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Workshop on Reversing Environmental and Agricultural Decline 

in the Nyando River Basin 
 

 
Workshop Summary -- Brent Swallow and David Mungai 
 
 
Background 
 
The Nyando River basin covers an area of 3517 square kilometers of Western Kenya and 
contains some of the most severe problems of agricultural stagnation, environmental 
degradation and deepening poverty found anywhere in Kenya.  The Nyando River drains 
into the Winam Gulf of Lake Victoria and is a major contributor of sediment and 
phosphorus to Lake Victoria.1  About 750,000 persons reside within the Nyando basin, 
most of whom live in Nyando District in Nyanza Province and Nandi and Kericho 
districts in Rift Valley Province.  Many other people in Kisumu district are affected by 
periodic flooding of the Nyando River.     
 
The World Agroforestry Centre (ICRAF),2 the Ministry of Agriculture and Rural 
Development (MOARD), the Water Department of the Ministry of Environment and 
Natural Resources (WD-MENR)3 and a number of other research and development 
organizations have been involved in research on land and water management in the 
Nyando basin since the late 1990s.  The focal area approach of the National Agriculture 
and Livestock Extension Programme (NALEP), implemented by the Ministry of 
Agriculture and Rural Development, has fostered innovation and collective action for 
improved resource management in many communities across the basin.4  The recent 
Environmental Management and Coordination Act (1999) and Water Act (2002) provide 
strong institutional support to watershed management.  The National Environmental 
Management Authority (NEMA) has been established since mid-2002, Provincial and 
District environment committees have been established in all provinces and districts.  
 
                                                 
1  The myriad problems of Lake Victoria – heavy loading of nutrients, loss of indigenous fish species, 
invasion by aquatic weeds, bans on fish exports to the European Union – have prompted a number of 
research, development and networking activities during the last decade.  This report focuses on the Nyando, 
one of the eleven major sub-basins of Lake Victoria.  
2  Research by the World Agroforestry Centre in the Nyando basin is primarily supported by funds 
provided by the Swedish International Development Agency through the National Agriculture and 
Livestock Extension Programme (NALEP) and the Rockefeller Foundation. 
3  Research by the Water Department of the Ministry of Environment and Natural Resources is supported 
by the Government of Kenya and the Water Quality Component of the Lake Victoria Environmental 
Management Programme (LVEMP).  At the time of this workshop, Water Development was a component 
of the Ministry of Environment and Natural Resources, although at the time of publication, it was part of a 
new Ministry for Water Resource Development. 
4 At the time of this workshop, the Kenya Ministry of Agriculture and Rural Development was responsible 
for agricultural development, livestock development, irrigation, cooperatives and agricultural research.  At 
the time this proceedings document was published, these responsibilities had been separated, with 
agricultural extension remaining in the Ministry of Agriculture. 
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With this understanding of the problems and institutional basis for solutions, a cross-
section of stakeholders came together in Kisumu, Kenya, in November 2002 to share 
information and develop action plans for future collaboration.  Financial support for the 
workshop was provided by the European Union through restricted funding for policy 
research in Africa by the World Agroforestry Centre (ICRAF).    
 
The co-conveners of the workshop were the National Environmental Management 
Authority (NEMA), the Ministry of Agriculture and Rural Development (MOARD), the 
Water Quality Component of the Lake Victoria Environmental Management Programme 
(LVEMP) – Kenya, and the World Agroforestry Centre (ICRAF).  The workshop was 
attended by approximately 100 persons, including representatives of the co-convening 
agencies, provincial and district authorities responsible for administration, agriculture, 
environment, health and water, non-governmental organizations active in the basin, 
universities and research institutes, donor agencies and farmers. 
 
The workshop objectives were to: 
1.  Compile and exchange information with stakeholders about the nature of the inter-
related problems of environmental degradation, low agricultural production and 
worsening poverty in the Nyando River Basin.  
2.  Compile and exchange information about alternative technical, institutional and policy 
options to address those problems.   
3.  Develop action plans for short, medium and long-term solution to the problems. 
4.  Identify priorities and plans for implementation. 
 
The workshop included a one-day field trip, approximately one day of presentations and 
plenary discussion, working group discussions, and a final plenary discussion. 
  
The Nature of Upstream-Downstream Linkages in the Nyando basin 
 
The overall pattern that emerges from the research is of an area of variable welfare and 
environmental quality, with relatively tight cause and effect relation between upstream 
land and water use and downstream variation in water quality and water quantity.  The 
historical pattern shows consistent deforestation and degradation over the last hundred 
years, punctuated by severe worsening of those problems during the heavy rains that 
accompany El Nino events.  Floods in the Kano plain are becoming more severe and 
frequent as the river has gradually lost its ability to buffer environmental variability.    
 
The workshop benefited from many different perspectives on the nature of upstream-
downstream linkages.  One of the farmer participants who has lived with the river 
throughout his life recalled floods beginning from 1947.  He described the Nyando as a 
meandering, temperamental entity “with a mind of its own” (William Oneya, section 
6.1.1).  An analysis of aerial photographs and satellite images from the years 1948, 1963, 
1967, 1979 and 2000 for a section of the river illustrates changes in the depth and width 
of the river and verifies the farmer’s perceptions of how farmers have removed riverine 
vegetation, extended cultivation to the very banks of the river, and established 
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homesteads closer and closer to the river.5   Another analysis of sediment cores taken 
from the outlet of the river into Winam Gulf shows a historical trend toward higher levels 
of sedimentation, with strong peaks in sediment deposition during high rainfall events 
associated with El Nino (Walsh, Shepherd and Verchot, section 3.2).  An analysis of 
turbidity and oxygen in the Winam Gulf indicates that most of these sediments are indeed 
deposited near to the river outlet into Winam Gulf (Njuguna, Section 3.5).   
 
Analysis and simulations of stream flows in the Nyando indicate that stream flow has 
become much more variable in the last 20 years than it had been in the 1950s and 1960s 
(Njuguna, section 3.6).  Recent data on turbidity levels in the Nyando indicate that the 
river is carrying such heavy loads of pollutants that aquatic plant and animal life is 
severely impacted (see results presented in Swallow, section 3.1).  This confirms William 
Oneya’s statement that “In my youth … the River had all types of fish and in large 
numbers. This is what most of the farmers fed on. Now there is very little fish in the 
River.”   
 
Rapid runoff of water from upland areas contributes to high peak flows in the River 
Nyando and periodic flooding in the Kano plains.  At least 400 km2 of the Kano plain in 
Nyando and Kisumu districts is at risk of flooding from the Nyando (Leah Onyango, 
section 3.8).  Rainfall records and anecdotal reports indicate that floods have become 
more frequent than they were 30-40 years ago.  Data presented at the workshop showed 
that the major rivers in western Kenya carried greater volumes of water in the 1990s than 
they did in the 1950s (Okung’u, section 3.7).  Flooding in the Kano plain has high 
impacts on the health and welfare of people living in the flood risk area.  Floods increase 
the incidence of a number of water-associated diseases among people and animals, 
constrain crop and tree selection, make transportation more difficult, interrupt schooling, 
and destroy property and infrastructure.                  
 
Increased nutrient and sediment loads in the River Nyando are linked to both point and 
non-point sources of pollution.  Results presented at the workshop, as well as more recent 
unpublished results, indicate that sugar processing and agro-chemical factories in the 
“sugar belt” of the basin contribute significant amounts of phosphorus to the river 
(Okung’u, section 3.7).  Other results presented suggest that sedimentation of the Nyando 
river system results from the land use practices of tens of thousands of farm families 
operating throughout the catchment.  ICRAF scientists estimate that about 61% of the 
basin are sediment “source” areas with average net erosion rates of 43 tonnes per hectare 
per year, while 39% of the basin are sediment sink areas that accumulate about 45 tonnes 
per hectare per year.  Sediment source areas can be further distinguished into areas with 
“fast erosion” and “slow erosion.”  Different types of interventions may be appropriate to 
these different types of locations.   
 
International experience with watershed management shows that effective management 
requires a minimum amount of social organization around upstream-downstream linkages 

                                                 
5 These results were not presented at the workshop, but can be reviewed in the 2000/2001 Annual 
Technical Report of the ICRAF / NALEP project on “Improved Land Management in the Lake Victoria 
Basin.”  The analysis was conducted by Duncan Onyango and Chin Ong.    
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and water management.6  Research conducted in the Awach sub-basin of the Nyando 
basin shows that the main organizational groupings relate to administrative units 
(provinces, districts, locations, sub-locations), land tenure distinctions (eg settlement 
schemes, customary tenure areas) and ethnic distinctions (major language groups and 
clans) rather than location within a catchment.  The upstream / downstream inter-personal 
relations that do exist tend to be driven by exchange of goods and resources. 
 
