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1 BACKGROUND

1.1 INTRODUCTION

Lake Victoria, the biggest freshwater lake in Africa, supports at least 30 million people. With an area of around
68,800 km’, and a shoreline exceeding 3,000 km in length, the lake provides food, wetland products, water for
many uses (livestock, domestic, industrial, agricultural), transport, recreation, tourism and biodiversity
conservation. The Lake Victoria fishery employs more than 100,000 people and yields more than 500,000
metric tons of fish per year worth hundreds of millions of dollars. The lake area is shared between Kenya (6%),
Uganda (43%) and Tanzania (51%) and provides a significant proportion of the protein and foreign exchange
for those three countries. There is notable endemism among the fish of the lake with more than 300 species that
are special to Victoria as well as other aquatic and shoreline animals and plants.

Despite all these values and benefits of Lake Victoria, it has been abused by pollution, eutrophication, over-use
of resources, introduction of exotic species, accidental invasions of pest species and general mismanagement of
the lake basin that affects the waters and biota of the lake itself. Some cities, towns and industries discharge
untreated sewage into the lake while agricultural runoff brings pesticides and other chemicals unchecked into
the waters. A “lifeless zone” of anoxic water now resides at the bottom of the lake and brings deadly anoxic
water to the surface from time to time causing fish kills and other damage to aquatic life. Algal blooms are
becoming frequent and turbidity, which reduces water transparency, continues to increase due to rising
eutrophication. Nile perch is exported to the detriment of the local people and local fishers have to resort to
unsustainable fishing methods to bring home a catch. Water hyacinth has spread right around the lake and is
largely unmanaged despite its serious effects on people, fish, fish breeding, fisheries, biodiversity, lake access,
transport and water supply. v

Horror stories about pollution and mismanagement of Lake Victoria are nothing new, but despite concerted
efforts by both African and international NGOs and researchers to expose the dangers and evoke action by
managers and policy makers, pollution goes on unabated and conservation and management of the lake seems
far away.

To address this, the Journalists Environmental Association of Tanzania (JET) and the London-based PANOS
Institute joined forces in an attempt to stimulate debate and to inform the public at local, national and
international levels on the problems facing Lake Victoria and possible solutions. In September 1993 the
journalists concerned met in Dar es Salaam and identified five areas of concern to be investigated in each of the
three countries of Lake Victoria. These were: water hyacinth, industrial and agricultural pollution, human
settlements and overpopulation, illegal fishing and outdated legislation concerning lake management. Each
journalist spent one month researching and collecting material and writing feature articles and reports based on
their findings. They then met at Mwanza in March, 1994, at a workshop where they presented their findings to
an audience of policy makers, representatives of lakeshore communities, NGOs and others concerned with the
future of Lake Victoria.

The meeting produced evidence of high levels of pollution and problems with all the issues listed above. It also
resolved that “there should be follow-up of the lake findings and journalists should go back after six months to
see if there is anything that has been done to minimize pollution”. Unfortunately this has not proved possible
and time has passed without any obvious change in the situation on the lake - except for some aspects becoming
worse.

In the meantime the Lake Victoria Environmental Management Programme/Project (LVEMP) of GEF and the
World Bank has begun in Kenya, Tanzania and Uganda. This programme will address many of the above issues
with government-based research and interventions during the coming years. IUCN - The World Conservation
Union has, at the same time, been in contact with JET during its activities in the Lake Victoria basin (and
elsewhere) and felt that it was time to work with JET to bring the Lake Victoria issues to the attention of the
public while leamming about the intentions and progress of the LVEMP. Accordingly a joint workshop was
planned to take place at the same venue in Mwanza, on the edge of Lake Victoria, to revisit some of the issues
of the 1994 workshop and to bring about awareness of the needs for management of the lake and its basin.
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WORKSHOP OBJECTIVES

The workshop was designed to follow-up the meeting of JET and PANOS of March, 1994 and to assess changes
from that time. Its main objectives were to:

e Understand the threats to the sustainability of Lake Victoria as a resource supporting millions of people and
valuable biodiversity,

o Understand the objectives, activities and progress of existing and planned management activities in the basin
of Lake Victoria, and

o Develop ideas for the sustainable management (nationally and regionally) of the Lake Victoria ecosystem.

WORKSHOP VENUE

The workshop was held at the New Mwanza Hotel from 10" to 12 June, 1998. During the first day there were
presentations by JET, LVEMP and IUCN with other experts on Lake Victoria. On the second day the group
visited sites visited in 1994 to assess changes and become aware of current situation leading to the third day of
discussions and recommendations.

The workshop was attended by journalists from the three countries of Lake Victoria as well as from regional
media. LVEMP provided information from each country and there werc overview presentations on issues on the
lake.

WORKSHOP OUTPUTS

The workshop was expected to produce a proceedings of the papers presented and the discussions and
recommendations made. Journalists at the workshop were to broadcast and publish the findings from the
meeting (and field visits) in the national and regional media with intention that some will be taken up by
international media. Press clippings will be compiled into a resource booklet and distributed to relevant NGOs
and government institutions of the Lake Basin and through the [UCN networks.

WORKSHOP PROGRESS

The workshop was held as planned and 22 participants attended from 18 organisations including eight
representatives of the radio and printed media from the three countries of Lake Victoria (see Appendix 1).

The group stayed at the New Mwanza Hotel where the meeting was held and were able to make a short trip to
the lake to see examples of the issues discussed. The programme (see Appendix 2) included background
information about the hosting agencies (JET and IUCN) and about the Lake Victoria ecosystem, information
about the Lake Victoria Environmental Programme and detailed technical presentations on water hyacinth, Nile
perch and pollution. Discussions were followed by recommendations which are listed in section 5 of this report
and included roles for JET, IUCN and the various media representatives and their associations. This
proceedings records in detail the presentations and the discussions held - as fulfillment of a major intention of
the workshop..

Numerous press articles and radio reports were produced from the meeting and are being compiled for future
reference. At least 20 articles appeared in the newspapers of the three countries as a direct result of this
workshop, written by the participants. The workshop thus served a second intended purpose in providing
material and explanations for the media about the critical issues of management of Lake Victoria.

ACKNOWLEDGEMENTS

The workshop could not have been such a success without the goodwill and the enthusiasm of the technical
participants, the media representatives, the participants from LVEMP and the NGO partners who traveled long
distances and worked hard to understand the issues and discuss them in an open manner.

Organisation of the workshop was shared between JET and IUCN and finding was provided by the NGO
programme of IUCN which receives generous financial support from SIDA.
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1.2 LARGE LAKES AND ECOSYSTEM MANAGEMENT WITH REFERENCE TO
LAKE VICTORIA

G.W.Howard

Regional Wetlands Coordinator for [UCN
P.O. Box 68200,

Nairobi KENYA

1. INTRODUCTION

Large lakes such as Lake Victoria support many people and their activities as well as significant biodiversity.
The various groups of people who use such lakes have different needs and different perspectives about the lake,
its waters, its fringing wetlands, its water supply, its catchment and what happens to the water when it leaves the
lake basin. Lake Victoria is no exception and the purpose of this workshop is to look for ways of assessing and
addressing the various problems that arise from unwise use of the lake ecosystem and from increasing pressures
on its resources.

TUCN - the World Conservation Union has experience of these issues from various places around the world and
promotes the concept of a management system that can respond to the wishes of the many users. In order to
develop a management programme that takes account of both people’s needs and the conservation and sensible
use of biodiversity, the use of the “ecosystem approach” is suggested for Lake Victoria. Following is a summary
of the principles of ecosystem management and some of the specific information requirements for managing a
large lake ecosystem - like Lake Victoria and its drainage basin.

2. ECOSYSTEM MANAGEMENT - AND LAKE VICTORIA

The ecosystem approach revolves around the unit for management being the ecosystem (not necessarily the
forest reserve, district boundary, international boundary, shoreline, etc). This enables management to be related
to the needs of the ecosystem rather than political or administrative confines which may restrict understanding
of the whole ecosystem and its requirements for management. In this case the ecosystem could be the lake itself
or the waters and riparian surrounds or the entire drainage basin of the lake - up to the top of the watershed.

ECOSYSTEM MANAGEMENT is the manipulation of the physical, chemical and biological processes which
link organisms with their abiotic environment and the regulation of human actions to produce a desired
ecosystem state. In this case we are looking for a management process that retains the characteristics and
products of Lake Victoria as we know it.

ECOSYSTEM MANAGEMENT requires some understanding of ecosystem processes and so the consequences
of manipulating that ecosystem during the process of management.

ECOSYSTEM MANAGEMENT recognises that people are an integral part of ecological systems. The Lake
Victoria ecosystem is used by many millions of people - from the fisherfolk who utilise the waters to the
farmers and foresters of the uplands of the lake basin. Every human activity within the lake basin eventually
effects the lake and its ecological processes and sustainability.

ECOSYSTEM MANAGEMENT aims to regulate human uses of ecological systems and to modify any negative
impacts of those uses whilst still meeting human needs in an optimal and sustainable way.

An ECOSYSTEM MANAGEMENT PLAN translates management objectives into compatible actions - and
involves stakeholders throughout. There needs to be agreement on what would be the objectives of managing
the Lake Victoria ecosystem.




Ten Principles of Ecosystem Management

Management objectives as a matter of social choice,

Ecosystems must be managed in a human context,

Ecosystems must be managed within natural limits,

Management must recognise that change is inevitable,

Ecosystem management must be undertaken at the appropriate scale,
Ecosystem management needs to think globally but act locally,

Ecosystem management must seek to maintain or enhance ecosystem character and functioning at an
appropriate level for social choice,

8. Decision makers should be guided by appropriate tools derived from science,
9. Ecosystem managers must act within custom,

10. A multi-disciplinary approach is needed.

NQUnd LN =

(developed from the Sibthorp seminar, London, 1996)

3. DEFINING A LAKE ECOSYSTEM

Ecosystem management requires that the boundaries of the management unit be defined as an ecosystem (or
group of related ecosystems). In the case of large lakes, this can be the lake waters themselves (as defined by
the “shoreline™) or it can be as wide as the entire drainage basin of the lake. In the case of Lake Victoria, a
relatively shallow lake, the shoreline is dependent upon the water level and can change rapidly and significantly
with rise and fall of the waters. For this reason it is useful to define the ecosystem as the lake’s waters only if
one is considering the activities within the waters themselves - such as fisheries and aquatic biodiversity
conservation.

Many of the problems of Lake Victoria arise from the (often unwise) use of the catchment basin because
activities there inevitably affect the lake as runoff brings their products to the lake waters. Thus the most
comprehensive ecosystem that could be used as an area for management is the entire catchment basin, including
the watershed (in five countries) and the waters of the lake. This is a large and complex area with many land
uses which will require much attention to the myriad of peoples’ aspirations as well as the needs for biodiversity
management from mountain tops to the lake floor.

Should such an ecosystem management approach consider the quantity and quality of the waters that leave the
Lake Victoria basin and enter other ecosystems downstream?

The average area of the surface of Lake Victoria’s waters is 68,800 km? which lies within the three countries of
East Africa and has a shoreline of about 3,450 km. The total catchment area involves five countries (Rwanda
and Burundi in addition to Kenya, Tanzania and Uganda) and approximately 263,000 km? (Figure 1). Thus any
management system must involve both the riparian countries of East Africa and the catchment basin countries -
in order to be effective and to accommodate the needs and aspirations of the inhabitants of the ecosystem.

4. NEEDS FOR LAKE ECOSYSTEM MANAGEMENT

Every ecosystem has specific needs for sensible management which include the functioning of its component
parts - both biotic and abiotic. One particular need for the development of a management process for any lake is
an understanding of its water balance - what determines the level of the lake and the quality of its waters - upon
which so much else depends.

The water in Lake Victoria comes almost exclusively from two sources: rainfall onto the lake surface and runoff
from the catchment (the tiny remainder enters the lake as sub-surface waters - probably also from the
catchment). Water leaves the lake by two routes: evapotranspiration (mainly as evaporation from the open
waters of the lake) and outflow through Owen Falls to the Victoria Nile and so on to Sudan and Egypt. The
level of the lake is then determined by the balance of these inputs and outputs and in a year where the lake level
remains stable:

Rainfall + runoff = evapotranspiration + Nile outflow
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The relative contributions are roughly 85% input from direct rainfall on the lake and 15% input from the
catchment through the many tributaries or rivers that flow into the lake. Almost all of the input from
precipitation is lost through evaporation (80% of the total) while the Nile takes around 20% of the water as
outflow Lake Victoria thus has its own weather as far as rainfall is concerned and makes most of its
precipitation from the evaporated water from its surface. The runoff from the catchment comes mostly from
four rivers: Kagera (45% from Rwanda, Burundi), Nzoia (15% from Kenya), Mara (10-15% from Kenya and
Tanzania) and the Sondu-Miriu (7-9% from Kenya). Very little runoff comes from streams in Uganda.

The level of the lake has changed over time and is related to that balance of rainfall and runoff combined with
evapotranspiration and outflow. Figure 2 gives a summary of the parameters from 1956 to 1978 and shows that
when rainfall is high and tributary contribution is high, the lake level rises. This is because the outflow cannot
accommodate the increased amounts of water which backs-up and causes the lake level to rise. This is probably
what happened earlier this year when high rainfall was experienced, runoff increased and the lake level rose -
with dire consequences for people and their activities along the shoreline.

The significance of understanding water balance for the ecosystem management of a lake and its catchment is
that while we cannot influence rainfall and evapotranpsiration, we may be able to influence river flows and we
can certainly measure all these parameters and so predict changes in lake levels and all that they imply. The
other important consequence is the quality of the waters that reach the lake and influence its functions and
biodiversity - including fish and fisheries. All of the issues to be discussed in the workshop - such as pollution,
fisheries and water hyacinth - are affected by the amount and the quality of water that reaches the lake. So this
is a plea to consider the hydrology of management as well as the end products of catchment management -
increasing loads of pollutants, changes in the fishery and expansion of water hyacinth infestations.

A large lake ecosystem like that of Lake Victoria thus needs to have cooperation between the managers of its
various components in the three riparian countries and the five basin countries -both at government, non-
government and community levels. There is a need for all to be aware of the effects of their activities on
downstream users - whether they are lower down the catchment, in the lake or downstream from its outflow, in
northern Uganda of in countries further north. There is need for all existing and planned activities that influence
water (quantity and quality) in the Lake Victoria catchment to be made acceptable to all stakeholders and to fit
within an eventual management plan for the ecosystem.

5. PARTNERSHIPS FOR LARGE LAKE ECOSYSTEM MANAGEMENT

A large ecosystem like Lake Victoria needs to have some form of management process that involves all the
many interests in the lake and its drainage basin. There are several agencies and programmes currently working
on some aspects of such a management system - such as LVEMP, LVFO and TECCONILE. These are mainly
government-run approaches which tend to see the problems and solutions from a government perspective. Civil
society, through agriculturalists, pastoralists, fisherfolk, traders, communities, CBOs, NGOs, cooperatives, etc.,
have their needs and ideas for the objectives and mechanisms for the management of this vast resource. Thus a
sensible and acceptable management system for a large lake ecosystem like that of Lake Victoria and its
drainage basin can only succeed if it is based on parternships, transparency and accountability - that take into
account all the stakeholders of the ecosystem. Following are some steps to achieve the types of partnerships
necessary for management of this ecosystem:

o Stakeholder definition: local, district, national, regional

o Identification of the mandated agencies for natural resource management of the lake, its waters, its wetlands
and its drainage basin - district, national, regional

o Involvement of peoples of the lake basin (residents, local users, visitors) and other, more remote other users

e CBOs, NGOs and other like agencies must be brought into the partnership for management

e Management objectives need to be agreed upon and then a system evolved to implement those objectives -
which requires peer pressure and the will to cooperate

e The management system then needs monitoring, feedback and re-planning through the partnerships of the
management process.

Once these principles of partnership have been established and a management plan developed and is being
implemented ALL NEW DEVELOPMENTS MUST FIT WITHIN THE AGREED PLAN and so will be
considered and approved within the management partnerships.
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0 tri inflow = Runoff (B)

1956 60 65 70 75 80
Year

Rainfall + River inflow/Runoff = Evaporation + Outflew + Lake Storage (lake level)
(85%) (15%) (30%) (20%)

A + B =C + D

Fig. 2. Plot of Lake Victoria water balance 1956-1978 (after Institute of Hydrology, n.d.




13 BACKGROUND ON LVEMP: THE ENVIRONMENTAL ISSUES AFFECTING THE
LAKE VICTORIA ECOSYSTEM AND THE INTERVENTIONS IMPLEMENTED BY
THE LVEMP

Francis Oguya

Lake Victoria Environmental Management Programme
P.O. Box 30126,

Nairobi KENYA

BACKGROUND

Lake Victoria is the second largest freshwater lake in the world with an area of 68,800 km? lying across the
equator at 0° 30’ N-3°0’S; and 31°40’ E-34° 54" E at an altitude of 1135 meters above sea level. The Lake has
a mean depth of 40m, maximum depth of 80m, a shore line of 3,450 km and is shared by Kenya 6%, Uganda
43% and Tanzania 51%. The drainage basin of the lake covers an area of 258,700 km? spreading eastwards to
cover the Kenya highlands, the lowlands of Mara and Mwanza and the mountainous parts of Kagera in
Tanzania, and the watershed areas of river Kagera, covering Burundi, Rwanda and north eastern parts of
Uganda. The major rivers draining into the lake include Kagera, Simiyu, Mara, Mori, Suguti, Grumet, Ngono,
Mogogo, Mbalageti in Tanzania; Kuja, Awach, Sondu-Miriu, Nyando, Nzoia, Yala, Soi and Gucha in Kenya;
Ruizi-Kibale and Katonga in Uganda. Lake Victoria has only one outflow through the River Nile.

Lake Victoria is an important resource for the riparian countries because it provides food, freshwater for
livestock, agriculture and industrial use, recreation, tourism and biodiversity conservation. Over 30 million
people living in the catchment depend on the waters of Lake Victoria. The lake is also an important transport
corridor between the riparian countries. It is currently estimated that the annual fish catch from Lake Victoria
generates over US$300 - 400 million. The fisheries directly employs over 100,000 people and over 2 million
people are indirectly involved in the fisheries activities.

The majority people living around the Lake Victoria catchment are peasant farmers involved in agricultural
production, livestock keeping and fishery activities. Population pressure and socio-economic activities in the
catchment have resulted in changes in land use, management of fisheries, decline in biodiversity, deterioration
of water quality and management of wetlands. Whereas the riparian communities have been depending on the
lake from time immemorial with minimum damage, the population pressure and changes in lifestyle currently
realised have not received commensurate or comparable change in provision of services such as water supply,
sanitation and other health facilities.

ENVIRONMENTAL ISSUES IN LAKE VICTORIA

The lake ecosystem has changed substantially in the recent past as a result of increased human activity and
creativity. There has been increased agricultural and urban runoff from the catchment, increased discharge of
domestic and industrial waste into the lake profoundly affecting its ecology. Due to increased populations many
wetlands in the lake basin have been reclaimed for agricultural uses thus removing their vital role of buffering.
The lake fauna and flora have therefore drastically changed with far reaching ecological implications and socio-
economic consequences. Additionally, there are institutional and financial deficiencies needed to formulate
remedial policies and to implement these lakewide.

Whereas the riparian communities have depended on the lake for livelihood for centuries and there has been
increased fish field from the lake, the lifestyle of lakeside communities has not received comparable
improvement. Thus water supply and sanitation, health and diseases, transportation and communication have all
continued to be huge problems for the riparian communities despite the ready availability of fish for food and
water for domestic use and lake transport.

Decline in biodiversity and apparent disappearance of vital species

The rich species diversity has made Lake Victoria a renown world heritage site of tremendous biological
significance. Two endemic species of concern which formed part of the fisheries of Lake Victoria in the 1970s
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are Oreochromis esculentus and O. Variabilis. Other genera which were well represented in the lake include;
Barbus, Mormyrus, Labeo, Gnathonemus, Rastrineobola, Synodontis, Bagrus, Schilbe and Alestes. These
species and genera have almost disappeared and are rarely seen in the lake.

The reasons for the decline of important species in the lake introduction of exotic species e.g. Nile Perch in the
1960s; irrational fishing methods and over fishing, and degradation of environment leading to siltation.
Eutrophication and pollution have contributed to the failure of species to successfully utilise their habitats for
survival.

Biomass Changes in fisheries

The only comprehensive stock assessment survey of fish in the lake was conducted by EAFFRO/FAO under
UNDP and East African Community from 1969 to 1974. At the time the total biomass (ichthyomass) was
estimated at about 679,000 metric tonnes. Since then no further lake wide stock assessment survey has been
done but from sporadic surveys, it is known that there has been a major decline in fish species diversity in the
lake with near depletion of Haplochromis.

Depletion of fish stocks and disappearance of favoured species has had negative effects on consumers causing
alteration in the life and activity of the lakeside communities. This has also affected the fisheries industry where
players are now limited to exploiting two or three species. These changes have had far reaching socio-economic
consequences for the low income rural communities who can no longer afford to buy the fish.

Changes in the Fisheries.

There has been a very significant alteration in the species composition of the commercial catches of fish from
lake Victoria over the years. This can be attributed to several reasons. In the early 1970s the proportion of
various endemic taxa fell progressively while those of exotic species increased significantly. Nile Perch yicld
has risen from 0% in the 1960s to about 80% in the 1960’s to almost 0% in the 1990’s. Today the lake fishery
has been reduced from a multi-species to a three species fishery of Lates niloticus (contributing 80%).
Oreochromis niloticus (contributing 10-15%) and Rastrineobola argentea (contributing 5-10%) of annual
catches.

Deteriorating water quality in the lake

The causes of increased deterioration of water quality in the lake have not been adequately established and
quantified. However, there is evidence that there is an increase in algal productivity leading to decline in
transparency in the lake, doubling in concentration of phosphates, oxygen deficiency (anoxia) which affects up
to 50% of the lake bottom, and prolonged and pronounced thermal stratification in the lake. All these factors
have contributed to the decline in fishery composition.

Discharge of industrial and municipal effluents into the lake

Several municipalities, towns and urban centres in the catchment and along the shores of the lake discharge
untreated sewage affluent either directly or indirectly into the lake. Similarly, due to poor waterborme sewerage
systems and lack of sewage treatment facilities, pollutants from industries are discharged directly into the lake
or waterways draining to the lake. This behaviour can be a source of a potential danger in that heavy metals
from localised activities such as leather tanning and gold mining could accumulate in the lake and may affect
people who eat the fish.

Poor land use systems

As stated earlier population pressure coupled with poverty and lack of proper agricultural practices has
increased pressure on the basins natural resources. The poor farmers cultivate in areas not suitable for
agricultural production such as steep slopes, river banks, and wetlands. This activities have contributed to
increased soil erosion and destruction of lake fishery resources. Decline in crop yields have forced farmers to
use agro-chemicals to increase production and control pests. The common fertilisers in use in the region are
Ammonium Sulphate, Calcium Ammonium Nitrate, Triple Super Phosphate and Urea.

A combination of poor agricultural practices and intense precipitation produce run-off loaded with pollutants
discharging into rivers and eventually draining to the lake. It is widely believed that the algal blooms and
proliferation of water hyacinth in the lake waters is attributed to the close inter-relationship between the
catchment and the lake.




Poor management and destruction of the wetlands

Wetlands can be defined as areas of land that are permanently, seasonally or occasionally waterlogged and
support characteristic biota. Wetlands form a link between terrestrial and aquatic ecosystems (rivers and lakes)
where they serve several functions such as ground water recharge, flood amelioration, particulate filtration,
nutrient uptake, biodegradation of toxic compounds, heavy metals decomposition and accumulation. In water
quality management terms the wetlands act as buffering strips.

As a result of population increase and urbanisation in the catchment areas, wetlands have come under pressure
resulting in conversion and reclamation of some of these areas for agriculture, over-harvesting of wetland
products such as papyrus, and pollution through excessive siltation with industrial and municipal water disposal.
Water is therefore discharged into the lake with excessive pollutants which could have otherwise been filtered
by the wetlands.

Invasion of water hyacinth

Lake Victoria and some of its environs are currently heavily infested with water hyacinth (Eichhornia
crassipes). Water hyacinth in Lake Victoria has been growing rapidly as a result of various factors. Water
hyacinth is known to principally multiply through production of stolons, bearing daughter plants, and in
addition, to production of large quantities of long-lived seeds. The weed populations have been known to
double in every 5 to 15 days under optimum temperatures between 25°C to 27.5°C. It is also noted that the plant
ceases to grow when water temperature is below 10°C or above 40°C.

The increase in growth and reproduction observed in Lake Victoria is as a result of availability of nutrients,
especially nitrogen and phosphorus in the water. The lake water has been nutritionally enriched by drainage
from agricultural land, discharge into the water from factories and urban centres and inadequate treatment of
sewage effluent.

The main detrimental effects of the spreading mats of the weed are reduction in fish in the lake through de-
oxygenation of water and reduction of nutrients in sheltered bays which are breeding and nursery grounds for
fish; interference with fishing and commercial transportation activities; difficulties in access to water supply
from the lake; threats to intakes at the Owen falls hydroelectric power station; provision of a breeding habitat
for bilharzia vectors and mosquitoes, and a haven for snakes.

CAUSES OF POOR MANAGEMENT
The causes of the environmental problems discussed above can be attributed to the following factors;

Inadequate funding for management activities

The management of Lake Victoria environment should involve research, extension, monitoring and
enforcement. To implement these activities effectively, the riparian states required adequate funds which in the
past was not readily available. The sustainability of financial support for these services has also been dependent
on the economies of the states and more often than not, the issues of the lake were not a priority. Funding of the
lake activities should involve all the stakeholder locally, regionally and globally.

Inadequate laws and regulations

Each riparian state has enacted laws and regulations geared towards rational management and exploitation of
the lake resources. The three riparian states have not harmonised laws and regulations to facilitate the
management of the lake as a single unit. A critical examination of the laws and regulations existing in the three
countries indicates that they are sectoral laws which were enacted for another purpose e.g. agriculture, forestry,
water supply, etc. These were not specifically meant for the management of the lake and do not therefore
address specific issues of the lake. Some laws are also outdated and do not address the needs of the current
society. The laws also lack effective incentives and deterrent measures, are not comprehensive and in most
cases address natural resources utilisation and not their conservation.

There is need to enact umbrella legislation to fill in the gaps left by sectoral laws. At the regional level, the
states would have to establish a common forum which would come up with binding principles to be enforced at
the national level through uniform policies, legislation and appropriate institutional arrangements. All sectoral
legislation may.need to be reviewed, updated and amended in order to harmonise them in line with national
policies and international environmental concerns.
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Inadequate policies and institutional weaknesses

Although the three riparian states have initiated programs on environmental management through National
Environment Action Plans (NEAP), the region’s ability to plan, implement and generally evaluate
environmental activities is relatively weak. All institutional set-ups in the three countries are sectoral and there
is little co-ordination among these institutions dealing with natural resources. Specific policies in crucial areas
such waste water disposal may need to be formulated in the three riparian countries.

Uganda has however, made a step forward in that it has established a National Environment Management
Authority (NEMA). Once established, these organisations would need support to effectively manage the
environment. Further, community and stakeholder participation in environmental management conservation has
been very weak. Environmental conservation should be a partnership between all beneficiaries and those who
degrade it.

Poor extension services

Extension service for environmental conservation in the region is weak and does not adequately sensitise the
communities. The extension services also lack facilities and manpower and there is no linkage between research
institutions and extension service. Information flow is therefore impaired.

