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sedimentation ponds have been constructed along the River to improve the quality of effluent
coming from the plantation before being discharged into the River. Dykes at Kafue Polder are in
poor condition because they have not been maintained for a long time while structures at
Nakambala Estate are in well maintained condition. Plate 1 and Figure 4 show some flood
prone areas within the Kafue Basin.

Platel: Flood prone areas (Lukanga, Busanga and Kafue Flats) as captured on LANDSAT 7
imagery of August 2002 (Source: ZCCM-IH, 2003)
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Figure 4: Location of flood prone areas of the Kafue Basin

Lukanga swamps

The Lukanga Swamps constitute one of the major wetlands of the Kafue River System. They
are located between latitudes 13.5° to 14.50° south and longitudes 27.15° to 28.10° east, in the
central part of the Kafue Basin. It is extensive, covering an area of 2,600 km? at peak water level
and have a shallow average depth of 6.1m. The capacity of the swamp depression between its
average low water level and maximum water level is about 7,398 million cubic meters. It is said
that the Lukanga falls into the category of a side-stream reservoir for the flood flows of the
Kafue River.

Considerable losses are observed to occur from the Kafue river flood flows into the Lukanga
Swamps. For the wet year of 1978/79, Chilenga gauging station, which is a station just before
the Lukanga swamps and has a catchment area of 34,162 km? had a peak flow of 2,165 MCM
while Mswebi which is just after the Lukanga swamps with a catchment area of 50,479 km? had
a peak flow of 1,517 MCM (Figure 5). .

The main human activities in the swamp area include fishing, peasant farming (gardening), reed
harvesting and straw harvesting. The Lukanga also provides a good habitat for wildlife.
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Figure 5: Peak flow losses from the Kafue River into the Lukanga
Kafue Flats

The Kafue Flats is the second biggest flood plain in Zambia after the Barotse flood plains,
extending for about 353 km long and covering an area of 6 500 km?, comprising the Kafue main
river channel, lagoons and swampy areas. For most of this river reach, the Kafue meanders
through a large flat grassland flood plain, with a minimum elevation of 1,065 meters and the
height difference between Itezhi-tezhi dam and Kafue Gorge being only 15 m over a distance of
353 km. The main lagoons are Chansi, Chunuka, Luwato, Namatanga, Namwala and Lukwato.
Evaporation losses over this area are considerable with annual pan-evaporation being
estimated as 2203mm. The Kafue Flats area is said to act as a natural reservoir with a natural
outlet at Nyimba, which is about midway from Itezhi-tezhi to Kafue Gorge. Plates 2, 3, 4 and 5

show parts of the Kafue Flats.
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Plate 2: Kafue Flats as seen from Cany Fishin Harbour

SR e T g T
Plate 3: Wildlife in the Kafue Flats (Source: WWF, 2004)
The Kafue Flats is a very critical sub-basin as it supports some of the key economic activities of

the country. These include hydropower generation, tourism, fishing, farming and livestock. It is
therefore important that the issues in this sub-basin are critically considered in the strategy.

There are three reservoirs in the Lower Kafue Basin: Itezhi-tezhi, which is the main reservoir;
Kafue Flats, a natural reservoir with a natural outlet at Nyimba and the Kafue Gorge reservoir
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downstream. The two reservoirs in the lower Kafue Basin were constructed mainly for water
storage to meet the needs of a hydroelectric power generation scheme.

Plate 4: Kafue Flats in flood (WWF, 2004)

Plate 5: Kafue Flats showing x-bowl lakes and lagoons (Scot Wilson, 2003)

Administrative Aspects

The Kafue River Basin is administered at provincial and district levels. The river flows through
five provinces: Northwestern, Copperbelt, Central, Lusaka and Southern provinces. The Basin
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comprises some 29 districts of these provinces. Table 2 outlines the provinces and districts that
make up the Kafue Basin.

Table 2: Administrative divisions of the Kafue River Basin

Provinces Districts
Northwestern Solwezi and Kasempa Districts
Province

Copperbelt Province | Chiliabombwe, Chingola, Mufulira, Kalulushi, Kitwe,
Luanshya, Ndola, Masaiti, Lufwanyama and Mpongwe

Districts
Central Province Kapiri Mposhi, Chibombo and Mumbwa Districts
Lusaka Province Lusaka and Kafue Districts
Southern Province Itezhi-tezhi, Namwala, Monze, Kalomo, Choma and

Mazabuka Districts

2.2 Resources

Sources of Livelihood

The Upper Kafue has a very significant proportion of formal employment due to the copper
mining activities, such that it drives the general economic trends for the country as a whole.
However, the formal sector employment as a share of the country’s labour force had declined
from 16.4% at its peak in 1969 to 11% in 1999 due to lack of capitalisation in the mines. A
combination of the declining formal sector employment and earnings has worked to dim the pull
towards the urban centres in Upper Kafue and helped to reverse the trend. However, the
development of new mines in Kansanshi and Lumwana in the Northwestern province has
provided another opportunity for employment in the formal sector.

The major livelihoods in the Middle Kafue Basin are centred on agriculture both crop cultivation
and livestock rearing. However, with the passage of time, the agriculture sector has been
performing badly with crop yields fluctuating from one year to another with a declining trend. For
instance, the total area planted to maize during the 1999/2000 agriculture season was 564,693
hectares, 3.4% below the area recorded in the 1998/99 agriculture season (584,498 hectares).
During the 2002/2003 agriculture season the area planted to maize was estimated at 581,982
hectares. In the 2001/2002 agriculture season 646,450 were planted. Therefore the area
planted to maize during the 2002/2003 agriculture season declined by 10.0 percent (CSO, 2001,
2004). More details on maize production in appendix Ill.

The declining trend has been attributed to a combination of factors which include: (i) the low
human capital status as a result of the low education and poor health due to diseases such as
malaria that are most prevalent during the rain season; (ii) the devastating impact of HIV/AIDS;
(i) climatic changes and the lack of adaptation of conventional farming practices in the small-
scale sub-sector; (iv) labour constraints at the peak of the agricultural season; (v) the decline in
farm power mechanisation due to animal losses; and, (vi) unfavourable crop prices relative to
manufactured goods. Fishing is also major source of livelihood around the Lukanga Swamps.
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Besides agriculture, some communities are engaged in timber production, especially around the
Kasempa area which has suitable tree species for sustainable exploitation. Apart from the areas
covered by swamps, the potential for timber production exists elsewhere as well. However, the
establishment of the Kafue National Park means that a large part of this potential is out of reach
for exploitation. Where timber production is taking place, over-exploitation is evident and is
threatening this resource. At the same time, there is low productivity by those engaged in timber
production resulting in poor returns.

Cattle herding has been a very significant part of the livelihood of the people in the Kafue Flats
and generally the whole of the Kafue basin. The Kafue Flats have the highest concentration of
cattle in the country. At the peak of cattle population in the 1970s, the inhabitants of Namwala
district within the basin, the lla, had 13 heads of cattle for each adult male and were said to be
the richest cattle keeping people in Central Africa (Williams, 1984). The Plateau Tonga of
Mazabuka and Monze are also cattle keepers. Refer to Appendix Ill on livestock production.

In the Kafue Flats, the cattle economy is linked to flooding which has implications for the grazing
of the animals throughout the year (Rennie, 1978). During the flood period, cattle are made to
graze near human settlements just outside villages. During May to June when the floods
subside, cattle are grazed in the plains following the receding waters. In the dry season, they
are taken to some cattle outpost distant from human settlement under the care of herders.