Under the ICRAF / MOARD collaboration in the NALEP programme, some experiments 
have been made in the Awach sub-catchment to organize small community groups in a 
way that can build up to catchment management.  Two of the farmers who participated in 
this workshop described some success with the umbrella committee that has been 
established to link farmers in two adjacent NALEP focal areas in the Awach sub-
catchment (Edwin Ouko and Mathew Kilel, Sections 6.2 and 6.3).  Experiences in this 
area and other parts of the Nyando catchment indicate that availability and quality of 
water is a shared concern of people living in various parts of the catchment.  Participatory 
rural appraisals in communities in the lower part of the catchment consistently indicate 
flooding, low quality water, and seasonal shortages of water to be high priorities for 
community action.   
 
Inter-Linakges between  Environment, Poverty and Livelihoods in the Nyando basin 
 
The main economic activities for the 750,000 people who live in the Nyando basin are 
agriculture, fisheries, processing of agricultural products, extraction and processing of 
natural resources, and small-scale commodity exchange.  Commercial agriculture focuses 
on sugar cane, coffee, tea, dairy, irrigated rice and small-scale horticulture.  Subsistence 
agriculture focuses on maize, beans, sorghum, livestock and sweet potatoes.  Irrigated 
agriculture is done on small scale along the tributaries of the River Nyando and on a 
large-scale in parts of the Kano plains.  Extraction and processing of natural resources 
(sand, bricks, pots, papyrus mats) and small-scale trade are much more important 
livelihood sources in the lower part of the basin than in the upper part.  Rural residents in 
the lower part of the basin indicated that the primary occupation of women is small 
business, including hawking, selling at the market, and frying fish, while the primary 
occupation of men is informal employment including hawking, plumbing, carpentry, 
photography and community helper.  The primary occupations of women and men in the 
upper parts of the basin was agricultural production.7  Most people living in the lower 
part of the basin belong to the Luo ethnic group, while most people living in the upper 
part of the basin belong to the Nandi and Kipsigis ethnicities of the Kalenjin language 
group.      
 

                                                 
6  In April 2001, ICRAF organized a workshop on “Design principles for land and watershed management 
in Western Kenya” in Kisumu.  The proceedings of that workshop are presented in Justine Wangila and 
Brent Swallow (eds.), Design Principles for Land and Watershed Management in Western Kenya, ICRAF 
Discussion Paper Number 2001-1. 
7  This information is supported by NALEP / ICRAF PRAs and a household baseline study conducted with 
over 500 households in 9 areas around the Nyando basin, 6 in the upper parts of the basin and 3 in the 
lower part of the basin.  
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There is a high incidence of consumption poverty in the Nyando basin, ranging from an 
average of 58% in Kericho District, 63% in Nandi District and 66% in Nyando District.  
At the administrative location level, the locations of Nyando District include both those 
with the lowest poverty rate -- in the sugar belt of Muhoroni Division (36%) and the 
highest poverty rate -- in Upper Nyakach Division (71%) – in the entire basin.8  HIV / 
AIDS prevalence is particularly high in the lower part of the basin, with an estimated rate 
of 28% in Nyando District, 7% in Nandi District, and 12% in Kericho District.   
 
Evidence from the Nyando District and elsewhere in Western Kenya indicates strong 
links between poverty, environment and investment in natural resources.  Poverty reduces 
the use of fertilizer, although it has no consistent effect on the use of organic soil 
enhancement techniques such as contour bunds or improved fallows.  The chronic illness 
and death that is associated with HIV / AIDS is a major cause of impoverishment in the 
lower part of the catchment.  Households who lose male income earners are likely to 
reduce their production of cash crops and their use of purchased inputs.   
 
Options for Improving Livelihoods and Landscapes   
 
The experience of the NALEP programme since 2000, with ICRAF and the LVEMP as 
partners, shows that there are promising technologies and enterprises that can enhance 
farmers’ incomes and conserve the farm resource base.  An example of this engagement 
is provided by the experience of ICRAF and the MOARD in 8 focal areas in the Nyando 
basin in 2002/3.  The eight focal areas included about 2850 households, over half of 
whom had adopted some farm-level intervention and / or participated in common interest 
groups.  The common interest groups with the greatest participation were for crop 
diversification (bananas, horticulture, cereals, rice), water management (spring 
protection, water harvesting), livestock improvement (fodder production, cattle breed 
improvement), agroforestry (nurseries, woodlots, fruit), and soil fertility management 
(composting, green manures, striga control).   
 
Evidence presented at the workshop and available elsewhere shows that some of these 
techniques, particularly the agroforestry, water management and soil fertility techniques, 
can enhance productivity while reducing soil erosion and enhancing water infiltration 
(Hai, section 4.1).  However, the presentation by Walsh, Shepherd and Verchot (section 
3.2) stressed the need to increase vegetative cover across large areas of non-cultivated 
lands.  This might be accomplished through exclosures to encourage natural regeneration, 
restrictions on free grazing, and effective prohibition on the use of riverine and steep 
hillside areas for cultivation, grazing and fuelwood collection.  Earlier research by 
ICRAF indicates that villages that restrict grazing have higher rates of investment in soil 
conservation.   
 
Spring protection appears to hold the potential to be a win-win solution – improving 
water quality, reducing gulley erosion, improving human health and reducing animal 
movement.  Several of the presentations identified spring protection as a high priority 
activity.   
                                                 
8  These data extracted from the Central Bureau of Statistics (2003) publication on Poverty in Kenya. 
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Elements of an Action Plan for the Nyando Basin  
 
The working groups convened in the latter half of the workshop identified many of the 
key elements of an action plan for reversing environmental and agricultural decline in the 
Nyando.  A number of governmental and non-governmental agencies stated their 
commitments to support the action plan. 
 
1.  Strengthen support to farm management, enterprise development and conservation 

• Promote agroforestry, soil fertility management and soil conservation techniques 
on farmers’ fields.  Improved fallows should be widely promoted in the upper part of 
the basin; natural regeneration should be widely promoted in the lower basin.  More 
research should be conducted to identify best-bet approaches for degraded lands in 
the lower part of the basin.  

• Promote drought tolerant trees and crops in the drier parts of the basin. 
• Promote energy efficient stoves and water harvesting throughout the basin, 

especially with women.  
• Continue and expand the focal area approach to agricultural extension, possibly 

modifying it to create more opportunity for addressing the water and health issues 
prioritised by the village residents. 

• Conduct participatory research, market development and community mobilization 
in order to provide farmers and community groups with more diverse sources of 
income and livelihood security. 

• Devote special resources to women, resource poor families, and those most 
vulnerable to environmental variation.   

 
2.  Environmental management and protection 

• Enforce existing and new regulations to protect degraded hillsides, spring heads, the 
collection areas of first order streams, and riverine areas from cultivation, livestock 
grazing and fuelwood collection.    

• Re-examine the 1980 Nyando River Flood Control Master Plan, identify priority 
investments within the plan, conduct environmental impact assessments for those 
investments, and mobilize resources for community support for priority investments.   

• Implement and support the District Environment Committees, with effective 
collaboration between relevant stakeholders at the district level 

•  Re-assess laws and regulations constraining market-oriented tree production (eg. 
production and movement of charcoal).   

• Protect and harness water from springs, possibly through environmental easements 
under the Environment Management and Coordination Act. 

• Continue to collect, analyze and interpret data on water quality and land 
degradation in the catchment. 

• Afforestation and reforestation of critical parts of the landscape, particularly spring 
heads, riverine areas, and headwaters. 

 
3.  Enhance health, water and sanitation services   

• Strengthen water users’ groups. 
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• Support community water resource development. 
• Develop and support basic health treatment facilities. 
• Promote primary health care 
• Promote good hygiene and sanitation practices. 

 
4. Promote networking and public awareness of water – environmental- health inter-
connections 

• The districts of the Nyando basin, including Nyando, Nandi, Kericho and Kisumu, 
should continue to exchange information and harmonize approaches to 
environmental management. 

• Exploit mass communication methods to promote soil and water conservation 
among farmers throughout the basin. 

• Raise awareness of all residents, including town dwellers and school children, of the 
environmental challenges of the Nyando and how they can contribute to the solution 
of those problems.   

• Improve systems for warning and preparing people in the Kano plains for floods.  
This could include rainwater harvesting and improved sanitation methods.  