Lack of monitoring

Monitoring requires prompt availability of data and information on the state of the environment and resources
and any changes taking place on them. The data recording systems in all sectors in the three countries require
improvement. Annual frame surveys are not conducted regularly and statistics on fish catch are therefore based
on estimates. Data clerks and enumerators need further training on environmental conservation. Data collected
in the past has significantly been lacking on biological parameters and information on gears and boats.

Lack of enforcement of existing laws and regulations
States have enacted legislation for governing the management and exploitation of environmental resources. In
some cases the penalties provided under the law are too light to act as effective deterrents.

Professional deficiencies

Professional capacity within the lake basin is weak or lacking in many sectors. There is need to re-orient
personnel by training them on aspects of environmental conservation. Similarly the universities and other
tertiary institutions in the region lack programs on environmental aspects such as environmental law, natural
resources economics, environmental impact assessment, environmental auditing, trace water analysis, and
impact monitoring and evaluation.

Lack of relevant data and information on Lake Victoria

Environmental information and data is essential for effective implementation of a regional project like LVEMP.
Available information on the lake are either inadequate or outdated or incomplete. There is need therefore to
collect some of the baseline data for use in the initial stages of implementation of the project.

INTERVENTION MEASURES WITHIN LVEMP

In late 1992, the three riparian governments started discussions to broaden cooperation covering the lake basin.
In 1994, they entered an agreement to jointly prepare and implement a Lake Victoria Environmental
Management Programme. They then signed a Tripartite Agreement to this effect late in August. The goal of the
Lake Victoria Environmental Management Project is to foster maximised and rationalised utilisation of the lake
basin resources in a clean and healthy environment. This would ensure food security, enhance confidence in the
Lake Victoria fishery by the local communities and other stakeholders, foster improvement in quality of Lake
Victoria environment, encourage sustainable agriculture in the catchment and increase conservation knowledge
and awareness, among other activities.

The program is in effect a regional environmental action plan for Lake Victoria, having as its central objective
improving the environmental conditions of Lake Victoria and its catchment. The project is designed to address
the problems discussed above and rehabilitate the Lake ecosystem for the benefit of the people living in the
catchment. It is also envisaged that the project would form a basis for wider investments needed in the lake
basin in later years for direct action in cleaning up the lake and its catchments and in management of the
ecosystem in a sustainable way.
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The project addresses issues in two broad categories; those activities within the lake and the ones in the
catchment. The activities in the lake focus on fisheries management and control of water hyacinth and the
activities in the catchment focus on management of water quality and land use including wetlands. The
implementation of activities is also backed by an appropriate legal and regional institutional arrangement.
Project activities are implemented under the following components:-

Fisheries Management Component

This component addresses four main areas namely, regional co-ordination, support of national fisheries projects,
fisheries research and capacity building in riparian universities. Regional co-ordination will be achieved through
the Lake Victoria Fisheries Organisation (LVFO). Fisheries under the management component Activities
supported include: strengthening enforcement, strengthening extension service, quality control, curbing post-
harvest losses, frame survey, establishment of closed fishing areas, and training of local communities on
fisheries management.

Fisheries research activities under the project include; fish biology and biodiversity studies, aquaculture, socio-
economics of fisheries, and establishment of databases.

Water Hyacinth Control and Monitoring

To effectively control water hyacinth, the three countries agreed on an integrated approach involving biological
control, mechanical control and manual removal. For biological control two beetles (Neochetina bruchi and N.
eichhorniae) known to be natural enemies of water hyacinth, were selected and tested jointly under quarantine
conditions by the three countries. Although mechanical control is recommended by the three countries, the
funds provided under LVEMP project do not cover the purchase of machines. Each country has therefore to
look for other independent sources of funds for short term control measures using machines. Under this
component the spread of the weed and the effect of control methods and impact of the weed on environment is
monitored.

Water Quality Management

This component will consist of one core project activity on management of eutrophication and two pilot projects
on sedimentation studies and hydraulic conditions, and the construction of a model of water circulation and
quality in the lake. The main aim is to establish periodic assessments of physical and chemical characteristics of
the lake system.

The project intends to provide information on the characteristics of the waters of Lake Victoria such as
limnological changes, nutrient loading and recycling, dynamics of algal blooms, sources and mechanics of
eutrophication and pollution. Other factors which will be measured under this component are temperatures in
different strata, dissolved oxygen, conductivity, pH, biological oxygen demand, pesticide residues, levels of
heavy metals, levels of E-coli and levels of B-coli. The analysis of these data will establish rates of change of
water quality and this would be linked to the activities in the catchment.

Pollution Abatement and Management

The activities under this component are mainly those relating to the management of industrial and municipal
effluents. The overall aim is to improve the management of effluents from all sources and assess the
contribution of urban run-off to lake pollution in order to design alleviation measures.

Land Use and Wetland Management Component

The activities under this component include, integrated soil and water conservation, wetlands buffering capacity
and sustainable utilisation of wetlands. Integrated soil and water conservation activities involves, quantification
of soil erosion and nutrient loss, design of remedial measures and sustainable agricultural practises,
establishment of demonstration plots and development of systems to promote soil and water conservation.

Wetlands buffering capacity and sustainable utilisation of wetlands activities involve the estimation of
economic benefits from wetlands products, development of management strategies for sustainable use and
rehabilitation of specific degraded wetlands, development of strategies for community participation in
sustainable use of wetlands and strengthening capacity of local NGOs and community based organisations
(CBOs). Catchment afforestation activities include protection of selected parts of lake catchments; enrichment
planting with trees of fragile catchments, establishment of demonstration plots and establishment of tree
nurseries in the catchment.
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Institutional Support and Capacity Building

The activities of this component are implemented by one riparian University in each country and the activities
include strengthening facilities for environmental analysis and graduate teaching and training of persons
involved in the implementation of the project.

MANAGEMENT STRUCTURE

The National Secretariat

The tripartite agreement of 5* August, 1994 set in motion a collaborative process of project preparation” and
implementation among the three countries. It established three National Secretariats, to serve an essential co-
ordinating role in the project. The Secretariats are each headed by a high level officer supported by a
procurement officer, disbursement officer, operations officer and a management information systems and
communications officer.

The three secretariats provide a day to day central contact point and information clearing house for all agencies
implementing the program and all donors supporting it. While the implementing agencies would be responsible
for progress, the secretariat would gather information from all the agencies in their respective countries, be
responsible for overall monitoring, and prepare progress reports for decision making about the overall project.

The Regional Secretariat

The Regional Secretariat is based in Dar es Salaam, Tanzania and is headed by an Executive Secretary
appointed by the Regional Policy and Steering Committee. The Regional Secretariat is responsible for
monitoring progress, preparing review meetings, and compiling reports as required by IDA and GEF. The
Executive Secretary is assisted by the National Secretariat in each country in preparation of regional meetings
and regional reports. The National Secretariat has the overall responsibility of co-ordinating the implementation
of activities of LVEMP within the country.

Regional Policy and Steering Committee (RPSC)

The high level Regional Policy and Steering Committee was established with each country being represented by
the Permanent Secretaries responsible for Ministries of Environment and Natural Resources, Water and
Fisheries. The role of the Regional Policy and Steering Committee is to provide policy guidance, regional
policies, regulations and standards for compliance by riparian countries. It is also responsible for ensuring that
regional coordination of the program is maintained. The chairmanship for the RPSC would rotate annually
among the three member states. Currently, the Chairmanship is held by Kenya (Permanent Secretary, Ministry
of Natural Resources).

Project Implementation Committee (PIC)

Project Implementation Committee (PIC) with membership drawn from all implementing agencies has been
established. The role of the committee includes: review of physical and financial progress of all project
components, including projects in the littoral pilot zones in wetlands as well as in rivers with the catchment,
community participation, publications, progress on procurement, construction works and installation of
equipment.

IMPLEMENTING AGENCIES

The various national agencies are implementing the components of the project. The three fisheries research
institutions (KEMFRI, TAFIRI and FIRI) are the lead organisations in all sub-components of fisheries research.
The fisheries management activities are carried out by the Fisheries Department of the respective governments
and focus their activities on fisheries extension, policies, laws and enforcement; the Ministries of Water in the
Water Quality components; the components of Land Use, Wetland Management and Catchment Afforestation
are implemented by the Ministry of Agriculture, Environment and Natural Resources. For the Water Hyacinth
Control program the National Agricultural Research Institute is responsible for setting up national water
hyacinth steering committees, mass rearing and release for biological control agents.

COMMUNITY PARTICIPATION

The two most important elements of sustainability are stakeholder ownership, and provision of fiscal
continuance. The project will involve communities and their leaders in all levels of implementation. The aim is
to empower them so that they can eventually own the project. The communities will be sensitised through a
process of education, communication, awareness creation, community participation and motivation. This will be
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achieved through seminars, workshops and demonstrations strategies and conducted appropriately to target the
needs of community.

PROJECT FUNDING AND COSTING

The total cost of the project was estimated at US$77.58 million over a period of five years. Out of these, the
three East African governments contributed US$7.6 million while the donors (IDA and GEF) contributed the
balance of US$ 70 million. GEF is contributing US$ 70 million. IDA is lending US$ 35. These funds are
received by the treasuries of each country and go directly to the implementing institutions through their
respective Ministries.

PROJECT BENEFITS

The main economic benefits of the overall LVEMP derive from avoiding the losses that can be anticipated if
effective action is not taken. The major direct benefit for which the program lays the foundation would be
avoidance of the predicated collapse in the fisheries, which is estimated to have a value to the lake community
of US$270 - 520 million.

The water hyacinth problem, which is increasingly worsening, is estimated to have an annual cost of US$6 - 10
million under existing levels of infestation. These costs, have a present value of US$25-40 million, as well as
larger costs which might be associated with increased infestations in the future were nothing to be done, would
be largely avoided if the LVEMP were successfully implemented.

Deteriorating water quality may impose additional water supply costs which are estimated to be a minimum of
US$3.5 million p.a. (present value 15 million) and would increase considerably without action.

By e e e T e ———— ogrmroy




2 TECHNICAL PRESENTATIONS

2.1 STATUS OF WATER HYACINTH IN LAKE VICTORIA AND UPDATE ON
CONTROL MEASURES - THE UGANDA EXPERIENCE

Timothy Twongo

Fisheries Research Institute
P.O. Box 343

Jinja UGANDA

INTRODUCTION

Lake Victoria, the second largest body of freshwater in the world (surface area 68,800 km?”) has undergone
worrying environmental transformations over the past 30 or so years. Following introduction of the highly
successful Nile Perch (Lates niloticus) and Nile Tilapia (Oreochromis niloticus) the lake suffered dramatic
decline in its biodiversity best illustrated by the loss of close to 300 species of haplochromine fishes. Secondly,
this vast lake appears to have lost the natural ability to supply oxygen to the deeper layers of its water
environment. As a result, a large proportion of the bottom waters remain devoid of oxygen for most of the year
and hence are unattractive to life that depends on much dissolved oxygen. At the same time, the catchment of
Lake Victoria continues to attract a high population density over a large area in East Africa, and now supports
an estimated 30 million people in the three riparian states. Indeed, human activity in the catchment appears to be
one of the factors fuelling environmental changes in Lake Victoria. For instance, proliferation of water hyacinth
(Eichhornia crassipes in the inshore waters of the lake is directly attributable to enrichment of the water
environment by municipal and industrial effluents from the expanding population centres around the lake. How
to control this highly noxious water weed is probably the most topical issue to the governments of Kenya,
Tanzania and Uganda with respect to Lake Victoria.

It is therefore, commendable that IUCN Eastern Africa together with JET have organised this technical and
awareness workshop to attempt to examine the “Prospects for the Sustainable Management of Lake Victoria”.
This paper reviews the status of the water hyacinth problem in the lake and gives an update of control measures.
It attempts to presents a status report of the problem, drawing heavily on experiences in Uganda, where,
probably, most information about the water weed is available. The paper is intended to give a balanced view on
the extent of infestation by the water weed, as well as on the prospects for the control measures in place. This
would facilitate formulation of appropriate and realistic control options.

INVASION AND DISTRIBUTION

In its typical native range in Brazil, South America, water hyacinth is more or less harmless and typically occurs
in seasonally inundated natural environments rather than in irrigation canals and large permanent lakes as is the
case in the introduced range of Asia and East Africa, respectively. Admirers of its beautiful flower have
translocated water hyacinth almost world-wide, and, in the tropical and sub-tropical freshwater environments,
the weed multiplies prolifically and spreads rapidly to became one of the most noxious water weeds known.
Water hyacinth is a serious weed (i.e. grows where it is not wanted and is therefore a nuisance) in most
countries of Asia; in Australia, the United States and Mexico. The water weed is reported to have gained a
foothold in Africa through Egypt between 1872 and 1892 (Gopal and Sharmer, 1981) and South Africa where
an invasion of 1910 was reported (Gopal, 1987). The weed appeared in Zimbabwe in 1943 and in Malawi in
1968. Water hyacinth was introduced into the Democratic Republic of Congo and the Sudan in the early 1950s;
was reported in west African countries (Benin, Nigeria and Ghana) in the mid 1980s (Harley, 1993); and
appeared in the natural water systems of East Africa during the late 1980s.

Water hyacinth was first reported in Lake Victoria in Uganda, in December 1989 when patches of the water
weed were still confined along the shores west of Entebbe (Freilink, 1991; Fig 1). River Kagera was later
confirmed to be the source of water hyacinth (Tailor, 1993). After 1989 the water-weed hyacinth spread rapidly
along the shores of the lake aided by the interaction between the diurnal 'land and sea' breeze which oscillated
weed propagules (viable units) to and from the shoreline and the prevailing southerly/south easterly winds
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which propelled them along the shore. By 1990 pockets of water hyacinth were already scattered along one half of
the shores of Lake Victoria in Uganda (Freilink, 1991); and by 1992 the weed occurred in almost all suitable
shoreline environments (Twongo, 1993; Twongo et al, 1995). Water hyacinth was reported in Mwanza -Tanzania
in 1990 (AAPS, 1990) and in the Kenya waters of the lake by 1992.

Shoreline environments suitable for the establishment and proliferation of water hyacinth were characterised in
Uganda during early surveys (Twongo, 1995) and they included: shelter from violent of-shore and along-the- shore
wind and wave action; flat or gently sloping shores that were relatively shallow (rarely deeper than 5 metres); and a
soft muddy bottom rich in organic matter. Shore environments with the above characteristics supported emergent
wetland vegetation dominated by papyrus (Cyperus papyrus). Such shoreline vegetation was, therefore, used to
map the potential for proliferation of water hyacinth around the shores of Lake Victoria (Twongo, 1996; Fig 2).
The extrapolationalong the shores of Kenya and Tanzania proved to be largely accurate when the spread of water
hyacinth around the lake was completed. However, the water weed also formed stationary mats along some shores
which had been deemed unsuitable when medium sized and large mats translocated by wind and wave action were
anchored there. Although large portions of the stranded weed mats eventually floated away, this kind of
translocation by wind often led to instant establishment of a stationary fringe of residual water hyacinth along the
shore. According to Fig 2 Uganda had the most suitable shoreline environment for the establishment of water
hyacinth.

WATER HYACINTH COVER

Water hyacinth cover in Lake Victoria may be viewed as comprising two forms namely stationary fringes
along the lake-shore and mobile mats propelled about by wind and water currents.

The Stationary fringe

Stationary water hyacinth developed rapidly as described above and formed a fringe with an average lateral
width which varied from place to place around the lake. In Uganda, the stationary fringe stabilised in 1995
when its linear extent covered about 80% of shoreline length (Fig 3) and had an average width of 10 - 15 m
(much wider in some well sheltered bays) along the mainland. The width of the fringe around islands and at
forested shores of the mainland was much smaller (average 5 m). Total maximum cover of the stationary fringe
along the Uganda shores of Lake Victoria was attained in 1995 estimated at 2,200 ha. Of the three riparian
countries, Uganda has developed the most extensive stationary fringe of water hyacinth

Ecological succession in Stationary water hyacinth

Ecological succession is the progressive displacement of one or more species of plants (and some animals) by
another or others. In the case of the stationary fringe, pure water hyacinth was invaded initially by sedges and/or
aquatic ferns, often to be followed by hippograss (Vossia cuspidator) which invariably, eventually, dominated
and shaded out the water weed. The successional association between water hyacinth and hippograss was at first
mutually beneficial because it promoted the lateral expansion of both plants towards the open water. However
as the canopy of hippograss thickened water hyacinth was progressively shaded out towards the open water
interface. Ecological succession has occurred in the stationary fringe around Lake Victoria to varying degrees.
However, the ecological phenomenon has been most dramatic in Uganda where it was first noticed in Lake
Kyoga in 1991. Over 90% of the linear length of the stationary fringe in that lake was replaced with hippograss
by 1996. In the Uganda portion of Lake Victoria, ecological succession started around 1992/93. By April 1998
domination by hippograss had covered about 70% of the linear length of the stationary fringe, reducing the
effective cover of the water weed in the fringe to an estimated 660 ha. The reduction in the cover of fringing
water hyacinth was enhanced by the rise in lake level due to heavy rains attributed to the El Nino weather
phenomenon earlier this year.

Mobile water hyacinth

The initial source of mobile water hyacinth in Lake Victoria was the shedding of plants off the stationary fringe
especially at locations where rivers and small streams flowed into the lake. Weed growth was prolific here.
Together with the inflow of the water weed down River Kagera, the stationary fringe was an important source
of mobile viable units of the water weed during early propagation throughout the lake. However, their
contribution to the mobile pool of water hyacinth in the lake became insignificant when the succession with
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hippograss confined the water hyacinth at the open water edge of the stationary strip and progressively shaded
out the water weed. Secondly many sheltered bays such as Murchison, Macdonald, Hannington, Thruston,
Pringle and Waiya in Uganda; Kisumu Bay, Kendu Bay and Homa Bay of Nyanza Gulf in Kenya and some of
the bays of Speke Gulf and Mwanza Gulf in Tanzania were important sources of mobile water hyacinth.
However it would appear that the nutrient reserves of most of the bays in Uganda waters eventually got used up
because most of them ceased to be important production centres for mobile water hyacinth. For example,
Macdonald Bay ceased to produce mobile water hyacinth by 1993. However, Murchison Bay of Uganda and
Kisumu Bay in Kenya have been identified as the most prolific production systems of the mobile water weed in
Lake Victoria most probably because both bays are well sheltered and enriched with effluents from the
respective cities of Kampala and Kisumu. In 1994, water hyacinth in inner Murchison had an average
reproductive index of 3 to 4 young suckers per plant and, during the same year, 877 ha of the mobile water
weed was estimated in the bay although much of the mobile load had been evacuated from the bay, annually
since 1992.

The reproductive index of the mobile water weed in Murchison bay, however, fell over the years to average 0.5
young suckers per plant in 1998. The drastic reduction in the reproductive rate was thought to be related to
declining nutrients due to the annual export of water hyacinth biomass as well as to the effects of Neochetina
(biological control weevils) introduced into the lake in 1995.

There is a continuous inflow of water hyacinth into Lake Victoria via River Kagera which in 1994/95 was
estimated at 0.8 ha per day over a period of one year (Aquatics -Unlimited/Uganda Fish. Department,
unpublished data). This source would contribute an enormous input of mobile water weed into the lake.
However, the incoming mats are fragmented by violent wave action in the open lake close to the river mouth to
produce a carpet of water hyacinth fragments which. float about the lake and eventually rot and sink to the
bottom of the lake. The viable propagules among the weed fragments were vital during the initial stages of
weed distribution because they were easily translocated to distant shores to start new invasion centres. This role
ceased after saturation of suitable nursery sites along the shoreline by the stationary fringe of water hyacinth.
However, water hyacinth from River Kagera must be viewed as a continuous source of nutrients and debris into
Lake Victoria.

The distribution and cover of mobile water hyacinth in Lake Victoria is controlled by seasonal storms and
prevailing winds which induce mass movement of the water weed. Hence the cover of mobile water hyacinth in a
given bay may fluctuate greatly from year to year depending on whether the bay in question actively produces
the water weed or simply stores it. In Uganda, for example, the cover of mobile water hyacinth in the eastern
bays of Macdonald and Pringle has dwindled to almost nothing since 1993 while large weed mats continue to
accumulate annually in Waiya Bay west of Entebbe as well as in Thruston and Hannington Bays to the north
east of the lake, as the weed is trapped in those bays (Table 1). Over all, the following pattern of mobile water
hyacinth in the Uganda portion of the lake has emerged: during the first six months of the year the mobile water
weed is resident in sheltered bays executing limited diurnal oscillations within the bays. During the last six
months, particularly between August and December, violent storms intermittently evacuate water hyacinth from
Murchison Bay and propel it south westwards to the open lake and across to Kalangala District (Ssesse Islands)
and sometimes up to the mainland of Tanzania.

Prevailing winds eventually reverse the movement of the water weed and relocate the mats into the sheltered
collection bays (see Table 1). As a result of the above annual dynamics, there has been a net transfer of mobile
water hyacinth principally from Murchison Bay, the most prolific weed production centre, to the storage bays
(in Table 1) where much of the weed has been confined for at least three years now. A small fraction of the
mobile water hyacinth in the two north eastern bays (Thruston and Hannington) has since 1992 periodically
escaped during the second half of the year and floated to the Owen Falls Dam on River Nile. Hence, the
collection bays have, therefore, effectively locked up large quantities of water hyacinth under a regime of
mounting stress due to declining nutrient status, severe infestation with Neochetina biological control weevils
and native macro-invertebrates like mayflies and dragonflies nymphs, and to secondary infection. Biological
control weevils were introduced in Lake Victoria in 1995.




Table 1. Changes in the cover (ha) of mobile water hyacinth in Lake Victoria’'Uganda.

LOCATION - 1994 1997 1998 (MAY)
BAYS
Murchison 877 490 100
Waiya 3 80 140
Thruston 108 790 800
Hannington 96 304 750
Macdonald 13 4 <2
Pringle 15 5 <1
Total 1,112 1,673 1,793

Seasonal mass movement of mobile water hyacinth no doubt occurs in the other portions of Lake Victoria. In
the Nyanza Gulf of Kenya large fields of the water weed are reported to shelter in Kisumu, Kendu and Nyakach
Bays between September and May; it is then shifted to the area of Homa Bay where it shelters from June to
September (Getabu and Kiremba of KEMFRI, personal communication). Within the sheltered bays part, and
sometimes the entire, biomass of mobile water hyacinth oscillates diurnally under the influence of “land and sea
breezes”.

Fragmentation of Mobile Water Hyacinth

Water hyacinth is fragmented in Lake Victoria in two situations. First, a daily average 0.8 ha of the weed
floating into the lake down River Kagera is largely fragmented by violent wave action close to the river mouth.
Secondly, considerable quantities of mobile water hyacinth seasonally ejected from Murchison Bay is
fragmented in transit across the open water. The transit period appears to be quite stressful to the weed as
indicated by its generally poor condition at the end of the migration across the lake. In Uganda, fragmentation
of mobile water hyacinth plants has been enhanced by the severe stress due to the mounting effects of biological
control weevils. Large quantities of weed debris have been recovered in some zones of the lake bottom by the
experimental trawler of the Fisheries Research Institute (FIRI). The impacts of this biomass on the water
environment and resources of Lake Victoria, including aggravation of the nutrient enrichment status and
possible smothering of benthic fauna, are unknown and call for urgent research.

UPDATE ON CONTROL MEASURES

Three options, namely: physical removal, application of herbicides and use of biological agents are used or
advocated for the control of water hyacinth in many parts of the world . Some of these options have been
initiated or are being considered for use in Lake Victoria. Their use is described below with emphasis on the
situation in Uganda.

Physical removal

The first attempt to control water hyacinth in Uganda was by physical removal using manual means aided by
hand-implements like rakes and forked hoes, as well as by protective attire like hand-gloves and gum boots. A
high level of community participation was initially achieved at many affected landing sites through active
mobilisation. However, while this option is advocated, it is practical only at small fish landings affected by
relatively small mats of water hyacinth. The option is not effective against large mobile weed mats which block
fish landings especially during the second half of the year when large scale water hyacinth translocation occurs.
Physical removal was mechanised about two years ago with two harvesting systems: two land-based conveyors
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each fed by two push-boats; and a lake-based harvester equipped with a conveyor which loads a transit vessel.
In both cases, water hyacinth biomass is disposed of on trucks to a dumping site. The mechanical harvesting
systems are working well although they are prohibitively expensive and clearly three of them cannot cope
adequately with the magnitude of the problem.

Biological control

Biological control using the two weevils (Neochetina bruchi and Neochetina eichhorniae) was imported into
Uganda in 1993, and field introduction were made the same year in Lake Kyoga. Introduction in Lake Victoria
was carried out 1995 after regional consent to use the weevils had been obtained. Biological control weevils
were also introduced into the lake by both Kenya and Tanzania. However, while biological control is widely
accepted as probably the only potentially cost effective and environmentally friendly option for controlling
water hyacinth proliferation, many people play it down, as extremely slow, even outright ineffective. It is true,
textbooks often give three to five years as the time required for Neochetina weevils to have impact on the water
weed and in Florida, weevils built up large populations but have only been able to stunt the water hyacinth
plants without controlling weed proliferation. However, three years after the introduction of Neochetina weevils
in Lake Kyoga in Uganda, a combination of factors including the effect of the weevils has rid the open lake of
mobile water hyacinth. The other factor was arrest of recruitment of mobile hyacinth from the stationary fringe
by the ecological succession with hippograss.

The effect of Neochetina weevils on Lake Victoria is even more promising. After only two years since initial
introduction into the lake, the weevils spread all over the lake to average impressive infestation indices per plant
(Table 2). The condition of mobile water hyacinth in the collection bays declined dramatically such that the
plants lost most of their roots and assumed a brownish colour and an altogether stressed condition. Recently,
reproduction had virtually ceased as shown in Table 2 . If this trend of stress continues the huge fields of mobile
water hyacinth are expected to perish.

Table 2. Reproduction and weevil infestation indices for mobile water hyacinth in various sheltered bays of
Lake Victoria, Uganda in May 1998

PLANTS WITH FEEDING SCARS PER | WEEVILS PER YOUNG
LOCATION SCARS (%) LEAF PLANT SHOOTS
PER PLANT
Murchison Bay 100 53 - 04
Waiya Bay 100 81 16 0.2
Hannington Bay 100 140 34 0.0
Thruston Bay 100 > 140 26 0.0

Control with herbicides

The use of herbicides to control water hyacinth has turned out to be highly controversial in Uganda and
probably in the other riparian states. In Uganda there are strong views for and against their use. The recent tests
to study the impact of 2-4, D amine and Glyphosate did not sufficiently satisfy those against the use of
herbicides on the lake and more tests may be required to enable a political decision to be made for or against
their application.

Watershed management
The fourth water hyacinth control option namely watershed management derives from the concept that weed
proliferation is a symptom of enrichment of the water environment by input from the catchment. For example

Murchison, the most productive bay for water hyacinth in Uganda, receives most of the effluents from the city
of Kampala. Nutrients, especially phosphorus and nitrogen in the effluents fuel proliferation of the water weed.
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Unfortunately this concept appears to be least considered while formulating short term control strategies
currently in use. However, watershed management is clearly the long term strategy for the control of water
hyacinth and it is prudent to evaluate its use alongside other options.