Rising incidence of animal diseases and droughts, especially the 1991/92 drought, decimated
the cattle population. With the decline in cattle rearing seen above, most people in the Kafue
Flats sub-catchment now rely on crop farming. This has been a major change in how the
livelihood systems of the sub-catchment operated.

Fishing in the Kafue Flats has been an important occupation and is a major element of the local
economy alongside cattle rearing and crop farming. It is, however, the main source of protein
owing to the fact that cattle keeping communities look at animals as a store of value rather than
for consumption purposes. Generally fishing in the Kafue Flats has been conducted by the Twa
people. These have been joined by new settlers from areas as far as Luapula, Eastern and
Western Provinces. The local people have ventured little into fishing except in recent years
owing to the impact of failing agriculture as a viable source of livelihood.

It has been observed that fisheries as a source of livelihood, is being threatened by over-fishing
and bad fishing practices. In the Kafue Flats there has been a significant increase in the number
of fishermen over the years, mainly new settlers from other regions of the country.

Although the significance of formal sector jobs in the Kafue Flats sub-catchment is much less
compared to the situation in the Upper Kafue, the presence of major industries in some districts
make them an important source of people’s livelihoods particularly in Kafue, Mazabuka and
Choma towns. However, the industrial failure due to liberalisation of the economy saw major
industries operating at very low capacity leading to a rise in joblessness and stagnation of
formal sector employment in Kafue and other towns. Refer to Apendix IV for details of economic
activities in the Kafue Basin.

Water Availability and Requirement
The Kafue River is subjected to the heaviest water demand in terms of water rights and water

abstraction in the country. About 284 water rights totalling 9,438 MCM/year represent direct
water abstraction for domestic, industrial and agricultural abstractions. Zesco (Zambian
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Electricity Utility) holds the biggest water right of 8,360 MCM/year in the lower Kafue Basin. A
summary of water abstractions and the water resources available are outlined in Tables 3 and 4
respectively. This is a non-consumptive water right, as it does not take the water out of the
system. Water is stored in reservoirs and used to drive the turbines for electric power
generation.

Extensive groundwater aquifers are found within the basin particularly in the areas of the
Copperbelt and Lusaka. Limited exploitation of these aquifers has taken place. Groundwater has
been used on a local scale for urban water supply and rural water supply. However, surface water
sources have formed the predominant source of supply in the Basin. The poor quality and
unreliability of surface resources in some areas makes development of groundwater for water
supply a desirable option in the future.

Table 3: Summary of water abstraction data for Kafue catchment

Sub-catchment Number of Purpose Quantity
water users MCM/year

Kafue at Kafironda 7 Domestic / industrial supply 58.81
Kafue at Kafironda 26 Agricultural use 13.71
Mwambashi at 2 Domestic / industrial supply 0.63
Mwambashi
Mwambashi at 13 Agricultural use 3.52
Mwambashi
Kafue at Wusakile 5 Domestic / industrial supply 78.20
Kafue at Wusakile 24 Agricultural use 14.11
Kafue at Mpatamato 3 Domestic / industrial supply 13.18
Kafue at Mpatamato 35 Agricultural use 9.93
Kafulafuta at Ibenga 1 Domestic supply 0.02
Kafulafuta at Ibenga 5 Agricultural use 2.75
Kafue at Ndubeni 7 Domestic / industrial supply 21.09
Kafue at Ndubeni 103 Agricultural use 172.85
Kafue at Machiya 3 Agricultural use 1.02
Lunga at Chipembele 1 Domestic supply 2.63
Lunga at Chipembele 1 Agricultural use 0.33
Lufupa at Ntemwa Camp 1 Domestic supply 0.32
Itezhi-tezhi 1 Domestic supply 0.73
Kafue Gorge 6 Domestic / industrial supply 117.81
Kafue Gorge 39 Agricultural use 566.77
Total Consumptive abstraction 1,078.41
Itezhi-tezhi and Kafue 1 Electric power generation 8,360.00
Gorge (non-consumptive)

Source: Water Development Board, 2003
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Table 4: Summary of Water Resources by Sub-Basin

Sub-Basin Ref. Total Incremental Min. Annual Average
Gauge Catchment Catchment Flow * Flow *
Area Area 1963 - 92 1963 - 92
[km?] [km?] [m®s] [m%s]
Upper Kafue 4-280 23,065 23,065 18.5 138
Middle Kafue 4-710 107,191 84,126 85 278
Kafue Flats 4-975 148,265 41,074 96 285
Lower Kafue 4-999 156,995 8,730 101 316

*Cumulative flow including effects of regulation by Itezhi-tezhi (Source: Yachiyo, (NWRMP), 1995)

Hydropower development

The largest water right holder of 8,360 MCM/year in the Kafue River is ZESCO limited. This is
for the purpose of sustaining the Kafue Hydroelectric system. Currently the hydroelectric system
comprises: the Itezhi-tezhi reservoir of 6,000 MCM storage at full supply level, the Kafue Gorge
reservoir of 900 MCM at full supply level and the 900 MW Kafue Gorge Power Station. The
Itezhi-tezhi reservoir is the main water storage reservoir for the system and is located some 250
kilometres upstream of the Kafue Gorge Power Station.

The Kafue River has a unique longitudinal profile that provides a drop of 600 meters over a river
distance of 20 kilometres in the Kafue gorge area, as can be seen from Figure 6 which shows a
comparison between Zambezi River and Kafue River profiles. The existing Kafue Gorge Power
Station has utilised 400 meters of this drop for its power generation while the planned Kafue
Gorge Lower Power Station will utilise the remaining 200 meters to be able to generate 750 MW
of hydropower. Planned also is the construction of a 120MW power station at Itezhi-tezhi. This
gives the Kafue River a hydropower potential of over 1,700 MW. The Kafue River Basin is
therefore a key river basin in meeting the electricity needs of Zambia. Refer to Appendix V for
details of the Kafue Hydroelectric system.
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2.3 Flood Situation in the Basin

Numerous examples in Zambia demonstrate that floods are among the most damaging natural
disasters. Flood damage ranges from loss of lives to widespread crop destruction and other
economic activities. Many parts of Zambia are subjected to floods, one example being the Kafue
Flats in the Kafue Basin.

Historical record of floods

The Kafue Flats in the Kafue Basin is a good example of an area in Zambia which is subjected
to flooding. The year 1994 saw severe floods in the Flats when fishing camps and some
settlements along the river were inundated resulting in displacing the people. Mud brick houses
especially those in the plain collapsed; two bridges in the Kafue Flats were washed away cutting
off Monze and Namwala towns from the rest of the country. Flood relief and other requisites had
to be flown in by helicopters. All the pontoons on the river were rendered useless due to
torrential currents. Other past floods in the Kafue Flats include those of 1977/78 and 1988/89.
The effects of the 1994 floods were compounded by the fact that Zambia had not yet recovered
from the impact of the preceding 1991/92 drought. This drought was considered to be the worst
in recent years in terms of Kafue River flows. A record low mean annual flow of 83 cumecs was
reported at Kafue Hook Bridge which has a long term annual mean of 297 cumecs (1973 —
2005). The daily flows which went as low as 8 cumecs at Kafue Hook bridge drew most fishing
camps, grazing grounds and gardens into the normally flood areas because even the earlier
years, namely 1989/90 and 1990/91, had flows below average.

