 
	

	Tourists
	
	· A well conserved environment where wildlife thrives

· Good infrastructure

· Security

· Increased number of tourists

· Well conserved National Parks & GMA

· Increase in wildlife species and populations
	

	Kasanka Trust Ltd
	
	· 
	

	Employees
	
	· Job security

· Improved social services

· Good employment conditions
	


Table 8c Institutional stakeholders in the area
	Ministry of Agriculture
	· Farm planning and demarcation

· Community sensitization 

· Agriculture extension and training

· Input provision

· Agriculture information services
	· Improved land use

· Increased agriculture production

· Improved marketing

· Improved communication

· Private sector participation in agriculture extension

· Successful out-grower scheme

· Improved farmer-farmer participation in extension
	

	ZAWA
	· Management of wildlife

· Capacity building of the local CRB

· Development of area conservation plan

· Increased revenue from hunting quotas
	· Respect for the status of Kafinda GMA

· Reduced impacts on the environment from activities in the Farm Block
	

	Forestry Department
	· Protection of watersheds

· Establishment of VNRMCs

· Forest Extension Services

· Capacity building in forest based income generating activities

· Management of protected forests

· General welfare of the environment
	· Good land use planning in the Farm Block

· Compliance with government legislation by all stakeholders

· Orderly settlement 

· Sustainable utilization of forest resource
	· Encroachment of protected areas due to some spill over effect

· Destruction of watersheds

	ZNFU
	· Lobby government on favourable policies on agriculture

· Providing information on agriculture technologies and market opportunities

· Forum for farmers 
	Increased membership to the Union
	Poor participation by investors in activities of ZNFU

	Home Affairs (Police)
	· Provision of security

· Capacity building in community policing

· Conflict resolution
	· Farmer participation in formation of neighborhood watches

· Provision of community Police Posts

· Compliance with national Laws
	Increase in crime rate in the area

	Immigration
	Regulation of immigration and emigration issues of citizenship work permits
	Compliance with Immigration Laws
	Increase in aliens working without Work & Residents permits 

	Resettlement Dept
	· Land allocation in the resettlement schemes

· Provide social services and infrastructure in the resettlement schemes

· Provide policy guidelines coordination & supervision of line Ministries
	· 
	

	Lands Dept
	· Land appropriation in State Lands

· Issuance of Title Deeds

· Ground Rates & Rent
	· Collaboration in land use issues with other sectors

· Compliance with leasehold land regulations
	· High demand for plots

	Water Affairs
	· Hydrological Survey

· Approval of dam siting

· Regulation of water consumption

· Monitoring of water quality

· Sustainable management of water resources

· Capacity building for local water sanitation
	· Sustainable use of water

· Compliance with water regulations
	Fears include deterioration of water quality and quantity due to unsustainable use.

	Serenje District Council
	· Infrastructure dev.

· Social services delivery

· By-Laws

· Revenue collection through levies

· Processing of applications 

· for land, business, etc

· Preparation of development plans and coordinating implementation of plans
	· 
	· Inability of people to honour levies and rate payments

· Inadequate cooperation with investors

	Ministry of Health
	Health service delivery
	· Support from new investors in providing private health service facilities

· Improved and increased health facilities
	· Increase in communicable diseases

· Increased workload for staff in the 9 Centres due to increase in population

	ZESCO
	· Provide employment

· Rural electrification
	· 
	Fears: vandalism of power lines or transformers

	Roads Dept
	Road & bridge construction
	· Resources and logistics for road & bridge maintenance
	Inadequate resources for road maintenance

	Community Development
	· Community mobilization

· Community development through literacy programmes & clubs
	· Raising of literacy standards especially for women

· Improved living standards of the people
	· Mushrooming of churches

· Conflicts among different church members

	Religious Organizations
	· Spiritual care and promotion

· Community mobilization
	· 
	


2 MITIGATION AND MONITORING PLAN

In view of the stated impacts from the envisaged development activities, it is important that the various actors and stakeholders monitor the predicted impacts and correct through mitigation measures any impacts likely to bring adverse effects on the environment.

Table 9 Mitigation measures and Monitoring plan
	Issue to be monitored
	Responsible Institution(s)
	Frequency
	Remarks

	1. Changes in hydrological systems

· Downstream water flow (quality & quantity)

· Soil pH levels & salinity

· River/dam sedimentation

· Maintenance of buffers along water courses and catchments

· Ground water (quality and quantity) 
	Water Affairs

D-WASHE (Serenje)

P-WASHE (Central Province)

Provincial Forestry Office

Kasanka Trust
	Jan, May & Sept
	· Monitor pH, alkalinity conductivity, colour, taste, smell & density

· Water Affairs to provide standards.