CONCLUDING REMARKS AND RECOMMENDATIONS

The socio-economic impacts of the proliferation of water hyacinth on Lake Victoria have been particularly
serious for the fisherfolk and other lake-shore communities because they interfere with their source of income
and livelihood. These impacts have disrupted inshore fishing activities, transportation by water, access to clean
potable water and enhanced the likelihood of contracting water borne diseases like bilharzia. Secondly, the
water hyacinth problem in Lake Victoria has the potential to disrupt aspects of the national economy. For
instance, in Uganda, large sums of unbudgeted funds have had to be diverted to extract the water weed from the
Owen Falls Dam at Jinja and the Wagon Ferry terminal at Port Bell. Similarly extra expense is incurred in water
treatment procedures required to clean the fouling due to rotting water hyacinth. Environmental/ecological
aspects of the impacts due to the infestation could be considerable and far reaching. These impacts are a source
of concern and apprehension. However, the water hyacinth problem has also generated sensational and often
baseless claims. There are at times too many experts on the weed problem. For instance such experts have often
predicted that water hyacinth would cover the entire Lake Victoria if nothing was done to control it. Secondly,
claims that biological control using Neochetina weevils will never control the water hyacinth problem on Lake
Victoria are often made. Although these predictions and claims are not based on scientific experience and
evaluation of the problem on the lake and therefore, have no basis, they have often generated panic that could
lead to making insufficiently evaluated decisions on how to manage the weed problem. Careful observation and
study has revealed that on Lake Victoria, water hyacinth is essentially a shoreline problem with mobile mats
which must have shelter from wind and strong waves and adequate nutrients to expand into and maintain large
mats. This is partly why the maximum cover of the water weed recorded so far in the Uganda portion of the lake
did not exceed 0.5 km? compared to the approximately 29,000 km? which constitute the portion.

Secondly, biological control is having a significant impact on water hyacinth in Uganda, at least for the
moment. The success appears to derive from enhancement of biological control effects by environmental stress
on water hyacinth largely due to declining environmental nutrients. Experiments to test this hypothesis are
underway at the Fisheries Research Institute, Jinja, Uganda. Will this trend be repeated in Kenya and Tanzania?
There are indications in Kisumu Bay in Kenya that it could (Geoff Howard, IUCN Eastern Africa, personal
communication). Could the observed decline in the vigour of the water weed be a phase in the cycles of water
hyacinth proliferation in Lake Victoria? This question urgently requires careful scientific study as the results
could call for formulation of follow-up strategies. Therefore, it is essential that major decisions on complex
environmental issues like the water hyacinth problem on Lake Victoria be based on carefully evaluated
information from all available sources.

Proliferation of water hyacinth on Lake Victoria is a symptom of nutrient enrichment of the water environment.
It is therefore an environmental problem that requires scientific diagnosis in order to prescribe long term control
strategies that would lead to reduction of nutrient input into the lake. Secondly, contrary to popular belief,
proliferation of water hyacinth in the Uganda portion of Lake Victoria stabilised by 1997 and is currently
declining as evidenced by displacement of the stationary fringe of the water weed by hippograss, the reduction
in the reproductive index of mobile water hyacinth and the significant decline in the physical condition of all
concentrations of the water weed in the storage bays. The decline has also been contributed to by fragmentation
of the water hyacinth entering the lake down River Kagera. Therefore, it is essential to integrate scientific
inquiry into the search for options and the practice to manage the water hyacinth problem.

Finally journalists whose primary role and privilege is to disseminate information, have the opportunity to
influence decision making processes. Therefore journalists who cover environmental problems like the water
hyacinth on Lake Victoria could make invaluable contributions to environmental awareness if they undertook to
seck factual information from all available sources including fishermen and scientists in order to get at the truth
to inform the large variety of clients we serve.
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FIG. 1 Initial location of water hyacinth in lake Victoria when first reported in December 1989 (From Freilink, 1991).
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22 FOUR DECADES OF THE NILE PERCH FISHERY IN LAKE VICTORIA

Technological Development, Impacts and Policy Options for Sustainable Utilization

Richard O. Abila

Kenya Marine & Fisheries Research Institute,
Kisumu Research Center,

P.O.Box 1881,

Kisumu KENYA.

SUMMARY

Nile perch, which was introduced in Lake Victoria only four decades ago, has transformed the entire fisheries of
the lake. Being a predator, it fed on most of the other species, estimated at 300 prior to its introduction. It now
remains one of the two dominant species of the lake, constituting nearly half of the overall catches.

Beginning in the early 1980s, a modern fish processing industry has been established with 35 factories evenly
shared by Kenya, Tanzania and Uganda, which process Nile perch for export. The local artisanal processing and
trade sectors continue to operate side-by- side with the industry. The increased demand for Nile perch for both the
local and export markets has caused the increase in fishing effort, characterized by the introduction of new fishing
technology and techniques, some which are very destructive to the lake ecosystem. Thus, both the predatory habits
of Nile perch and the methods adopted to target it, have considerable adverse effects on the conservation of Lake
Victoria fisheries resources. The local consumers too have been exposed to increasing competition for Nile perch
with the industry.

This report analyses the development of the Nile perch fishery and industry, and evaluates the impact of fisheries
management policies and interventionson the sustainable exploitationand utilization of Nile perch.

Results show that over-fishing is a reality in the Nile perch fishery. This is caused by the use of very small mesh
nets which catch large quantities of immature fish and the use of destructive fishing gear, such as beach seines. In
addition, trawling has not been eradicated, while there is still open access into the fishery. The evidence of over-
fishing includes downward trends in Nile perch catch levels, declining mean sizes of fish caught and decreasing
catch rates per unit effort.

The processing and marketing sectors face conflicts between artisanal processors and the factories competing for
Nile perch. Besides, the fish quality related problems which caused the exclusion of Nile perch exports to the
European Union market, remain un-resolved.

The development and expansion of fish filleting and fishmeal industries in the region has put a lot of pressure on
the Nile perch fishery. This is due to the unsustainable export levels, increasing demand for Nile perch, use of
frames for fishmeal and the use by fishmeal factories of dagaa and Caridina nilotica, both being the primary foods
of Nile perch.

The utilization of different products (or forms) of Nile perch for food by local communities is still hampered by
several factors and conditions, real or imaginary. However, there is a growing positive attitude towards the fish.

Finally, the proper management of the fisheries is constrained by many factors, which include insufficientdata and
information about the fishery, inadequate policy framework, legal drawbacks, undeveloped physical and
institutional infrastructure, ignorance and poverty among key stakeholders. Programs and policies aiming to control
the exploitation of the Nile perch fishery for sustainable long-term benefits should also consider the socio-
economic needs, both in the short and long term, of the local communities dependent on the fishery. The
stakeholders should also be involved in the formulation of management policies for the fisheries.
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INTRODUCTION

Nile perch (Lates niloticus) is an exotic species to Lake Victoria. It was introduced into the lake, from Lakes Albert
and Turkana in the late 1950s and early 1960s . However, it was not until the beginning of the 1980s that an
explosive increase of Nile perch was reported in several parts of the lake, in conjunction with a simultaneous
decline in-most of the other fish stocks, especially the many haplochromine species which had constituted more
than three-quarters of the fish populations in the 1970s (Okemwa, 1981; Hamblyn, 1961; Arunga, 1981;
Welcomme, 1988).

Nile perch, locally known as Mbuta or Sangara, together with Rastrineobola argentea, the latter an endemic
species locally known as dagaa, now dominate the catches of the lake. Over the last two decades, the Nile perch
fishery has supported the creation and development of a modern fish processing sector in Kenya, Tanzania and
Uganda, which primarily produces fish fillets for export. In 1996, this industry exported Nile perch worth about a
total of US$ 150 million from the three countries. The development of the Nile perch industry has had significant
impact, either negative or positive, on the different stakeholders and beneficiaries of the lake. On the positive side,
the industry has transformed fishing from a subsistence and social activity to a commercial enterprise. It has raised
incomes of fishing households and improved the contribution of fisheries to the Gross Domestic Product (GDP) of
the riparian states. In Uganda, fisheries was the second highest foreign exchange eamer, after coffee, in 1996.
Similarly in Tanzania, export earnings from fisheries contribute significantlyto the economy, while in Kenya it has
constituted 0.3% of the GDP in the last 5 years. In all three countries, the fisheries sector has become very
important in generating rural employment and as a source of nutrition to local communities. On the negative side,
the industry has led to competition for fish between the local communities and exporting factories, with the former
evidently at a disadvantage.

The liberalization of the national economies of the riparian states, and the drive to attract foreign investments, have
relaxed conditions of gaining access into the fisheries and to fisheries products. Thus, there has been uncontrolied
expansion of fish processing factories in all three countries. In addition, the modemization of the Nile perch
industry, and the associated profit motives of the actors in this trade, has reduced the role of the traditional and
informal institutions around the lake on managing the fisheries. However, the management policies and formal
institutions have not changed in line with the new challenges facing the fishery. There is therefore a threat of
exploitation of Nile perch to levels which are not environmentallysustainable.

In the past, fisheries management has been looked at as a problem affecting only the fish harvesting sector. The
focus has been on how to control destructive fishing gears, net mesh sizes, fishing of juveniles, prevent fishing in
known breeding areas and during closed fishing seasons. However, it is now realized that the success of many
fisheries regulations and decisions are determined by forces completely out of the fish harvesting sector. Thus,
there is need to change the approach and address management of the Nile perch fishery in a broad perspective - to
include issues affecting all production, processing, distribution and utilization stages.

Each of the three riparian states has developed a policy document to govern the exploitation of her fisheries. The
current policies have many similarities, and are largely based on rules existing before the dominance of Nile perch,
but with just a few amendments. One feature about all the policies is that they mainly focus on controlling activities
in the fish harvesting sector. In Kenya, the Fisheries Act, published in 1989 and revised in 1991, outlines rules and
regulations for the management of all fresh-water and marine fisheries resources in the country. The Act intends to
restrict net mesh sizes, control fishing technology, prohibit trawling, restrict fishing in selected areas and control
entry into the fisheries through licensing, among other issues. However, despite the existence of the fisheries
policies and acts, there are many indications that the problems related to unsustainable exploitation of Nile perch
have continued.

A Historical Perspective to the Nile Perch Fishery (1950 - 1980)

Lake Victoria has long been famous for its rich aquatic life and, in particular, as a source of high quality fisheries.
In the first half of this century, the lake had a very diverse fauna comprising over 350 species. The majority of
these, approximately 300, were various haplochromine species, which together comprised some 80% of the fish
biomass. All these species were hardly exploited in any serious way. In particular, the haplochromines, due to their
small size and bony texture, had little commercial value, and hence were among the least targeted. Thus, the native
fish species of the lake grew steadily in terms of absolute stock tonnage (Anderson, 1961; Greenwood, 1974;
Kudhonganiaand Cordone, 1974; Witte and Oijen, 1990; Witte et al, 1992).
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In the mid 1950s, a group of species was introduced into the lake. Two species in particular, Nile perch and
Oreochromis niloticus (Nile tilapia), proved very successful, and were destined to instigate the commercialization
of the fisheries three decades later. There were several reasons for introducing exotic fish species into Lake
Victoria. Some of the proponents of this action predicted that there would be a substantial decline in the native fish
stocks as fishing pressure increased. It was hoped that the introduced species could stabilize or improve stocks and
yields of the lake. However, of greatest interest was the commercial potentials of Nile perch. It was argued that Nile
perch could do well commercially and raise the overall value of the fisheries. In addition, by targeting Nile perch,
the fishermen would ease some of the pressure on tilapia stocks. Due to its large size, Nile perch also had potentials
as a sport fish, and could attract sports fishermen and tourists to the region (Andersen, 1961; Achieng 1990; Geheb,
1996).

Towards the close of the colonial era, and in the period immediately after independence in the three East African
countries, there was significant increase in demand for fish. New markets were developed in the areas close to the
lake as well as in urban centers far away from the lake, but within the borders of the respective countries. Many
fishing communities around Lake Victoria though still attached subsistence and cultural importance to fishing. In
the next few years, many fishermen began to see fish as a product which could earn them substantial cash incomes.
In response to increased fish marketing opportunities, fishing activities intensified, facilitated by the introduction of
greater numbers of boats and nets (Geheb, 1996).

Trawlers were slowly introduced in all countries sharing the lake in the last two decades, first to target
haplochromines and tilapia, and later, Nile perch. In Kenya, a fish harvesting and processing company with four
trawlers started operating in the lake in the mid 1970s, marking the beginning of modern commercial fisheries. In
Uganda, there is evidence of attempts to establish an industrial fish processing unit as early as in the 1950s. A
small-scale trawl fishery also developed in Tanzania in the 1970s to target haplochromines for a fishmeal plant.
Commercial exploitation and mechanized fishing greatly increased in the region in the 1980s as Nile perch stocks
increased, until a ban on trawling was imposed (Odongkara, 1994; Modesta, 1994; O'Riordan, 1996).

Three decades later the major objectives of introducing Nile perch have been met - perhaps even beyond
expectations. A booming, well integrated fish processing and marketing industry based on the Nile perch fishery,
has been established, which serves not just local and regional markets, but also export markets in almost all
continents. The high demand for Nile perch has, to a large extent, drawn away the attention of many fishermen
from targeting tilapia. Sports fishing using Nile perch though has not picked up in any significant manner.

At the beginning of the 1980s, an explosive increase of Nile perch stock was reported in several parts of the lake,
together with increase in the populations of Nile tilapia, dagaa, and the small benthic shrimp, Caridina nilotica.
However, with the rapid increase in Nile perch populations, there was marked decline in several other species of
the lake. The reduction of most species probably occurred as a result of predation by Nile perch, competition for
food and over-fishing. Thus, most of the old native species, especially the many species of haplochromis, have
disappeared, possibly for ever. The rest have reduced by over half of the stocks of the 1960s (Witte and Densen,
1995; Arunga, 1981; Okemwa, 1981; Goldschmidtet al, 1993).

The Development of the Nile Perch Fishery after 1980

The rapid proliferation of Nile perch started in the Kenyan part of the lake about 15-20 years after the fish was
introduced. In 1978 about 1,000 tonnes of Nile perch were caught, in 1981 nearly 23,000 tonnes and in 1985 the
production had increased to 50,000 tonnes. Figure 1 displays the trend of quantity of Nile perch landed in the
Kenyan part of the lake. An even faster increase took place in Uganda and Tanzania. In each of these countries, less
than 1,000 tonnes of Nile perch were landed annually before 1980. In 1986 approximately 41,000 tonnes of Nile
perch was caught in Uganda and about twice that amount in Tanzania. Since 1991, the landings of Nile perch have
been on a general declining trend in all three countries. The total production of this fish in the three countries in
1994, according to official estimates, was close to 383,000 tonnes, with 29% landed in Kenya, 27% in Uganda and
the rest in Tanzania (Greboval and Mannini, 1992; Goulding, 1997).

Along with the rapid increase in the stocks of Nile perch, the composition of the fish biomass in the lake changed
dramatically. Nile perch, being a predator, feeds on most of the species of fish in the lake. From being a multi-
species fisheries, the fisheries of Lake Victoria is today basically a "three species fisheriy". Nile perch is the
dominant species, but about a third of the lake's catch consists of dagaa, while various species of tilapia, mainly
Oreochromis niloticus, constitute about 10%. These three species alone have during the last years made up about
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98% of the total catch in the lake. In the Kenyan part of the Lake, it may today even be more correct to talk about a
"two-species” fisheries. In 1996 about 92% of the catch consisted of the combination of Nile perch composing 47%
and dagaa constituting 44% (Othina and Osewe-Odera, 1996; Abila and Jansen, 1997).

In response to the increased landings of Nile Perch during this time, more fishermen were recruited into the fishery.
The number increased from about 11,000 fishermenin 1971 to 22,000 in 1989 and 24,000 in 1992 on the Kenyan
part of Lake Victoria. In 1995 there were 30,000 fishermen. The number of canoes also doubled in the same period.
There were over 8,000 canoes of different types in this area in 1995. Besides, there was substantial investments in
fishing nets, and especially the gill nets aimed at catching the bigger Nile Perch. People in the harvesting,
processing and distribution sub-sectors of the fisheries also benefited greatly from the new fisheries regime. It has
been estimated that during the 1980s an additional 180,000 jobs were created in the primary and secondary sectors
of the fisheries. Many people who had been unemployed or under-employed were able to obtain incomes at levels
they had never experienced before. No wonder that many fisher-folk nick named Nile perch "the saviour"
(Reynolds and Greboval, 1988; Hoekstra et al, 1990; Reynolds et al, 1992; Ogutu, 1994; Kenya Government I,
1995).

In the early and mid 1980s the fisheries continued to be almost exclusively operated by small scale rural fisher-folk
with little fundamental changes in technologies, techniques and practices compared to the former fisheries regime.
The period saw more women engaged in the processing and marketing of fish both on Lake Victoria beaches and in
markets in several towns in the three countries. Initially the regional market could not absorb all the Nile perch
landed. In particular, it was difficult to sell the perch in the local markets in Kenya in the early 1980s. Many of the
consumers living in the fishing communities near the lake resented the "oily and fatty" fish. However, it only took a
few years before the perch became a popular table fish as new forms of fish processing developed. Nile perch has
now become even more popular and spread to new markets all over East Africa (Abila, 1994; Abila, 1995; Abila
and Jansen, 1997; Yongo, 1994).

Unlike in Kenya, Nile perch was better known in the other two countries sharing the lake, since Lakes Kyoga and
Albert in Uganda and Lake Tanganyika in Tanzania had supported flourishing perch fisheries in the past. During
the mid-1980s, in a period of only 3-4 years of the Nile perch boom, the market in East Africa was able to absorb a
supply of almost three times higher than any time previously, without much effect on prices. This shows the
popularity of the Nile perch and the existence of a huge demand for a medium priced table fish in the three
countries. There is no doubt that many new fish consumers gained tremendously from the changes which affected
the rich Lake Victoria fisheries during the 1980s, with huge amounts of fish having been made available at more
affordable prices in many parts of the three countries (Greboval and Mannini, 1992).

Linked to the rapid growth of the Nile perch, another "revolutionary" change took place in the Lake Victoria
fisheries. This change is related to the huge demand for Nile perch which soon expanded beyond the three countries
sharing the lake. A market for the perch developed quickly in the industrialized countries. In order to satisfy this
market, processing factories were established along the shoreline of Lake Victoria. The first plants in Kenya were
set up in the early and mid 1980s to process Nile perch and export its fillets to markets overseas. They proved to be
so profitable that more factories soon were set up in all the three countries. Today there are about 35 Nile perch
processing factories spread around the lake, almost equally in the three countries. Many of the factories have been
financed by international development banks and received support from development aid agencies of the
industrialized countries. Most of the factories have the technical capacity to process Nile perch which far exceeds
the amount of fish they are able to obtain. The filleting factories around Lake Victoria are therefore competing to
secure sufficient raw fish. Besides, the factories compete for the fish with the artisanal fish processors, traders and
consumers. In Kenya, nearly the only Nile perch available for food are the juveniles or that rejected by factories
due to poor quality (Asowa-okwa, 1996; Goulding, 1997; Jansen, 1997; Abila and Jansen, 1997).

Scope of the Paper

This paper evaluates the Nile perch fishery, focusing on the impact of fisheries management on sustainable
exploitation and utilization of the fish. It analyses the management prospects in all four important sectors of the
Nile perch fishery - including production, processing, marketing and utilization stages, and makes
recommendations. Much focus is put on Kenya, where most of the information has been collected, but reference
has also been made to relevant examples in Tanzania and Uganda. Data was collected through field surveys and
interviews with fishermen, industrial processors and exporters, artisanal processors and traders, policy makers, fish
consumers and other stakeholders. A lot of information has also been obtained from published secondary sources.
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The report is divided into four main parts. The first section discusses the fish harvesting sector and focuses on the
over-exploitation of the Nile perch fishery. It analyses the causes and indicators of over-fishing in the Nile perch
fishery. The second part presents information about the processing and marketing of both artisanal and industrially
produced Nile perch products and by-products. This section reports on the recent issues in the export market
situation, in particular, the ban on Nile perch exports to the European Union (EU). The section ends by evaluating
the impact of increased market pressure on the conservation of the Nile perch fishery. The third section deals with
the issues of utilization of Nile perch by local communities for food. It is based on the preliminary results of a
recent survey conducted on lakeside villages in Kenya, concerning the consumption of Nile perch. The fourth part
examines the factors which constrain the proper management of the Nile perch fishery in all three countries.
Finally, recommendations are made in aspects of policy formulation and administrative action for improved
management of the fishery.

OVER-EXPLOITATIONOF THE NILE PERCH FISHERY

Increased fishing pressure can cause over-fishing in two ways. First, the use of small mesh sizes raises the chance
of catching immature fish before they can grow, develop into adults and spawn. Secondly, the use of certain
destructive and non-selective fishing methods, such as trawling and beach seining, removes large quantities of fish
species, or their food, indiscriminately, thus interfering with food chain linkages. This disrupts the aquatic
environment, making it less capable of supporting fish life.

Causes of Over-fishing
The examples given below show some of the possible causes of over-exploitationin the Nile perch fishery.
Mesh sizes in the Nile perch fishery

When Nile perch was first targeted around 1980, the gill nets initially used by fishermen had mesh sizes ranging
from 7-12 inches and 21 ply. In 1987-88, the average gill nets used by artisanal fishermen in Tanzanian waters had
mesh sizes of 7-8 inches. The gill nets used in the 1980s were therefore very selective in terms of species and size
of fish caught. Similarly, the long lines used then were also quite selective. These, however, were mainly restricted
to the shallow in-shore waters. At the same time, beach seines used in the region had a side-netting of 3—6 inches
and a coded size of 1 inch. Therefore beach seines, even then, were not very selective. They caught Nile perch
averaging 40-70 cm (Witte and van Densen, 1995).

Over the last two decades, the fishing gears in use on Lake Victoria have increasingly become non-selective. In
1996, the gill nets used in Kenya to target Nile perch, were of average 5-7 inch mesh size and 9-15 ply. In some
remote fishing villages, it has been observed that fishermen use gill nets of mesh size as low as 1-3 inches
(O'Riordan, 1996, Othina and Osewe-Odera, 1996; Abila et al, 1998).

Since the start of the 1990s, the use of very small meshed mosquito seine nets of 3-5 mm has become widespread.
Although these nets target dagaa, they also make very large by-catch of immature Nile perch, tilapia,
haplochromines and other fish. Beach seines currently in use also have very small coded meshes of 0.5-3 inches.
These catch many small immature fish, and at the same time destroy the fish habitat. The reduction in mesh sizes of
all the commonly used gears has happened even though each of the three countries has enacted strict regulations on
the matter. In Tanzania, a ban was imposed towards the end of 1994 on the “ use of gill nets of less than 5 inch
mesh”. The Kenyan Fisheries Act is more substantive and restricts mesh sizes to “not less than 2 inches for beach
seine, 4 inches for gill nets and 0.5 inches for mosquito seines” (Modesta, 1998; Owino, 1998).

The reduction in mesh sizes of most commonly used gears on Lake Victoria means that an increasing amounts of
juvenile and immature Nile perch and other species are being recruited. This has negative effects on the long term
sustainabilityof the fishery. It is clear though that there is sufficient legislation to control mesh-sizes to the required
limits. However, the problem lies within the implementationof those laws.

Gear Composition in the Fishery

Gill nets, long lines and beach seines are, in that order, the main gears which have been used in the artisanal Nile
perch fishery since the coming of the fish. A few trawlers have also been involved in harvesting Nile perch.
Mosquito seines, principally used to target Dagaa, also bring some by-catch of Nile perch Juveniles. In order to
protect the Lake Victoria fisheries, especially for Nile perch, the three states have imposed strict legislation on
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gears. This includes a complete ban on commercial trawlers and beach seines, as well as restrictions of gear mesh,
as explained in the previous sections. All the three countries have adopted a common approach against the
destructive gears. However, they all have, to varying degrees, problems in implementing the regulations.

The percentage of beach seines used in the Kenyan part of Lake Victoria, shown in Figure 2, increased from 9% to
16% of the total gears in use between 1987 and 1995. As mentioned in the last section, their mesh sizes have
become much smaller in the last few years, enabling them to catch large quantities of juvenile fish. The beach
seine, in particular, can destroy fish habitats and breeding areas. Beach seines, together with mosquito seines, have
become popular for three reasons. First, they are relatively cheaper per unit than gill nets. Secondly, the new
opportunities for marketing juvenile Nile perch is an incentive for investment in beach seines. Finally, there has
been rampant theft, especially of gill nets, on the lake. Beach seine and mosquito seine usage require the presence
of fishermen all the time, hence it is not easy to steal them (Othina and Osewe-Odera, 1996; Abila er al, 1998).

The stealing of gears while set on the lake has become a very serious problem. In Kenya, it affects fishermen from
almost all parts of the lake, but especially on the open waters and in the islands bordering the other two states. In
the recent past, the issue has tumed from mere theft to armed robbery with violence. In January 1998, a large group
of robbers armed with guns invaded Ringiti Island in Kenya, near the Kenya-Tanzania boundary, and violently
took away 9 outboard engines and several fishing nets. Cases of robbery and theft of engines and nets have become
quite common on the lake, causing some fishermen to change from gill-netting to beach-seining or mosquito-
seining. Apart from the political consequences of robbery and theft of gears, it is evident that the issue has adverse
socio-economiceffects on fishing communities and negative impacts on the sustainable exploitation of the fishery,
as demonstrated by fishermen shifting to the more destructive gears.

Another relatively new method of catching Nile perch in Kenya, introduced in the last 2-4 years, is the use of drift
nets, locally termed "Tembea". Drift-netting has been used for a much longer period in Uganda, from where the
Kenyan fishermen learned it. A drift net is just a modified and extended set of gill nets attached to a fishing boat on
one or both sides. An average drift net unit comprises of 1-3 Kilometers of gill nets joined together. It is therefore
much more expensive than the ordinary gill net unit, and can be afforded by just a few fishermen. Another
difference from the traditional gill-netting is that drift net fishermen are present throughout the duration of the
fishing operation. In a way, the method is a response to the rampant theft of fishing gears. On the negative side,
long line fishermen have complained that drift nets destroy and draw away their line and hooks when set on the
lake.

Trawling for Nile Perch

Available information shows that some aspects of illegal commercial trawling continues in all three countries.
There is evidence that there are at least 5 commercial trawlers still fishing in Kenya, capable of landing 10-15
tonnes of fish daily. Due to the sensitive nature of the issue, there is little official information and reports about
trawling in all three countries. Trawling for research purposes has continued unabated. The fish caught in research
trawlers is often sold to the fish processing factories. In the recent past, research trawling has tended to be more
regular in Tanzania than the other two countries, and some factories have met a good proportion of their fish
requirement from boats owned by the research institutions.

There is increasing pressure, especially from fish processing factories, that the ban on commercial trawling be
lifted. They argue that commercial trawling will ensure the landing of high quality fish for the export market.
However, there is still strong opposition against trawling which, it is argued, can have serious biological effects on
the fishery and negative impacts on the artisanal fishermen, fish processors and traders ( Modesta, 1998; Owino,
1998; Siwo et al, 1998).

Access to the fishery

Fishing is regarded as a last option of employment, suitable for those with low levels of formal education. It is a
very demanding activity, with unreliable incomes to the fishing crew and very poor terms and conditions of work.
Even some of the fishermen still look at it as a very degrading job which exposes them to high risks of drowning,
However, despite these disadvantages, fishing contributes highly to rural employment in the region. The riparian
states have therefore not found it necessary to control access to the fisheries, even though fishermen are required to
have a license. Licensing of fishermen, it appears, aims at raising revenue for Fisheries Departments rather than
controllingaccess to the fishery.