A marked example of urban flooding is the year 1988/89 when more than 50, 000 people in the
Kafue Basin towns of Kitwe, Ndola, Kapiri Mposhi, Kabwe, Lusaka and Mazabuka were left
homeless. Though most of the damaged homes were from shanty compounds a number of
houses in wealthy suburbs were also damaged. People had to be shifted to makeshift camps
made by Government and Red Cross Society. One of the wealthy townships in Lusaka was
completely cut off when the access tarred road caved in after two weeks of continuous heavy
rains. Urban flooding was also experienced in 1977/78, 1992/93, 2000/01 and 2005/06.

Recent floods

Some recent floods in the Basin have been associated with some parts of towns and population
centres located near dambos and swampy areas. These include Makululu in Kabwe, Kanyama
and Chawama in Lusaka. Even some well built up areas of Lusaka and Kabwe which are
located in low lying zones but not properly drained are prone to flooding; these are Emmasdale
and Avondale and Mine Compound respectively. Urban flooding has been experienced each
year when the Basin has received normal to above normal rainfall. These floods can be said to
be human induced due to various factors that include poor urban planning, non provision of
adequate storm drainage system and poor designs and quality of housing units and other
infrastructure.

The most recent floods in the Basin are the wide spread floods associated with flashy floods
which occurred in various places in the 2005/2006 rainy season. The flashy floods that affected
the Kafue Gorge Power Station in December 2005 rank highly in terms of extent of damage,
which disrupted power generation for a period of two weeks. Wide spread flooding was also
reported in months of February and March 2006 which affected housing units and agricultural
fields in the Southern Province towns of Mazabuka, Monze and Choma.
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Impact of Floods

Human and property losses: The main factors that lead to incidents of loss of life in the Kafue
Basin are: high floods, waterborne diseases, flood related plagues and human encounters with
wildlife such as crocodiles and hippos. Despite inadequate documentation on these events,
media reported that during the 1978 floods, 771 houses collapsed in Lusaka leaving 4,040
people homeless and 6 people dead (Times of Zambia, 8" February 1978). The affected areas
were Kanyama, Misisi and John Laing.

In the flood prone areas, the general population is vulnerable to diseases associated with floods
such as cholera, dysentery, malaria and bubonic plague. Cholera and dysentery occurrences
are high during the flood periods due to poor sanitation and most affected areas include:
Copperbelt towns, Kabwe, Lukanga swamps, Lusaka, and recently Mazabuka town. Malaria
prevalence is quite high throughout the Basin during the flood periods due to stagnation and
poor drainage of water. Namwala district has had a major incidence of bubonic plague due to
rats that moved from the flooded areas to the residential areas during peak floods.

Heavy floods sometimes destroy economic infrastructure such as roads and bridges. This
results in disruption of movement of goods and services to the affected areas. The high disease
incidences associated with floods also disrupt economic and developmental activities.

Environmental impact: The flooding incidences especially in poorly planned urban residential
areas with poor sanitation and water supply has been observed to cause increase in coli form
count levels in groundwater resource leading to high incidences of water borne diseases. For
the flood plain of the Kafue Basin, flooding is an environmental requirement for sustenance of
the various components of the ecosystem. This includes the provision of silt for soils, pastures
for wildlife and livestock, fish breeding grounds and maintaining biodiversity. However, there has
been growing concern about the increased economic activities in the Kafue Flats leading to
water demand conflicts among various users. The construction of Itezhi-tezhi dam on the
upstream of the flood plain and Kafue Gorge dam on the downstream and their subsequent
operation has changed the flow regime of the river and therefore impacting on the environment
in the Kafue Flats. These growing concerns have attracted a lot of studies of Kafue Flats area
though few have studied environmental flows in the Kafue Flats. Hydropower Development
Studies of Kafue Basin by SWECO of Sweden in the late 1970s recommended a minimum
discharge from Itezhi-tezhi of 55 cumecs throughout the year with a minimum of 300 cumecs
during the month of March. The recent study by DHV Consultants of Netherlands have not
recommended any minimum flow but recommends that flooding using Itezhi-tezhi dam should
start earlier than the month of March to better imitate the timing of the natural floods. It also
recommends increasing the flood recession area in the dry season by reducing outflow from ITT
dam and allowing the Kafue Gorge dam level to go lower. More information has been included
in Appendix V. For further details, refer to Integrated Kafue River Basin Environmental Impact
Assessment Study - STRATEGIC ENVIRONMENTAL IMPACT ASSESSMENT.

Impact on economic sector: Flooding submerges crop land which leads to crop damage in
various ways. Crops are sometimes washed away by fast flowing flood waters. Tuber crops
such as potatoes and cassava end up rotting. Even rice, which is water tolerant, may be
destroyed if it is submerged for more than one week. Flooding destroys grazing land, reduces
grazing areas and forces livestock to move to higher grounds. This sometimes results in higher
concentrations or overcrowding of cattle in the few available grazing areas. This creates
opportunities for cross infection of diseases. Cross infection may occur not only among cattle
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but also between cattle and wildlife as cattle compete with wildlife in the small grazing areas.
Flooding may force animals to overgraze the available grazing land. Floods may create mud
and weak animals cannot move freely. This may lead to higher mortality rate for weak and
young animals.

In the Kafue Flats, the cattle economy is linked to flooding which has positive impact of
provision of sufficient grazing grounds through out the year. The herding of cattle therefore
follows the pattern of flooding and recession of flood waters. The flooding and recession of
floods also allow the local people to practice recession agriculture allowing them to grow more
than one crop in a year due to availability of residue soil moisture. However floods can be quite
destructive to agricultural activities. The negative impacts of floods in the Kafue Basin include:
flooding of premature crops and flooding of grazing grounds. These two impacts are mainly
enhanced by the reservoir water regulation that causes what is known as “dry season flooding”.
For more details of impact of floods on agriculture, refer to appendix VI

The damage to infrastructure has major financial impact. For instance the Kafue Gorge flashy
floods disaster was estimated to have cost over US$ 2,000,000.00 both in terms of loss of
generation and cost of remedial measures. The details of the impact s outlined in Appendix VII.

2.4 Rural and Urban Development and Future Plans

There are significant agro-based and other industries in the Kafue Basin. The major economic
activities in the upper part of the Basin are copper mining, manufacturing and large commercial
agriculture by Mpongwe Development Company (4,200ha). The middle and lower parts of the
Basin have major agricultural projects such as Nakambala Sugar Estate, Kafue Sugar Estate
and Nanga Farms. These have a combined land area of approximately 25,000ha. There are two
major sugar refineries, a fertilizer factory, a textile factory, boat manufacturing and a tannery.
While creating employment, these industries pose a big challenge of pollution in the Basin.
These developments need to be monitored carefully for both economic and environmental
sustainability.

There is a marked distinction between rural and urban development due to both socio-economic
and demographic factors. Table 5 gives population distribution for all sub-catchments in the
Kafue Basin.
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Table 5: Population in the Kafue river basin, 1990

Area Total Urban Rural
Kafue basin 2,864,334 1,801,410 1,062,924
Upper Kafue 34,813 1,795 33,018
Mwambashi 13,389 0 13,389
Mufulira 392,094 325,125 66,969
Smith’s bridge to Mpatamatu 486,089 423,095 62,994
Kafulafuta and Lufwanyama 485,175 362,622 122,553
Machiya Ferry to Confluence 7,322 0 7,322
Upper Kafue - Total 1,418,882 1,112,637 306,245
Confluence to Chilenga 3,568 0 3,568
Luswishi 13,145 0 13,145
Lukanga swamp 89,495 13,790 75,705
Upper Lungu 82,448 26,223 56,225
Lower Lungu 0 0 0
Lufupa and others 21,566 4,151 17,415
Itezhi-tezhi reservoir 2,778 0 2,778
Middle Kafue - Total 213,000 44,164 168,836
Kafue Flats 1,211,319 641,796 569,523
Lower Kafue 21,133 2,813 18,320
Total - Zambia 7,383,097 2,905,283 4,477,814

Source: Yachiyo, NWRMP, Volume 1, 1995.