• Enhance awareness of the links between water management and health through 
workshops, barazas, print and electronic media, schools and organized community 
groups 
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Workshop Proceedings 

 
Edited by David Mungai, Brent Swallow, Joseph Mburu, Leah Onyango 

and Anne Njui 
 
SESSION 1 -- Workshop Opening 
 
1.1 Ministry of Agriculture And Rural Development - J. Mburu 
 
Perspectives on problems and possible solutions 
The environmental problems facing Lake Victoria have been of great concern to the 
Ministry of Agriculture and Rural Development for many years. Significant progress has 
been made although much more still needs to be done. The problem of eutrophication has 
as its most significant origin from the increasing soil erosion. But erosion as such is a 
much less felt need and varies widely. Outside of catastrophic manifestation sites, few 
people identify it as a major problem. Yet we do know that it occurs in almost all 
cultivated areas. Most of it is associated with areas characterized by increased surface 
runoff concentration. Increased runoff loss has one of the most serious effects on land 
productivity especially in the drier shoreline and adjacent landscape.  
 
Improved water management must be part of the integrated solution. Improving fresh 
water availability has the capacity to influence production levels through increased range 
of possible enterprises, tree planting and better yields from crops.  

 
Little is likely to be gained by focusing on environmental management per se. Integrating 
local felt needs into environmental management appears a safer way to go. Large areas 
within the Lake Victoria Basin currently experience some of the worst poverty levels in 
the country. People find it difficult to get basic needs such as food throughout the year. 
Clearly, improving production may be the best alternative as we also deal with worsening 
rural poverty levels. 
 
Empowering the local communities 
A certain minimal level of local capacity organization and management is necessary for 
sustainable implementation of good and profitable programmes. There is urgent need to 
impart management and decision-making skills in natural resource management and 
economic and investment generally. More hands-on capacity at local level will fill in any 
gaps arising from shortage of technical extension staff and in cases where they are not 
available. Increased use of communication channels such as media and skill-oriented 
brochures, booklets and others should be enhanced. Where specific skills are completely 
lacking in the Ministry of Agriculture and Rural Development, partnerships with other 
agencies is always encouraged. The Ministry places a lot of emphasis in training the local 
community so that they can be more articulate in not only identifying their problems but 
also in implementing interventions agreed with the partners they work with.  
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Keys to developing relevance in Focus Areas 
Without addressing specific felt needs, it is not possible to develop technologies that are 
sustainable. This to an extent is because at times the local community will accept any 
form of assistance addressing any of their problems regardless of its ranking but more 
dialogue would make them real partners, and chances of sustained development greatly 
enhanced. In many local communities, the big three concerns are often water, crop and 
livestock development, health and infrastructure. The Ministry can contribute to 
initiatives to tackle these problems in partnership and collaboration with other 
organizations depending on its capacity.  
 
Below is a short summary of our perception of what we can do 
(i) Water management 
Water is still the number one constraint in many isolated villages, and disproportionate 
time is still spent on fetching water especially in the dry season. Water in sufficient 
quantities is needed for small-scale irrigation, vegetable gardens, domestic water, 
nurseries and apiary. Improved management of water resources affords people 
opportunity to manage the serious soil erosion problem while improving productivity at 
no extra cost. Simple development of local water resources also provides great 
opportunity for landscape afforestation through development of communal and farm-
based nurseries. Simple run-off harvesting technologies should be encouraged. These 
could include road-runoff, simple storage tanks etc. Additionally investigation on 
applicability of more efficient irrigation systems like drip irrigation should be done. 
 
(ii) Crop management 
Many farmers are lacking in basic agronomic skills. Most will be found planting low-
yielding seed varieties, at incorrect spacing and up and down hill. Timing of operations 
such as weeding is often sub-optimal and done when the crops have been suppressed by 
weeds for too long and are unlikely to regain any significant momentum for growth. 
Noxious weeds, such as striga, are left to grow and seed instead of applying the simple 
and sustained management of simply pulling them out before they seed. Very few 
farmers use commercial fertilizers because of its cost and the risk involved. Further very 
few use manure and those who do, apply it in sufficient quantities because of 
unavailability. These factors enormously contribute to low crop yields for majority of the 
farmers. Any hope of addressing farm productivity should device methods of dealing 
with each of these observations and the attendant constraints.  It is now possible for 
farmers to grow more productive, more disease resistant crops. Farmers must be made 
aware of these opportunities if they are to move from the current cycle of poverty. 
 
(iii) Livestock management 
There are great opportunities for improved livestock management. The changing 
extension approach and restructuring mean that the staff is even less available to every 
farmer, and farmers often express the feeling that they have been abandoned. Simple 
livestock health and management information is seriously lacking. A way should be 
devised to reach out farmers with the right information. Large improvements could still 
be made in milk, beef and chicken production. Dairy goats rather than the higher 
consuming, low-producing Zebu cattle could better serve many areas. Moreover, much 

 10



can also be done in non-traditional systems such as bee keeping which is highly 
productive given its low labour requirement. 
 
(iv) Agroforestry 
Working with other partners, the Ministry can contribute to natural resource management 
(NRM) and poverty alleviation through passing messages on agroforestry. This will 
include promoting trees that bear fruits\either for sale or for home consumption Trees can 
play an important role in soil conservation. Another important element of tree planting is 
diversification into high-value fruit trees for sale. 
 
Current involvement of the Ministry in NRM and Poverty Alleviation is through the 
following programmes: 
 
a) The Lake Basin Development Authority which is a government parastatal under the 

Ministry which implements integrated rural development projects aiming at poverty 
alleviation in the Lake region. 

 
b) Within the Lake Victoria Environment Management Project, (LVEMP) the Ministry 

coordinates the Integrated Soil and Water Component. 
 
c) The Ministry has an extension programme, the National Agriculture and Livestock 

Extension Programme (NALEP) which aims to empower the land users by availing 
technical information and imparting better organizational capability for improved 
agricultural production. 

 
d) The Kenya Agriculture Research Institute, which falls within the Ministry, is also 

carrying out relevant research (mainly adaptive research) to remove constraints 
encountered in agricultural production. 

 
e) The Department of Fisheries of MOARD assists the fishermen in improving the 

marketability of the fish catch from the Lake. This is considered an important income 
generating activity for the area. 

 
f) The Ministry is also works with the farmers in developing sustainable small-scale 

irrigation schemes.  
 
Future outlook 
The Ministry hopes to continue with the current activities and any new ones that fall 
within its jurisdiction to contribute to improved livelihoods in the area and to alleviate 
poverty. It is also committed to Nyando River basin initiative and will pursue it to its 
logical conclusion. 
 
 
1.2 Lake Victoria Environmental Management Programme – J. Okungu 
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LVEMP is addressing environmental issues in the basin in an integrated way through 8 
components in Kenya, and they include: Capacity building component; Catchment 
afforestation component; Integrated soil & water conservation; Water quality 
management component; Fisheries research; Fisheries management; Water hyacinth 
control; and Wetlands management.  The cardinal aim of the project is to ultimately 
address poverty in the lake basin region. All 8 components address environment 
problems. 
  
LVEMP also has activities within the three East African Countries.  The Project has been 
on for about five 5 years.   LVEMP's preliminary reports indicate that there are real 
environmental issues in the catchment that need to be addressed.  The Project has great 
expectations from the workshop and would like it to come out with workable 
solutions/procedure that have a strong science base. 
 
 
1.3 National Environment Management Authority – K. Buigutt 
 
Ladies and Gentlemen: I am here today representing the Director General, National 
Environment management Authority (NEMA) at this important function that brings 
together various stakeholders involved in environmental management activities in parts 
of Nyanza and Rift Valley Provinces.  The Director General, Prof. Michael K. Koech, has 
asked me to stand in for him as he is participating at an international forum representing 
the country.   He has asked me to tell participants that he would have been more than 
happy to be with you.   He greatly appreciates the work of the Ministry of Agriculture 
and Rural Development (MOARD), Internantional Centre for Research in Agroforestry 
(ICRAF) and lake Victoria Environmental Management Programme (LVEMP) with 
regard to identifying environmental problems and solutions using a participatory 
approach.   
 
 NEMA and ICRAF recently concluded development and signing of an instrument to 
facilitative collaborative arrangements in implementing activities and projects of 
common concern and where both parties can either exploit their comparative advantages 
or areas where their mandates compliment each other.   NEMA also recognizes MOARD 
as both a lead agency (within the interpretation of EMCA) – and as such as an important 
partner in environment management, especially in this particular case.   NEMA is 
constantly consulted on the activities of LVEMP.  For example, NEMA was recently 
involved in discussions on possible future activities of the project, especially working 
with the Provincial Environment Committees and District Environment Committees. 
 