	1. State of Protected Areas

· Forest Reserves

· National Parks & GMAs

· Sensitive ecological areas
	Forestry Dept

ZAWA

Kasanka Trust

DENRC

Kafinda CRB

Local VNRMCs
	Six times/year (once every 2 months starting with January) & as needs arises
	Monitor:

· Poaching rate

· Encroachments

· Illegal exploitation of forest resources

· Land degradation

· GMA (Buffer Zone)

	2. Settlement Patterns

· Commercial farms

· Social community and small-scale farms
	· Lands Dept

· MACO

· Chief/traditional leaders

· Council

· DDCC

· Provincial Planner
	Three times per year
	Monitor:

· Land disputes

· Transparency in land appropriation

· Displacements

· Land development

	3. Cultural & traditional rights & privileges 

· Land appropriation procedure

· Chief’s privileges

· Heritage sites

· Traditional values
	· Lands Dept

· PLGO

· Council

· Community Dev.

· DDCC – Serenje

· MACO
	Twice per year
	Monitor:

· Royalties for Chiefs

· Shares for local development from ground rates and rents

· Investor’s social responsibility to the community

	4. Infrastructure

· Road network

· Electricity grid
	· Roads Dept
· Council
· DDCC
· MACO
· ZESCO
· Planning (Provincial)
	Twice per year
	Monitor:

· Road coverage and accessibility

· Electricity grid coverage and accessibility to power

· Road and way leave reserves

· Effects of cleared areas

· Accidents

	5. Service Centres

· Garbage & other waste disposal

· Sanitation
	· Town & Country Planning
· DDCC
· District Health Board
· Water Affairs
· D-WASHE & P-WASHE
	Quarterly
	Monitor:

· Waste disposal sites and methods

· Diseases

· General environmental health

	6. Agricultural Practices

· Animal carrying capacity

· Land use practices

· Phytosanitary issues

· Animal health
	· MACO/VET

· Council – Serenje

· DENRC

· Forestry Dept

· ZAWA
	Quarterly and also with random checks & inspections
	To monitor:

· Plant materials/seed coming in the area (disease & proliferation)

· Animals/livestock coming in the area (disease and stocking)

· Land use practices likely to cause land resource degradation

· Effects of one land use type on the other.


CONCLUSIONS & RECOMMENDATIONS

2.1 Conclusions

It has been observed that the decision to implement Nansanga Farm Block was made before the EIA was carried out.  This is inappropriate because in essence, the EIA must be conducted at the feasibility stage of the any project.  

However, it is agreed that the Nansanga Farm Block Project be implemented subject to compliance with the highlighted mitigation measures, recommendations and monitoring plan.

2.2 Recommendations

With the already highlighted impacts and mitigation measures and mitigation-monitoring plan, the EIA team wishes to make the following pertinent recommendations:

2.2.1 Socio-cultural issues

With the change of land status from Customary to State land, it is hereby recommended that the Chief or his senior representative must be sitting on the Land Appropriation Committee.  The Chief must receive an appropriation in aid (AIA) of 20% of land rates and royalties to compensate for the benefits and rights he derives from his customary land.

· Land appropriation must displace the local people

· Sufficient land must be reserved for the local people to cater for the expected population increase

· For plots to be occupied by the local people, obtaining title deeds shall be optional.  This is in view of the fact that some local community members may not be able to pay ground rates.  The investors will have social obligations to the community by ensuring that they:

· Provide basic social services

· Abide by the Country’s Labour Laws

2.2.2 Infrastructure

Siting of the factory needs to be revised because it is located in Serenje National Forest.  There are three options to be considered:

2.2.2.1 To have the 70 ha area degazetted

2.2.2.2 To have the company be pay rentals to government

2.2.2.3 Relocate the factory to another area.

· The design of the waste and effluent disposal system must be such that these do not enter the main drainage system of the Service Centre and agro-processing plants

· Farm # 40 must be reserved for the development of a Service Centre

2.2.3 Ecological

· The current status of Kafinda GMA must be maintained and that no major developments should take place in there.

· The investors should contribute towards development and implementation of a management plan for Kafinda GMA

· The Nyakanyaka Dam must not be constructed.  In cases where two dams have been proposed on one river, only the dam upstream should be constructed and the one downstream should be a weir.

· All investors and their employees must respect laws governing protected areas (e.g. Forest Reserves, National Parks, etc).