The economy in rural areas in the basin as in all rural parts of Zambia is dominated by
agricultural production, mostly small scale subsistence farming of traditional crops. Farmers are
also engaged in cash crops with maize as the dominant crop. This is particularly the case in the
Middle Kafue and the Kafue Flats. However, the significance of agriculture has been on the rise
in the Upper Kafue as mining has been declining. In most rural areas, crop production is
practised alongside livestock production, particularly cattle rearing. This is mainly the case in the
Kafue Flats sub-catchment which has the highest concentration of cattle in the country.

With respect to infrastructure development, there is a very big variety within the basin, a stark
difference between urban and rural districts. Most of the urban districts’ populations claimed a
distance of less than 1 kilometre to a tarred road in 1996. This is in contrast to the distances for
Kasempa and Namwala of 89 kilometres and 74 kilometres respectively. Between these two
ranges, there was great variability from one district to another. Urban districts have a much
better access in terms of distance to primary and secondary schools and health centres. A
critical situation exists in Monze and Kasempa Districts where in 1996 people had to walk a
distance of 35 and 16 kilometres respectively to get to the nearest clinic (Scott Wilson, 2003).

Rural districts also lag behind in terms of access to electricity. Therefore, only 8% of the
population in Namwala that borders Itezhi-tezhi, and which has felt the full ecological and social
impact of building the dam, had access in 1996 to electricity for lighting. Compare this with the
65% who had access to electricity for lighting in Chililabombwe. All urban districts had more
than 44% of their population accessing electricity for lighting (Central Statistical Office, 2000).
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Substantial hydroelectric potential in the Kafue River Basin still remains unexploited. Electricity
would stimulate development in the flood plains by providing a tool for enhancing new and
existing developmental activities. Hydropower would provide relatively affordable electricity for
irrigation and industry. Discussions with the District Development Coordinating Committee
(DDCC) in Namwala revealed that the local people in the plains feel that there should be a
deliberate policy by the Government to electrify all villages in the plains. It is felt that the local
communities are the ones sacrificing their habitat change for electricity power generation.

Industry mostly related to pastoral farming and fishing need to be encouraged as this is closer to
the livelihoods of the local people and will therefore be easily appreciated. Some industries that
need to be considered are abattoirs, fish cannery, livestock laboratories, tannery, glue and boat
making. For these industries to prosper, the road network needs to be improved.
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PART I

STRATEGY FOR FLOOD MANAGEMENT
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3. RATIONALE FOR A STRATEGY

Flood and drought occurrences are natural phenomena but can also be induced or influenced
by human activities. The flood/drought events, depending on their magnitude, may result in
disasters. Disasters are events that are associated with the impacts of human-induced or
natural hazards which cause serious disruption in the functioning of a group of people or society
causing widespread human, material or environmental losses that exceed the ability of the
affected people to cope using only their own resources (DMMU, 2005). Strategies for disaster
management for the country therefore not only directly deal with the hazards associated with a
particular disaster, but also has strong links with national social, economic and other
development policies. Disaster prevention and mitigation due to floods is therefore a
multidisciplinary endeavour wherein development activities in different sectors of the economy
help in the prevention of the disasters and reduce the vulnerability of the society (APFM, 2004).
It is against this background that this Strategy is developed for flood management in the Kafue
Basin of Zambia.

3.1 Vulnerability of People to Floods

Vulnerability is the characteristic that describes the capacity of a person, community or society
to anticipate, cope with, resist and recover from the impact of a natural or human induced
hazard. It involves a combination of factors that determine the extent to which people’s lives and
their livelihoods have been put at risk by the hazardous event (DMMU, 2005). It is the
vulnerability of the community at risk that determines the extent of the flood disasters. Hence it
is imperative to determine the vulnerability of the group of people, analyzing the causative
effects so that conditions that put them at risk could collectively be changed.

The major causes of vulnerability of people to floods are many, complex and interrelated. They
include, but not limited to, exposure to floods and degree of protection from flood hazards,
quality of buildings and infrastructure available, degree of access to resources, information and
knowledge, lack of access to political power and representation, and capacity to avoid,
withstand or recover from the flood hazards. Socio-economic factors like acute poverty and high
population densities; disintegration of extended families making the weaker families stranded;
lack of education and public awareness; poor land use planning and environmental degradation;
limited economic and food diversification; and low, slow or lack of adaptation of appropriate farm
technological options to cope with the situation increases the vulnerability of the population to
floods. Occupation also plays a role, for example, fishermen whose occupation requires them to
live close to rivers and other water bodies, are more at risk than others and are therefore more
vulnerable. Recession agriculture in the flood plains also requires people to live close or in the
plains to grow crops using moisture as the floods recede; very minimal irrigation water is
applied. Crops such as maize, potatoes, pumpkins and vegetables do well with this type of
farming, this cropping system is more vulnerable to flood destruction. Inadequate medical
services and absence of social welfare coupled with weak institutional structures to manage
flood emergencies have also increased vulnerability.

3.2 Factors Contributing to Increasing Flood Risks

There are three broad categories of disasters caused by flooding that have afflicted the people
of the Kafue River Basin (DMMU, 2005). These are natural floods, human induced floods and
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complex humanitarian emergencies (such as outbreak of diseases that are flood related).
Natural floods in the Basin, like in most cases worldwide are caused by heavy rainfall interacting
with hill slopes. Because of intensive livestock grazing especially in the Choma, Monze and
Namwala areas, hill slopes with scanty vegetative cover give the floods the characteristics of
flash floods in the vicinity of foothills and produce substantial amount of sediments and debris.
Adverse effects include washing away of bridges, roads, buildings and other infrastructure.
Human induced floods are related to hydropower dam operations at Itezhi-tezhi and Kafue
Gorge reservoirs, increased agricultural and livestock rearing activities on the surrounding
highlands and the flood plains, rapid urbanization, lack of maintenance of storm drains and
absence of drainage systems in built-up areas and other economic activities such as sand
mining on tributaries of the Kafue River and deforestation. Complex humanitarian emergencies
due to floods happened in the mid 1990s when outbreaks of bubonic plague and foot and mouth
disease attacked the people and cattle respectively in Namwala and many lost lives. Excessive
wet conditions caused an influx of rats to spread bubonic plaque. Factors contributing to
increased flood disasters in the Kafue Basin could be both natural and anthropogenic,
summarized as follows:

1. Intensive economic use of the flood plains for fishing, agriculture and livestock farming.

2. Seasonal release of water at Itezhi-tezhi Dam and storage at Kafue Gorge Dam: The
national hydropower generation company, Zesco Limited, releases water from the Itezhi-
tezhi dam seasonally to create room for flood inflow in the middle of the rainy season.
On the other hand the Kafue Gorge Dam storage sustains a high water level for much of
the year for power generation (See Appendix V). Both these factors cause flooding in the
Kafue Flats. The people mostly affected are fishermen living by the river banks and
herdsmen who graze their cattle in the flood plain.