Encouraged by this open access situation, Nile perch, with its high commercial potentials, quickly attracted many
fishermen and outside investors into the fishery. It created, especially in Kenya, the phenomenon of "absentee-
fishermen” - civil servants and businessmen working and residing in cities far away from the lake, who bought
boats and employed fishermen to operate them on the lake. The results of a recent survey of fishermen around Lake
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Victoria show that close to 80% of boats currently in the fisheries joined after 1985, most likely to target Nile
perch. At the same time more outboard engines have been introduced in the 1990s, which enable fishermen to
travel far to target fish, or collect it from other fishermen on remote islands in the lake. This has increased the total
fishing effort in the Nile perch fishery (Abila et al, 1998).

The Indicators of Over-fishing

The increased fishing pressure caused by unrestricted entry to the fishery, use of destructive fishing methods and
small meshed nets have raised questions about the sustainability of the Nile perch fishery. The following indicators
suggest that the Nile perch fishery is either on the brink of over-exploitationor is already seriously over-fished.

Downward Trends in Catch Levels

According to Figure 1, the Nile perch catch levels in Kenya ascended between 1980 and 1991. This was followed
by a general drop up to 1994. The catches of Nile perch in Tanzania and Uganda showed a similar trend, although
at different levels. Due to lack of reliable estimates of fish stocks of Lake Victoria, it is not possible to tell whether
the current catch levels are sustainable or to predict the direction of the future trend in catches. If the downward
trend in Nile perch catch levels persists, even as fishing pressure increases, it may suggest that the fishery is already
being exploited beyond its maximum sustainable yield (MSY).

Reductionin Mean Catch Sizes

There is sufficient evidence that the average size of fish caught has come down since the early 1980s. In 1981, the
most commonly caught Nile perch weighed about 50-100 Kg. In 1996, this has reduced to around 5-10 Kg.
Factories which in early 1990s processed only Nile perch above 2-3 Kg live weight now fillet even that below 1-2
Kg. In addition, a large quantity of Nile perch caught is actually juvenile fish, most of it below 100 g weight. With
increased usage of mosquito netting of less than 5 mm mesh size or below, the size of by-catch Nile perch juveniles
has become even smaller (Manyala, 1992; O'Riordan, 1996).

Declining mean catch sizes indicate that the larger adults have been exhausted, making it more economical to
redirect efforts to the smaller sizes. The smaller mesh sizes then provide more returns on investment, and hence
become the popular choice of fishermen. The situation can be rectified by implementing strict control of mesh sizes
and harvestable fish sizes.

Catch Rates per unit Effort

The Kenya Marine and Fisheries Research Institute collects data regularly on parameters used to evaluate fishing
effort in the artisanal fisheries of Lake Victoria. According to these reports, the mean catch per boat per day
(MCpBD) and the mean catch per crew per day (MCpCD) increased between 1986 and 1989, then followed a
downward trend since then. Figure 3 shows that in 1995 the values for the two parameters stood at 86.4 Kg and
22.8 Kg respectively. The mean catch per haul per day (MCpHD) however rose till 1990 and then declined to 19.1
Kg in 1995 (Othina and Osewe-Odera, 1996)

Declining catch rates per unit effort indicate that any extra capital or labor invested in the fishery will yield
diminishing economic returns. This is an indication of a commercially over-exploitedfishery.

THE NILE PERCH PROCESSING AND MARKETING SECTOR

The traditional (artisanal) Nile perch processing and trade continues to operate side-by-side with the modem
industrial processing of the fish. The former serves mainly the local and inland urban markets in the region, while
the latter targets the export markets in the developed countries.

The artisanal Processing and Trade of Nile Perch

The artisanal processing and marketing of fish have undergone very little transformation in the last two decades.
Most of the methods used to process fish in the 1970s, such as smoking, sun-drying and salting are still widely

applied now for Nile perch. Fish frying, as a preservationmethod, was popularized by the availability of cheap Nile
perch fat in the 1980s. It is now one of the most common methods in Kenya for the preservation of Nile perch.
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Sun-drying of Nile perch is mostly practiced in the western parts of Lake Victoria in Uganda and Tanzania, where
the fish is exported mainly to Zaire, and other neighbouring countries. In Kenya, sun-drying of Nile perch from
Lake Victoria is hardly done any more. However, sun-dried Nile perch from Uganda and Tanzania is regularly sold
in Kenya , in urban centers such as Migori, Kisumu and Busia. A little sun-dried tilapia also comes from Lake
Turkana. Nile perch smoking is still done in all three countries, though its magnitude has decreased significantly in
Kenya since the mid 1990s. Much of the smoked Nile perch sold in Kenya comes from Ugandan and Tanzanian
parts of the lake.

In contrast, there has been increased processing, by deep-frying, of Nile perch frames (skeletons), also known as
Mgongo wazi in Kenya, or ‘Punk’ in Tanzania. These are the remains of Nile perch left behind after removing and
exporting fillets. In Kenya, there is huge demand for fried Nile perch frames for human consumption, and the
product is distributed to many inland urban markets. Available information shows that the frying of Nile perch
frames in Tanzania began in Mkuyuni area of Mwanza in 1993. The number of artisanal processors increased so
fast that by 1997, five new sites for processing the product had been set up in Mwanza. Nile perch frames have
become an important food for many people, particularly in areas where fresh or dried fish is not easily available.
Due to its low price, the low income groups even in Mwanza consume it. The traders too have realized increasing
incomes from fried frames, and went ahead to form a co-operative, with the aim of improving their welfare and to
assist them market the product.

There has also been increased smoking and frying of Nile perch juveniles which are then sold for human
consumption. Most of the Nile perch which is artisanally processed in Kenya is undersize or that rejected by
factories for poor quality. The magnitude of the problem could be lower in the other two countries, but a general
observation of some of their local markets will show that juveniles do contribute a large proportion of artisanally
processed Nile perch there (Abila and Jansen, 1997).

Nile perch is therefore available in local markets in the fresh form, as smoked, fried or sun-dried and as fish-frames.
A large proportion of the fish are juveniles. There has been some competition for Nile perch between the artisanal
and industrial processors. The future of traditional processing of Nile perch will therefore depend on whether the
two sectors will strike a balance to share the available fish.

Industrial processing of Nile perch

Although Kenya only owns 6% of the lake, it has spearheaded the development of fish processing and export
activity in the region. The first Nile perch processing factories were established there, and these at one time
increased to 15. Currently Kenya has 12 operating factories which process Nile perch for export. About three-
quarters of these are spread around Lake Victoria, most of them in Kisumu, while the rest are in Homa-bay, Migori
and Nairobi. Uganda and Tanzania, which own 45% and 49% of Lake Victoria respectively, both developed a
strong fish processing capability in the 1990s. There are now 12 Nile perch factories in Uganda, situated at
Entebbe, Kampala and Jinja, while Tanzania has 11 factories, mainly located in Mwanza and Musoma regions.

The Nile perch industry is well integrated horizontally, which means that some factories in Kenya have acquired
full or share ownership of factories in Uganda and Tanzania. Such an arrangement enables, for example, a factory
in Kenya to be readily supplied with cheaper fish by a partner factory in Tanzania. The Tanzanian factory could
also benefit from a faster export infrastructurethrough its partner in Kenya. The fish processing factories have been
constructed or acquired and equipped using funds obtained from different sources. About half of the factories were
financed by resources obtained locally, either from local financial institutions or that generated from their previous
commercial activities. Some of the processing factories have also obtained loans from international financial
institutions such as the African Development Bank (ADB), the International Finance Corporation (IFC) and the
Aga Khan Foundation. Others have got loans from donor agencies such as NORAD. One of the large fish
processing groups with four factories in East Africa has invested a total of about US$ 50 million in constructing
and equipping the plants. This has been realized using loans obtained from ADB, IFC, NORAD, local financial
institutions and the owners' other business.

The Industry - Fishermen Relationships: The Examples from Kenya
The relationship between the industry and fishermen is intended to ensure that the latter supply the factories with

adequate fish. In order to achieve this, about half of the factories in Kenya have credit relationships with fishermen
or fish buying agents, and assist them to purchase fishing nets or boats and outboard engines for transporting fish.
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Generally, the factories in the country obtain fish in four ways, some of which, to some extent, also apply to
Ugandan and Tanzanian factories. First, some factories buy fish directly from fisherman or their co-operatives on
the landing beaches. The second method is where factories get supplies from contracted or independent fish buying
agents. Thirdly, some factories are supplied by partner factories either within Kenya, or by those in Tanzania and
Uganda. The fourth case includes firms which directly participate in fish harvesting by employing and equipping
fishermen.

Fish buying agents are emerging as a particularly vital group in the fish supply channel. All the factories use agents,
either alone or in combination with other strategies, to procure fish supplies. The agents collect fish from several
dispersed landing beaches and bring it to central points from where factory trucks buy it. For this, they eam
approximately 10% of the fish price at landing, which mainly caters for the costs of transport, ice, labor and profits.
Since agents handle large quantities of fish, on average 3-5 tonnes each per day, they can become very rich and
powerful. In addition they easily get loan advances from the fish processing factories.

Through various mechanisms, such as credit and supply of gear, the fishermen become dependent on agents.
Although there are continual and elaborate attempts to escape from this relationship of dependence, many
fishermen are paid well below the going market rate for their fish. Often the agents will cooperate and postpone
their purchase of fish until the fishermen get desperate and agree to sell at lower prices. Most of the time, agents
also hide from fishermen vital market information, such as the prevailing price paid by factories and the quantities
of fish demanded by factories. Another problem is that, where as factories place formal purchasing orders with
agents which define the quantities of fish to supply at a given time, there is no formal contract between fishermen
and agents. The agents are therefore protected from breach of contract while fishermen have no chance of legal
address in case of disputes.

As previously mentioned, about half of the factories deal with fishermen, either directly or through their
cooperative societies. Such factories provide fishermen with nets, boats, engines or credit to purchase the fishing
gear. The fishermen receiving these facilities are under obligation to supply the particular factory with fish and
cannot take the fish elsewhere. The loan is recovered out of the fishermen's earnings from the fish delivered. These
fishermen are therefore under pressure to increase their fishing effort so as to repay the loans. Some factories are
directly involved in fish harvesting and transport. These own boats, engines and nets on which they employ
fishermen to operate. This is practiced mostly in the Tanzanian and Ugandan parts of the lake. Kenyan factories
therefore depend on their partner factories in those countries to organize the fishing operation and supply them with
fish.

Capacity of Processing Factoriesin Kenya

The fish factories in Kenya vary widely in sizes, with processing capacity in the range of 10-75 tonnes of whole
Nile perch per day. This capacity is based mainly on the space available for freezing fish in each factory. The fish
factories in Kenya can process up to 380 tonnes of whole fish per day. A study carried out in 1997 reported that, on
average, the factories process about 200 tonnes of wet Nile perch per day, which indicated that on average, only
about 50% of the capacity, distributed among the different factories as in Figure 4, was actually utilized. Another
very recent survey conducted in April 1998 shows that, with the current problems in the European export market,
some of the factories have further reduced their production levels, perhaps temporarily, by 20-50% (Abila and
Jansen, 1997; Abila et al, 1998)

There are several reasons for the under-utilization of capacity. For most companies, the main constraint limiting
maximum production is the difficulty in getting enough fish to process. Irrespective of all strategies put in place by
various factories to procure fish supplies, many of them still cannot get sufficient quantities throughout. The more
established firms have put in place several mechanisms of acquiring fish and hence have an advantage.

The second limitation is related to fish quality for the export market. This is especially important for the chilled
(fresh) fillets, which require greater attention in handling and packaging. Due to constraints in availability of skilled
labour and processing facilities, factories can only handle well a limited volume of fish at a given time. A factory
taking in much higher quantities than it is used to risks contamination or drop in quality standards. Some of the fish
factory managers indicated that this may have been one of the reasons for the drop in fish quality, and the
subsequent contamination of Nile perch with Sa/monella in early 1997, which led to the ban on its exports from
East Africato the EU.




Some factories also find difficulty in getting access to particular markets overseas. This problem is common
especially to new factories which have not established contacts with reliable fish wholesalers or retailers abroad.
Companies attempt to solve this problem by employing nationals of the countries they want to sell fish to, who may
have contacts in those markets already. Other factories allow the importing company to send an expert to work with
the local firm for a short period of time to establish acceptable quality standards and link the factory with the
market. The fourth cause of excess capacity is that some factories, especially in the initial stages, cannot raise
enough funds to buy all the fish they are able to process. Fishermen insist on being paid cash on delivery of fish.
Therefore, whenever fish prices are too high, such factories may not be able to buy all the fish they want.

IndustrialNile Perch Products and Markets

The main product of Nile perch is its fillet, which comprises of 30-40% of the body weight, depending on the target
market. In the last 10 years, fillet of Nile perch has been exported to several countries in the EU and to Japan,
Israel, China, USA and Australia. According to Goulding (1997), the skinning process adopted depends on the
target market. The Northemn European, American and Australian markets require a deep skinned fillet, of about
30% yield, so as to remove completely the layer of subcutaneous fat. Southern European markets such as Greece
and Spain prefer a higher yield of 35% fillet, while the Israeli market allows for a much higher yield of around
40%. The Japanese market demands a skin-on scaled fillet, which gives about 42% yield. The factories in East
Africa have, in the past, exported both frozen and chilled Nile perch fillet. Kenya and Tanzania mainly exported
frozen fillet, while Ugandan factories put more emphasis on chilled fillets. In 1996, about 80% of Nile perch
exports from Uganda was in the chilled form.

The by-products of fish processing are the swim bladders (maws), frames (skeletons), fats and oil, skins and
trimmings. All these products have actual and potential uses in different industries. Nile perch maws are sun-dried
and easily exported to the Far East, in particular to China and Japan, where it is prepared into a rich soup,
considered to have medicinal values. It may also be used in the beer making industry as isinglass for filtering beer.
The frame has previously been used for human consumption, although more of it now goes into making fishmeal.
The Nile perch belly flaps and fats can be rendered to produce high quality fish oil for domestic uses. The skin may
be tanned into good quality leather, or used to manufacture glue. It also has potential use as a storable edible fish
product. However, industrial utilization of the skins is still the least developed among the various products of Nile
perch. After all flesh is trimmed out, a large quantity of skins is still discarded or used as fuel material by artisanal
fish processors (Abila, 1994; Odhiambo, 1994; Ogunja, 1994).

In 1996 the price of Nile perch landed on beaches in Kenya ranged from Ksh. 50-60 per Kg, or about one USS. All
the costs to the factories up to the point of exporting frozen fillets, including costs of purchasing, marketing,
transport, processing, storage, labour and taxes, then amounted to approximately US$ 2 per Kg. However at the
point of export, the factories received an average price of US$ 3.5 per Kg. Thus for each kilogram of Nile perch
exported, less than 15% of the f.0.b. export price remains within the local community. However, even the larger
portion of this amount remaining goes to agents who may re-invest it out of the fishery. Other reports indicate that
the retail price for chilled Nile perch fillets in some of the EU markets exceeded US$ 9 per Kg in 1996. This wide
margin shows that the fish business is quite lucrative. However, the main beneficiaries of the Nile perch trade are
the factories, their agents, Nile perch fishermen and the fish importers based in the developed world. The losers are
clearly the, the local fish processors and traders, fish consumers and the lake itself, whose resources are being
depleted very fast owing to the market forces (Abila and Jansen, 1997; Goulding, 1997).

The EEC Market for Nile Perch

The European Economic Community (EEC), or the EU, has traditionally been the choice premium export market
for East Africa's Nile perch. The total exports of Nile perch from all three countries to the EEC grew rapidly from
about 4,000 tonnes in 1990 to well over 20,000 in 1996. Initially, the main demand was for frozen Nile perch
fillets, but this soon changed to chilled fillet. In 1990, only about 6% of fillet to the EEC was in chilled form,
compared to nearly 52% six years later. Besides the higher volume of export, chilled fillet is more valued in the
market, hence it provides much greater returns to the exporting countries. In 1996, the declared average export
value for chilled Nile perch fillet was US$ 4.2 per Kg compared to US$ 2.8 per Kg for frozen fillet. All factories in
the region exported at least some quantity of Nile perch to countries in Europe before 1997 (Goulding 1997, Abila
and Jansen, 1997).
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Compared with the Israeli or Japanese market, the EEC market is distinct in the high quality it requires of all fish
imports, which must meet the same standards as fish produced within Europe. The EEC Council directives
89/662/EEC and 91/493/EEC of 1989 and 1991 respectively, and other relevant EEC legislation, dictate the rules
regarding the health conditions for the production and placing on the market of fishery products intended for
human consumption. The various articles in these directives give the regulations and specifications of the quality
requirement at all stages of handling and processing fish, right from the time fish is caught, through to the factory
and to the point of export. The aim is to minimise contamination at any of the stages. Table I names some of the
pathogens which commonly cause quality problems in Nile perch processing at the factory and their acceptable
limits.

Problems with the EEC Market (1997-98)

At the beginning of 1997, fish from all three countries destined for Spain and Italy was found to have an
unacceptable level of bacteriological counts, and especially Salmonella spp. As a result, in March 1997, the
European Commission (EC) announced that all Nile perch imports from the region would be subject to a
bacteriological examination for Sa/monella and other bacteria on entry to the EU. This decision meant that fish
consignments took longer before reaching the market, in order to undergo the tests. In particular, chilled fish was
greatly affected because it should be delivered to the market as fast as possible. Uganda exporters were hardest hit
as their production was geared towards chilled fillets.

Table 1: Common Pathogens on Nile perch

Micro-organism Acceptable Limit
Total bacterial count 100 - 600 cfu/g” of fish
Escherichiacoli <100 cfu/ g of fish
Salmonellaspp. Negative
Vibrio cholerae Negative

Source: Werimo and Ouko (1994) * Coliform unit per gram

The EC sent an inspection mission to the three countries in May 1997 to carry out a detailed assessment of the
situation and evaluate the competence of the authorities in each country who issue health certification AND check
and approve fish exports to the EU. A collaborative effort between the Government authorities and the processing
industry in strengthening the inspection and certification system resulted in all three countries getting provisional
approval from the commission to export to the EU, until the commission came up with the final list of "approved
fish exporters”.

The second problem arose in December 1998 when, during the El nino rains, there was cholera outbreak in most
fish landing villages around Lake Victoria. The problem was not confined to the lake region but spread to many
parts of the three countries. Even though Choleraebacteria Were not detected in any fish samples, the EC took pre-
emptive measures to avoid contamination. Initially the EC banned both fresh and frozen fish exports from East
Africa. After some negotiation between the EC and the concerned Government authorities, a little reprieve was
given to the fish exporters. Factories would be allowed to export, but again, all fish consignments must be
examined thoroughly on entering the EU. As a result of this requirement, the export of chilled fish from the region
to the EU has almost collapsed.

The European Union has now come out with a decision concerning imports of fish and fish products into the EU
through Council Directive 91/493/EEC. This article gives a list of 32 countries approved to import fish to the EU
from 1 July 1998. Any country not listed is banned from exporting any fisheries product to the EU at the end of
June 1998. Kenya, Uganda and Tanzania are all not on the list. However, they have been put on a waiting list of
approval. An inspectionteam from the EC is expected to visit factories in the region towards the end of June 1998
and make a decision as to whether the three countries can be included among the fish importers.

The factories have responded to the EC export restrictions by looking for markets elsewhere. There is now more
fish going to Israel and Japan, though at lower prices than would be attainable in Europe. Some factories have
ventured into the American and Australian markets, which are also quite competitive. On the local side, the most
evident result of the restrictions on the fish exports to the EU was an immediate drop in fish prices. In January -
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May 1998, the Nile perch prices at landing on Lake Victoria beaches in Kenya were in the range of Ksh. 25-35 per
Kg (about USS$ 0.5), which was about half the prices just before the ban was imposed. This has made Nile perch,
which would otherwise go for industrial processing, affordable to some ordinary local consumers and artisanal
processors. So it seems that, while the factories have suffered, the local sectors have found some gains from the
situation.

The Impact of the Market Pressure on the Conservation of Nile Perch

The expansion of industrial fish processing capacity and the development of a fishmeal processing unit in the
region has caused a lot of pressure on the fisheries resources. This has adverse effects on the conservation of
fisheries resources and the overall Lake Victoria ecosystem.

Nile Perch Exports and Impact on Fish Conservation

The catch statistics recorded by the Kenya Marine and Fisheries Research Institute (KMFRI), Figure 1, indicate that
about 82,000 tonnes of Nile perch was landed in Kenya in 1995. Of this, approximately47, 000 tonnes was used by
fish processing industries to produce nearly 15,000 tonnes of fillet for export. In 1996, an estimated 80,000 tonnes
of the fish was landed, with about 62,000 tonnes going for industrial processing to produce 18,000 tonnes of fillet
for export. Thus before 1997, the amount of Nile perch going for processing, and the quantity of fillet being
exported, increased in both absolute quantities and in proportion of the fish landings (Abila, 1996; Othina and
Osewe-Odera, 1996; Abila and Jansen, 1997).

As previously mentioned, less than 50% of the capacity for industrial Nile perch processing in Kenya is actually
utilized. With so much unutilized production capacity, the factories make great efforts to obtain all available Nile
perch weighing above 2 Kg. In the last few years, due to increasing demand for fish against falling catch levels,
some factories even process Nile perch of below 1 Kg. As a result, since almost all good quality mature Nile perch
goes for export, a market has developed locally for the small juvenile perch. On any landing, it is common to find
huge quantities of juvenile fish, some weighing just a few grams or less than 5 cm long, being sold. Depending on
the season and location of the beach, 10-35% of all Nile perch landed could be juvenile fish, of less than 20 cm or
below 100 g (Abila and Jansen, 1997; O'Riordan, 1997; Owino, 1998).

Therefore two contrasting markets have arisen in the trade on Nile perch: The export market taking away the
mature Nile perch of good quality, and the local market with no alternative but to consume the juvenile fish or that
rejected by factories due to poor quality. The demand for Nile perch in both markets is fast increasing. As pressure
to export perch, even that below 1 Kg, becomes greater, there will be more deliberate efforts to target the juvenile
perch for the local market. The availability of a market ready to accept juveniles, in itself, is a very important
factor, as a cause for the fishing of juveniles.

Depending on the habitat and food availability, Nile perch attains first sexual maturity at around 50-60 cm length,
or nearly 2 years of age for males. Females mature later at about 60-80 cm length, or about 4 years of age. In terms
of weight', Nile perch attains first maturity at 1.5-2.0 Kg and 2.7-6.7 Kg for males and females respectively. There
is therefore a very high chance that any fish recruited indiscriminately when less than 2 Kg has not had the
opportunity to spawn and reproduce (Ogari and Asila 1992; Witte and van Dansen, 1995).

In addition, juvenile perch is one of the important foods for the adult fish of the same species. Removing an
organism at the lower levels of the food chain, as in the case of juvenile perch, may have serious negative
consequences on population structures at the higher trophic levels and the entire ecosystem balance. The export
industry therefore contributes to unsustainable exploitation of fisheries resources in two ways. First, by accepting
fish below 2 Kg which have not attained maturity. Secondly, by taking away all mature fish, thereby encouraging
the exploitation of juvenile fish, which is also food for the adult perch, to supply the local market (Witte and van
Densen, 1995; O'Riordan, 1996; Abila and Jansen, 1997).

The Fishmeal Industry and Effect on Ecosystem Balance

A fishmeal industry has developed in Kenya which utilizes three important fisheries products to make animal feeds.
About 20% of the fishmeal used in the country is produced from frames (or skeletons) of Nile perch after the fillet
is removed for export. Another 70% is made of a combination of dagaa and Caridina nilotica, where the latter
constitutes less than 5%. The remaining fishmeal is imported from Europe and South America (Abila and Jansen,
1997).

' Weight=aL®, where a, b are constants: a=0.0066, b=3.155; L= total length (cm) [Witte and van Densen, 1995)




Nile Perch Frames for Fishmeal

There are two major factories specialized in converting Nile perch frames into fishmeal. These, together, process
approximately 17,000 tonnes of wet fish frames annually to yield 4,000 tonnes of fishmeal. This amount represents
about 60% of all Nile perch frames produced in Kenya (Abila and Jansen, 1997).

Until the mid 1980s, Nile perch frames produced by processing factories were simply discarded since local
consumers had no use for them. However, due to increased poverty and declining availability of food especially in
urban areas, fish frames were soon accepted as human food by many local people. A method for artisanal
processing, through frying Nile perch frames, developed fast in the towns having Nile perch factories, namely;
Kisumu, Nairobi, Migori and Homa Bay. This was followed by the formation of a network to distribute processed
frames to several towns in Western Kenya. The artisanal Nile perch frames processing and distribution sector, at its
peak in early 1990s, directly employed close to 2,000 people in Kenya. A much larger number of Kenyans, most of
them poor, obtained their proteins from consuming fish frames.

By taking this product, fishmeal factories directly compete with artisanal processors and human consumers. As
competition intensifies for fish frames between factories and local users, many of the local people have lost
employment and a cheap protein source. Several of them have turned to processing juvenile Nile perch to eamn a
living. In Homa Bay, one of the towns in Kenya where active artisanal processing of fish frames goes on, it was
observed that some of the processors turned to utilizing juvenile perch whenever they could not readily get frames
to process. As explained before, fishing of juveniles has adverse consequences on the survival of Nile perch species
and the balance of the Lake Victoria ecosystem.

Dagaa and Caridina nilotica for Fishmeal

According to KMFRI's catch records, dagaa constituted about 77,000 tonnes, or 44% of the fish landed on the
Kenyan part of Lake Victoriain 1995. In each of the past eight years it has composed between 37-45% of the catch.
Previously, dagaa has mainly been used for human consumption. It has been considered a "poor man's food" and
has been a source of protein, especially to many low and medium income fish consumers in the country. However,
a significant proportion of this fish now goes into making fishmeal (Othina and Osewe-Odera, 1996).

The animal feeds industry in Kenya started using dagaa as the main source of crude protein in feeds in the early
1990s. Currently there are six major animal feed manufacturing companies in Kenya which mostly depend on
dagaa. The fishmeal industry in Kenya uses about 53,000 tonnes of wet dagaa annually. This is equivalent to about
70% of all dagaa landed in the country in 1995. A significant (but unrecorded) quantity of dagaa milled in Kenya
also comes from Tanzania and Uganda either as formal or illegal exports. This helps to meet part of the demand for
dagaa in the country.

Dagaa contains 55-60% crude protein and hence is a suitable source of protein in the feeds. In comparison, the
imported fishmeal can yield 70-80% crude protein, and is thus a richer source of protein. However the price of
imported fishmeal is double that of dagaa. Manufacturers of animal feeds therefore find more economic
advantages in using dagaa than imported fishmeal.

For a long time, the price of sun-dried dagaa has been low and many local people could afford to buy it. The price
of dagaa going for human consumptionrose considerably from less than Ksh. 20 in 1990 to about Ksh. 60 per Kg
in 1995. This has been attributed to increased pressure due to fishmeal factories buying this fish. The price has
since fluctuated at Ksh. 40-60 per Kg, depending on the season.

Besides the domestic fishmeal industry, there have been attempts to export dagaa. In the early 1990s dried dagaa
from Kenya was briefly exported to Hong Kong and Korea. In 1995 there was further attempt to export this fish to
South Africa's fishmeal industry. However, the initial consignment was rejected by the importer for not meeting the
required quality conditions in that country (Ogunja, 1991).