NEMA was formally established in July 2002.   Preliminary priority programme areas for 
NEMA include: (i) Building Responsible and Responsive Public through environmental 
education and public participation;  (ii) Developing and enforcing compliance measures, 
through promulgation of policies, regulations, guidelines and procedures;  (iii) 
Developing incentives that facilitate and regulate access and benefit sharing by 
institutionalizing economic incentives; and (iv) Natural resources management which 
include (a) Conservation activities; (b) Development of regulations for wetlands, hilltops, 
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hill slopes, and other fragile ecosystems;  (c) Inventory of natural resources to facilitate 
informed management; and (d)  Management of energy resources 
 
The main objectives of NEMA are:(i) Integrate poverty environment issues into national 
development frameworks;  (ii) Build or strengthen capacity in environment management;  
(iii) Enhance public participation and reduce conflict in environmental management; and 
(iv) Improve poverty – environment monitoring and assessment. 
 

NEMA is a coordinating and supervisory body. The Authority encourages collaborative 
approaches to environmental and natural resources management. Finally NEMA is a 
coordinating institute-following our field visit, the need to collaborate was obvious as the 
problem is not only agriculture but also as a result of activities of public works e.g. 
blockage of culverts e.g. at Awach River which needs unblocking.   NEMA will help 
enforce the Environmental Act and look forward for the Nyando River Basin 
collaboration and exploit the opportunities for improved livelihoods. 
 
 
1.4 World Agroforestry Centre (ICRAF) – B.  Swallow 
 
This workshop focuses on Reversing Environmental and Agricultural Decline in the 
Nyando River Basin.   ICRAF/KARI/KEFRI/MOARD has collaborated for a long time in 
various agricultural-oriented activities in an effort to make positive impact on the 
livelihoods of millions of farm families in their project areas.  In the last 4-5 years the 
team begun looking at farmers problems and potential roles of tees on environment and 
ecosystem management in the Lake Victoria Basin.  The Lake Basin is a prime area in 
the world in providing an opportunity on larger landscape effects of trees and it would be 
instrumental to assess the impacts of different problems and related solutions in the 
Nyando River basin.   The solutions are not only identifying hotspots for collaborative 
work to manage the environment but also address the felt needs of the farmers and to 
enhance this, all relevant stakeholders including the farmers should participate. 
 
With this in mind, the team in collaboration with its partners in the Lake Victoria Basin 
Initiative organized this workshop with the following objectives:   

(1) Compile and share information about the nature of the inter-related problems of 
environmental degradation, low agricultural production and worsening poverty 
in the Nyando River Basin;   

(2) Compile and share information about alternative technical, institutional and 
policy options to address those problems;   

(3) Develop action plans for the short, medium and long-term solutions to those 
problems; and  

(4) Identify priorities and plans for implementation and funding. 
 
The conveners hope that this workshop will meet the above objectives and further help 
reversing environmental and agricultural decline in the Nyando River Basin for improved 
livelihoods and landscape. 
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1.5 Provincial Director of Agriculture and Livestock Extension, Rift Valley 
Province– S. Koech 
  
The Province appreciates the importance of this workshop on reversing environmental 
and agricultural decline in the Nyando Basin.    Nandi and Kericho districts of Rift Valley 
Province (RVP) are the two major catchment areas for the Nyando River that drains into 
L. Victoria.  Kericho and Nandi districts have witnessed gradual environmental 
degradation over the years but has recently intensified due to rapid population increase 
and coupled with serious deforestation of Nandi  and Mau forests in Kericho District.   
This negative trend has to be reversed if the region has to attain food security for its 
residents in future.  52% of RVP residents are food insecure. The major causes of food 
insecurity are poverty, declining soil fertility leading to low agricultural production and 
poor natural resource management. 
 
Solution to the food insecurity problem requires an intergrated approach by all 
stakeholders.  Problems of deterioration of soil fertility and declining productivity have to 
be addressed without eroding the natural resource base over the long term. It is a complex 
problem and it requires patience, commitments and long term investment.   For example, 
farming is becoming less profitable in developing countries-during the 1990s global food 
prices fell by about 10%.   In addition, low profit means labour leaving the land through 
migration of especially young people, lack of money for inputs and investment and a 
short term exploitative attitude to land and water resources.   The challenge is to find new 
ways of managing agriculture to produce more without these ill effects.   FAO predicts 
that amount of agricultural land available per capita in developing countries will shrink 
from today’s level of 0.85 ha to 0.45 ha by 2010. This is an enormous challenge.   
Adoption to rapid unpredictable climate change, water management for agriculture 
development and the maintenance and protection of the biodiversity are crucial areas to 
be addressed in the catchment area.     
 
The ministry is promoting sustainable agriculture development by developing simple and 
adoptable technologies with farmer participation for rapid replication by other farmers. 
This includes empowering the farming communities to manage the natural resources 
within their catchment area.   Local Governance through the strengthening of FADC will 
be encouraged if sustainability will be guaranteed.  It is recommended that intensive and 
effective collaboration at the institutional level be developed and maintained. This will 
require regular consultants meetings and workshops to learn from past mistakes and 
develop strategies for the future.  This workshop is an example of one way of facilitating 
dialogue among all stakeholders in the Nyando River basin and we hope that all players 
will take these deliberations seriously. 
 
1.6 Official opening by Provincial Director of Agriculture and Livestock Extension, 
Nyanza Province – W. Omutsani 
 
Ladies and Gentlemen: I take this opportunity to welcome you all to Nyanza and I am 
delighted at your choice of Nyanza Province as the venue of this important workshop to 
discuss issues affecting our communities.   Nyanza Province transverse from the medium 
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to high potential highlands of Kenya and the Lake Victoria Basin has potential for 
improved agriculture.  The Province covers an area of 15,482 km2 of which 72% is 
arable. The high potential areas cover the agro-ecological zones at upper highland to 
upper midlands and the medium potential (low midlands) cover about 65% of the arable, 
and it is generally utilized for active farming. The low midland areas close to the lake and 
islands in the lake – 43% is utilized for agricultural production. 
 
The Nyando River Basin traverses from the medium potential to the low midlands in 
Nyanza province. This basin has suitable conditions for agricultural production, if the 
environment is managed properly. The major limiting factors to agricultural production 
are unreliable rainfall and poor infrastructure. 
 
In Nyanza province, communities have land, water bodies, and human resource. These 
resources have not been utilized and managed efficiently to attain food security and 
alleviate poverty.   Food insecurity is at all time high between 51%-67% in the various 
districts. The province is a net importer of cereals, vegetables and fruits as well as milk, 
meat and eggs.  Deficiency in food supply in the last three years ranged as follows: 
Cereals -360-41%, Pulses/Vegetable /fruits-55%-67% and Milk /Beef/Eggs-27%-73% 
 
Land is not a limiting factor, but there are several issues that cause ineffective use of the 
resource, some of which are: (i) Land tenure System - The system allows some 
communal land utilization and therefore nobody feels responsible into its proper 
management e.g. Overgrazing;  (ii)  Socio-Cultural Aspect - Continued Subdivided of 
land into uneconomic units for agricultural production,  Low development due to the fact 
that one is not sure where their plot would be; (iii)  Conservation Aspects - Sustainability 
has not been internalized by farming communities despite the ministry’s efforts through 
support by Sida for over 25 years;  (iv) Farming Systems - More emphasis is given to 
socio culture as opposed to technical consideration in deciding which crops are grown 
and where they grow. Most communities depend on traditional methods; (v) Water  -  
There is a high potential of irrigation in the Nyando River Basin, which has not fully 
been exploited. Agricultural production is interfered with by policies made by other 
organizations. Irrigation needs heavy funding and even at the basic level, there is need for 
heavy earth works. Some of the major irrigation schemes are situated the basin and yet 
they are not producing any crop. This has been aggravated by the poor maintenance of 
the irrigation infrastructure and poor management of credit facilities offered to the 
farmers.  The water, due to other industrial and domestic activities is getting polluted 
more and more.  Siltation is visible due to the human activities in the catchment areas.  In 
Nyando Basin there are periods of floods.   Flood disaster management is not well 
oriented.  In the few weeks following the flood is a period of drought. For this reason, 
only one cropping season is possible.   Exploitation of the irrigation potential should be 
high on the agenda including on farm water management.(Water harvesting and 
irrigation) e.g. digging of water pens. In the basin, fish farming also has a high potential 
that must be exploited;  (vi) Labour - Nyando has an enormous human resource that is 
underutilization. On average in Nyanza, 80% of the population depends on agriculture for 
direct and indirect employment. Due to collapse of the industrial crops subsections e.g. 
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cotton, sugarcane and coffee, the unemployment has steadily been increasing, but its 
impact might not be easily noticeable, due to the new pandemic –HIV/AIDS. 
 