3. Environmental degradation of watersheds caused by uncontrolled and unregulated
human activity, especially large-scale deforestation (See Appendix VIII) due to
overgrazing, charcoal production and poor cultivation practices, resulting in increase in
flood peaks and frequencies, reduced flood carrying capacity of the rivers due to
excessive siltation of their beds, shifting of river courses causing erosion of the banks
and formation of lagoons in the flood plains, land slides in the upper and middle
catchment areas causing mass erosion and subsequent siltation of river channels, and
outbreaks of diseases such as cholera, bubonic plaque, dysentery and animal infections
such as foot-and-mouth and other tick-borne diseases.

4. Prolonged period of dry years from the 1980s to 1990s led to people to encroach in flood
prone areas both in terms of settlements and agricultural activities.

3.3 Flooding Incidences in the Kafue Basin

Flood analysis studies in the Kafue Basin have concentrated mainly on the Kafue Flats area
which is the largest flood prone area of the Basin. In the Scott Wilson, 2004 study, the Kafue
Flats has been classified as a highly sensitive environment which requires major flood
management interventions for sustainability. The construction of Kafue Gorge Upper Dam in
1972 and ltezhi-tezhi Dam in 1978 altered the flow regime and extent of flooding within the
Kafue Flats. Operation of Itezhi-tezhi reservoir has reduced the inflow to the Kafue Flats during
the wet season but increased flow during the dry season (See Appendix V). As a result of flow
regulation, a number of hydrological changes have taken place in the Kafue Flats. There is now
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a large, semi-permanently flooded area in the central-east area of the flood plain caused by
Kafue Gorge Dam’s backwater effects and relatively high dry season regulated flows from
Itezhi-tezhi reservoir. In addition to this change, the depth and areal extent, duration and
frequency of flooding in the whole of Kafue Flats has been reduced by Itezhi-tezhi. It has been
noted that the definition of these changes is poorly established and requires some in-depth
analysis and monitoring.

However, in recent years, there has been a general increase in the recurrence of above normal
rainfall conditions resulting in rising of the groundwater table in the flood plains. Figure 7 shows
the rising and falling trends in rainfall occurrences at Itezhi-tezhi. (The rising trends indicate
occurrences above normal rainfall while the falling trends indicate below normal rainfall). This
has created conditions for flooding when peak flow releases are made from Itezhi-tezhi reservoir
leading to inundation of fishing camps and crops cultivated in the flood plains.

The main aspect of flooding has been observed especially when a dry period is followed by a
wet period. The prolonged drier periods with below normal rainfall lead to people encroaching in
flood prone areas, however when these dry periods are followed by an above normal rainfall
period, flooding is eminent and the impacts are enhanced due to the encroachment.

Dimensionless Mass Curve for Rainfall at ITT
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Figure 7: Wet and dry rainfall trends at Itezhi-tezhi (expressed as a cumulative ratio of the
difference between rainfall and average rainfall divided by average rainfall plotted against time)

3.4 Climate Variability and Change in Zambia

Zambia is party to the United Nations Framework Convention on Climate Change (UNFCCC),
which entered into force on 21 March 1994. The Convention calls on all Parties to address the
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issue of greenhouse gas emission inventories and develop appropriate adaptation measures.
Specifically, Article 4 of the UNFCCC calls upon all Parties to prepare national communications
that describe inventories of greenhouse gas emissions, mitigation and adaptation to climate
change. To date, Zambia has completed the following studies (ECZ, 2000): Greenhouse Gas
Inventories; Vulnerability and Adaptation Studies; and Mitigation Studies. Zambia has also
completed its initial communication. It has also signed and ratified the Kyoto Protocol on
regulation of carbon emissions.

Studies have also shown that Zambia has experienced climate variability and change notably
since the early 1970s through a modest warming in the cool season mean minimum
temperature and a considerable warming of the mean maximum temperature during the hot
season (ECZ, 2000). This is the case especially over the northern half of Zambia, which is
upstream and has the highest density of water sources. The increase in mean temperature may
have serious implications on water availability for domestic, agricultural and industrial use as a
result of insufficient recharging of surface and ground water resources due to increased
evaporation. With the scarcity of water, people have tended to settle in flood prone areas of the
plains in order to be closer to the river course. However, it has been observed that these dry
cycles are followed by wet cycles as can be seen in Figure 7, which lead to increased flood
disasters. For further information on climate change in Zambia, refer to State of Environment in
Zambia 2000 (Chapter 13) — a report compiled by Environmental Council of Zambia.

4. STRATEGY FORMULATION PROCESS

4.1 Steering Committee

A Steering Committee consisting of representatives from i) Ministry of Energy and Water
Development, ii) Ministry of Tourism, Environment and Natural Resources, iii) Ministry of Local
Government and Housing, iv) Ministry of Finance and National Planning, v) Ministry of Lands,
vi) Ministry of Agriculture and Cooperatives, vii) Zambia Meteorological Department, Vviii)
Disaster Management and Mitigation Unit in the Office of the Vice-President, ix) Environmental
Council of Zambia, x) Worldwide Wildlife Fund (WWF) Zambia, xi) Zesco Limited and xii) Kafue
District Council in the Kafue Basin was constituted to oversee the process of developing the
Strategy.

The Steering Committee was supported by the Project Team. The Steering Committee held two
meetings in which they guided the development of the IFM Strategy. The Steering Committee
reviewed the drafts of the Strategy and ensured its finalization.

4.2 The World Meteorological Organization

The WMO Hydrology and Water Resources Department gave backstopping to the Strategy
formulation process by providing overall guidance and the necessary technical input. The
Department reviewed the drafts of the Strategy and made comments. Staff of the Department
also made contributions at both the Stakeholders’ and Policy Makers’ workshops.

4.3 Stakeholders Contribution and Involvement in the Strategy Development

In recent years Zambia has adopted a combination of bottom—up and top-down approaches in
formulating her national development plans. There has been a shift from centralized planning
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associated with the single party-government dispensation. This approach was used in
formulating the Poverty Reduction Strategy Paper (2002-2004), the Transitional National
Development Plan (2003-2005) and the Fifth National Development Plan. Essentially extensive
consultations were held with all sectors of the population and organizations to get people’s
views and input in these documents. A similar process was followed to develop this Flood
Management Strategy. After desk studies of flood issues through governmental reports and
documents, newspaper articles and journals, the flood and other development issues were
discussed with key stakeholders to assess how they viewed the issues of development and
flood management. Visits in the flood plains of Kafue were undertaken to hold meetings and
interviews with villagers, local authorities and interest community based groups to get their
views on how best the Strategy could be formulated to benefit affected communities.

In the consultative meeting held at Namwala with the District Development Coordination
Committee and interviews held at Maala and Chanyanya Fishing Camp with Chief Mungaila of
the Ila people and Headman Samson Molomoka respectively between the 9" and 11" June,
2006, causes of flooding in the Kafue flats were identified as both natural and human induced. It
was indicated that the operations of the Itezhi—-tezhi Dam upstream the Kafue Flats sometimes
causes sudden floods that lead to loss of crops and property. The two types of floods call for
different approaches for their management. For instance, crops grown in the plains are usually
harvested before the annual and natural floods and the fishermen in low-lying fish camps
evacuate to high grounds on the main land; only those living on islands that are not inundated
remain behind. The main complaint, as learnt from these interactions, was that in recent years
people were not given enough notice by the dam operator when the flood gates were to be
opened at Itezhi-tezhi Dam. Though radio announcements and messages by word of mouth are
made, these have not been effective to reach fishing camps that are remote. This
inconveniences the fishermen. Because of this, it was unanimously pointed out that government
should intervene by improving communication in the affected areas to ensure that all receive
early warning messages to act in good time.