On some landing beaches and in certain seasons, it is common to get a large by-catch of C. nilotica in mosquito
seines targeting dagaa. Some of the fishmeal manufactures accept a combination of the two species, though they
mostly prefer pure dagaa since it has a higher protein content than the shrimp. The use of both species in fishmeal
has serious implications on the conservation of resources. Besides juvenile fish, the main food items of Nile perch
presently are C. nilotica and dagaa. Removing large quantities of the species at the lower ends of the food chain
affects the stability of the Nile perch population and the ecological balance in Lake Victoria (Hughes, 1986; Ogari
and Dadzie, 1988; Ogutu-Ohwayo, 1990).

The market demand for fishmeal in East Africa is fast rising and yet to be satisfied even currently. This is reflected
as increasing derived demand for dagaa and Nile perch frames. As a result, the prices of both fish products have
increased in recent years. Unless new management policies and regulations are instituted to safeguard the use of




fisheries resources, market forces will continue to dictate. The market demand for the fisheries products for
fishmeal will induce new investments in fish harvesting, eventually causing over-exploitationof resources.

UTILIZATIONOF NILE PERCH FOR FOOD BY LAKESIDE COMMUNITIESIN KENYA

Many fish eating households around the lake region initially rejected Nile perch when it was first caught. They
found the fish strange, with its extra-large adult size. Many of them did not know how to prepare and cook Nile
perch, which had large deposits of body fats and oils. Even worse, there were stories about cannibalism of Nile
perch - that it ate human beings, which made many people resent it. Some potential consumers also developed real
or imagined allergy to the fish flesh. Some of these reasons have persistedtill now in some of the communities. The
following are the preliminary findings of a survey conducted in May 1998 of the lakeside communities on the
Kenyan part of Lake Victoria concerning their consumption of Nile perch. The results presented indicate the views
and practice of 48 households, randomly selected In 10 fishing villages in the area. The survey is continuing and
will involve larger numbers of households from all parts of the lake.

Consumption of Nile perch

The majority of the households, nearly 69%, consume Nile perch on less than 10 days every month. In comparison,
only 13% of the families eat Nile perch for more than 20 days per month. Most of the households buy between 0.5
and 2 Kg of Nile perch, though usually in form of several pieces of undersize fish, each time they require it for
food. This costs them an average of Ksh. 21-50 (about USS$ 0.5) each time.

About 52% of the households consuming Nile perch stated that they still eat almost the same quantity of Nile perch
per month as 5 years ago. However, it should be pointed out that the interviews were carried out at a time when
there was slump in export markets for Nile perch. This may have caused many respondents to eat more Nile perch
than would have been if there was more active exporting of the fish.

Preference for various Nile perch forms
The households have varying preferences for the various forms in which Nile perch is presented. Table 2 gives the
preferencerating for the different artisanal products of Nile perch. Another way of rating the different forms of Nile

perch is by considering the proportions of households not consuming each product.

Table 2: Preference Rating for Various Forms of Nile Perch in General

Position Product (Form) of Nile Households Households Households Point
perch Ranking it Ranking it Ranking it Aggregate
No. 1 No.2 No.3
1 Fried 22 7 7 87
2 Smoked 8 21 S 71
3 Fresh/ unprocessed 15 6 8 65
4 Sun-dried 3 5 8 27
5 Juvenile fish (fried/ fresh) 0 6 9 21
6 Frames (fried) 0 3 11 17

Source: Survey data * Point awarding scale: No.1 =3,No.2=2,No.3 =1

Nile perch frame (skeleton)

This is usually in the fried form. About 75% of households indicated that they do not prefer to consume this form
of Nile perch, making it the most disliked product. Their reasons for not eating this product are that it is not a
prestigious food which one should be seen buying or eating, and often it comes in very bad quality. This product is
sometimes more expensive than other forms of Nile perch on the beach, and is it is rarely available on the landing
beach.
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Juveniles of Nile perch:

Often cooked in the fresh form, although sometimes may be sun-dried and fried first. Nearly 50% of households do
not prefer to eat this form of Nile perch, making it the second least popular. Their reasons for not consuming this
product are that, as in case of frames, it is not prestigious to eat it. Due to their small size, the fish is too bony and
lacks flesh. Thirdly, it often comes mixed with dagaa, and in bad state of quality.

Sun-dried Nile perch

Usually the medium size Nile perch, in the range 0.5-2 Kg, split open and sun-dried. This product, according to the
respondents, has become scarce on the fish landing beaches in Kenya in the last 5 years. About 48% of households
do not like to consume this form of Nile perch because it is often in bad quality and infested with “worms”.
Anotherreason is that it is sometimes more expensive than the fresh fish.

Fresh (unprocessed) Nile perch:

Usually medium sized Nile perch boiled without first processing it. About 30% of households do not prefer to eat
Nile perch in this form for the following reasons: First, it gets spoilt very fast if not cooked immediately. Secondly,
it is too fatty. For some consumers, fresh Nile perch has a strong persistent odour and is not very tasty

Smoked Nile perch

Often medium to large sized perch smoked in a kiln. Less than 10% of households do not consume this form of
Nile perch, making it the second most liked form. The main reasons for not consuming it are that, like other forms
of Nile perch, it also may come in bad state of quality. After staying in storage for long it is common to find this
product infested with “worms”. Smoked Nile perch is not easily available on some of the beaches visited. When
available, it is often more expensive than most other forms of Nile perch on the beach.

Fried Nile perch

Usually of medium sizes in the range 0.5-2 Kg. By far, it is the most preferred form in which Nile perch is
consumed. About 8% of households, though, did not eat this form of Nile perch . The main reason is that deep-
frying oil is required for processing this product, making it the most expensive.

Factors limiting the consumption of Nile perch

In 17 out of the 48 households surveyed, there was at least one member who did not consume any form of Nile
perch. Table 3 ranks the various reasons given as to why some members or households of lakeside communities do
not eat Nile perch at all, or if they do, they cannot consume sufficient quantities of it.

Table 3: Reasons limiting the consumption of Nile perch

% of times reason

Rank Reason for not eating Nile perch mentioned
1 Taboos, cultural factors, and bad beliefs about Nile perch 42
2 Medical reasons, e.g. allergy 29
3 Members of households just do not like taste or look of Nile 10
perch
4 Nile perch often comes in bad state of quality 8
5 Nile perch gives a strong, repulsive odour 4
6 Household lacks skills to prepare or cook Nile perch 3
7 Nile perch is too expensive relative to other fish 3
8 Nile perch is not a prestigious fish to eat 1

Source: Survey data




Changing attitudes towards Nile perch

Initially in the 1980s, when Nile perch first became dominant in the catches, nearly 85% of the households
interviewed, or the majority of members within those households, did not eat it, due to some of the reasons listed
above. For most of them, their attitude towards the fish has gradually changed. Many of the respondents, about
92%, who at first found the fish mysterious, now regard it just like any other fish. The acceptance rate has been
quite dramatic. It took an average of 2.4 years for the respondents who initially rejected Nile perch to start eating it.
Currently, 94% of respondents indicated that they eat one or morg forms of Nile perch. Therefore, in the last 1-2
decades, the level of acceptance of Nile perch for food has increased almost six times from 15% to 94%, in the
lakeside communities. However, they cannot eat sufficient amounts of Nile perch due to the mentioned limiting
factors.

POLICY OBJECTIVES FOR UTILIZATION OF FISHERIES RESOURCES - THE CASE OF UGANDA

The three Governments have come up with policy guidelines for the utilization of fisheries resources. The policy
objectives for the fisheries in each country, whether stated or not, have one or more of the following goals;

(@) Increase per capita protein consumption through production of fish,

(i) Generate rural-based employment opportunitiesin fish harvesting, processing and trade,

(iii) Improve the living conditions of fishermen and their dependents by ensuring higher economic benefits in
the fishery,

(iv) Raise the contribution of fisheries to the economy through higher export and foreign exchange earning
capacity.

Uganda has gone a step further, being the only country in the region to impose official controls on levels of
utilization of Nile perch by the industry. Each factory is allocated an export quota based on estimated nominal
annual total supply of 120,000 tonnes. The factors considered in allocating the production share for each factory are
the existing capacity of the factory, and how long it has been in operation. Official policy dictates that about 50%
of the catch should be available to the domestic market, leaving about 60,000 tonnes to be processed for export.
Enforcing the quota policy has not been easy, and factories continue to process well above the stipulated limits.
One problem in implementing production limits is that it is difficult to supervise. The Uganda Fisheries Department
lacks enough trained personnel to monitor whether factories adhere to their allocated share. In any case, factories
may not allow unlimited access to the fisheries inspectors. Secondly, there are questions on how the policy should
be implemented in reference to buying the fish. It is not stated whether factories should just take the first fish
available, leaving the rest, or if the factories should spread their fish buying operations and take a little from each
region. Alternatively, each factory could be allocated a region where it buys fish, such that no part of the country is
discriminated against. The third problem is that, even if the factories stick to their allocations, the excess fish can be
easily transported across the lake to factories in Kenya. This would defeat the purpose of the policy, which is to
improve the food security situation in the country.

Interviews carried out with some industrial fish processors in Uganda indicated that they would support the quota
policy if it was effectively implemented in Uganda and in the whole region. According to them, export quotas have
two main advantages. First, quotas will curtail the export of large volumes of low quality Nile perch products.
Factories will have incentives to improve fish quality if the level of production is limited. Secondly, quotas will
reduce competition for fish among the factories and between the industry and local users. This may result in lower
fish prices on the main landing beaches, which at one time had reached close to US$ 1 per Kg. One thing which is
clear about the quota policy is that it can only be effective if it applies to all factories in each country.

FACTORS CONSTRAINING THE MANAGEMENT OF THE FISHERY

Irrespective of all existing opportunities for technical, political, administrative or legal interventions, little has been
done in practice to ensure the sustainable management and utilization of the Nile perch fishery resources. It is a
kind of Laissez-faire situation, with anyone interested in harvesting Nile perch going for it anywhere, at any time,
using almost any available technology. On the utilization aspect, there is hardly any practical restriction on how
Nile perch should be processed, where it should be sold and for what purposes each product can be used. The
following are some of the factors which constrain the proper management and utilization of the Nile perch fishery,
in particular, as well as the other fisheries of Lake Victoria.




Data and Information Insufficiency

There is insufficientdata and information about the Nile perch fishery on which proper management decisions can
be based. Each country has established a system for collecting vital data such as catch statistics, length and weight
measurements. However, in all three countries, the available data are quite unreliable as indicators of the true
situation.

In Kenya, both KMFRI and the Department of Fisheries collect data regularly on catch statistics. Both institutions
have data collecting staff stationed at some of the landing beaches. While the trends in the catches are the same, the
estimated annual catch statistics from the two institutions sometimes differ quite significantly. For example, in
1995, the fisheries department estimated Nile perch catch level as 103,000 tonnes while KMFRI put 82,000 tonnes
as the catch for the same year.

With such discrepancies, such data may be an unreliable factor on which important management decisions may be
based. There is need to improve the data collection framework to bring up more reliable data. The information to be
collected should go beyond catch data and also include frame surveys for fishing effort data, such as numbers and
types of boats, types of gear in the fishery and related parameters.

The Policy Drawbacks

It has been observed in earlier sections of this paper that there is much legislation and many policies in place in all
three countries intended to control activities and operations in the fish-harvesting sector. Legislation of particular
importance in this aspect is that to restrict or ban certain fishing technologies, fish harvesting techniques, fishing
areas or breeding areas, fishing gear and their mesh-sizes. The three countries each have some or all of these
regulationsas policies or legislation.

One major drawback is that the formulation of these policies was done by each country individually, and apply to
all fisheries resources in the country, not just to Lake Victoria. There is need to simplify and harmonize the policies
and legislation that applies to Nile perch in all three countries and put focus on the aspects most critical to
sustainable exploitation of the fishery. Legislation should also address issues of access to the fishery.

Unlike the fish harvesting sector, there are very few policies and legislation aimed at controlling the processing,
distribution and utilization of fisheries products. Whereas it is illegal to catch juvenile fish, there is no legislation
against processing or trading in fish of that size. As mentioned in the last section, each country has sectoral policy
guidelines, which state the objectives for the utilization of fisheries resources. The quota policy in Uganda is
unique, but implementation is difficult since the other two countries, which share the same resources have no
similar policies. There is need for more and effective fish processing, marketing and utilization policies and
legislation. These should address fish quality standards, trade on Juvenile fish, utilization of fisheries products for
fishmeal, expansion of industrial fish processing, fish quota allocations for different sectors and factories and other
matters critical to sustainable fish utilization.

The Legal limitations

Many regulations in the fisheries sector are mere sectoral policies, not legislation and cannot therefore be legally
enforced. Legislation, such as those in Kenya’s Fisheries Act, clearly define the rule and the penalty for default.

Another problem is related to lack of legal mechanisms to define or allocate property rights with respect to fisheries
resources. Available evidence shows that management of a common property resource can be most effective if the
different stakeholdersare enjoined in the ownership of the resource.

Thirdly, the legal framework for accessing natural resources is one of the most serious problems facing fishing
communities. The laws have failed to acknowledge and give effect to traditional fisheries management systems. In
all countries, the traditional grass—roots based institutions which managed the exploitation of fisheries before
independence in many communities have been rendered irrelevant through failure to be recognized by law. In their
place have come the central fisheries management systems, which use a top-down administrative approach. The
Fisheries Departments are the only legally recognized managers of fisheries resources.
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Physical and InstitutionalInfrastructure

The Fisheries authority in all three countries lack equipment such as boats and outboard engines, which are
essential for their management operations. Some landing beaches are also too remote to be accessed by fisheries
officials. Even though there are local administrative institutions on almost all beaches, they lack the legal mandate
to enforce fisheries regulations.

In order to reduce fish losses there should improvement in the management of fish distribution, which requires that
proper roads, sufficient transport vehicles and cold storage facilities be available on the landing beaches. The reality
is that these facilities are hardly available on many of the beaches in the three countries, causing much fish losses.

In relation to quality standards required for the export market, none of the three countries has established a
competent authority, which is recognized by the fish importers, to carry out the inspection and certification of fish
exports. In Kenya, for example, the Fisheries Department has the mandate to authorize fish exports, but have no
legal authority or technical capacity to inspect fish quality and issue certificates. The certification is done by the
Department of Public Health which inspects all meat and fish products intended for human consumption. The
proper management of all Nile perch sectors — harvesting, processing, marketing and utilization — thus requires
further developmentof relevant physical and institutional infrastructureto support it.

Ability and Attitude of Law Enforcers

In the first place, the Fisheries Departments lack enough trained personnel to supervise and inspect fishing activity
on all beaches. The fisheries scouts in Kenya, or attendants in Tanzania, are based at community level on the main
fish landing beaches only. They are the regulators of fisheries activities at the beach level.

Over the years, the Department of Fisheries officials on the beaches have developed very poor attitudes towards
their work and bad relations with fishermen. In all countries they have been known to engage in corrupt practices,
such as taking bribes from fishermen and in turn allowing the latter to use unacceptable gears or mesh-sizes. The
officers are amongst the most poorly paid and work in harsh lakeside environments, hence they have very little
motivation to do their work effectively. To achieve better management of the fisheries, it is necessary that the
conditions of the law enforcers be improved.

Ignorance and Poverty in Lakeside Communities

Many fishermen have no knowledge of the legislation regarding fisheries exploitation. Even for those who know
the rules, they regard the regulations as ways of oppressing them. Fishermen believe that they know a lot about fish
breeding patterns, spawning areas and changes in fish availability, yet they are not consulted whenever policies are
formulated. There is need to educate fishermen on existing legislation, and to involve them in future policy
formulation.

Low disposable incomes and food insecurity in fishing communities are also important limitations in implementing
management policies. Some fishermen buy particular gears since that is what they can afford. With the rampant
theft of expensive gears, some fishermen have lost costly investment, making them opt for ‘safer’ gears such as
beach seines, even if they are forbidden.

Lack of a clear food policy with relevance to the utilization of fisheries resources has meant that most of the fish
available for poor households around the lake are juvenile. The ready market for juvenile fish contributes to the
targeting of this size of fish, thus depleting the fishery. For households which utilize juvenile fish, their food needs
surpass the advantages of conserving the fisheries. Programs which are intended to promote sustainable utilization
of the Nile perch fishery should also address the issues of poverty and food insecurity among fishing communities.
This will give the stakeholdersincentivesto conserve the fisheries for future benefits.

CONCLUSION
Results show that over-fishing is a reality in the Nile perch fishery. This is caused by the use of very small mesh

nets which catch large quantities of immature fish and the use of destructive fishing gear, such as beach seines. In
addition, trawling has not been eradicated, while there is still open access the fishery. The evidence of over-fishing

—— 2 43 = . — 8




includes downward trends in Nile perch catch levels, declining mean sizes of fish caught and decreasing catch rates
per unit effort.

The processing and marketing sectors face conflicts between artisanal processors and the factories competing for
Nile perch. Besides, the fish quality related problems which caused the exclusion of Nile perch exports to the
European Union market, remains un-resolved.

The development and expansion of fish filleting and fishmeal industries in the region has put a lot of pressure on
the Nile perch fishery. This is due to the unsustainable export levels, increasing demand for Nile perch, use of
frames for fishmeal and the use by fishmeal factories of dagaa and Caridina nilotica, both being the primary foods

of Nile perch.

The utilization of different products (or forms) of Nile perch for food by local communities is still hampered by
several factors and conditions, real or imaginary. However, there is a growing positive attitude towards the fish.

Finally, the proper management of the fisheries is constrained by many factors, which include insufficientdata and
information about the fishery, inadequate policy framework, legal drawbacks, undeveloped physical and
institutional infrastructure, ignorance and poverty among key stakeholders.

RECOMMENDATIONS

1) There is need to change the approach in the formulation of fisheries management policies and their
implementation. The different stakeholders should be involved at most stages of policy formulation so that
they appreciate the objectives of such policies. Further to this, policy formulation processes should be
harmonized in all three countries since they share the resources.

2) The legal framework should be changed to recognize the potential role of local community-based institutions
in fisheries management. Such community administration systems could be legally mandated to enforce
fisheries regulations established by the Fisheries Departments.

3) More effort should be put in establishing an effective, regular and reliable fisheries data gathering system. This
should go beyond the traditional catch and stock assessment data, to include information pertaining to the
status of the lake environment and fisheries socio-economics. The data collection system should be
harmonized in all three countries.

4) More effort should still be put on finding solutions to the problems of over-exploitation in the Nile perch
fishery. This requires harmonized and new policies relevant to the changed lake environment. There should
also be a broader approach to the problem, which should include administrativeaction to stop gear thefts, steps
to provide alternative economic activities around the lake and raise the opportunity cost of fishing, and ensure
a fair share of harvestable Nile perch between the local and export markets in all three countries.

5) There is need for effective policies and legislation to regulate the processing, marketing and utilization of Nile
perch. The policies should address fish quality standards, trade in Juvenile fish, utilization of fisheries products
for fishmeal, expansion of industrial fish processing, implementation of fish quota policies, and other matters
critical to the sustainable utilization of fisheries resources.

6) There is much potential in intra-regionaland inter-regional (within Africa) trade on Nile perch products which
cannot easily be exported to developed countries. This trade should be encouraged and supported, with more
attention put to improving the artisanal processing systems. However, relevant legislation must be enacted to
control the size of fish involved in this trade.
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23 POLLUTION OF THE LAKE VICTORIA ENVIRONMENT

A.Madete. & R. Kisanga
Division of Environment
Office of the Vice President
P. O. Box 5380,

Dar es Salaam TANZANIA.

INTRODUCTION

The management of Lake Victoria and its basin is a challenge to the Governments of Tanzania, Kenya and
Uganda. The extent of the challenge is mainly due to levels of pollution from different sources entering this
important water resource against the existing management capacities within each Government.

Concerted action towards pollution abatement, no matter what the state of the water quality of the Lake, need to
be undertaken seriously by all stakeholders from national to local levels. Planning of mitigation measures and
rehabilitation actions or/and programmes should involve all stakeholders thus achieving maximum
commitment.

Experiences in the existing management systems need to be analysed and, lessons drawn for proper designing
of pollution abatement strategies. Lake Victoria Environmental Management Programme (LVEMP) has been
developed through a multidisciplinary approach whereby stakeholders responsible for various management
aspects including pollution have been involved since the planning stages to implementation.

Though many studies have been undertaken on water quality and effluents entering the Lake, the data and
information are scattered in various institutions and are not easily accessible. The state of pollution in the lake
has been based on the extent of polluting streams both point and non-point sources. In some studies water
quality had shown insignificant chemical change in the past e.g. from (1974-1998) while in other studies the
pollutant of concern has been identified to be organic matter from Municipal waste. It is important to establish
pollution trends by close regular monitoring of the water quality in the lake and to undertake modelling in order
to determine the growing pollution trends. This paper describes the status of effluents to the lake and attempts to
explain the trend of the pollution problem as reported by various studies. It also proposes some possible
mitigation options and provides some recommendations.

HISTORICAL DEVELOPMENT OF THE PROBLEM

The water quality and the ecology of Lake Victoria has deteriorated dramatically since the 1960’s (F.B.
Buganyi and Nsumbunga Ssenfuma, pers. Com, 1995). Most industries in existence then (1960’s) and those
constructed before 1980 did not take into account environmental concerns through the establishment of
regulatory frameworks as these were not mandatory. From the 1980’s industries began to crop up in major
towns including Mwanza as economic recovery was adopted in Tanzania,. More industries were established in
the 1990’s following the establishment of an investment code in April 1990. Some of these new industries had
waste treatment plants and others did not. For those which had incorporated pollution control equipment it was
at the initiative of donor countries or the multilateral agencies as it was not mandatory by the Government to
have such measures taken into account.

From 1990’s, industries mainly chemical, food and beverage continued to grow along the lake. Some
environmental awareness had begun to grow and some requirements on pollution control were in place in some
of the regulatory frameworks e.g. the Industrial Licensing Act (1984) whereby the developer was required to
indicate in the application for industrial licenses how he/she plans to mitigate pollution. During this period the
general public became more aware of the environmental concerns through the efforts of the National
Environment Management Council (NEMC) and by NGOs. During this period, Environmental Impact
Assessments (EIAs) became mandatory through administrative measures put in place by the government.
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Meanwhile, industries along the Lake continued to discharge untreated effluents into the lake. Among those
industries that had treatment plants, some were not working due to lack of maintenance, carelessness and
sometimes ignorance. In 1992/93 the municipal waste stabilisation ponds and the pumping system in Mwanza
stopped functioning due to lack of regular maintenance and spare parts and hence the sewage was left to flow
into the lake untreated. Similarly overflowing of the septic tanks/pit latrines or run off from the settlements
constructed on hills have been flowing directly into the lake or via rivers from Mwanza.

Since independence until 1995 there have been no serious efforts taken by government or polluters in mitigating
the effects of pollution into the lake. In the last two years the Vice President’s Office, being the custodian of
environmental matters in Tanzania, began a deliberate effort. However, as the carrying capacity of the lake is
not clearly known, it is difficult to know what changes are taking place, into the lake and at what rate. This does
not include those that are easily noticed or established e.g. change in fish species or eutrophication.

Projects and programmes already in place to salvage the situation are short/medium term which should be taken
advantage of, and attempts made to change other harmful practices, Commitment should be made to prevent
further pollution by allocating funds for the rehabilitation of municipal treatment plants and the building of pre-
treatment plants for the case of industries.

CURRENT STATUS OF THE LAKE IN TANZANIA
Sources of pollution in Lake Victoria

Lake Victoria Basin is used as a source of food, energy, drinking and irrigation water, shelter and a repository
for human, agricultural, mining, and industrial waste. Due to the rapid growth of population and human
activities, the lake basin has increasingly come into conflict. This has resulted in the deterioration of the lake’s
ecosystem. The lake ecosystem has undergone substantial changes and to some observers alarming changes
which have accelerated over the last three decades (World Bank, 1995 ). The main sources of the Lake’s
pollution are point pollution and non-point pollution. Point source pollution originates from industrial and
municipal waste discharges while non-point source pollution originates from agricultural and mining activities.

Point Source Pollution
Industrial Pollution

Some areas of the rivers feeding the lake and the shore line are polluted by industrial discharges. The Mwanza
Municipality, for example, has unplanned and uncontrolled industrial developments. Most industries were
established without taking environmental concerns into consideration. The result is that all the industries
discharge untreated effluents into the lake. It is estimated that industrial pollution is 770 t/y BODS (Scheren ,
1995). A study conducted in 1994 by Scheren et al, revealed that there is a large pollution load emitted without
treatment from industries directly or indirectly into lake. The results of this study are given in Annex 1.

Major industries which contribute to the Lake Victoria pollution include:

Vegetable Oil Industries Ltd (Voil)

These industries process raw materials such as cotton, and sunflower seeds, palm oil, caustic soda, bleaching
agents and antioxidants. Waste produced is characterised by a yellow colour; comprising of contaminated water
from the refinery and cooling water, which is discharged into the lake without any treatment. Solid waste is
mainly husks from oil seeds which are used as fuel in the boilers. Ashes are dumped at a dumping site.

Mwanza Tanneries

This factory uses raw materials such as wet, salted, dry, suspension hides, chromium, sodium chloride, sodium
format, sodium sulphate, sulphuric acid, fat licol. mimosa, sodium carbonate, formaldehyde, organic and
inorganic dyestuff. There is a waste treatment facility, sedimentation ponds but these have not functioned for
years. As a result waste water is discharged into the lake directly or indirectly by infiltration process through
soil. Waste contains chromium and many hazardous chemicals.




Lake Soap Industries Ltd

This Industry uses raw materials such as fats and oils, tallow caustic soda, sodium silicate, perfumes and
colouring agents. During its refinery wastewater produced is led directly into the lake through a ditch, untreated
together with cooling water.

Nyanza Bottling Ltd

This factory produces soft drinks using raw materials such as water, ferrous sulphate, caustic soda, sodium
metasilicate, chlorine and soda ash. Waste water produced is characterised by a black colour due to activated
carbon. Waste water is discharged into the lake through the treatment ponds used by other factories such as
Mwatex and Tanesco but which remain unmaintained. Tables S, 6 and 7 below represents estimated industrial
pollution loads in Mwanza, Musoma and Bukoba towns.

Municipal Waste

The largest point source of pollution is domestic waste which is estimated to be 3500 /'y BODS (Scheren,
1995). Most of the major urban centres around Lake Victoria are not connected to central sewerage system, and
where they are, like in Mwanza, only about 15% of the urban population are connected. Pit latrines and septic
tanks are the most commonly used forms of sanitation.

Sewage from the sewerage systems flow untreated into Mirongo River because the pumps that were supposed to
pump the raw sewage to the Pasiansi Oxidation Ponds do not function. This situation turns Mirongo River into
an open sewer, transporting 160 tons of BOD, 400 tons COD, 10 tons of total Nitrogen per year (World Bank,
1995). As a result of pump failure the total amount of waste estimated at 2,900 m3/day is being discharged into
Lake Victoria (Mashauri 1994). Further studies on water pollution and waste loads from domestic effluents and
municipal solid waste were carried out by Scheren, et al.,1994) and the findings are as indicated on Annex 2.

Non-point source pollution

Agricultural Pollution

Agriculture is a major activity the Lake Victoria Basin. Major crops grown include cotton, coffee, bananas,
maize, cassava, sorghum, rice, potatoes & legumes. Organic pesticides and fertilisers are used to improve crop
protection and soil fertility. During the rainy season, the agrochemicals are washed into the lake through a
variety of sources. Pollution sources assessment of Tanzania part of Lake Victoria catchment indicated that the
pollution is mainly organic in nature with agriculture as the largest contributor of nutrients estimated at 21,500
t/y of Nitrogen and Phosphorus.