In summary we can conclude that the main constraints are:  (a) Food insecurity due to: 
Low agricultural production which is mainly due to use of poor seeds or breeds, low use 
of inputs and high incidences of pests and diseases; Lack of stable cash crops/alternative 
enterprises and Negative impact of HIV/AIDS in agriculture.; (b)  Poor marketing which 
is due to loose harmonization of importation/exportation aspects; globalization; poor 
marketing strategies and poor law enforcement of policies.;  (c)  Poor infrastructure 
 
Various strategies could be used to address most of the problems in the Nyando basin.  
The encouragement of use of technologies, which have positive impact on the 
environment while increasing agricultural production would greatly contribute to proper 
land cultivation, soil fertility improvement: crops, Manures etc., soil and water 
conservation, agroforestry, preservation and processing to reduce pressure on the 
environment, reclamation of floods, plains, arid and semi arid lands, integration in 
agricultural production e.g. fish and poultry, introduction of dairy goats.   Empowering 
the local communities through capacity building would lead to improved decision-
making in agricultural production.  It should be emphasized that participatory approaches 
in community development should be applied e.g. through institutionalizing of 
community interest groups (CIGs) as an entry point.  The plight of resource poor farmers 
should also be addressed for example through micro finance.   Finally let me point out 
that collaboration with other stakeholders should be emphasized if our efforts are to bear 
any fruit.  Partnership with private and public enterprises e.g. pharmaceuticals 
companies, agrochemical manufacturers and other relevant organization for effective and 
efficient extension is a priority. 

 
It is my sincere hope that this workshop will meet its objectives and come up with 
recommendations to discuss with farmers. The most important stakeholder is the farmer – 
provide food on his table for improved livelihood.  With these remarks, ladies and 
gentlemen, it is my pleasure to declare the workshop on “Reversing Environmental and 
Agricultural Decline in the Nyando River Basin” officially opened.  I wish you a fruitful 
workshop and thank you very much for your attention. 
 
 
SESSION 2:  The Mandate of the National Environmental Management Authority 
and Implementation of the Environmental Management and Co-Ordination Act 
(1999)  -- K.S.A. Buigutt 
 
2 NEMA’S Mandate    
The National Environment Management Authority (NEMA) is a statutory body 
established by the Environmental Management And Co-Ordination Act of 1999. 
NEMA’s main objective and purpose is to exercise general supervision and co-ordination 
over all matters relating to the environment. It is the principal instrument of Government 
in the implementation of all policies relating to the environment. 
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2.1 Overview Of Environmental Management And Coordination Act No. 8 Of 1999 
The Act is divided into fourteen parts, which will be discussed in some more detail 
below. In addition, the Act has three Schedules appended to it. The First Schedule 
defines the membership to the National Environment Council (NEC) which is the highest 
policy making body of the NEMA, the Provincial and District Environment Committees 
and the National Environment Action Plan Committee (NEAP) established under the Act. 
The Second Schedule specifies the projects that require an environmental impact 
assessment study. Finally, the Third Schedule specifies the membership to the National 
Environment Action Plan and the Standards and enforcement review committees. 
 
2.2.1 Preliminary 
This part states the objective of the Act, which is to make provisions for the 
establishment of an appropriate legal and institutional framework for the management of 
the environment. The part also gives definitions of many terms used in the Act as an aid 
to interpretation and implementation of the Act. The Act came into force on 14th January 
2000. 
 
2.2.2 General Principles 
Kenya’s fundamental principles regarding environmental management and conservation 
are enunciated in this part of the Act. The part also confers locus standi to individuals 
with respect to the enforcement of the Act. The principles of sustainable development are 
also outlined. 
 
2.2.3 Administration 
This part deals with the administrative structures created for the purpose of implementing 
the Act. It creates and spells out the functions, powers and composition of the National 
Environment Council (NEC), the National Environment Management Authority 
(NEMA), the Provincial and District Environment Committees and the Public 
Complaints Committee. The part also establishes the National Environment Trust Fund, 
the National Environment Restoration Fund and provides for Deposit Funds. The purpose 
of the National Environment Trust Fund is to facilitate research to aid environmental 
management, capacity building, environmental awards, environmental publications, 
scholarships and grants. The Deposit Bonds will serve as security and may be used to 
repair any environmental damage due to industrial and other actions, which do not follow 
good environmental practices. 
 
2.2.4 Environmental Planning 
Part IV of the Act provides for the establishment of the National Environment Action 
Plan Committee (NEAP) and makes provision for the preparation of the National 
Environment Action Plan every five years for consideration and adoption by the National 
Assembly. The NEAP will analyze the status and trends of Kenya’s natural resources as 
well as develop operational guidelines, including policy and legislative measures for 
better environmental planning and management of natural resources. The provincial and 
district environment action plans will be integrated into the NEAP. 
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2.2.5 Protection and Conservation of the Environment 
The Act also makes provisions for the protection and conservation of the environment. 
Areas covered for protection include: rivers, lakes and wetlands; traditional interests of 
local communities around various ecosystems; hilltops, hillsides, mountain areas and 
forests; biological diversity, environmentally significant areas, coastal zone and the ozone 
layer. This part of the Act also does provide for fiscal incentives, disincentives or fees to 
promote proper management of the environment and natural resources. 
 
2.2.6 Environmental Impact Assessment 
This section of the Act provides for the screening of policies, programmes and projects, 
which are likely to have significant environmental impacts. The section also outlines the 
environmental impact assessment (EIA) guidelines as well as various administrative 
procedures. It also set out the conditions for the revocation, suspension or cancellation an 
EIA license. 

 
2.2.7 Environmental Audit And Monitoring 
The Act empowers NEMA to carry out environmental audits of all activities, which are 
likely to have significant effects on the environment. The part further requires project 
proponents to file with NEMA annual reports indicating how the project conforms in 
operation with the statements made in the EIA or how it is mitigating unforeseen effects. 
This part of the Act also provides for the monitoring of all environmental phenomena to 
determine possible changes in the environment and their impacts immediately and in the 
long term. 
 
2.2.8 Environmental Quality Standards 
This part of the Act spells out the composition and functions of the Standards and 
Enforcement Review Committee. The Committee has the responsibility of enforcing 
quality standards to ensure maintenance of a clean and healthy environment as well as 
establishing criteria and procedures regarding various environmental quality standards. 
 
2.2.9 Environmental Restoration Orders, Environmental Conservation Orders and 
Environmental Easement 
This part of the Act deals with the provisions, conditions and variation of environmental 
restoration orders, environmental conservation orders and environmental easements. The 
section empowers NEMA to issue an environmental restoration order to any person to 
ensure sound environmental management. A court of law may grant an environmental 
easement or an environmental conservation order to facilitate conservation of the 
environment through imposition of obligations in respect of use of the land in the vicinity 
of the benefited environment.  
 
2.2.10 Inspection, Analysis and Records 
This section of the act deals with the enforcement of the Act and provides for the 
appointment of environmental inspectors, designation of laboratories for analysis of 
samples, issuance of certificate of analysis and maintenance of and access to records. 
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2.3 Implementation of the Environmental Management and Co-ordination Act 
(1999)  
 
2.3.1 Strategy 
The Environmental Management and Coordination Act (1999) is a framework law which 
attempts to harmonize and facilitate coordination all multi-sector pieces of legislation 
which used to exist before the EMCA (99) was enacted, in order to achieve proper 
management of the environment.  The legislation also calls for a legal and institutional 
framework for proper environmental management in the country. To fulfill the above, the 
legislation calls for the formation of an authority with a wide and strong representation. 

 
2.3.2 Environment Committees 
To enhance the implementation of EMCA (1999), the Provincial and District 
Environment Committees have already been launched. The Provincial and District 
Environment committees are the Authority’s representatives on the ground.  
 
2.3.2.1 The Provincial Environment Committees  
Every Provincial Environment Committee shall consist of:  

a) The Provincial Commissioner of the Province who shall be the Chairman. 
b) The Provincial Director of Environment of the Province who shall be the 

secretary. 
c) One representative from each of the ministries responsible for the matters 

specified in the First Schedule at the provincial level. 
d) A representative of every local authority whose area of jurisdiction falls 

wholly or partly within the province. 
e) Two representatives of farmers or pastoralists within the province to be 

appointed by the Minister. 
f) Two representatives of the business community operating within the 

concerned province appointed by the Minister.  
g) Two representatives of the business community operating within the 

concerned province appointed by the Minister. 
h) Two representatives of the Non-Governmental Organizations engaged in 

environmental management programmes within the province appointed by the 
Minister in consultation with the National Council of Non-Governmental 
Organizations. 

i) A representative of every regional development authority whose area of 
jurisdiction falls wholly or partially within the province.  