· All land users in the area must strictly adhere to the mitigation measures highlighted in the report.
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3. M. Mwabunga 
Extension Officer, Kabwe

4. H.M. Shamenda
Provincial Lands Officer, Kabwe

5. C. Kapalasha
Farm Mechanization Specialist, Kabwe

6. S.C. Mtongo 
Principal Forest Technician, Kabwe

7. R. Mukozomba
Planner – Kabwe

8. Z. Chirwa 

Chief Agric. Technician Officer, Kabwe

9. Musonda Chunga
District Commissioner, Serenje

10. Mr. Chilongo 
District Intelligent Officer, Serenje

11. C. Senkwe 

District Planning Officer, Serenje 

12. K. Mulenga 
District Agriculture Coordinator, Serenje

13. D. Muyoba

Committee Development Officer, Serenje

14. S. Kanga

Extension Assistant, Serenje    

15. Zulu

ZAWA (Officer), Serenje

16. B. Shaninde 
Driver - Kabwe

17. Simbeya

Driver - Kabwe

Appendix 2 Terms of Reference (TORs) for the Environmental Impact Assessment (EIA) for the development of Nansanga Farming Block

1.0
INTRODUCTION

These Terms of Reference (TORs) are for the execution of the Environmental Impact Assessment (EIA) for the development of the Nansanga Farm Block in Serenje District. The EIA team members shall use the TORs as guidelines to execute their tasks. However the scope of work shall not necessarily be limited to the TORs as the experts are at liberty to identify, include and work on other issues of importance should they emerge in the course of work. The EIA team shall be grouped into three, according to the key areas of focus; socio-cultural, infrastructure development and ecological.

2.0
BACKGROUND

Nansanga Farm Block is 60 km northwest of Serenje Boma. It is one of the nine (9) agricultural areas the Zambian Government through its Poverty Reduction Strategy Papers (PRSP) has identified and recommended for commercial agricultural development. The Government’s main purpose of commercializing some agricultural lands is to encourage investment in specific areas in the country and produce raw, semi-processed or fully processed export crops.

Like other proposed commercial agricultural lands, Nansanga Farm Block will comprise of one core venture (10 000 ha), large commercial farms (1000 – 5000 ha), medium farms (50 – 900 ha) and small farms (20 – 40 ha).  The small holding/farms will possibly operate on an out-grower scheme kind of arrangement similar to that of Nakambala Sugar Estates and Kaleya small-holdings.

Nansanga Farm Block is surrounded by the following resettlement schemes: Luombwa, Sasa, Munte, Kasanka, & Kampumbu.  The farms in all these re-settlement schemes have long been allocated to prospective farmers.



The major components of the proposed farm block project include:

i) Construction of dams

Eight dams are proposed to be constructed in the entire farm block for the purpose of creating water reservoir to meet both agricultural and domestic water needs. The spatial distribution of dams sitting is as follows; two across Munte and one across Musangashi, Nyakanyaka, Muswapala and Kabundi rivers.  

ii) Construction of roads

Three roads are proposed to be constructed running through the eastern, centre and western part of the farm block, stretching through an expanse of 60km, 50km and 37km respectively. Expansion of existing road network has also been proposed. This is to facilitate motorised communication and to ensure that the farm block is accessible.    

iii) Construction of electricity grids

Three electricity grids running almost parallel to the three proposed roads have been proposed to service both major farming activities in the western region as well as small-scale agriculture in the east.  

iv) Agricultural Activities

Agricultural activities at commercial level are being proposed which will involve opening large pieces of land by the investors. This activity aims at promoting the agriculture sector in the country. 

v) Human settlement

Both planned and unplanned traditional human settlements are anticipated in the farm block. The core of the project is the entrance of commercial farmers and possibly agro-processing industries and commercial businesses into a predominantly traditional settlement.

vi) Service Centre

A service centre has been proposed in the core venture of the farm block to accommodate a complex of administrative buildings, telecommunication facilities, shopping malls, markets agro-processing plants, houses, schools, health centres and other social amenities. 

3.0
OBJECTIVES

To assess the social, economic and environmental impact of the various components of the farm block project and to develop a management plan to mitigate, monitor, avoid, and/or compensate the negative impacts, to which private and public developers will adhere. 

4.0
EIA REQUIREMENTS (JUSTIFICATION)

It is the policy of the Zambian Government (as provided in Section 3(1) of the Environmental Protection and Pollution Control Act and the  Environmental Impact Assessment Regulation (Statutory Instrument No. 28 of 1997) that before any major  development project is undertaken, an EIA study be undertaken. 

The EIA process is a vital undertaking because it aid in mainstreaming environmental and social concerns in project development.  Furthermore, the EIA process is a critical tool towards the achievement of the Millennium Development Goal No. 7 themed “Ensuring Environmental Sustainability.”
According to the EIA Regulation 7 © Second Schedule: Projects, which require full EIA study include:

vi. Dams, rivers and water sources

vii. Agriculture

viii. Processing and manufacturing industry

ix. Electrical infrastructure

x. Nature conservations areas

These selected schedules in the regulations come very close to the situation obtaining in the development of Nansanga Farm Block.

Further, according to project classification of World Bank Environmental Assessment Guidelines of 1989, the Nansanga Farm Block Development Project falls under “category A” of the projects which have divers and significant environmental impacts. 