The Kafue flood plains have good fertile soils with high potential for agriculture, livestock and
fisheries. The middle reaches of the river upstream of Itezhi-tezhi Dam host the Kafue National
Park and are more productive for agriculture, fisheries in the Lukanga Swamps and mining. In
recent years, commercial farming, tourism and game management have become major
activities. The upper catchment of the Kafue has copper mining and related industries as the
main preoccupations. The participants of the Stakeholders’ workshop, therefore, felt that by
developing these economic ventures, the vulnerability of those living in areas prone to flood
hazard could be reduced, which could also help long-term prosperity in the region. A detailed
Stakeholders’ Workshop report is attached in Annex Il.

4.4 Policy Makers’ Contribution and Involvement in the Development Process

The Strategy development process was designed to take into account the full participation of
key stakeholders and policy makers which included Government Ministries and Departments,
local authorities, parastatal organizations, academicians and researchers, non-governmental
organizations(NGOs), and farmers’ and fishing associations in the flood prone areas.

At the apex of stakeholder consultation was the presentation of the draft Strategy to Policy
Makers who were mainly Permanent Secretaries of line Ministries and their directors. The Policy
Makers Workshop was held at Chaminuka Lodge in Lusaka on 8" September 2006. The
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Workshop was officiated by the Permanent Secretary of the Ministry of Energy and Water
Development. In attendance were Permanent Secretaries from the Ministries of Tourism,
Environment and Natural Resources; Transport and Communication; and Local Government
and Housing. The other line Ministries and institutions were represented by directors and senior
officials. The report of the Policy Makers’ Workshop is presented in Annex .

The main objective of the workshop was to seek approval by the Policy Makers on the draft
Flood Management Strategy for Kafue River Basin. This was successfully achieved.

The following key conclusions and recommendations were made during the Workshop:

o All line Ministries are important partners to ensure implementation of the strategy
recommendations.

e The Strategy policy measures should be integrated and harmonized with all relevant
national policies and pieces of legislation.

e A Flood Management Strategy Steering Committee should be formed at Permanent
Secretary level to facilitate effective coordination among the line Ministries.

o The Flood Management Strategy Steering Committee should meet once or twice a year
in order to review progress on implementation of the various recommendations and to
review budget allocations for line Ministries to ensure the recommended activities are
well funded.

5. COMPONENTS OF THE STRATEGY

The Strategy presents 16 components under the six thematic areas. These are: reducing
vulnerability; reorientation of approach to development and floods; integrated approach to water
resources development and flood management; protecting and conserving environment;
addressing weather and climate variability and change; and coordination between various
ministries and agencies. Summary of the Strategy components are outlined in Table 6.

Table 6: Summary of Strategy components

No. | Thematic Area Strategy Components

Vulnerability reduction of the flood plain communities should be
1 Reducing Vulnerability | addressed through appropriate policies in different sectors
Implementation of the National Agricultural Policy should be
pursued to exploit the full potential of the fertile flood plains

The Ministry of Agriculture and Cooperatives should develop,
support and encourage flood resistant crops and cropping
patterns that would help income growth in flood prone areas
The Ministry of Lands together with Ministry of Local
Government and Housing should prepare and implement plans
for integrated development of nearby urban areas
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Ministry of Agriculture and Cooperatives and other stakeholders

2 Reorientation of to evolve a policy that considers flood plains as national asset
Approach to that is key for accelerated growth of GDP
Development and Industrial policy should be formulated for flood prone areas
floods based on the imperatives of future development and

employment generation within and on the fringes of flood plains
with emphasis on agro-based industries

Related National Policies on Flood Management should be

3 Integrated Approach to | developed, revised and harmonized to take into account the
Water Resources Integrated Flood Management concept integrating land and
Development and Flood | water management through the process of IWRM
Management A National Land Use Policy addressing the land issues in flood

plains should be developed

Dam Operation Rules for Itezhi-tezhi and Kafue Gorge Dam be
revised, harmonized and implemented in line with IFM
Principles.

Institutional strengthening is important to accelerate the pace of
development in the basin with water as an input through
implementation of comprehensive schemes.

4 Protecting and The environmental impacts of flood management options and
Conserving impacts of floods on the environment should be addressed
Environment Land use regulations should be developed and forest protection

laws enforced to protect and develop the watersheds

5 Addressing Weather Weather and climate forecasts and early warning should be
and Climate Variability | used for risk management in developmental plans and
and Change implementation of the programmes

Long-term adaptation plans based on current predictions and
forecasts for weather and climate changes should be prepared

6 Coordination between An effective and evolving inter-sector coordination mechanism
various Ministries and should be established at various levels to plan and implement
Agencies pre-disaster and post-disaster flood prevention and mitigation

measures

5.1 Reducing Vulnerability

Component 1 Vulnerability reduction of the flood plain communities should be
addressed through appropriate policies in different sectors

Generally there are three categories of people living in the flood plains: the poor, the middle
income, and the rich. The poor are in the majority and depend on subsistence farming, fishing
and may own small heads of cattle. The middle income group consists of marketeers, cattle and
grain middle men, and fish traders. The third group, which is considered to be of the rich, is that
of established businessmen and women including those who own about a thousand cattle each
or have big fields under cultivation producing cash crops such as maize, cotton and tobacco.
Although these farmers in the third category do not get adequate remunerative incomes for their
produce due to low prices and influx of unscrupulous middlemen, they lead comfortable lives
and are able to meet their basic needs.
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The most vulnerable people in the flood plains are fishermen, subsistence farmers and school
going children. The poor are the most affected by floods since they depend either on fishing or
subsistence farming for their livelihoods. The general population around the flood plains is also
vulnerable to diseases associated with floods such as cholera, dysentery, malaria and bubonic
plague.

Most of the people living in the flood plains are poor due to small land holdings and low vyields
due to poor quality of agricultural inputs and crop husbandry. The farmers experience difficulties
to access market for their produce and the support provided by the Food Reserve Agency
(FRA) is often inadequate. The mandate of FRA is limited to purchasing maize and other crops
for strategic food reserve and not all the crops harvested, leaving the remainder of the crops to
either go to waste or to be sold at unprofitable prices. Their vulnerability to floods is further
compounded by poor physical and social infrastructure; human-wildlife conflict; lack of
awareness about health and hygiene; and incidence of HIV/AIDS.

Steps should therefore be taken through appropriate policy instruments and through
coordination mechanisms to reduce vulnerability of the flood plain communities by improving
their resource base and incomes. Current programmes by Government and nongovernmental
organizations aimed at reducing vulnerability of the flood plain communities and improving their
resource base and incomes should be encouraged and supported. Raising the standards of
living of all the people through various socio-economic development initiatives such as improved
education and health, easy access to resources and income generation would culminate into
taking effective mitigation measures against floods and their effects. A reduction in vulnerability
has a corresponding effect on reducing the adverse impacts of floods.

Component 2 Implementation of the National Agricultural Policy should be pursued to
exploit the full potential of the fertile flood plains.

Agriculture is the mainstay of the income generation for majority of population in flood plains. In
Namwala District, for instance, cattle rearing is the most important livelihood followed by crop
production and fishing. The vision of the agricultural sector as explained in the National
Agriculture Policy (NAP, 2004-2015) is “to promote development of an efficient, competitive and
sustainable agricultural sector, which assures food security and increased income.” In order to
empower the farming communities some of the relevant strategies that should be pursued
include:

a) Diversification of agricultural production and utilization;

b) Promotion of sustainable and environmentally sound agricultural practices;

c) Prevention and control of pests, crop and livestock diseases of national economic
importance;

d) Promotion of conservation of fisheries resources;

e) Strengthening emergency preparedness through early warning and timely and efficient
crop forecasting;

f)  Promotion of irrigation development;

g) Maintaining agro-biodiversity and promoting conservation of riverine ecosystem and
sustainable utilization of natural resources;
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h) Promoting and strengthening Cooperatives and Farmer Organizations as a vehicle for
agricultural development;

i) Facilitating availability of and accessibility to land for agriculture and development of
infrastructure in potentially productive agricultural areas.