 
2.3.2.2 District Environment Committees 
Every District Environment Committee shall consist of:  

a) The District Commissioner of the district who shall be the Chairman.  
b) The District Environment Officer of the district who shall be the secretary.  
c) One representative from each of the ministries for the time being responsible 

for the matters specified in the First Schedule at the district level. 
d) A representative of every local authority whose area of jurisdiction falls 

wholly or partially within the district  
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e) Four representatives and one should be from farmers, women, youth and 
pastoralists within the district, to be appointed by the Minister.  

f) Two representatives of the business community in the district to be appointed 
by the Minister. 

g) Two representatives of Non-Governmental Organizations engaged in 
environmental management programmes, operating in the district, to be 
appointed by the Minister in consultation with the National Council of Non-
Governmental Organizations.  

h) Two representatives of the Community-Based Organizations engaged in 
environmental programmes operating in the district to be appointed by the 
Minister.  
 

2.3.3 Activities of the Provincial and District Environment Committees 
It is worth noting that the Provincial Environment Committees shall be receiving, 
consolidating and compiling the information collected by the District Environment 
Committees in their areas of jurisdiction.  The activities of the above committees as 
indicated in different parts of EMCA (1999) shall be to:  
 
2.3.3.1 Administration 

a) Promote cooperation among public departments; local authorities, private sector 
and Non-Governmental Organizations  

b) Exercise general supervision and co-ordination over all matters relating to the 
environment  

c) Co-ordinate the various environmental management activities being undertaken 
by the lead agencies and promote the integration of environmental considerations 
into plans, programmes and projects  

 
2.3.3.2 Environmental Planning 

a) Every Provincial Environment Committee shall, after every five years, 
prepare a Provincial Environment Action Plan (PEAP) 

b) Every District Environment Committee shall, after every five years, prepare a 
District Environment Action Plan (DEAP) in respect of the district for which 
it is appointed and shall submit such plans to the Chairman of the PEAP. 

 
2.3.4 Protection and Conservation of the Environment 
These include: 

a) Rivers, lakes and wetlands  
b) Traditional interests  
c) Hilltops, hill sides, mountain areas and forests  
d) Reforestation and forestation  
e) Biological diversity and environmentally significant areas. 

  
2.3.5 Environmental Impact Assessment  
Participate in screening, scoping, reviewing and decision-making stages of the 
Environmental Impact Assessment process for projects. 
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2.3.6 Environmental Audit and Monitoring 
 Keep registers of programmes, projects and activities subjected and those to be subjected 
to environmental audit and monitoring. Receive and review audit and monitoring reports. 
Enforce Environmental standards. 

 
2.3.7 Environmental Quality Standards 
Ensure and enforce compliance with Environmental Quality Standards  
 
2.3.8 Environmental Restoration and Conservation Orders and Easements 
Identify areas to be served with environmental restoration orders, conservation orders and 
environmental easement and supervise their implementation. 
  
2.3.9 Inspection, Analysis and Records 
 Receive and review the records of environmental audit, environmental monitoring and 
evaluation, pollution control and inspection 

 
2.3.10 International Treaties, Conventions and Agreements 
 Implement projects and programmes related to international treaties, conventions and 
agreements in their areas of jurisdiction.   
 
2.3.11 Criteria for monitoring and evaluating the PECs and DECs  

a) Minutes of various meetings held  
b) Assessment of the previous work plans  
c) Commitment and expenditure returns  
d) Report on environmental status within their areas of jurisdiction.  
e) Monthly and annual reports  
f) Progress reports concerning the preparation of District and Provincial 

Environmental Action Plans. 
  
2.3.12 Roles of the Provincial and District Commissioners 

a) Chair their respective Committees.  
b) Provide leadership  
c) Co-opt person(s) or organization(s) when necessary with the advice of the 

respective Committees  
d) Summon on behalf of the committee, persons or organization(s) to appear 

before the Committees.  
e) Instill, on behalf of their respective committees, discipline among the 

committee members. 
f) Make follow ups on implementation of the resolutions made by the 

committees  
g) Decide venues and dates for the meetings  
h) Receive and consolidate District Environmental Action Plans in their areas of 

jurisdiction and submit to the Chairmen of the Provincial Environmental 
Action Plan Committees.  
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SESSION 3:  Review Of Information On The Nature And Extent Of The Problems 
In The Nyando Basin 
 
3.1 Kenya’s Nyando Basin: Problems Of Poverty, Agriculture And Environment -- 
B. Swallow 
 
3.1.1 Introduction 
A number of partners and collaborators have been involved in the project “Improved land 
management in the Lake Victoria Basin” of Kenya. These include the ministry of 
Agriculture and Rural Development (NALEP-SIDA), the Kenya Agricultural Research 
Institute (KARI) and Kenya Forestry Research Institute (KEFRI). We also have had the 
involvement of faculty and staff of various local and overseas universities (Nairobi, 
Kenyatta, Egerton and Moi universities in Kenya; Stockholm and Uppsala universities in 
Sweden; Florida, Paul Smiths, Montana State and Cornell universities in the USA; 
Southampton and York in the UK, and Bonn in Germany. We have also worked with 
development partners such as the Consortium for scaling up agroforestry and soil fertility 
and Vi Agroforestry. More recently, we have established a firm basis for collaboration 
with the National Environment Management Authority (NEMA) and the Lake Victoria 
Environmental Management Plan (LVEMP) in research and implementation of key 
findings from our research endeavors.  This paper presents an overview of the results 
generated between 1999 and 2002, with particular emphasis on the socio-economic 
situation of people living in the basin. 
 
The Lake Victoria Basin covers an area of 184, 200 km2 comprised of 11 major River 
basins and a large lakeshore area (Table 3.1.1). The lake basin supports one of the densest 
and poorest rural populations in the world, with population densities of up to 1,200 
persons per square kilometer in parts of Kenya (Hoekstra and Corbett, 1995) and a total 
population of about 25 million people.    
 
Table 3.1.1 Total human population in the Lake Victoria Basin  
 
Basin Population (in 

thousands) 
% Total basin 
population 

Kagera 10711 42.9 
Isonga 430 1.7 
Magoga 449 1.8 
Duma/Simiyu 485 1.9 
Mbalageti 211 0.8 
Gurumeti 258 1.0 
Mara 640 2.6 
Gucha 1481 5.9 
Sondu 788 3.2 
Nyando 746 3.00 
Nzoia/Yala 3346 13.4 
Lake Edge 5411 21.7 
Total 24959 100.00 
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About 21 million people in the Lake Victoria Basin (estimated from data by Deichmann, 
1995) rely primarily on subsistence agricultural and pastoral production for their 
livelihoods.  Poverty levels are high and agricultural production is low.  For example, in 
1996 the average annual value of crop output per hectare was Ksh 6,761 in Kisumu 
(including current Nyando District) and Siaya districts, Ksh 8,275 in Kisii and Vihiga 
districts, and Ksh 10,965 in Kakamega and Bungoma Districts.  This compared to Ksh 
14,126 in Nakuru, Narok, Bomet, Trans-Nzoia and Uasin-Gishu districts and Ksh 21,653 
in Nyeri, Muranga and Meru districts (Owuor, 1998). 

The Nyando Basin is composed of several administrative districts none of which lies 
wholly within it. According to the 1999 census data, the population in the basin was 
746,515. Kericho (42%), Nyando (35%) and Nandi (19%) districts together accounted for 
96% of the basin population (Table 3.1.2).  The average population density is 214 
persons km-2, with some areas of the basin having over 1,200 persons km-2. 
 
Table 3.1.2 Human population in the main districts comprising the Nyando Basin 
 
District Population in basin 

(1999) 
Total population 
(1999) 

Nyando 258,738 (35%) 299,910 
Kericho 315,061(42%) 468,493 
Nandi 139857(19%) 578,751 
Nakuru 18,212(2%) 1,187,039 
Uasin Gishu 7,769(1%) 622,705 
Koibatek 3,279(0.4%) 138,163 
Kisumu 3,599(0.4%) 504,359 
Total 746,515 3,799,440 
Source:  Unpublished results of GIS analysis by Ochieng and Swallow of 1999 Census 
data, Central Bureau of Statistics.  
 
 
3.1.2 Key problems in the Nyando Basin 
Western Kenya as a whole is characterized by comparatively lower household incomes 
from the farm (Tegemeo Institute, 1997). Nyando appears to experience nearly all of the 
major impediments to improved agricultural production (Table 2.2).  