5.0 
STUDY AREA

The entire proposed farm block area and other adjacent environmental sensitive areas such as the Kasanka National Park, Musangashi, Luombwa, Musola and Mulembo Local Forests which may receive a spill-over effect. 

6.0
SCOPE OF WORK

The nature of the Nansanga Farm Block project, which comprise a number of significant developmental activities with potentially cumulative impacts, calls for a sectoral type of environmental impact assessment. The EIA will makes general recommendations since at the time of project appraisal the specific subprojects are not known with certainty. In this case therefore, project-specific environmental impact assessments studies or environmental briefs will have to be carried out in line with the recommendations of this EIA study.    

The scope of work will involve eight tasks described below:


6.1 
Description of the Proposed Project

The infrastructure development team should provide brief description of the relevant components of the farm block project using maps at appropriate scale. They are also to include the following information: location, general layout and size.

6.2
Description of the Environment

The ecological team should assemble, evaluate and present baseline data on the relevant environmental characteristics of the study area. They are to consider the geology, topography, soils climate, ground and surface hydrology of the physical environment. Under the biological environment, they are to consider the fauna, flora, any rare or endangered species, sensitive habitats including parks and game management areas of the study area.

6.3
Description of the Socio-Cultural Environment

The socio-cultural team should provide the information on the socio-cultural environment of the study area including population, community structure, settlement pattern, livelihood strategies, traditional leadership system, customs aspirations and attitudes of the local people. The details will describe the envisaged changes in land tenure, social cohesion, traditional economy and governance of the area    

6.4
Legislative and Regulatory Considerations

In order to ascertain pertinent regulation and standards governing the environmental quality, health and safety, protection of sensitive areas and endangered species and land use the following but not exhaustive pieces of legislation will require further investigation.

· Lands Act

· Environmental Protect and Pollution Control Act

· Local Government Act

· Forestry Act

· Wildlife Act.

· Water Act.

6.5
Determination of the Potential Impacts of the Farm Block Project

Under this task the team will analyse, quantify if possible and categorize the impact according to their nature in terms of significance, timeframe and inevitability. Further, the depth of impact prediction and any information gaps, (since this is a sectoral EIA), will be provided to aid the more detailed project-specific EIAs studies in future. 

66
Analysis of Alternatives

Based on the impacts predicted, the team shall be required to consider and suggest realistic alternatives in terms of strategy, siting, design, technology selection that could be employed to meet the same project objectives.

67
Development of a Management Plan to Mitigate Negative Impacts

The team will consider and recommend feasible and cost effective measures to prevent, reduce, mitigate, avoid and/or compensate the negative impacts

6.8
Development of a Monitoring Plan

The team will develop a monitoring plan which will outline the impact, stakeholder, institution to monitor and the frequency of monitoring required. 

7.0
REPORT 

At the end of the assessment work the team will compile and submit copy of the EIA report to Ministry of Agriculture and Cooperative which will contain among others the following key information:

· Executive Summary

· Description of the project

· Description of the Environment of the study area

· Policy and Legal Framework

· Significant Environmental Impacts

· Mitigation Management Plan

· Stakeholder analysis

· List of references

· Appendices:  


-Data collected


-Map used

8.0 
EIA TEAM

1.    
B.M. Chomba 
Principal Extension Officer, Provincial Team Leader, Kabwe

2.    
R. Kalamatila 
Agric. Specialist, Land Management, Lusaka 

3. 
M. Mwabunga 
Extension Officer, Kabwe

4. 
H.M. Shamenda
Provincial Lands Officer, Kabwe

5. 
C. Kapalasha
Farm Mechanization Specialist, Kabwe

6. 
S.C. Mtongo 
Principal Forest Technician, Kabwe

7. 
R. C.  Mukozomba
Senior Planner – Kabwe

8. 
Z. Chirwa 
Chief Agric. Technician Officer, Kabwe

List of Field Crew in Data Collection
9. 
Musonda Chunga
District Commissioner, Serenje

10. 
Mr. Chilongo 
District Intelligent Officer, Serenje

11. 
C. Senkwe 
District Planning Officer, Serenje 

12. 
K. Mulenga 
District Agriculture Coordinator, Serenje

13. 
D. Muyoba
Committee Development Officer, Serenje

14. 
S. Kangwa
Extension Assistant, Serenje    

15. 
Zulu

ZAWA (Officer), Serenje

16. 
B. Shaninde 
Driver - Kabwe

17. 
Simbeye
Driver - Kabwe
Appendix 3a. Map of Nansanga Farming Block

Appendix 3b. Impact Assessment Map of Nansanga Farming Block

Appendix 3c. Map showing proposed Factory Site for CELER FRIGOpack Zambia Ltd
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