Organochlorine pesticides are toxic, persistent, bioaccumulate and have been widely used. In the lake Basin the
most widely used organochlorine pesticides are dieldrin and aldrin. Approximately 50% of pesticides sprayed
onto crops falls to the ground and may be carried away and enter either surface or ground water via runoff or
irrigation waters (World Bank, 1995). Water pollution resulting from agricultural runoff, soil erosion and
leaching of fertilisers and pesticide residues leads to siltation of surface water sources and accumulation of the
chemical which is a potential health hazard to water consumers. The fertiliser commonly used in the lake zone
areas include Sulphate of Ammonia, Calcium and Urea. The quantities of pesticides and fertilisers used in Mara
Kagera and Mwanza regions in the past years are presented in Annex 3 of this paper.

Pollution Resulting from Mining Activities

Pollution emanating from mining activities is increasingly becoming a serious problem in the major mining
centres around lake Victoria (Peter Chisara pers. Com 1998). In areas such as Geita and Musoma in the Lake
Basin where small scale gold mining takes place, there are risks of ground and surface water contamination with
mercury either through concentration or washing of gold processes.

Studies carried out on mercury contamination around the Lake Victoria by Research Mission in 1996 (Koichi
Yanagida et.al, 1997) indicated the possibility that contamination was below detection limit, although it was
recommended that further research be done to investigate mercury accumulation in fish through the food chain.

Generally, uncontrolled water pollution on Lake Victoria Basin is due to the lack of industrial and domestic
waste management facilities, lack of co-ordination between authorities responsible for operating industries and
environmental protection experts, inadequate legislation and enforcement of laws. The national legislation
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regulating discharge of pollutants for industries, municipalities and communities is not comprehensive enough
in a number of issues such as requirement for collection treatments and disposal of effluents, time within which
the polluter is required to clean up pollutants; and measures to be taken against authorities responsible for waste
water management if they fail to construct and maintain public sewers and sewage disposal works. Other
weaknesses of the existing laws include low fines imposed on offences in polluting water and while the existing
standards for industrial and sewage treatment are not adequately enforced.

It is therefore recommended that, as a matter of priority, the existing laws for industrial and domestic waste
discharges be harmonised, fines imposed on offences in polluting water be increased and the existing standards
for industrial and waste water treatment be reviewed. In addition all institutions responsible for Lake Victoria
Management should be co-ordinated.

Consequences of Water Pollution

Pathogens

Domestic waste waters from urban and rural communities discharge directly or indirectly into the lake via
surface runoff or percolation into the ground water flowing into the lake. The untreated waste poses a
potentially significant health hazard due to pathogenic contamination. Most of the urban centres and thousands
of rural settlements along the lake and within the catchment draw their drinking water supplies directly from the
lake or indirectly from streams and ground water flowing into the lake. The risk of water borne diseases is quite
significant since even major towns such as Mwanza have only rudimentary, no-functioning or inadequate water
treatment facilities for their drinking water. There have been outbreaks of water borne diseases such as cholera
and typhoid in the past among the lakeside urban and rural communities in Tanzania and Kenya.

Eutrophication

Sewage discharged into the lake adds to it a large amount of nutrients, unwanted bacteria and turbidity which
causes changes in the ecological community concerned and results in eutrophication (John Clark, 1983). Recent
studies have noted significant eutrophication is taking place in lake Victoria (Hecky 1993, and Hecky and
Bugenyi, 1991). Frequent lake wide algal blooms have been observed in lake Victoria (Ochumba and Kibaara
1989). Algal productivity, a function of nutrient phosphorus and nitrogen availability has increased 400% over
several decades and this resulted to the reduction in the transparency of water (Ogutu-Ohwayo 1990).

Depletion of dissolved oxygen (DO)

A significant water quality change observed in Lake Victoria is the depletion of dissolved oxygen(Heck et. al,
Hecky and Bugenyi (1992) and Muggide (1993). A decrease in the oxygen level can seriously affect aquatic
ecosystems and is mainly caused by factors such as organic wastes (originating from domestic sewage and agro-
chemical industries) and organise matter (algae or water hyacinth). Bacteria require oxygen to decompose
organic matter.

Toxic Substances

Small scale mining is increasing and is leading to some contamination of the local waterways by mercury which
is used to amalgamate and recover the gold. Mercury compounds are discharged into surface streams flowing
into the lake from the gold mining areas near Geita and Eastern part of the Lake Victoria in Tanzania, thus
posing a serious potential threat to the lake fisheries and human health. Some traces of heavy metals such as
chromium and lead are also found in the lake, although the problem appear not to be large.

Uncontrolled use and application of pesticides such as insecticides and fungicides in farms within the catchment
areas may also pose a potentially serious problem to fisheries and humans. The consequence of toxic substances
become magnified as they bio-accumulate in animal and fish tissues. At present very little information exists on
the extent or severity of toxic discharges or contamination. A study conducted in 1996 (Koichi Yanangida et. Al
1997) on environmental contamination of Lake Victoria indicated that mercury contamination was below
detection limit. :

Water Hyacinth

The Water Hyacinth is currently spreading fast among the lake shore with high concentration in sheltered bays.
The rapid accumulation of water hyacinth biomass is facilitated by the municipal effluents released into the lake
and is a source of nutrients for the weed. Under suitable conditions the hyacinth doubles its population between
5 to 15 days. The hyacinth has direct effect on Lake Victoria water quality as its decomposition depletes
dissolved oxygen resulting in anoxic conditions.
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CURRENT MANAGEMENT STATUS OF THE LAKE
Management Programme Lake Victoria

The responsibility for the management of the Lake lies with the three riparian countries. Having realized this the
three countries in 1994 signed a Tripartite Agreement which is the basis for the Lake Victoria Environmental
Management Programme. The Programme is aimed at rehabilitation of the lake for its sustainable utilization of
the lake ecosystem, for the benefit of the people who live in the catchment area for the national economies of
which they are a part and for the global community. The Lake Victoria Environmental Management Programme
(LVEMP) is addressed extensively elsewhere in this workshop.

THREATS AND FUTURE PROSPECTS IF LEFT UNCHANGED

Economic aspects

There are thousands of fishermen who depend on fishing activities for their daily income. Medium scale
enterprises along the lake zone export fish fillet abroad and hence contribute to natural resource GDP to the
national economics.

Pollution of the lake affects the aquatic life due to changes in ecology. This may result in the alteration of the
nature, type and distribution pattern of fish. It may also affect fish production. Some species may be tolerant to
such conditions while others may not. In this way some species may be lost. Some sites in the lake may not be
conducive to fish habitation depending on the extent of pollution concentration. Effects of eutrophication to fish
are non selective which reduces fish production by fish kill due to de-oxygenation of water.

Such negative effects on fish production will obviously affect the income of people who depend on fishing and
is likely to reduce fish exports and hence foreign exchange eaming to the country. Therefore reduced fish
production/catch is likely to increase poverty and malnutrition in the Lake zone. Conformity to 1S0 16000 is a
problem to most of Tanzania industries because of failure to incorporate environmental protection and resource
base conservation measures; this will have serious implication on exporting industries because their products
may not be acceptable internationally.

Changes in biodiversity

Fish are just one of the important animal groups in the Lake. The Lake houses a complex of biological diversity
which is necessary for self purification of water as well as for fish growth and multiplication. Discharge of
chemical pollutants may alter the self purification process at discharge points.

Organic waste, normally rich in nitrates and phosphates, promotes algal blooms (eutrophication) which
consumes oxygen during decomposition hence making the water anaerobic. Anaerobic conditions in the
sediments/water alter the salt status and the ecology of the ecosystem as well. The changes in the ecology may
favour some species and eradicate others. Species tolerable to a certain kind of pollution may exist while others
may not. This affects the food chain and hence fish at the apex of the food chain will also be affected
accordingly, in terms of availability, distribution etc.

Public health aspects

The source of piped water in Mwanza is the lake. Pollution by faecal matter caused by direct discharge of
untreated sewage is likely to increase water related disease incidences; such as water-borne diseases (e.g.
cholera, diarrhoea, typhoid and dysentery) and water based-penetrating skin diseases (e.g. worm infection and
schistosomiasis). These diseases result from eating/drinking of faecal contaminated food or drinking water.

Poor sanitary conditions in urban areas due to inadequate disposal facilities and improper management of solid
waste is another source of pollution to the Lake, rivers & streams; sometimes the leakage ends up in swamps or
pools. Stagnant water is a breeding ground for vectors or diseases such as malaria and elephantiasis.

As mentioned above, nitrate concentration in water may rise in the lake due to discharge of untreated sewage
making the water unsuitable for drinking purposes or may necessitate treatment to reduce nitrate concentration
to allowable limits. Such conditions (of increased nitrate concentration) lead to blue babies in expectant mothers
(methemoglobinaemia) a condition whereby there is decreased flow of blood and oxygen to the brain leading to
fainting and finally death.




Mercury from small scale mining operations enters the lake through rivers or streams used for washing of gold.
Mercury being heavier than water will sink into sediment and be taken up in the food chain and finally enters
into human bodies through consumption of fish. Mercury intoxication leads to Minemata and Migata diseases
which affect the nervous system.

MANAGEMENT OPTIONS AND SUSTAINABILITY
Introduction

The current practice of disposal of industrial waste is direct discharge of effluents to receiving waters or
municipal treatment system and crude dumping of solid waste to municipal disposal sites. Effluents may contain
organic matter or chemical compounds depending on the production process. Direct discharge of effluents
containing high concentrations of chemical compounds to municipal treatment plants (e.g. stabilization
ponds/lagoons), reduces the ability of the plants to decompose organic matter because chemicals can kill or
cause stress to the microbes involved in the decomposition process.

Direct discharge of organic matter containing effluents to receiving waters raises nitrate and phosphate
concentrations. These nutrients favour algal blooms which on decomposition consume a lot of oxygen leading
to anaerobic conditions in the water and hence affecting aquatic life such as fish.

Crude dumping of solid waste leads to pollution of water sources by leachate and pollution of soils by chemical
pollutants.

Waste Management Options

Industrial Waste Management Options
Management of industrial wastes basically focuses on waste reduction, minimization, recycling and pre-
treatment.

Waste Minimization

Waste minimization or cleaner production is a systematic approach of reducing the amount and toxicity of
wastes during the production process. Waste reduction is achieved by good housekeeping, process optimisation
and technology change. Good housekeeping involves general cleanness and change of poor practices (e.g.
excessive use of resources, spillage and loss). Progress optimization involves attaining achievable capacity
through optimum use of resources and efficient utilization of utilities. The Cleaner Production Centre of
Tanzania is involved in dissemination of cleaner production techniques through training of industrialists and
setting up of demonstration projects. In 1994/95 Lake Soap Industries and Vegetable Oil Limited were involved
in a pilot project on cleaner production. This was organised by the Division of Environment and was supported
by DANIDA.

Experience has shown that Tanzanian industries could accommodate without difficulty two components of
cleaner production i.e. good housekeeping and process optimization because there is minimum cost or no cost at
all. It is difficult to change the technology to the old age of the machinery and lack of investment capital.

The benefits achieved during waste minimization include reduction in quantity and toxicity of waste generated,
increased efficiency, saving from utilities or materials usage. Waste reduction arising from poor handling
practices and inefficient production process which range between 20 to 70% depending on type of operation.

Waste recycling and reuse

Waste reuse or recycling is an economic way of making use of waste materials and chemicals to produce same
of other products whose quality is normally lower than the original product. Reuse of waste is applied when
products of some quality are produced during the production process; this is done when a certain percentage of
waste is mixed with virgin raw materials as inputs.

Recycling of waste means using waste materials to produce different products e.g. toilet paper or news print
from waste paper. Normally the product is of less strength compared to the original one. Technically recycling
of waste material has its limitation because it reaches a point when the waste materials can no longer be utilised
in the production process. Examples of recyclable materials include waste paper, plastic, glass or agricultural
waste.




Waste treatment

Waste minimization and recycling reduces waste treatment costs by reducing: the amount of waste to be treated,
size of treatment plant and operational costs. No matter what approaches you take to reduce quantity of waste
you can not eliminate completely waste generation from one production process.

Waste treatment is a principle which tends to concentrate waste or changes the form of the waste to a minimum
volume easy to handle during the disposal operation. When treatment plants are not working or are poorly
designed then the output is the same as the input. Industrial waste treatment for effluents involves,
neutralisation, sedimentation and separation. The clean effluent is then discharged to receiving water or to a
municipal treatment plant while the sludge is removed and stored in a landfill.

Municipal waste management options

Solid waste

The current practice of disposal is haphazard dumping of waste originating from households, institutional,
industries and sometimes hospitals to selected Municipal disposal sites. To alleviate throwing away of
recyclable materials and the resulting pollution of water or soil it is advisable to segregate wastes at sources;
recyclable materials, hazardous waste and organic waste can be separated before the disposal operation. In this
way, the volume of the waste going to a disposal site is reduced. Hazardous waste should be disposed of in a
sanitary landfill or incinerated. Organic waste could be transformed into compost and used in farms as manure.

In the sanitary landfill, hazardous waste is contained in layers of impermeable materials and effluents are
collected and sent for treatment before finally being discharged to receiving waters. Decomposition of organic
waste emits methane and carbon dioxide. The emissions are normally collected and used as biogas. Different
kinds of waste can be safely disposed of in a sanitary landfill e.g. organic waste, municipal treatment sludge and
non-recyclable waste.

The incineration of waste emits gases, while sludge is formed at the bottom of the incinerator. Incineration
reduces the volume of waste and makes use of the calorific value of the waste material to generate steam e.g.
agricultural waste and waste oils. Incineration is also recommended for disposal of hospital waste (to prevent
infections diseases) and persistent organic pollutants (e.g. PCBs and pesticides). For the case of persistent
organic pollutants, specialized incineration (Temperature>800°C) is recommended to ensure full conversion of
waste materials to non toxic emissions, otherwise if such wastes are bumnt in normal incinerators there is
possibility to form dioxins and di-benzofurans known to be carcinogenic.

Mining Waste

When the minerals are removed from the ore, what remains are mineral tailings. When mineral tailings are
exposed to air and water, they may release acids and hence there is need to treat them before disposal. The
major environmental concemn in mining operations is mercury which is used by small scale miners The method
involves crushing the ore and mixing it with mercury to form an amalgamate of gold and mercury. This is then
panned in water resources to separate the lighter particles from the heavier ones, after which the amalgamate is
burned to expel the mercury from pure gold. Environmentally acceptable methods require use of retorts to
separate mercury from pure gold instead of open buming and washing in washing facilities e.g. separate ponds
instead of washing in rivers/streams. This will reduce contamination of water resources and protect public
health from hazardous effects which occur when the vapours are inhaled. Since mercury is heavier than water it
will settle in the sediments where it could be removed and disposed of in a sanitary landfill. Effluents from the
washing facilities need to be assessed and monitored before it is discharged to streams and rivers and eventually
to the lake.

RECOMMENDATIONS

1) The local Government is empowered by the Act to ensure sound management of resources and protection
of the environment. It is advisable that they formulate by-laws to fight pollution of the Lake.

2) The municipalities surrounding the Lake should come up with a common clear, implementable strategy and
Action Plan to curb pollution in the Lake and in the streams and rivers flowing into the lake. The
rehabilitation of the Municipal treatment plants should be among the priority areas for immediate action.
Funding of implementation of the Action Plan should be possible from local resources.

-
‘N
4




3)

4)

5)

6)

7

8)

9)

10)

1)

Industries should be encouraged by the Local Authority to set up pollution reduction targets and contribute
to external waste auditing and monitoring. Each industry needs to have in place a pre-treatment plant which
is working. Industries should be encouraged to join a cleaner production programme and management
should be committed to ensure successful implementation.

All new development activities need to undergo environmental impact assessments to allow for
identification of potential impacts and their mitigation measures well in advance and hence the need for
incorporation of such measures from the planning phase.

Information on environmental problems in the Lake is scattered in various institutions and is totally missing
or unavailable for direct uses like for planning purposes by relevant institutions. Environmental
Information Centre and National Environment Management Council should collect such useful information
and ensure they are accessible to different users. There is little information dissemination once researchers
have completed their work. Research findings should be given back to Local Authorities who can then use
this information in making decisions on environmental issues.

The water quality monitoring programme is severely affected by lack of operational funds. transport,
equipment and chemicals. There is a need to strengthen water quality laboratories. Under LVEMP some
assistance will be provided to Water Laboratories for servicing and purchase of chemicals. Each Laboratery
needs to be provided with computers to ensure reliable water quality data management. Staff should
undergo upgrading courses and some may require specific training. Manning levels should be adequate.

Education and awareness raising needs to continue in order to make polluters feel the extent of the
problems they are posing to peoples’ health and to the environment. Miners should be advised to adopt
non-polluting technologies. Mining areas should be designed appropriately to prevent pollution of ground
water resources by miners.

Hygiene and environmental sanitation should be incorporated in the existing related projects and
programmes.

Farmers should be educated on the benefit of using less pesticides, i.e. dose reduction. In addition,
education on the health risks associated with misuse of pesticides can help to reduce the misuse of these
chemicals. Teaching farmers modem techniques such as Integrated Pest Management (IPM) should
continue in areas where there is intensive use of pesticides like the lake zone. IPM is a principle which
combines use of biological control chemicals and indigenous farming practices. It has been tried in
Shinyanga and has shown good results.

Existing laws pertaining to pollution prevention need to be enforced. Simultaneously, consideration should
be given to the strengthening of activities for example through investment tax credits to induce industries to
implement pollution control measures to switch to a new and less polluting manufacturing/processing
technologies.

There is need for comprehensive biological assessments which incorporate both physico-chemical and
biological monitoring. Such an assessment would reflects the real situation in the field where there is a
complex relationship among toxicant, sources of biological indicator’s stress and the effect of
natural/receiving environment (which can be both antagonistic and synergistic). Irregular studies which
assess chemical pollution er biological monitoring separately and assumes the resulting effects should be
avoided.
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ANNEX 1: ESTIMATED INDUSTRIAL POLLUTION LOADS INTO LAKE VICTORIA AND ITS

BASIN

Table 1: Major industrial branches in the catchment area (Bureau of Statistics, 1992b), their respective pollution
factors for liquid waste generation and BOD; (per tonne of product), and BOD; concentration in untreated
effluent. ISIC represents the International Standard Industrial Classification code. Values between brackets
represent the number of establishments in the area. Source: Scheren, P.M. (1995)

ISIC Industry Pollution factors | BOD,[kg t"'] Concentration
CODE volume[m’t"] BOD; [g m”]
3114 | Processing of fish (2) 23 79 ~ 300
3115 Vegetable oil refining (5) 575 129 200
3118 Cane sugar factories (1) 28.6 2.6 100
3121 Coffee manufacture (2)

3134 Soft drinks industries (4) 7.1 2.5 400
3211 Manufacture of cotton (6) 317 155 500
3231 Leather tanneries-chrome (1) 52 89 1700
3523 Soap & cleaning preparations (2) 4.5 6 1300
4101 Electric light and power (3)

Table 2: Estimated pollution load of selected industrial establishments (1991/1992). Source: Scheren, P.M.

(1995)
ISIC Industrial establishment Production Volume BOD, [tyr' ]
CODE [t/yr.] [10°m’yr']
Mwanza
3211 Mwatex 670 200 100
3231 Mwanza Tanzania Ltd. 220 10 20
3523 Lake soap industries Ltd. 15000 70 90
3115 VOIL 18000 1000 200
311S New Era 9000 520 100
3134 Nyanza Bottling Co. Ltd. 8100 60 20
3114 Vicfish Ltd. 1630 40 10
Mara
3211 Mutex 650 200 100
3115 Mugango Oil Mill 3600 200 50
3115 Kibara Oil Mill 1800 100 20
3114 Fish Pack 5000 120 40
Kagera
3118 Kagera Sugar Ltd. 3500 100 9
3134 West Lake Bottlers Ltd. 300 70 8
Total 2690 767 |
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Table: 3: Representing waste water characteristics for some industries in Mwanza.

Sources: Mashauri, (994)

S/N Industrial Waste water quality
1 Mwatex e BOD; 330 mg/l
e Coloured water
e High pH
2 Nyanza Bottlers e BOD; 260 mg/l
e  Coloured water
e HighpH
3 Nile Perch e BOD; 312 mg/l
4 New-Era Oil mill e 'BOD; 560 mg/l
5 Bibito Oil mill e BOD; 560 mg/l
6 Vicfish e BOD; 560 mg/I
7 Tan Perch e BOD, 312 mg/l
8 VOIL e BOD, 560 mg/l
9 CPPC e Coloured
e Contain heavy metal
10 Garage & Workshop e Oil containing waste

Table 4.0: Industrial Effluent Pollution Loads in Bukoba Town. Source: Rutagemwa, D. et. al. (1993)

Number Parameter Pollution load |kg/day]
| Nitrates-Nitrogen 0.6

2 Phosphate-Phosphorus 0.7

3 Ammonium-Nitrogen 0.65

4 Copper 2.7

5 Chromium 0.6

6 COD 175

7 BOD, 9.2

Table 5.0: Characteristics of some industrial waste waters in Bukoba town.
Source: Rutagemwa, D. et. al. (1993)

Source BOD, | COD Total-P Total-N Colour mg Pt/l
mg 0,/1 mg/1 mg/l

BUKOP 2.7 ~ 103 0.90 6.72

(Cooling Water)

TANICA 3.5 30.0 0.35 8.40

(Cooling Water)

West Lake Bottlers 52 680 1.85 42.0

(Effluent Channel)

TANICA (waste instant - 13400 25.0 420 340

coffee liquor)
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Table 6.0: Industrial effluent pollution load in Mwanza. Source: Rutagemwa, D. et. al. (1993)

Number Parameter Pollution load [kg/day]
1 Nitrates-Nitrogen 28 j

2 Ammonium-Nitrogen 47

3 Phosphate-Phosphorus 7

4 COD 700

5 BOD, 190

6 Copper 17

7 Iron 1

8 Chromium 8

Table 7.0: Industrial Effluent Pollution Loads in Musoma Town. Source: Rutagemwa, D. et. al. (1993)

Number Parameter Pollution load [kg/day]
1 Nitrates-Nitrogen 0.5 T
2 Ammonium-Nitrogen 0.5
3 Phosphate-Phosphorus 9.3
4 COD 526
5 BOD; 85
6 Copper 0.5
7 Chromium 0.1
5o -
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ANNEX 2: ESTIMATED DOMESTIC EFFLUENTS INTO LAKE VICTORIA AND ITS BASIN

Table 1 Rapid Assessment working table of water pollution and waste loads from domestic effluents and municipal solid waste, 1991

Parameter Unit People People
connected to | connected to Mwanza Mara Kagera
sewer Sewer
Urban Rural Urban Rural Urban Rural

Population ° 10° 406 1625 207 826 285 1141
Connected to | % of population 8 0 8 0 8 0
sewer
Waste volume | m */person/year 73 73

10°m’/year 5098 11863 2599 6030 3578 8329
BOD* kg/person/year 19.7 6.9

t/year 3217 11213 1640 5699 2258 7873
CcoD kg/person/year 44 16

t/year 7405 26000 3776 13216 5198 18256
SS kg/person/year 20 16

t/year 6626 26000 3378 13216 4651 18256
TDS kg/person/year 36.5 nk

t/year 14819 59313 75555 30149 10403 41647
N kg/person/year 33 nk

t/year 1340 5363 683 2726 941 3765
P kg/person/year 04 nk

t/year 162 650 83 330 114 456
Solid waste kg/person/year 0.7 nk

t'year 284 1138 145 578 200 799

Note: Calculation occurs using the two conversion factors for people connected to and not connected to the sewage system

Example: BOD; load for urban Mwanza = (19.7*8/100 +6.9*92/100)*406.103=3217.

If the factors for not connected are not given, the factor for people connected to the sewage system is used for both cases.

a) Assuming that the situation in Mwanza, concemning distinguished sanitary facilities, is characteristic for other districts around Lake Victoria.
b) Assuming that 20% of the population is living in urban areas and 80% in rural areas (2).

* Source: Scheren P.M. et. al., 1994
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ANNEX 3.0: ANNUAL FERTILISER DISTRIBUTION IN MWANZA, MARA AND KAGERA REGIONS

Table 1.0: Annual fertiliser distribution (T) in Mwanza Region Source: Regional Agriculture Office — Mwanza

FERTILISER 1993/94
CAN/SA 133.95
TSP 67.95
NPK N/A
UREA 20.0
TOTAL 221.90

Table 2.0: Actual Consumption for fertiliser in Kagera Region Source: Regional Agriculture Office - Kagera

FERTILIZERS IN TONNES 1991/92 1992/93
CAN 780 582
TSP 52 109
NPK 104 116
UREA 32 -
S/A 108 105
TOTAL 1076 912

Table 3.0: Annual fertiliser distribution in Mara Region (tons) Source: Regional Agriculture Office — Musoma

FERTILIZERS IN TONNES 1991/92 1992/93 1993/94
TSP 96.2 41.04 724
UREA 94.8 1.65 96.7
CAN 14.05 2.6 26.1
S/A 196.79 12.2 15.5

Table 4.0: Pesticide Consumption 1993/1994 in Mwanza Region

PESTICIDE 1993/94
a) ULV formulation for cotton 104242

b) ED formulation for cotton 6544

c) Actellic super dust tons 12.66

d) Herbicides (It.) 580

Table 5.0:Consumption of pesticides in Kagera Region, 1994/1995 Source: Regional Agriculture and Livestock

Office — Bukoba

CHEMICAL TOTAL DISTRIBUTED (1994/95)
Thiodan (It.) 1900
Blue Copper (Kg) 3578
Actellic dust (Kg) 727
Dithane (kg) 65
Novathion (It.) 482
Endocindust (kg) 251
Gramoxone (lt.) 20
Roundup (It.) -
Steladone (It.) 10
Sumithion (It.) -
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Table 6.0: Pesticides imported by KCU (1989/1990 —1991/1992) Source: Kagera Co-operative Union — Bukoba

PESTICIDE 1989/90 1990/91 1991/92
Blue copper 20 tons 30 tons 20 tons
Thiodan 10000 It.. 35000 lt.. -
Novathion - 20000lts. -
Dieldrin - - 2000 It.
Femitrothion - - 5000 It.
Roundup - - 25000Its

Table 7.0: Consumption of pesticide in Mara Region Source: Regional Agriculture Office: Musoma

PESTICIDE 1991/92 1992/93 1993/94
Thiodan 96600 It. 22400 It. 2258 It.
Karate 17000 It.

Polytrin 24600 It.

Sumicidin 26551 It.

Karate 3044 It.

Fastac 9000 It. 5900 It.

Ripcod 49649 It. 42600 It.

Blue copper 5000 kg 7500 kg
Actellic 3000kg 4000 kg
Kocide ﬁ 5040 T
Novathion 741

Bulldog 8000 31800 It.
Red copper 27800 kg
Cotoran 3465 It.
Dieldrin 4704 kg
Roundup 3711t
Nuvan 5711t
Rogol 125 It.