 23



Table 3.1.3 PRSP results on problems with agriculture 
 
Nature of problem Kericho Nandi Nyando
High cost of agricultural inputs x x x 
Lack of processing facilities x x x 
Inaccessibility of markets x x x 
Delays in payments to farmers x x  
Lack of credit facilities  x x 
Lack of extension services x   
Poor management of co-op societies  x x 
Poor agricultural technology   x 
Low & erratic rainfall   x 
Increased livestock diseases   x 
Lack of irrigation canals   x 
Floods & lack of dams   x 
Lack of title deeds   x 
(Source:  PRSP district reports, 2001) 
 
Western Kenya, and in particular the Nyando Basin, is also characterized by high levels 
of absolute poverty, disease and destitution (Table 3.1.4). Recent studies in the area by 
ICRAF scientists indicate a high prevalence of malaria, HIV /AIDS, tuberculosis and 
water-associated diseases near the lake.  There are an average of 6.4% child-headed 
households in Nyando villages and a high percentage of street children in Kisumu who 
originate from Nyando basin (ICRAF, 1999). 
 
 
Table 3.1.4 Poverty and disease levels in parts of Western Kenya 
 

District % 
Households

Agricultural input expenses 
(KShs/household

HIV Prevalence (% 
population) (2001)

Nyando (Kisumu) 
- Poor 

- Non-poor 
65
35

371
848

28

Nandi 
- Poor 

- Non-poor 
65
35

4,115
9,808

7

Kericho 
- Poor 

- Non-poor 
52
48

2,259
16,588

12

Average (Kenya) 
- Poor 

- Non-poor 
52
48

1,611
4,795

13

(Source:  Poverty in Kenya, CBS, 1997) 
 
ICRAF has been collected data on water quality for four of the major Kenya rivers 
draining into Lake Victoria:  Nzoia, Nyando, Yala and Sondu.  Three measures of water 
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quality were collected:  turbidity which measures the dispersion of a light beam passed 
through a sample of water, total nitrogen and total phosphorus.  Data from 2000, 2001 
and 2002 indicate that water in the Nyando river was consistently the most turbid and had 
the highest phosphorus load, while the Nzoia and Yala had the highest levels of nitrogen.  
The turbidity levels for all rivers were all indicative of very low quality water – water that 
should not be consumed or used for industrial purposes.  Comparison of turbidity over 
the three-year period indicates a large increase in turbidity in 2001, with exceptionally 
large events in the Nyando and Yala.  Results from the Nyando and Yala in 2001 and 
2002 suggest general deterioration in the quality of water in both rivers, while results for 
the Sondu suggest no overall trend and much lower levels of sediment load (see TransVi 
Annual Reports for 2001/2 and 2002/3). 
  
Environmental degradation, inadequate or non-functioning water infrastructural facilities 
and lack of spring protection are common problems in stream source areas such as in 
Kericho and Nandi districts (Table 3.1.4). 
 
 
Table 3.1.4  PRSP results on problems with the environment and water 
 
1. Environment Kericho Nandi 
Deforestation x  
Loss of soil fertility x  
Lack of knowledge of agrofrestry x  
2. Water x  
In-operable supplies & boreholes x  
Silted dams / pans x  
Unprotected springs x  
Pollution from factories x  
Little water harvesting x x 
Degraded catchment x x 
 
3.1.3  Linkages among poverty, agriculture and environmental problems 
 
From the foregoing the following important linkages emerge:  
 

a. Linkage between poverty and land investmentsPoor households, especially in 
Nyando, invest very little in agricultural inputs (Tables 2.3 and 2.4) 

• Availability and sources of information are more important determinants of 
investments in soil and water conservation (Sources: Swallow and Wangila, 
2002) 

b. Linkage between ill health, agriculture and povertyThe death of a household head 
causes causes reductions in household size (more than 2); reduction in cattle 
and non-farm assets; a 60% reduction in value of crop production; 75% 
reduction in off-farm income; and disputes over land. Thus, the death of 
household members is major cause of poverty in Nyanza (Source: Yamano 
and Jayne, 2002). 
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• More wealthy households are more likely to lose household heads (Source:  
Yamano and Jayne, 2002). 

c. Linkage between irrigation and land degradation 
• The conversion of 6500 ha of wetlands to irrigation in the Nyando basin since 

1980 reduced the filtering effects of wetlands thereby contributing to the 
major sediment plume in Winam Gulf and eutrophication of Lake Victoria. 

• High sediment load in Nyando increases maintenance costs of irrigation 
schemes (200 m3 of sediment removed per week from Gem-Rae in 1997) 
(Ong and Orego, 2001) 

d. Linkage between community water management and farm 
investmentsParticipatory Rural Appraisal (PRA) results for Nyando District Focal 

Areas indicate priority problems to be:  lack of water, lack of tools, soil 
erosion and poor roads, lack of technical advise, low soil fertility. 

• Community water investments in Ragen and Kipsiwo associated with large 
impacts on women’s time, improved health, reduced livestock movement. 
(Source: Abraham)  

 
3.1.4 Conclusions 

a. Problems of poverty, agriculture and environment are large closely related 
b. Solutions should need to be large (e.g. NSWCP covered < 6% of degraded areas 

in 12 years) 
c. Solutions should be integrated and designed to draw out positive interactions 
d. Solutions need to focus on people – environment interactions, but not only on 

farms (importance of grazing areas) 
e. Spring protection as a possible win-win  

 
Abraham, A. 2002.  Collective Action for Water Harvesting for Agriculture in the Lake 
Victoria Basin.  MSc. thesis, Southampton University, UK. 
 
Central Bureau of Statistics. 1997. Poverty in Kenya. Central Bureau of Statistics, 
Nairobi, Kenya.  
 
Ong CK and F. Orego. 2002. Links between land management, sedimentation, nutrient 
flows and smallholder irrigation in the Lake Victoria Basin. In ‘The Changing Face of 
Irrigation in Kenya: Opportunities for anticipating change in Eastern and Southern 
Africa.’ Eds. HG Blank, CM Mutero, H. Murray-Rust. IWMI. Pp 135-154. 
 
Swallow, B. and J. Wangila. 2002.  Land Degradation, Information and Conservation 
Incentives in Kenya’s Lake Victoria Basin. Paper presented at the Regional Workshop on 
"Policies for Sustainable Land Management in the East African Highlands", Addis 
Ababa, Ethiopia. 
 
Yamano, T. and T.J. Jayne, 2002.  Measuring the impact of prime-age death on rural 
households in Kenya.  Michigan State University Department of Agricultural Economics 
Staff Paper 2002-26.Michigan State University, East Lansing, Michigan, USA.   
 

 26



 
3.2 Identification of Sediment Sources and Sinks in the Nyando River Basin  
M. Walsh, K. Shepherd and L. Verchot 
Studies conducted in the context of the Lake Victoria Improved Land Management 
Project uniformly indicate the occurrence of severely accelerated land degradation in the 
Nyando River Basin (Swallow et al., 2002). Large quantities of sediment – discernible in 
satellite images – are being deposited at the outlet of the Nyando River basin in the 
Winam Gulf of Lake Victoria (see report cover, reported in Science, 2000). 

Radionuclide measurements performed on sediment cores collected in the Nyando 
estuary show that sedimentation rates of the basin have increased 3-4 fold over the last 
100 years and have been punctuated by “big events” coinciding with known pluvial 
periods in the region (Figure 3.2.2; Walsh, unpublished data).  
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Figure 3.2.2 Estimated 100-year sedimentation rates in the 
Nyando River Basin 

Using Cesium-137 measurements, a preliminary sediment budget (Table 3.2.1) indicates 
that sediment source areas currently occupy >60% of the basin, and that rates of soil loss 
in source areas have not been offset by sediment accretion in sink areas of the basin. This 
has lead to an estimated export of 3.2 x 106 Mg yr-1 of sediment to the Nyando River 
since 1963, and severely compromising water quality in the Nyando River compared to 
other river systems in western Kenya. Monitoring of the sediment loads in the four main 
rivers (Nyando, Sondu-Miriu, Yala and Nzoia) flowing to Lake Victoria from Kenyan 
side shows that Nyando carries the highest sediment loads by far (Ong, 2002). 
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Table 3.2.1 Sediment budget estimates for the Nyando River 
Basin (1963 – present). 

 Average Range 

Sources:    
Erosion rate (Mg ha-1 yr-1) 43.5 40.7 – 69.5 
% of basin 61.1 58.3 – 62.4 

Sinks:    
Accretion rate (Mg ha-1 yr-1) 45.5 37.5 – 61.3 
% of samples 38.9 36.4 – 41.1 

Net erosion rate (Mg ha-1 yr-1) 8.83 3.81 – 27.5 
Total soil loss (Mg � 106 yr-1) 3.17 1.36 – 9.86 
Sediment delivery ratio (%) 20.1 8.43 – 39.5 

 

Land degradation of this magnitude has large negative impacts soil fertility leading to 
poor crop performance. Soils in source areas of the basin are universally depleted of 
major soil nutrients (N, P, K) and exchangeable cations rendering them largely unsuitable 
for conventional agricultural land-uses (Table 3.3.2). Similarly, erosion impacts on soil 
physical properties such as texture and bulk density significantly decrease topsoil 
infiltration capacities of eroded (i.e., source-type)  
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Figure 3.2.3 Estimated soil organic carbon stocks for sediment source, 
sink and reference (stable) phases of soils in the Nyando River Basin. 
Stocks are expressed on a top-soil (0-20 cm) mass equivalent basis. 