Component3  The Ministry of Agriculture and Cooperatives should develop, support
and encourage flood resistant crops and cropping patterns that would
help income growth in flood prone areas.

The National Agricultural Policy (NAP) has provision for the issues and problems related to crop
production in areas prone to floods and droughts. For instance the NAP recognizes that the
soils in the flood plains consists of loamy to clayey soils and are therefore fairly fertile for crop
and pasture production. Early maturing crops such as vegetables and winter maize; and flood
resistant crops like cane sugar, bananas and palms should be encouraged. These offer
alternative livelihood options to enhance income generation for the local communities.

The Policy encourages diversification of agricultural production and utilization. The Kafue Flats
are suitable for livestock farming and fishing. The abundant water resources should also be
utilized for irrigated crop production by small-scale as well as commercial farmers to ensure
food security and income generation. The Namwala Farmers Association is implementing some
small scale irrigation initiatives using treadle pumps to grow vegetables for sale. The Zambia
Prison Services in Namwala is also producing winter maize and vegetables under irrigation.
These initiatives should be strengthened so that more people benefit.

The Irrigation Policy also encourages the development of common infrastructure that brings bulk
irrigation water supplies within reach of farmers. This could involve the construction of dams,
pipelines and canal systems for water storage and distribution.

The livestock herds in the Kafue Flats and other drought and flood prone areas are benefiting
from the national disease control programme in line with the national strategy to prevent and
control pests, crop and livestock diseases of national economic importance. There is however, a
problem of lack of scientific information on the soils of the districts in general and the flood
plains in particular. In the absence of this information, it is feared that utilizing large areas for
agricultural production may lead to increase in soil erosion and consequent sedimentation of the
Kafue River. Therefore, soil and land capability studies of the Kafue Basin should be undertaken
to determine land types and potential uses. This will in turn facilitate proper planning and
sustainable utilization of this valuable land resource. In view of the entrenched attitudes and
traditions, a serious education for behaviour and attitude change should also be undertaken.

It should be noted that although flood plains offer good possibilities for agricultural production,
flood incidents have had destructive effects to crops in areas along the plains. The flood plains
are habitat for wild animals such as hippos, which are potential pests that could retard
agricultural production in the plains. Therefore an IFM strategy will go a long way in ensuring
that all these conflicting issues are carefully considered.

Component4  The Ministry of Lands together with Ministry of Local Government and
Housing should prepare and implement plans for integrated
development of nearby urban areas.
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The rural communities in the customary and peri-urban areas of Kafue Basin faces stiff
competition from the urbanites who are seeking smallholdings close to towns, thereby leading to
loss of land to the new settlers. In the Kafue Flats, for instance, the development of large
commercial farming has created conflicts between the commercial farming companies and
traditional farmers. There is need therefore for a systematic planning of these areas to avoid
undesirable community displacements and potential conflicts. These community displacements
are likely to lead to increased rural-urban migration. One way of avoiding this is to plan and
create new economic centres whereby commercial farmers could be located among small scale
and medium farmers growing cash crops that easily find a ready market with commercial
farmers. The commercial farmers would be providers of extension services and inputs to the
small scale farmers. Therefore the commercial farmers would form focal points for agricultural
development. Markets, clinics and schools would be established at such points. This could be
possible if farming blocks are planned in the way that encourages commercial and small scale
farmers coexist.

The towns near the flood plain areas can facilitate development in flood plains by: creation of
markets and cold chains for agricultural and livestock produce; agricultural processing
industries; and fish production, storage and processing industries. This is a necessary condition
for increasing productivity and incomes in flood plain areas.

5.2 Reorientation of Approach to Development and Floods

Component5  Ministry of Agriculture and Cooperatives and other stakeholders to
evolve a policy that considers flood plains as national asset that is key
for accelerated growth of GDP.

Flood plains have great potential for socio-economic development that awaits to be tapped.
Flood plains offer enormous advantages by making available the fertile alluvial soils which are
ideal for high value crops, livestock farming and other economic activities. Flood plains are also
a sanctuary for fish and wildlife that is not common in any other parts of the basin. All these
good features are there because of flooding. The current investment in flood management
infrastructure is largely based on humanitarian considerations and is basically ad hoc after
major flood disasters. This may have protected people and contributed to socio-economic
development but this has created a false sense of security and distortion in the communities’
perception of flood issues. In particular, structural flood protection works have in the past
provided a false sense of security without factoring in residual risk and stunted community
initiates into passivity. This perception needs to be revised.

Therefore, forward looking developmental planning that fully involves the communities is likely
to provide greater socio-economic benefits and justification for integrated flood management
practices. Subsistence farming and traditional cattle rearing alone cannot encourage
investments in flood management. Various structural and non structural measures have to be
implemented concurrently balancing development, risk and environmental preservation. The
NAP does provide for facilitating availability of and accessibility to land for agriculture and
development of infrastructure in potentially productive agricultural areas.

The Strategy for flood management in the Kafue River Basin, therefore, must simultaneously
address the present problems of the poor segment of the flood plain communities and the
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imperatives of future developments of the entire Basin. The developmental planning must be
pro-active and dynamic. It should take into consideration the probable multiplier effects the
development of fertile flood plains has on various other sectors of the economy. These are likely
to spread far beyond the target areas, thereby reducing the vulnerability of the flood plain
communities. On the other hand, the interests of the traditional inhabitants and their way of life
should be carefully considered as flood plains are subjected to the pressures of full exploitation.

Component 6 Industrial policy should be formulated for flood prone areas based on
the imperatives of future development and employment generation
within and on the fringes of flood plains with emphasis on agro-based
industries.

The introduction of cell phones in rural areas of the flood plains will enhance communication
and increase opportunities for economic growth in these areas. The cell phone transmitter tower
in Maala village of Namwala, for instance, will contribute to establishment of flood early warning
system.

It should be compulsory for the infrastructure developed within the flood plains to be flood
proofed with adequate design flood return periods.

5.3 Integrated Approach to Water Resources Development and Flood Management

Component 7 Related National Policies on Flood Management should be developed,
revised and harmonized to take into account the Integrated Flood
Management concept integrating land and water management through
the process of IWRM

The present strategy for flood management is based on the concept of Integrated Flood
Management (IFM), which in its broadest sense is a subset of Integrated Water Resources
Management (IWRM), a necessary criterion for sustainable development. IWRM is a process
which promotes the coordinated management and development of water, land and related
resources in order to maximize the resultant economic and social welfare in an equitable
manner without compromising the sustainability of the vital ecosystems. Thus, IWRM would
facilitate provision of water in adequate quantity and of appropriate quality for all competing
sectors of economy, which depend directly or indirectly on water in such a way that the
minimum injury is caused to the environment. Accordingly, the defining characteristic of IFM is
integration, expressed simultaneously in structural or non structural, short term or long term
measures and a participatory approach to decision making.