[ ittt ettt ettt ...‘.. 63 FETUIR N S NS e LDV DT T AEVX S MY R WV x




R N N N R D T (OO | 3 b W S A an e et 1 i o e R

‘? XANNY



ISIC | Name of Region District Location Postal Tel. Year Size Owner- | Principal
Code | Establishment Address production ship products
started
3211 | Bed cover factory Mara Musoma urban | Nyerere Road Box 379 1981 4 5 Cotton yam, grey
Musoma sheeting
3211 | Musom textiles Ltd. Mara Musoma urban | Nyerere Road Box 652 352 1980 7 1 Grey yam., linen,
(Mutex) Musoma bedsheet
3211 | Mugango ginnery Mara Musoma rural Nyang’oma- Box 379 1975 6 5 Cotton lint, seeds
Kiriba Musoma
3211 | Ushashi ginnery Mara Bunda Mis village Box 17 Bunda 1952 6 5 Cotton lint, seeds
Muchomo Ward
3211 | Kibara ginnery Mara Bunda Busambara- Box 55 Bunda 1975 6 5 Cotton lint, seeds
Kibara
3231 | Mwanza tanneries Ltd. | Mwanza Mwanza Urban | Makongoro Road | Box 2200 40293 1978 6 2 Tanned leather
Mwanza
3522 | Mwanza Mwanza Mwanza Urban | Plot 17 Nyakato | Box 446 40307 1979 4 2 Medicines,
Pharmaceutical Road Mwanza cosmetic
Supplies Ltd.
3523 | Lake Soap Industries Mwanza Mwanza Urban | Plot 1,2,3,9,10 Box 1420 40518 1967 6 2 Laundry/toilet
Lid. Mwanza South Mwanza soap, detergents
Road
3523 | Bihramulo Cotton co. | Kagera Biharamulo Suzilayombo Box 101 1976 4 2 Soap
village Nyakato | Biharamulo
Ward
4101 | Tanzania Electrical Kagera Bukoba urban Bukoba Town Box 30 20061 - 5 1 Electricity
Supply Company Bukoba
(TANESCO)
4101 | Tanzania Electrical Mwanza Mwanza Urban | Mwanza Town Box 8 Mwanza | 40554 - 6 1 Electricity
Supply Company
(TANESCO)
4101 | Tanzania Electrical Mara Musoma urban | Musoma Town Box 200 122 - 5 1 Electricity
Supply Company Musoma
(TANESCO)
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3  LAKE VICTORIA ENVIRONMENTAL MANAGEMENT PROJECT
(LVEMP) SUMMARIES

3.1 LVEMP ACTIVITIESIN KENYA: THE ENVIRONMENTAL ISSUES AFFECTING
THE LAKE VICTORIA ECOSYSTEM AND THE INTERVENTIONS
IMPLEMENTED (LVEMP)

Francis Oguya
LVEMP
KENYA

BACKGROUND

Lake Victoria is the second largest fresh water lake in the world with an area of 68,800km 2. It has a shore line
of 3,450km’ and a catchment of 258,700 km> The lake is shared between Kenya 6%, Uganda 43% and
Tanzania 51%. The lake is important to the riparian countries in that it provides food, freshwater for domestic
use, livestock, agriculture and industrial use, recreation, tourism and biodiversity conservation. Over 30 million
people depend on the waters of lake Victoria. The lake is also important transport corridor between the riparian
countries. The main environmental problems in the Lake Victoria were noted to be mainly as a result of
increased human activity and creativity. In the past 30 years it was realised that the Lake has undergone
substantial changes causing a major threat to the water resources in the lake. The main environmental problems
afflicting the ecosystem of the lake are:

Huge decline in biodiversity and apparent disappearance of vital species
Changes in ichthyomass biomass

Changes in fisheries

Deteriorating water quality in the lake

Increased discharge of industrial and municipal effluents into the lake
Poor land use systems

Miss-management and destruction of the wetlands

Invasion of water hyacinth

INSTITUTIONAL FRAMEWORK
Regional Policy and Steering Committee (RPSC)

The high level Regional Policy and Steering Committee was established with each country being represented by
three Permanent Secretaries responsible for Ministries of Environment and Natural Resources, Water and
Fisheries. The Permanent Secretaries responsible for Natural Resources are the leaders of delegation for each
country. The role of the Regional Policy and Steering Committee is to provide polity guidance, issues on
regional policies, regulations and standards for compliance by riparian countries. It is also responsible for
ensuring that regional co-ordination of the program is maintained. The chairmanship for the RPSC would rotate
annually among the three member states. Currently, the Chairmanship is held by Kenya (PS, Ministry of Natural
Resources). The committee has met two times since the inception of the implementation phase.

Regional Secretariat

The Regional Secretariat is based in Dar-es-Salaam, Tanzania is headed by the Executive Secretary appointed
by the Regional Policy and Steering Committee. The Regional Secretariat is responsible for monitoring
progress, preparing review meetings, and compiling reports as required by IDA and GEF. The Executive
Secretary is assisted by the National Secretariats in each country in preparation of regional meetings and
regional reports.
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National Secretariats

At the National level, each country established a National Secretariat to co-ordinate all the project activities.
The National Secretariat has the overall responsibility of co-ordinating the implementation activities of
LVEMP. The day to day co-ordination at the National Secretariat is done by the head of the National Secretariat
who is accountable to the Permanent Secretary, Ministry of National Resources.

LVEMP specific responsibilities include the following; establishment of monitoring and co-ordination
mechanisms both at the national and grassroot levels of all LVEMP components, assist in building institutional
and human resource capacity within the project, assist IDA supervisory missions with necessary information,
assist in formulation of harmonised policies, institutions and legal framework relevant to Lake Victoria, provide
logistical support to sectoral Ministers and agencies implementing the project, ensure compliance with IDA and
GEF reporting, procurement and disbursement procedures, ensure that all implementing agencies set up proper
accounting systems and maintain proper accounts as required by the GEF/IDA and government regulations,
provide policy guidance and a forum for conflict resolution, monitor and review progress every quarter, prepare
periodic monitoring and evaluation missions and co-ordinate capacity building and training programs for all
implementing agencies.

* Maximise sustainable benefits to riparian communities from using resources within the basin to generate
food, employment and income, supply safe water and sustain a disease-free environment.

Conserve biodiversity and genetic resources for the benefit of the regional and global community.

To harmonise management programs in order to achieve, to the maximum extent possible, the reversal of
increasing environmental degradation.

PROJECT COMPONENT ACTIVITIES AND IMPLEMENTING AGENCIES

To effectively address these issues, 35 project activities were identified under the following sub-components are
implemented by various sectoral departments and institutions.

Fisheries Research Component: Kenya Marine Fisheries Research Institute, Ministry of Research and
Technology

The component is implemented by Kenya Marine Fisheries Research Institute (KEMFRI). Activities
implemented under this component include; fish biology and biodiversity, aquaculture, socio-economics of
fisheries, and establishment of databases on fisheries research and management.

The Kenya Marine Fisheries Research Institute (KEMFRI) is responsible for this component which has four
sub-components within it. The Fish Biology and Biodiversity sub-component aims to identify the main factors
affecting aquatic Biodiversity, to create an inventory of aquatic flora and fauna and map their respective
habitats and also formulate strategies for sustainable utilisation of the lakes resources. The aquaculture sub-
component aims to develop culture technology to enhance intensive food fish farming; to conserve and preserve
threatened and endangered native food fishes through culture practices.

The socio-economic research sub-component on the other hand, will compile and analyse existing data derived
from previous socio-economic studies carried out on lake Victoria and disseminate the results to stakeholders
and resource management agencies; they also aim to investigate the impact of fish harvesting, processing and
marketing activities on environment degradation; and examine existing resource management policies and
regulations with a view to recommending improvements and alternatives.

Fisheries Management Component: Department of Fisheries, Ministry of Natural Resources

Fisheries Department in the Ministry of Natural Resources and is implementing the Fisheries Management
component of the LVEMP involving twelve sub-components. The extension sub-component will initially start
in Nyakach Pilot Zone and other sub-components will be lake-wide. Working closely with the extension sub-
component is the training in communication skills sub-component, strengthening linkages between researchers,
fisheries managers and fisherfolk and the establishing closer working relations with the local community in
Fisheries Management mechanisms. The sub-component on the establishment of closed fishing areas aims at
safeguarding fish breeding areas and establishing fish populations.
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Currently the bulk of the lake’s fisheries are exported overseas where quality control standards are very high. A
quality control laboratory to carry out testing for microbes, heavy metals, pathogens and other contaminants
will be established in Kisumu to address quality standards. The sub-component on the Frame Survey will
initially carry out a two year study to determine the lake’s utilisation (i.e. fisherman, number of boats, quantities
and types of fish caught).

The micro-projects sub-component comprises small investments aimed at addressing concerns directly related
to fisheries management and water quality, while providing incentives for communities to participate in
components across the board. The micro-projects will comprise community water supply from groundwater,
sanitary facilities, local roads, health and sanitary facilities, and seed funds for assisting fishing communities to
adjust to new regulations such as those related to the fishing net mesh sizes. The Fish Levy Trust sub-
component, will initially study and establish a fish levy trust for long term sustainable funding of activities of
fisheries management.

Because it is important for the lake communities to recognise that they are the direct beneficiaries of the lake
resources and that it is essential to sustain these benefits for the future, the component aims to create working
partnerships and strengthen capacity of local communities to participate in the management of the lake’s
resources.

Water Hyacinth Control Component: Kenya Agricultural Research Institute, Ministry of Research and
Technology

The control of the Water Hyacinth weed and other noxious weeds is the responsibility of the Kenya Agricultural
Research Institute (KARI). KARI is implementing an integrated and environmentally friendly approach in
tackling this problem. The methods involved are short, medium and long term measures involving manual
removal, and biological control using beetles. Specifically the intensive measures the Water Hyacinth control
component is implementing are Biological control, use of Micro-Herbicides, Physical control and Chemical
Herbicides use.

Physical implements and protective clothing have been purchased and distributed to lake communities to assist
in manual removal of the weed in local sites. Rearing units of Weevils have been established in Kibos, Kisumu
and Muguga. The mass reared Weevils have been established in at least 15 sites in the lake.

In all the planned and on-going activities KARI is encouraging community participation. In Biological control,
the communities have been involved in releasing the weevils at the various sites, KARI has trained some
selected local communities in mass rearing and release techniques. Water Hyacinth committees will also be
established. Other activities that the component aims to achieve are monitoring of nutrient enrichment loads in
the lake and socio-economic studies on the impact of the Water Hyacinth on the lake communities.

Water Quality Management Component: Ministry of Water Resources

The Water Department of the Ministry of Water Resources will be responsible for water Quality and Ecosystem
Management and Industrial and Municipal Waste Water Management components. In implementing the Water
Quality and Ecosystem Management component, the Water Department will undertake the Management of
eutrophication as it’s core project including two pilot projects, Sedimentation Studies and Hydraulic Conditions
in Lake Victoria. The component aims to better understand the limnological changes in the lake, model and
predict their short and long term consequences, and provide guidelines for ameliorating potentially disastrous
changes. Additionally, the component will collect quantitative information on nutrient loading and recycling in
the lake (particularly the internal loading of sediment phosphorus); sources and mechanics of eutrophication and
pollution and their effect on lake productivity; phytoplankton communities and their composition; algal blooms
and their roles; primary production including lake carrying capacity; stratification of the lake and the increasing
problem of anoxia; trophic inter-relationships; and lake palaeolimnology.

Management of Industrial and Municipal Effluents will be the core project of the Industrial and Municipal
Waste Management component. The Integrated Tertiary Industrial Effluent Treatment and Integrated Tertiary
Municipal Effluent Treatment are the two key pilot projects in the Industrial and Municipal Waste Management
component. The overall aim of this component is to improve management of Industrial and Municipal effluent,
and assess the contribution of urban runoff to lake pollution in order to design alleviation measures. The
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component will prepare inventories and classification for all factories and industries in the catchment, assess
treatment of effluent before discharge and its dilution and dispersion levels in the receiving water bodies,
quantify pollution “hot spots”, formulate guidelines and effluent discharge standards, establish training
arrangements for industrialists and local authorities, launch public awareness campaigns, and initiate pilot
treatment projects in selected municipalities and industries.

Wetlands Management Component: National Environment Secretariat, Ministry of Environmental
Conservation

The Ministry of Environmental Conservation is responsible for the implementation of Buffering Capacity of
Lake Victoria Basin wetlands, and a pilot project on Sustainable Utilisation and Management of Wetlands and
Wetland Products.

The Buffering Capacity project is intended to investigate the buffering processes and capacity of Lake Victoria
wetlands and devise a management strategy for them. The project will develop an inventory and classification
of the wetlands, monitor nutrient loading in priority areas, simulate the changes of buffering function associated
with threats to the wetland resources, assess the economic value of buffering functions, and prepare guidelines
and investment proposals for introducing water ?? into wetlands, as well as rehabilitation and construction of
artificial wetlands.

In this project the fate of pollutants and nutrients stored in wetlands sediments will be determined. The
management of the Basin catchment and its wetlands will maximise its long-term buffering functions. The
Sustainable Utilisation pilot project is aimed at selected local communities and will estimate the economic
benefits from wetlands and wetlands products such as fish, papyrus, reeds and clay. Management strategies will
be developed for their sustainable use and the rehabilitation of degraded wetlands. Community participation will
be very important in this project. Pilot activities will be done to demonstrate sustainable use.

Catchment Afforestation Component: Forest Department, Ministry of Natural Resources

On the Kenyan side, the lake region is drained by eight main river basins Soi, Nzoia, Yala, Nyando, Sondu,
. Kuja, Migori and Mara. The main sources of these rivers are large forest areas which are conserved and
protected by the communities living near them. Both the highest percentage of forests cover and the highest
contribution to water flow in Kenya occurs in the lake Victoria Basin. Many of the forests are on mountains and
major scarps where the slopes are predominantly more than 30% and on volcanic out flow ridges.

Forests provide materials for construction, furniture, paper or board manufacture, and for production of poles
and fence posts, and for energy production. Forests have a vital environmental conservation function in
protecting Biodiversity and in the conservation of soil and water supplies. Due to rapid increase in population
numbers and particularly those living around forest areas, a great strain has been put on these forests from
activities such as tree felling and encroachment. This has resulted in increased surface flow, which increases
flash stream flows and decreases dry season flow. The net result has been regular flooding downstream and
increased siltation rates.

The lake basin is presently subject to rapid siltation and eutrophication which results in localised flooding and
pollution. Silt is derived from the alluvial fans at the base of the Nandi-Kericho and Nyabondo scarps as well as
from farmlands. Silting and eutrophication from Farm lands is mainly due to intensive cultivation and
application of fertilisers up to the river banks with little consideration for runoff and compaction of the soil.

The Catchment Afforestation component will identify and implement feasible and sustainable strategies to meet
the growing need for forest products and functions without sacrificing forests or impairing their environment,
soil, and water conservation functions. These can be achieved by more effective protection by the beneficiaries
and also by rehabilitating the degraded and depleted forests to allow the forests to recover to their optimum
conditions rapidly. Communities neighbouring the forest should be mobilised to plant more trees so as to
increase soil infiltration. The community groups who comprise farmers, forest dwellers and forest neighbours
will be trained, facilitated and mobilised to plant trees. Genuine forest dwellers should be resettled outside.
Forest dwellers and forest neighbours should be encouraged to adopt some agroforestry methods of grazing and
cultivation in forest land.
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The success of this component will be dependent on the participation of the communities living around the
forests, it is essential for them to develop a sense of ownership to the project. The forestry department will
respond to specialised needs, such as provision of expertise in areas of ecology, economics, legal aspects and
community organisation to meet the new demands on forestry to protect the environment.

Strategies for implementation

The Forest department will play the role of facilitator by mobilising and facilitating the rural community in their
efforts in environmental conservation especially seedling production and using these to initiate model plots.
Were necessary the component will develop appropriate incentives to sensitise and facilitate formation of self
help groups at the grass roots through support to their social infrastructure.

The department will create central nurseries located at and serving "vital water sources, to be used for
enrichment planting of the vital water source reserve. The nurseries will also be used for demonstration and
training of local communities. These demonstration plots will be established in areas where there is significant
runoff, high sedimentation and eutrophication into rivers.

Nurseries will be established at the following locations: Kapsumbeyet in Uasin Gishu, Nzoia basin 50 hectares
are targeted and 25,000 seedlings will be planted; in Kapkanyar in West Pokot District in the Nzoia river basin
25,000 seedlings will be planted in 50 hectares; in Kiyan located in Trans Mara District within the Kuja/Migori
river basin 50,000 seedlings will be planted in 50 hectare; in Kaboywa located in Mt. Elgon district and in the
Nzoia river basin 50,000 seedlings will be planted in 50 ha; in Kerer located in Marakwet district and in the
Nzoia river basin 50,000 seedlings will be planted in 5Oha; in Kerisoi located in Kericho and the Sondu/Nyando
river basin 50,000 seedlings will be planted in 50 ha; and in Kimothoni located in Trans Nzoia district and in
Nzoia river basin 50,000 seedlings will be planted in 50 ha. A total of 350,000 seedlings will be planted in a
catchment area of 350 ha.

Some District Forest Officers and other support staff have been relocated to the target areas to carry out the
project activities, the planned staff numbers in each are is as follows: 11 DFOs, 33 DFEOs and 20 support staff
will carry out the work in Nzoia/Yala river basin in Eldoret; 5 DFOs and 10 support staff will work in
Nyando/Sondu basin in Kisumu; in the Kuja/Migori basin in Kisii 4 DFOs 12 DFEOs and 10 support staff will
be active. Regional and stakeholders workshops will be held for the implementation to be effective. These fora
will be used for exchanging ideas by the implementers, collaborators and other stakeholders. The workshops
will be held in the three main districts of Eldoret, Kisumu and Kisii.

Soil Conservation Component: Ministry of Agriculture

The Integrated Soil and Water Conservation component will work in close collaboration with the Catchment
Afforestation component. Soil erosion is as a major environmental problem in Lake Victoria and its main cause
has been identified as deforestation, cultivation of fragile soils, encroachment of very steep slopes, poor
infrastructures and rapid population growth. Recent trends in farming have seen changes in land use and
intensified removal of soil cover through cultivation, grazing, and development of other infrastructure.

The objective of the Integrated Soil and Water Conservation component is to determine the causes and extent of
deterioration and to institute appropriate measures of soil conservation and water conservation by quantifying
the magnitude of soil erosion and nutrient loss from a range of land cover and uses; identifying appropriate
remedial measures and interventions for arresting the degradation process by developing sustainable agricultural
systems and practices in the catchment; and developing systems to promote soil and water conservation.

To realise these objects the component plans to carry out collaborators? workshops with the aim of mapping out
implementation modalities and strategies. The workshops will be held in Kericho, Belgut, Kipkelion, Kisumu,
Nyakach and Muhoroni. The workshops should produce a checklist of areas requiring intervention and also
come out with joint plans of intervention measures, develop joint workplans, identify resources needed, timing
and responsibilities.

The component will set-up demonstrations and trials with the aim of showing farmers different soil and water
conservation techniques and also screening adaptable conservation measures. These activities are aimed at
sensitising farmers to better and more efficient soil conservation techniques, husbandry practices and
development of adaptable soil conservation measures.

Because farms are a major source of siltation it is necessary that farms are conserved, the component aims to
develop land management plans with the purpose of documenting soil and water conservation measures to be
used by farmers. The equipment that will be required to be used in these activities will be supplied by the
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component and will comprise farm hand tools, line lever boards and spirit levels, silt traps and vehicles for
transportation. The component will also set up group nurseries to produce seedlings of fruit and other trees to be
used in reforesting the catchment areas.

Capacity Building: School of Environmental Studies, Moi University, Ministry of Education

The project aims to strengthen the capacity and facilities in environmental analyses in a selected university in
each country. Moi University School of Environmental Studies will receive support to obtain vehicles, office
and laboratory equipment, chemicals and reagents, etc. Moi University will offer M.Phil. programmes lasting a
period two years and D.Phil. programmes lasting three years. Moi University is also mandated to provide short
term training programmes which will be tailored to the components of the project.

PROJECT STATUS
Water Hyacinth Control
Biological Control

Water hyacinth is known to multiply through production of stolons, bearing daughter plants, in addition to
production of large quantities of long-lived seeds. The weed populations have been known to double in every 5
to 15 days under optimum temperatures of between 25 to 27.5 degrees Celsius. It is also noted that the plant
ceases to grow when water temperature is below 10°C or above 40°C.

The increase in growth and reproduction observed in Lake Victoria is as a result of availability of nutrients,
especially nitrogen and phosphorus in the water. The Lake water has been nutritionally enriched by drainage
from agricultural land, discharge into the water from factories, urban centre and inadequate treatment of
sewerage effluent. These factors have made the weed to display prolific growth in the lake. It is with this
background that a long term objective of reduction of sources of nutrient enrichment from the catchment was
incorporated in the LVEMP project.

To effectively control the weed, the three countries agreed on an integrated approach involving biological
control, mechanical control and manual removal. For biological control two beetles (Neochetina bruchi and N.
eichhorniea) known to be natural enemies of water hyacinth, were selected and tested jointly under quarantine
conditions by the three countries. When it was ascertained that the beetles are host specific to water hyacinth the
three countries agreed to introduce the beetle as the biological agent for the control of water hyacinth in Lake
Victoria.

Kenya Agricultural Research Institute (KARI) is therefore currently using beetles for biological control of the
weed with limited manual removal in collaboration with communities. To effectively raise the beetles, KARI
has set up a Mass Rearing Unit (MRU) at the National Fibre Research Centre, Kibos where beetles (bioagents)
are reared for release in the Lake. To date KARI has released beetles in over 40 sites on the Kenya side of the
lake. In an effort to identify other possible bio-agents, KARI has isolated several species of micro-herbicides
(fungi) which are being screened and tested under quarantine conditions in Muguga. If found effective, the
micro-herbicides will be released in the lake together with the beetles.

Manual Removal

In an effort to remove the weed from strategic sites, the Ministry of Natural Resources purchased hand tools
such as wheel-barrows, gloves, rakes, pangas, ropes, and buckets and distributed to communities living along
the shores of the lake through KARI and Fisheries department. KARI is in the process of purchasing more tools
for distribution to the communities around the lake for manual removal of the water hyacinth. The tools will
assist them in clearing the weed from landing beaches and watering points.

Mechanical Control

Mechanical control of water hyacinth is an expensive exercise requiring large sums of money. Although the
three countries agreed to use this approach one method of control, the funds provided under LVEMP was not
provided for the purchase of mechanical equipment. However, in view of the seriousness of the problem and the
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need for a short term measure, the Ministry approached the World Bank for the possibility of using some of the
funds provided under biological control for the purchase of one mechanical harvester. After negotiation this was
agreed upon and the Ministry in consultation with the World Bank advertised for the supply of mechanical
equipment for control of water hyacinth. The tender was closed on 5* January 1998 and opened in the same
day. Out of 39 companies which bought the tender document, 16 submitted their bids. The tender is still being
evaluated.

Water Quality Management and Industrial and Municipal Waste Water Management

Several municipalities, towns and urban centres on the shores of the lake and in the catchment discharge
untreated sewage either directly or indirectly into the lake. In addition, due to the poor waterborne sewerage
system and lack of sewage treatment facilities, pollutants emanating from a number of industries are discharged
directly into the lake.

The Ministry of Water Resources is in the process of establishing mechanisms of controlling these discharges
into the lake. To date the ministry has consulted with various collaborating institutions and prepared activity
plans which were discussed in a workshop held in October 1997, at Kisumu. The objective of the workshop was
to sensitize collaborators and share roles and responsibilities. The actual implementation of the project will start
soon.

Fisheries Management

Micro-projects were initiated under fisheries management to provide incentives for the fishing communities
around the lake to participate in the activities of the project. It is also intended to act as a safety net that will
cushion vulnerable groups against losses that may arise as they adjust to new and existing changes, conditions
and regulations. The target groups/communities are the poor and the project will address issues relating to the
poverty alleviation, promotion of autonomous and self-sustainable development, developing human resources
and building capacity at the grassroots levels.

The Fisheries department in collaboration with other institutions has drafted an Operational Manual for the
micro-projects. The document provides the guidelines to be used in the selection and implementation of micro-
projects with the communities. The department has also organised meetings with collaborators. The actual
implementation of other activities of the component in the field has not yet started.

Fisheries Research

The Fisheries research component will provide information on ecology and biodiversity of fisheries in the lake
and its catchments. Kenya Marine Fisheries Research institute (KEMFRI) is currently collecting baseline data
and other available information on various aspects of fish biology, aquaculture and socio-economics of fisheries
in Lake Victoria. KEMFRI has also held two meetings with other collaborating institutions.

Catchment Afforestation

The Catchment afforestation component is aimed at protecting vital parts of the lake catchments by planting
trees, improving management of existing forest reserve, conserving biodiversity and creating public awareness.
The Forest department has started raising seedlings in one central nursery in Eldoret and also given support to
several group nurseries within the catchment. The nurseries will serve as focal points for production of seedling
for planting in strategic degraded sites in the catchments. Forest department has also identified catchments sites
which will be protected and afforested. The Catchment Afforestation component has many on-going activities
in the field.

Wetlands Management

Wetlands are known to have a buffering function on the water drainage to the lake. The component will
investigate the buffering processes and capacity of the Lake Victoria wetlands and devise a management
strategy for them. In an effort to start implementing the project activities the National Environment Secretariat
organised an induction workshop where roles and responsibilities were shared among collaborating institutions
and modalities were shared among collaborating institutions. During the workshop modalities of doing a rapid
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assessment of the wetlands in the basin were discussed; data sheets and survey questionnaires were developed
and validated. Actual implementation in the field has not yet started.

Soil and Water Conservation

The Soil and water conservation component will promote sustainable agricultural practices and develop systems
to promote soil and water conservation among local communities in the lake catchment. The Ministry of
Agriculture has identified catchments in Kericho and Kisumu districts where extension officers are working
with the farmers on various interventions.




3.2 LAKE VICTORIA ENVIRONMENTAL MANAGEMENT PROJECT (LVEMP) (FOR
MAXIMUM SUSTAINABLE DEVELOPMENT): A BRIEF UPDATE ON LVEMP
ACTIVITIESIN UGANDA

Julius Kanyamunyo
LVEMP
UGANDA

INTRODUCTION

LVEMP is the first Project of its kind within the region addressing a complex set of managerial, scientific,
technical and institutional issues across the three countries. It aims to provide the three Governments with the
necessary skills, information, technical and financial resources and a suitable institutional and legal framework
to carry out successfully such an endeavour. It will build technical capacity to promote, assist and co-ordinate
the various initiatives within a regional framework, and will help the countries to design a comprehensive set of
national policies and management strategies based on lessons learned field experiences.

The five year project is supporting the following specific regional and national development programme
activities in Uganda:

e establishment and initial operations of the Lake Victoria Fisheries Organisation (based in Jinja) which is
being developed as a regional co-ordinating mechanism for fisheries management;

o strengthening Fisheries Research and research on Water Hyacinth monitoring based in the Fisheries
Research Institute based in Jinja;

e strengthening Fisheries Management through the Fisheries Department in the Ministry of Agriculture,
Animal Industry and Fisheries (MAAIF);

e controlling the water hyacinth through the Water Hyacinth Control Unit in (MAAIF);

strengthening water quality monitoring through the Water Resources Management Department in the

Ministry of Natural Resources (MNR);

improving industrial and municipal waste management through the National Water & Sewerage corporation;

improving land use management through Kawanda Agricultural Research Institute;

improving Catchment Afforestation through the Forestry Department in the MNR;

improving management of wetlands through the National Wetlands Programme of MNR;

strengthening institutional framework and manpower capacity building through Makerere University in

Kampala and the National Secretariat.