The Ministry of Energy and Water Development is presently preparing the Water Resources
Management Bill which is based on IWRM principles. The Ministry is also presently preparing
the IWRM/water efficiency plans for the country. The Ministry of Tourism Environment and
Natural Resources is in the process of developing two policies: the National Environmental
Policy and the Wetlands Policy. The Ministry of Lands is also developing the National Land
Policy. All these instruments should take account of this Strategy and vice versa, and should be
harmonized to avoid contradiction and minimize overlap.
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Component 8 A National Land Use Policy addressing the land issues in flood plains
should be developed

Presently, there is no policy on land use in flood plains. However, some traditional pastoral
farmers strongly believe that the flood plains should be reserved for cattle rearing alone. A clear
and long term national land use policy addressing the development issues in totality including
land administration, access to land, land use planning, land information management system
and public land allocations is essential for both water resources and flood management.

A new Land Policy is still in draft form. Land policy should also favour women because women
are largely marginalized in land allocation. Currently land title is possible on the plateau areas,
but this is largely being resisted in the flood plains. Due to the predominant use of the flood
plains for cattle grazing, the cattle owners have a policy which states that if cattle graze
someone’s crop, the crop owner should compensate the cattle owner! It is therefore imperative
for the crop farmers to fence their fields to avoid cattle destroying their crops and suffer the
consequences. On the other hand on the plateau areas, for instance at Maala village many
cattle owners are now adopting the concept of paddocks for their cattle. Paddocks can greatly
help to control some cattle diseases such as corridor which are prevalent in areas where
farmers practice irregular dipping and communal grazing where animals that are managed
differently graze together. This system of fencing fields which currently is grudgingly accepted
could eventually evolve in systematically demarcated land holding with title deeds. There should
therefore, be ongoing consultations with local communities to cultivate some understanding of
this modern way of land administration and management.

In Namwala some areas like Muchila only experience floods when there is above normal rain,
otherwise the area is dry for much of the year. The people in this area are livestock farmers who
are forced to travel long distances to bring their animals to the river for grazing and watering. To
enhance their animal production it is proposed that dams and dykes be constructed in the far
flung plains to harvest rain water for these people.

The need for flood mapping aimed at delineating areas prone to flooding should be mandatory
in order to avoid potential damages to planned infrastructure and property due to floods.
Industrial zones contiguous to the flood plains should be located well above these flood prone
areas. These areas could also be developed for agriculture and aqua culture in order to provide
alternative means of income for the flood plain communities.

Component 9 The New Reservoir Operation Rules for Itezhi-tezhi and Kafue Gorge Dam
developed under the Integrated Water Resources Management Study of
the Kafue Flats by WWF should be revised, harmonized and implemented
to take into account the Integrated Flood Management principles in the
operations of the reservoirs.

The operations of the Itezhi-tezhi and Kafue Gorge dams have evolved with time through three
sets of Rules. These are: (i) SWECO Rules; (ii) SADC Rules; and (iii) Integrated Operating
Rules. The first set of Rules were designed by SWECO and were in operation from 1977 to
1994. These Rules were concerned with maximising hydropower generation from the available
water. They made a provision for a minimum release of 55 cumecs and a freshet release of 300
cumecs every March from Itezhi-tezhi dam (see Plate 6). The second set of Rules came as a
result of the severe drought of the 1991/92 rainy season and were in effect from 1994 to 2004.
Shawinigan Engineering under the SADC project developed the Lower Rule Curves for the two
reservoirs. These were to act as a safeguard for hydropower production from severe drought
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and for dam safety from severe floods coming from upstream of Itezhi-tezhi dam. There was no
clear instruction for release of minimum or excess flows. The third set of rules developed by
DHV Consultants under IWRM Project for Kafue Flats are the latest in use.

Plate 6: Itezhi-tezhi Dam main spillway (Zesco, 2006)

These are aimed at restoring the old habitat without compromising hydropower generation. The
Rules aim at improving the timing of the release of excess water from lItezhi-tezhi dam for

flooding and increasing the recession area during the dry season by drawing down the Kafue
Gorge dam (refer to Plate 7).

Further information on the Integrated Reservoir Operating Rules have been included in
Appendix V. There is need to review this set of rules in line with the IFM concept.
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Plate 7: Kafue oge Dam, ZCO, 2004 |

Component 10 The Kafue Catchment Council should be established to accelerate the
pace of development in the basin with water as an input through
implementation of comprehensive schemes aimed at optimal utilization
of available water resources in various sectors of economy.

Integrated water development plans are better implemented at a river basin level where key
issues are adequately considered and taken into account when such plans are being formulated
and mitigation measures are put in place at the onset. The Zambian government is in the
process of enacting a new water law called the Water Resources Management Act to facilitate
the establishment of river management organizations as a strategy to entrench IWRM in water
resources management in the country with strong stakeholder participation. The Kafue Basin
has been targeted to pilot this initiative before replicating to the other four basins of Lake
Tanganyika, Luangwa, Luapula/Chambeshi and Zambezi.

At the moment all water related developments are coordinated from a central place which
makes the pace of development very slow. However, the new proposed Water Resources
Management Bill provides for formation of the National Water Resources Management Authority
to supervise the Catchment Councils. These Catchment Councils will have among many other
functions the duty to prepare and periodically update catchment management plans in
accordance with the Act. The Catchment Councils will also propose development projects to
the National Authority, implement early warning systems, undertake catchment protection and
resource quality monitoring.

The creation of the Kafue Catchment Council is largely accepted. However, such a structure
should be composed of proper representatives of the local communities. The local communities

Strategy for Flood Management for Kafue River Basin 48



should also have an input in the development of guidelines and other water resources
management tools. This will ensure community ownership and policing of water abstractions.

5.4 Protecting and Conserving Environment

Component 11 The environmental impacts of flood management options and
impacts of floods on the environment should be addressed.

There are both adverse as well as beneficial impacts of floods on environment. At the same
time the environment influences the characteristics and other impacts of floods. The
Environmental Protection and Pollution Control Act (Cap 204 of 1990) has elaborate provisions
for protection and conservation of environment with specific references to rivers, lakes and
wetlands. The Act empowers the Environmental Council of Zambia (ECZ) to:

a) Conduct or sponsor research on land use practices and their impact on natural
resources, and such other studies which shall be the basis for better
conservation and protection of natural resources;

b) Establish and review land use guidelines;

c) With the approval of the Minister, make regulations for the conservation and
protection of natural resources;

d) Monitor dereliction of land and where derelict land exists, assess the nature of
rehabilitation works required;

e) Monitor land contamination and where such contamination exists, assess the
nature of any rehabilitation works required;

f) Carry out campaigns to increase public awareness about natural resources
conservation; and

g) Take stock of the nation's natural resources and their utilisation in liaison with
other relevant agencies and experts dealing with natural resources
conservation.

To facilitate environmental impact assessment which ensures protection of areas such as flood
plains, the ECZ has developed the Environmental Impact Assessment (EIA) Regulations,
Statutory Instrument No. 28 of 1997 which states that: “A developer shall not implement a
project for which a project brief or an environmental impact statement is required under these
Regulations, unless the project brief or an environmental impact assessment has been
concluded in accordance with these Regulations and the Council has issued a decision letter”.
An EIA study is mandatory for the following developments: water transport; flood control
schemes; hydropower schemes and electrification; recreational development in national parks
or similar reserves; and projects located in or near environmental sensitive areas such as:-
wetlands; zones of high biological diversity; areas supporting populations of rare and
endangered species; zones prone to erosion or desertification; areas of cultural or religious
significance; areas used extensively for recreation and aesthetic reasons; areas prone to
flooding and natural hazards; water catchments containing major sources for public, industrial or
agricultural uses.
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