LAKE VICTORIA FISHERIES ORGANISATION (LVFO)

A convention for the establishment of LVFO drafted with FAO assistance was discussed in the three countries
in late 1993 and early 1994, and signed by all three countries on 30™ June, 1994. LVFO is presided over by a
Council of Ministers responsible for Fisheries in the three countries. It has an Executive Committee comprised
of various high ranking government officials in Fisheries Management. It also has a Permanent Secretariat
based in Jinja. The Senior staff in this Secretariat are from the three countries of East Africa. It has to date had
all the staff at the Secretariat report for duty and has taken off. It is at the moment drafting a Strategic Vision
and Action Plan for short, medium and long term based on the convention for establishing the organisation.

Fisheries Research

The Fisheries Research component aims to provide information on the ecology of the lake and its catchment,
the biology of its flora and fauna, the impact of environmental factors on the lake system, the socio-economic
implications of use of the lakes resources and developing bibliographies and a central clearing house for
information about the lake. This information will contribute towards improved ecological efficiency, greater
biodiversity, and ecological balance in the lake system.
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The Fisheries Research sub-components have held harmonisation meetings with their counterparts from the
other countries. They have held Seminars and Workshops for the various stakeholders and have begun the
Project implementation.

Fisheries Management

The Fisheries Management component aims at harmonisation of legislation among the three countries,
identification and establishment of closed fishing areas, training and empowerment of fisheries law enforcement
officers, introduction of new fishing techniques, small scale aquaculture, promoting organisations of fisherfolk
and overall monitoring of fisheries in the lake. The component will also study ways to reduce post harvest
losses of fish through improvements in handling and processing and also in harmonising data collection in the
Fisheries Department.

The Fisheries Department is also in charge of the Micro-Projects sub-component. This will comprise of small
micro-projects in selected fishing communities dealing with community water supply from ground water,
sanitary facilities, local roads and health facilities. These micro-projects must have at least 10% community cost
sharing in the form of financial contribution or through labour and materials. The Project provides for USS 1
million for Uganda and each micro-project will cost up to US$ 15,000.

The Fisheries department is presently sensitising the various communities on LVEMP issues. It has designed a
micro-projects implementation manual and gone out to the communities to explain the criteria for a community
to get a micro-project. A draft proposal has already been received from the Kitosi landing site community.

The Fisheries Department has also held harmonisation meetings on the Fish Levy Trust and Fisheries Statistics
with its counterparts from Kenya and Tanzania

Water Hyacinth Control Unit

The aim of this component is to establish sustainable long-term capacity for maintaining control of the water
hyacinth and other invasive weeds in the Lake Victoria Basin. This is to be achieved by integrated pest
management with community involvement. The methods presently in use are the biological, mechanical and
manual. Studies are still being undertaken about the possibility of chemical use as well. A special task force has
been appointed to determine the most appropriate means of water hyacinth control.

The biological control programme is in full gear with increased rearing of the weevils and continual release of
these weevils onto the weed. The mechanical control has also been boosted by the arrival of a harvester that was
procured before LVEMP but is being supported by LVEMP funds. Efforts are also being made to involve the
local communities in the manual control through a series of sensitisation visits and workshops.

Water Quality and Ecosystem Management
The aim of this component is to analyse the nature and dynamics of the lake ecosystem by providing detailed
information on the characteristics of the waters of the lake.

The component will provide details of limnological changes, model and predict their short and long term
consequences and provide guidelines for ameliorating potentially disastrous changes. The component will
provide quantitative information on nutrient loading and recycling in the lake, sources and mechanics of
eutrophication and pollution and their effect on lake productivity, stratification of the lake and primary
production including estimation of the lake carrying capacity.

This component recently opened a new ultra modern laboratory that was built and equipped by DANIDA
funding. LVEMP hopes to build on to this and support the component to ensure that most analysis can be made
in this lab. including the analysis of heavy metals which is not possible at the moment. The lab. is operating on
a cost recovery basis.

Industrial and Municipal Waste Management
The overall aim of this component is to improve management of industrial and municipal effluent and assess the

contribution of urban runoff to lake pollution in order to design alleviation measures.

A pilot project for the construction of an artificial wetland for industrial waste management is presently
underway at the Uganda Breweries site. This is in collaboration with Uganda Breweries which has availed a
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small piece of land for this. Another small project for the municipal waste management is also underway in
Jinja with the support of the Jinja Municipal Council to test tertiary treatment through filtration of municipal
waste.

Land Use Management

This component aims at establishing a water quality monitoring network throughout the catchment, estimating
the effects of change of land use planning on pollution loads in the lake and to develop policies and programs to
control non-point source pollution.

It also will carry out inventories of agro-chemicals in the pilot zones. Conduct field trials on the fate of
pesticides and nutrients applied on farms, monitor residues leaching out of the pilot catchments, assemble and
review a database of agro-chemical use in the Lake Victoria Basin, and mount training courses for extension
services on the better use of agro-chemicals.

The component will also implement on a pilot zone a soil conservation approach. It will quantify soil erosion
and nutrient loss from different land covers and uses, design remedial measures and sustainable agricultural
practises, develop systems to promote soil and water conservation and establish demonstration units to
disseminate successful soil and water conservation measures.

The component has reached out to local communities in Rakai district and showed them the advantages of
proper land use. It has established monitoring stations, collected samples and been able to introduce the
communities to the techniques used in the measurements at these monitoring stations.

Efforts in identifying the different agro-chemicals used and their sources are also underway. Small
demonstration plots have been shown to the communities with details of successful soil and water conservation
measures being demonstrated.

Wetlands Management

The Wetlands component is to estimate the economic benefits from wetland products e.g. fish, papyrus, reeds,
clay etc., develop management strategies for their sustainable use and for the rehabilitation of specific degraded
wetlands, evolve strategies for community participation in sustainable use, initiate pilot activities to demonstrate
this use and strengthen capacity of local NGOs and CBOs to undertake wise use activities. A harmonisation
meeting has been held with counterparts from Kenya and Tanzania for this component. Field trips are also being
undertaken to collect baseline data on the above objectives.

Catchment Afforestation

This component aims at protecting vital parts of the catchment by planting trees. It also plans on increasing
awareness among communities on catchment protection and tree farming, developing local seed sources,
improving management of existing forest reserves and conserving forest biodiversity.

The component has worked out an Outreach and Dissemination strategy to reach out to the communities. It has
rehabilitated a nursery in the pilot zone in the Napoleon Gulf. It has also begun to involve the communities in
the area in ground preparation and seedling growing.

Support to Makerere University
This component is to strengthen facilities for environment analysis and graduate teaching. Names for
participants in the Masters programme are being processed for the next academic year.

Monitoring of the Lake catchment and of the Project outputs is focusing on measuring the state of the lake
(water quality, fish stocks and species richness) and measuring or estimating changes in the inputs to the system
(such as fishing effort and loads of pollutants). The expected outputs are:

¢ building capacity of stakeholders at all levels;

harmonisation of legislation, management policies and enforcement regulation;

establishment of Lake Victoria Fisheries Organisation;

tompletion of gazetting of fish landings and acceptable fisheries practises;

establishment of capacity to control the water hyacinth;

establishment of water quality and water quantity monitoring systems to generate information for
eutrophication management and pollution control;

e completing full inventory and resources survey of the lake, wetlands and the catchment cover.
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4 PLENARY DISCUSSIONS

Background on LVEMP
Chair: Susan Matindi, IUCN

LVEMP was conceived through discussions by the three governments of Kenya, Uganda and Tanzania in
collaboration with the World Bank, beginning in 1992. They followed these discussions with a tripartite
agreement for a five year project, and the project was finally signed in"1997.

Broadly there are two sets of activities:
e Those addressing specific environment threats in selected pilot areas,
e Improving the capacity of concerned personnel in the three countries.

For the first activity the project is taking a pilot approach to testing out various activities. Fourteen sites have
been identified in total for the three countries; four in Kenya, five in Tanzania, and five in Uganda. Those that
have already started activities are Nyakach Bay in Kenya, Mwanza Gulf in Tanzania, and Napoleon Bay in
Uganda.

On what the three governments were doing before the advent of the LVEMP project, participants were informed
that there have been activities by the three governments not directly related to addressing the environmental
problems on the lake, but were instead geared more towards agriculture and fisheries. These activities were
perceived as the important areas, and time and resources went toward those activities. However over the years,
several things happened that brought the problems of the lake to the fore. Among them were:

e the massive disappearance of certain fish species, the water quality of the lake; it was realised that lower
levels of the lake were not able to recharge their oxygen levels.

e the formation in 1990 of the Lake Victoria Fisheries Commission following a meeting that was also
attended by Rwanda and Burundi.
meetings of TECCONILE

e  astatistics body that was formed in 1982 or 1992?

Concerning the sustainability of the project activities after five years duration, participants were informed that
the LVEMP project is designed to take a holistic approach. The three governments have promoted the setting up
of the Lake Victoria Fisheries Organisation (LVFO), which right now receive support from the LVEMP
secretariat. The LVFO will address issues that will have come up after the project end. In addition, the project is
also facilitating the formation of the Fisheries Levy Trust, and the money collected is supposed to sustain
fisheries related issues.

Concern was raised about the usefulness of the meeting in view of the fact that a similar meeting had been held
four years ago and the recommendations and resolutions arrived at then, have not been implemented. The way
the Majority felt that it was important to come up with practical strategies that would filter down to the policy
makers so that they could effect some action. There should be concerted efforts to ensure that the
recommendations of this workshop are effected, unlike in the previous meeting. It was, however, pointed out
that several activities like the Lake Victoria project have started since then and it was important to see if it could
be used as a strategy. In addition, it was also felt that correct information should be provided especially to the
media whq are, in turn, the disseminators of the information to those same policy makers. The recommended
strategies should be realistic, keeping in line with the available resources.

Water Hyacinth problem
Chair: Geoffrey Howard, IUCN

Water hyacinth problem: Participants raised concern that the water hyacinth might take over the lake. However,
field observations have revealed that the weed can only exist on sheltered places, and would be difficult to taken
over the entire lake. Weed straying towards the middle of the lake will be pushed back into the shelter. If the
shelter is filled, then the weed on the outer edge is destroyed and fragmented and will not continue to add to the
weed. However increased input of nutrients is on the rise with increasing population in the catchment. Because
the problem of the water hyacinth is very visual and noticeable, often attention has been focused on the weed
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itself, whereas the main issue is with the water and nutrients required by the weed to survive. Fortunately for the
lake ecosystem, the LVEMP is initiating measures to take care of the catchment, and this may ultimately lead to
decline in the water hyacinth.

The water hyacinth has been in the water systems for more than 50 years, and for cases like Zambezi, close to
70 years. Water hyacinth becomes a problem where there are excessive nutrients entering the water system. In
the middle of the lake water hyacinth cannot survive as there is only fresh water, with limited nutrients. But
water hyacinth is not the real problem, the catchment management and nutrient input is. Unless the nutrient
input is controlled, even when water hyacinth is removed, another weed will take over e.g. Salvinia in Lake
Naivasha which took 6-7 years to get rid of by introduction of beetles, but now the water hyacinth has taken its
place.

Status on the use of fungi; The fungi are presently being isolated from diseased water hyacinth plants, after
which laboratory tests will be carried out on them to ascertain their efficacy and host specificity.

Biological control: On questions concemning biological control, participants were informed that in Kenya the
infestation was so high that the beetle were going take long to make an impact. Biological control methods need
patience, though there have been results within the last two years instead of the three years earlier envisioned
before we could have any results, because of the high temperatures. Control of water hyacinth by fungi has not
been successful, since this needs pure cultures and then multiplying them before they can be used. Participants
were further informed that KARI has been developing a fungi strain, that needs to go through rigorous tests for
various types of being efficient and effective.

Spread of water hyacinth: Other dams e.g. Nairobi Dam and other water bodies are also being affected by the
weed. It is very difficult to identify how the weed is dispersed, and the since according to the law the weed is
considered a noxious weed and is therefore illegal to be found in ones possession, this could be one way of
preventing further spread.

Water hyacinth succession: On what could be the long term effect of succession of the water hyacinth by other
grasses such as the Vossia or Hippo grass, participants were informed that the Vossia is gradually replacing the
water hyacinth mats and although it is also contributing to reduction in oxygen levels in the lake waters, it is
also useful as food to the fish. In the long run it will not have an environment to exist in and will therefore die
off.

Alternative uses of water hyacinth: On possible uses of water hyacinth, participants were informed that water
hyacinth could be an alternative source of fuel. The dark and shiny look of the leaves indicates the presence of
wax in the leaves of the plant. The residue has a very high calorific value. The weed is composed of 93% water,
which when compressed will leave out wax and dry matter. However harvesting the water hyacinth requires a
large amount of energy and expense.

Impacts of the weevils on the water hyacinth: Infected leaves of the water hyacinth sink when it dies and the
leaves get infected by nematodes, snails, mayflies etc, which feed on them. The weevils have been rigorously
tested to ensure specificity to the water hyacinth. It has been proven that weevils can only survive on the water
hyacinth plants. Contrary to some reports, the weevils do not cause skin related problems either. Once water
hyacinth is reduced below a certain level, the beetles just die off. The extent of infestation/coverage by the
beetles is easier on stationary mat.

The extent of coverage of the water hvacinth: There are three methods used to quantify the coverage depending

on the extent of infestation:

i) For large infestations area maps were used to derive estimates of coverage.

ii) For small infestation the area of coverage was estimated by comparing individual estimates of a group

iii) For medium sized infestation the area was measured by counting the number of boat lengths of a boat
moving at a steady speed.

Four decades of Nile Perch fishery in Lake Victoria

Over-exploitation of the Nile Perch in Lake Victoria: On what can be done to stop the over-exploitation of the
Nile Perch in Lake Victoria, it is recommended that activities and policies should be enacted in each country to
control the use of the resource.
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Status of chemical ﬁshiné- Reports omr fishermen using chemicals for fishing have recently been frequent. The
Lake Victoria Fisheries Organisation set up a committee to investigate this activity regionally and come up with
a report. This report should be available.

Beneficiaries of Nile perch trade: The Government benefits from foreign exchange brought in by overseas sales
of fishery products. There is little re-investment to the lake communities because most of the industry is owned
by foreigners to the region and these are the main beneficiaries. The local fishing communities benefit
marginally from the trade.

Effects of the introduction of Nile Perch on the lake: The main effect is the loss in Biodiversity indicated by the
possible disappearance of 300 endemic species and this has affected the food web structure of the lake.

Pollution of Lake Victoria

Following this presentation participants raised concemn over the collapse of the Mwanza Municipality sewage
treatment plant in 1992/3 which has not been repaired to date, leaving raw untreated sewage to enter into the
lake. A Similar problem is being experienced in Kisumu where raw sewage is also finding its way into the Lake.
This was recognised as a major problem, and compounded by agricultural activities going on in the catchment
areas, with pesticides and fertilisers especially from horticulture, contributing to pollution of the lake.

Participants noted that health aspects are not included in the LVEMP project, and there was a project to talk
about the trends of pollution in the Lake. On lack of funds, it was felt that the Lake Fishery sustains a multi-
billion dollar industry, and some of the revenue should be ploughed back. In Uganda, fishery has taken second
place in revenue collection but there is nothing to show that the fisherfolk's position has been improved. The
LVEMP is undertaking a special study, the Fish Levy Trust, to see if this big industry can contribute to the lake
management. It was further reported that under LVEMP there is 3 million US dollars for micro projects among
the fishing communities to improve on health sanitation, handling, etc. There is an effort, albeit a small one, by
the governments to pump money to the small scale fisheries.

GENERAL DISCUSSION
Chair: Mr Anthony Ngaiza

Kenya LVEMP - components, institutions and progress so far

Participants recalled that there were no funds for mechanical control of water hyacinth at the beginning.
However, funds for the mechanical control were obtained from the biological control budget line, and it is
feared that this might affect it. Most likely, this will affect the activities of biological control, since mechanical
harvester is not cheap but faced with fast spread of the water hyacinth it was necessary. On location of the
secretariat, it was emphasised that the Secretariat are not scientists. The scientists are the implementing
agencies, the project Co-ordinator who is a senior person tasked with making sure the project progresses, need,
to be present at the field level, but the secretariat being located in Uganda would create no problems.

There is an impression that there is too much involvement of the government, and given the track record of the
government, participants sought to know how could this affect the project. In response to this it was concurred
that with regard to the private sector, this is difficult as the project is partially funded as a loan and the
government would like to be seen to be fully involved in the implementation,. The private sector is however
involved in the consultancies, because the government does not have enough capacity to fully implement the
project on its own. There is a window for the private sector through the GEF, for grants for up to one million
dollars for NGOs and the private sector.

Regarding any plans to give grants to the industries who are a major source of pollution to come up with
treatment plants, the LVEMP project will instead compile information of the polluting agencies, and several
projects that will look at effluent from industrial agencies, and environmental friendly pollution control methods
such as creating artificial wetlands to filter the pollutants. There is no point in investing in water treatment
systems that could break down anyway as they are very difficult to maintain. Some of the companies polluting
the waters, like Webuye Paper Mill, are big companies that should be expected to control pollution and there is
no reason why the project should help them. However, the LVEMP will assist with technical assistance.
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Uganda LVEMP

Participants recalled that there are three mechanical harvesters for water hyacinth in Uganda; two of them are
land- based and one is water based and they work on almost full time basis, but Kenya and Tanzania do not
have any yet. Kenya is in the process of purchasing one.

It was recognised that LVEMP has gone to the extent of sensitising leaders, but is yet to go down to the local
communities. Participants were informed that the sensitisation of leaders is only beginning, and plans are now
underway to move down to the local communities, the NGOs, CBOs and get them involved in the project. It
was essential to get the approval and full support of the local leadership for the project. The masses listen to
these leaders, and if they are not aware of what is going on mobilisation efforts become very difficult.

The experience with Ugandan media has been amicable, although not much.. The project was launched in May
and the media were involved. During the World Environment day, information was placed in the leading
dailies. The project also has an outreach and dissemination unit which is supposed to disseminate information
from the implementing agencies.

On whether the project’s training programme component (degree and masters programmes) will benefit the
NGOs/private sector/journalists, participants were informed that the training is intended for the implementing
agencies i.e, government. However the training assistance to NGOs might only be for short courses. The
joumnalists were not included in this although it is recognised that this would be beneficial. If the implementing
agency which is the one that has the funds decided the journalist can be trained then they could do so. There is a
provision for training of stakeholders and journalists are included in this group. These are like the sensitisation
workshops and all sorts of other workshops, and it is here that the journalists could be accommodated.

Plenary Discussion/concluding remarks: G W Howard

The previous meeting came up with many recommendations and resolutions but they were not able to
implement them. This meeting is a fairly unique group consisting of government agencies, a regional
government project, international organisation, media representatives, environmental NGOs and on NGO from
Mwanza. The presentations on technical aspects and LVEMP country activities give sufficient background to
the problems affecting the lake to guide the making of recommendations for the sustainable management of
Lake Victoria.
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5 RECOMMENDATIONS

The background information on the Lake Victoria ecosystem, the three technical presentations highlighting the
major threats affecting the lake i.e. water hyacinth, pollution, and Nile perch, and the country updates from
LVEMP have brought to the fore the threats, the challenges and opportunities for the sustainable management
for Lake Victoria. From the presentations, apparently there is substantial information (covering scientific, socio-
economic, and management), that may not have been analysed and disseminated to various stakeholders such as
policy makers, members of communities to mention but a few. Understanding of the issues affecting the lake by
the various stakeholders is crucial in sustainable management of the lake. The media has a great role to play in
disseminating well analysed and accurate information, making this workshop important, by involving them.

The plenary discussions were followed by two group discussions which identified approaches on ways of
working together with media to enhance sustainable management of Lake Victoria.
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GROUP1

What Can We Do Together with the Media to Promote Sustainable Management of Lake Victoria?

Create awareness among the media about the issues of sustainable management

1)

2)

3)

4)

5)

6)

7)

How do the media get their information?
What needs to be done about the management of Lake Victoria?

Environmental Managers/Media Partnership: One of the problems has been that the media do not see
themselves as partners and have mostly played the role of critics. Some of the implementers have similarly
not seen the media as partners. There is weak partnership between media and environment managers from
the government level, down to the community level.

Recommendation: Promote regular interaction between the media and the stakeholders with the LVEMP
Outreach and Dissemination Strategy taking the lead.

Information dissemination: There has been poor dissemination of information from technical institutions to
the media.

Recommendation: Implementing agencies of the LVEMP are urged to regularly avail to the media
technical information relevant 1o the management of lake Victoria. Similarly the media is
urged/encouraged to actively seek technical information from relevant sources spearheaded by
representatives of the media present at this workshop.

Technical Information Synthesis: The technical information going out to the medias need to be simplified.
Poor packaging, use of technical jargon and difficult terms should be discouraged and, where used, should
be explained.

Recommendation: Researchers and other technical agencies are urged to put their findings in simple
language such as is used in ordinary brochures and pamphlets. Where appropriate, technical information
could be translated and packaged by communication experts such as has been done by JET in Tanzania, or
other private communication experts.

Media exposure to environmental and technical issues: Generally, there is limited interest and/or exposure
of the media to environmental technical issues.

Recommendation: JET and AfAJ and other media representatives at this workshop are mandated to inspire
journalists by regular articles/reports on environmental issues.

Policies: Bureaucratic policies that hinder flow of information to the media

Recommendation: Governmental Agencies (including LVEMP implementation and research institutions)
concerned with Lake Victoria should avail technical information to the media: and the media should be
encouraged to see this information.

Focus: Media out of touch with the problems/realities at the grassroots level in relation to environmental
issues.

Recommendation: Encourage well researched reporting/articles by taking into account the views of the
people at the grassroots level.

Co-ordination and Networking: there has been poor co-ordination and networking among environmental
journalists in the region.

Recommendation: Encourage Uganda to form similar organisations/associations like JET and AFAJ.
Considering the active role that JET has taken in spearheading the advancement of environmental
Jjournalism in Tanzania, they are mandated to initiate to spearhead co-ordination and networking among
East African journalists: Action host a regional meeting IUCN to facilitate this.
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GROUP2

Insufficient political will to act upon glaring issues directly affecting management of lake Victoria e.g.
pollution

It is recommended that Journalists should highlight /focus on these glaring environmental issues.
Recommendations

1) Develop a JET-like regional network that will share information between the three countries.
IUCN to facilitate this

2) Government agencies and researchers should facilitate easy access to information by journalists
3) Involve relevant NGOs in the networks

4) IUCN should facilitate distribution of the JET newsletter and other relevant publications among the three
countries.

5) Workshop proceedings: Proceedings arising out of this workshop should be sent to he UN agencies and
other donors agencies to see how we can involve them.

6) Media should feature regular articles highlighting issues affecting the lake.

7) Joumalists training: Journalists training on environmental reporting based on approaches of UNESCO,
PANOS etc.

COMBINED SUMMARY OF RECOMMENDATIONS FROM GROUP 1 AND 2
Combined and Discussed recommendations

1. a) JET-like (AFalJ-like) Organization of Journalists be established in Uganda;

b) a regional Network of environmental journalists (committed to Lake Victoria) e established

immediately IUCN to facilitate this
¢) JET be mandated to organise another regional meeting on the Lakeside within one year

2. Environmental NGOs in the Lake Basin should be involved in the Network

3. 1UCN should facilitate the distribution of newsletters (Like JET News)and other relevant publications to

Lake Victoria stakeholders

4. The proceedings of this workshop should be published soon and sent to UN agencies and relevant donors

and LVEMP

5. All concerned should promote regular interaction between the media, Lake Victoria stakeholders and with

the LVEMP outreach and dissemination strategy taking the lead

6. Governmental Agencies (including LVEMP implementation and research institutions) concerned with Lake
Victoria should avail technical information to the media: and the media should be encouraged to see this

information

7. Well researched reports and articles should be produced on (Lake Victoria issues ) by the media and

technical agencies taking into account the views of people at the grassroots

Political will to manage the Lake sustainably should be stimulated by appropriate means through the media

9. Joumnalists covering Lake Victoria should be provided with training in environmental reporting -approaches

to be made to UNESCO, UNEP,PANOS etc
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APPENDICES

APPENDIX 1: LIST OF PARTICIPANTS

Richard Abila

Kenya Marine and Fisheries Institute
(KMFRI)

P. O. Box 1881

Kisumu

KENYA

Dennis Chuku
Ministry of Health
P. O. Box 9083
Dar es Salaam,
TANZANIA

Julius Kanyamunyu

LVEMP National Secretariat, Uganda
P.0.Box §

Entebbe,

UGANDA

Jonah Ole Kusero

Kenya Broadcasting Corporation
P. O. Box 30456

Nairobi

KENYA

Benedict Kwangu
Lake Nyanza Environmental Sanitation

Organisation Nairobi
Y

(LANESO) KENYA
l;. OBB‘I){x 1 3016, George Ogwang
M&T‘:uoa ) Radio Uganda

P. O. Box 2038
TANZANIA Kampala
Angelina Madete UGANDA
P-O. Box S50 Alfred Onditi
TZ;:ZS A;::m, Association of Food and Agricultural Journalists

(AFA))
Ephraim Massawe, l:('ig;::x 2855
Capacity Building for Environmental Management KENYA
CBEM-DANIDA.

Churchill Otieno
G. HZ K Mndeme. Daily Nation.
Municipal Council, P.O. Box 4027
Mwanza Kisumu
TANZANIA KENYA
Leonard Mtawa

tom R
Radio Tanzania, (RTD) Jcé‘.;.y osostom Rweyemamu
ngf:;"o" P. O Box 15674
TANZANIA D
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Anthony Ngaiza
JET

P. O Box 15674
Dar es Salaam
TANZANIA

Magdalene Ngusa

Mwanza Municipal Council
P O Box 1333

Mwanza

TANZANIA

Penzi Nyamungumi
P.0. Box 9191

Dar es Salaam
TANZANIA

Abraham Nyanotri

Tanzania Information Services
P.0O.Box 119

Mwanza

TANZANIA

Francis Oguya
LVEMP National Secretariat, Kenya
P. O. Box 24165




James Tumusiime
The Monitor

P. O. Box 12141
Kampala
UGANDA

Timothy Twongo

Fisheries Research Institute
(FIRI)

P. O. Box 343

Jinja

UGANDA

286 .

IUCN

Geoffrey Howard

Regional Wetlands Co-ordinator
IUCN E. A. Regional Office

P . O Box 68200

Nairobi,

KENYA

Susan Matindi

NGO Programme Co-ordinator
IUCN E. A. Regional Office
P. O Box 68200

Nairobi

KENYA




APPENDIX 2: WORKSHOP PROGRAMME

WORKSHOP ON PROSPECTS FOR THE SUSTAINABLE MANAGMENT FOR LAKE VICTORIA,

10*-13" JUNE, 1998

TIME ACTIVITY | RESPONSIBLE
WEDNESDAY 10" JUNE
13.00 Arrival JET
Lunch
Registration
14.00-17.00 Introduction to Workshop JET/IUCN
Brief Background on IUCN and Ecosystem
Management IUCN
Background on LVEMP Francis Oguya
Discussions/Expectations Plenary
THURSDAY 11™ JUNE
08.00 -13.00 TECHNICAL PRESENTATIONS:
Water Hyacinth Tim Twongo
Nile Perch Richard Abila
Pollution Angelina Madete
Discussions Plenary
13.00-14.00 LUNCH
14.00 - 17.00 | FIELD TRIP | JET
FRIDAY 12™ JUNE
13.00 -14.00 UPDATES FROM LVEMP
Tanzania Constance Matinde
Uganda Julius Kanyamunyu
Kenya Francis Oguya
Discussions Plenary
14.00 - 17.00 LUNCH
SATURDAY 13™ JUNE
08.30 DISCUSSIONS and RECOMMENDATIONS JET/IUCN/DISCUSSION
CLOSING GROUPS
PLENARY
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