Over the last 150 years the most important land cover conversion pathways in the 
Nyando basin have been characterized by substitutions of vegetation dominated by trees 
(characterized by a C3 photosynthetic pathway) to vegetation dominated by grasses 
(characterized by a C4 photosynthetic pathway). Evidence from stable carbon isotope (i.e. 
�13C) studies, that preserve the signatures of these past conversions, suggest that 
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historically, grass and cereal crop based land use types (Walsh et al., in prep.) are 
strongly associated with elevated soil erosion risk in this environment.  

The implications of these findings are that a sustained, large-scale rehabilitative effort 
would be required to reduce non-point source pollution loads and restore primary 
production capacity of the Nyando Basin to pre-20th century levels. Self-reinforcing 
interactions between soil erosion, fertility depletion, loss of infiltration capacity and 
woody vegetation cover decline preclude the possibility of spontaneous recovery of this 
area. The lower portion (< 1400 m a.s.l) of the basin, and a large area, located between 
the northern boundary of the Mau and the southern boundary of the Tinderet forests (see 
Figure 3.2.4), may now be particularly vulnerable to the return of a big rainfall event (e.g. 
El Niño). Spatially targeted measures are needed to protect these areas from further mass 
wasting, and basin-wide emphasis should be placed on re-establishment of woody 
vegetation cover in currently agriculturally “unproductive” source areas. The major 
challenge therefore, is how to maximize the off-take of above ground carbon (harvest of 
vegetation as crops, forage and wood) while maintaining sufficient vegetation cover to 
minimize adverse consequences of soil erosion, nutrient depletion and eutrophication of 
Lake Victoria. 

 
 

Sink Slow Fast

Figure 3.2.4.  Indicative distribution of sediment source potential in the Nyando River 
Basin (Interpretation based on Landsat ETM+ satellite image, February 2000). 
 
 
The type of management priorities in each watershed area are (Walsh, 2002; Awiti, 
Walsh and Omuto, 2002):  
 
• Sink areas: Management priorities are to protect these areas from further 

encroachment and restore their buffer function. Controlled use of the wetland and 
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diversion of the river into many small channels could help to restore the utility 
efficacy of the wetland. 

 
• Fast erosion areas: The key management objective on this type of land is to prevent 

the hard setting of soils and the initiation of gully formation. Maintenance of adequate 
vegetation cover is important (60% permanent vegetation cover rule). Key objectives will 
be to shift management practices away from annual cropping toward management 
systems that ensure more permanent vegetation cover.  Priority is to be given to fragile 
areas nearest to water courses. 
 

• Slow erosion areas: These areas are suited for cropping, but require more intensive 
nutrient and organic matter management and soil conservation to rebuild soil structure, 
restore soil tilt, and to raise yields.  Priority will be given to activities that provide 
incremental improvement of production capacity through conservation agriculture (P-
additions, improved fallows, biomass transfer, diversification of production including tree 
products and fruits, etc.). Reintroduction of woody species, where historically 
appropriate, is recommended. 
 
 
3.3 Consequences of land cover change: land management and policy options -- A. 

Awiti, M.Walsh and C.Omuto 
 
 3.3.1 Introduction 
Significant land-use changes have occurred in the Lake Victoria Basin due to 
deforestation, overgrazing and conversion of wetlands. This has led to significant 
changes in the structure and composition of natural vegetation in the basin. The key 
drivers of these land-use changes include a quest for new land and wood products by a 
rapidly growing population, accelerated by the transition from subsistence to a market 
economy. This has been aggravated by a limited understanding amongst stakeholders of 
the adverse effects of vegetation change as well as by discordant legislative and policy 
regimes that govern conservation and utilization of natural vegetation. It is therefore vital 
to provide stakeholders with hard evidence on the short and long-term consequences of 
land use and land cover changes on water and soil quality. It is also important to 
demonstrate that opportunities for productive and sustainable land management exist. 
 
3.3.2 Consequences of Land use change 
 
Conversion from natural vegetation (forest, grassland or woodland) to cultivation 
represents a process level change in quality and quantity of litter inputs and conditions of 
soil organic carbon formation and mineralization. Results from ongoing studies in and 
around the Kakamega Forest in the nearby Yala basin show the effects of conversion of 
forest to cropland.  Average litter in cultivated land is only 11% as high as litter cover of 
the forest (mean of 8.6 tons/ha in the forest versus a mean of 0.9 tons/ha in cultivated 
land).  The absence of soil cover and reduced litter makes the soil surface more compact 
and less permeable.  Infiltration rates, both at the surface and sub-surface levels, are 
significantly lower in cultivated land than in the forest.  The overall result of cultivation 
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is the disturbance of nutrient cycles and accelerated loss of soil organic carbon through 
volatilization, leaching or water erosion.  
 
Root to shoot ratio is simple and reliable indicator of plant response to soil fertility levels. 
Plants invariably invest higher levels of photosynthate to root growth where soil fertility 
levels are low. Conversely, plants growing in nutrient rich soils will develop greater 
shoot mass compared to root mass.  Greenhouse experiments in Kisumu in 2001 showed 
that hybrid maize plants grown on the converted soils had much higher root to shoot 
ratios than plants grown on forest soils.  
 
3.3.3 The Challenge 
Land degradation in the manner described above has negative impacts on water quality 
and soil fertility, which in turn leads to poor crop performance. The major challenge 
therefore, is how to maximize the off-take of above ground carbon (harvest of vegetation 
as crops, forage and wood) while maintaining sufficient land cover to minimize adverse 
consequences of soil erosion, nutrient depletion and eutrophication of Lake Victoria. 
 
3.3.4 Policy Options 
The following policy options, if implemented, could assist in reversing the environmental 
and agricultural decline in the Nyando basin: 
 
a) There is need for policy and regulatory regimes that recognize and empower  

local communities as the legitimate custodians of natural resource base (soil, 
vegetation and water).  
 

b) There is need to engage with local councils, community interest groups (CIG) and 
farmers to embrace critical behavior change thus enabling actions that pioneer 
pathways of change. This will serve as staging points along the way to sustainable 
land management and better land husbandry. 

 
c) Policy on commercial farm forestry should be clarified. This may encourage wider 

adoption of agroforestry for both charcoal and timber products. 
 
d) The added benefits of carbon sequestration through agroforestry may provide some 

potential for international carbon credits to smallholder farmers and provide a strong 
financial incentive for on-farm forestry enterprises. 

 
3.3.5  Land Management Options 
Apart from policy interventions, the following land management options have high 
promise to address the land degradation problems that are outlined above. These include 
the integration of tress and shrubs on the farms to meet multiple objectives such as 
improving soil productivity, meeting household-level wood and fuel needs (and thus 
reducing demand on protected forest products) and providing significant farm income. 

  
There is need also for proper management of residues on farms. This will allow 
reductions or reversals of organic carbon losses from the farms, maintenance of sufficient 
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ground cover to enhance surface infiltration and reduce overland flow and adoption of 
best crop rotations and cropping patterns. 

 
Finally, there is urgent need to enforce Part IV (section 44) of the Environmental 
Management and Co-ordination Act (1999) on the protection of hill tops, hillsides and 
mountain areas once the pressure of grazing and cultivation is removed. 
 
References 
Republic of Kenya, 2000. The Environmental Management and Co-ordination Act, 1999. 
Kenya Gazette Supplement No. 3 (Acts No. 1). Government Printer, Nairobi. 
 
 
3.4 Water resources management in the Nyando basin --John Okungu 
 
3.4.1 Introduction 
Water resources broadly include surface water, groundwater and all water based 
resources i.e. fisheries and other resources that owe their existence to water.  Any water 
body under or upon land in the country is vested in the Government.  Water resources 
management is the whole set of technical, institutional, managerial, legal and operational 
activities required to plan, develop, operate and manage water resources. 
 
3.4.2 Water Resources Availability 
The Lake Victoria basin is endowed with both surface and ground water.  The Kenyan 
side of the Lake Victoria Catchment, referred to as Drainage area 1, is drained by seven 
main Rivers (Sio, Nzoia, Yala, Nyando, Sondu, Gucha and Mara) and five smaller 
Rivers, (Awach - Seme, Kibos, Kano, Kibuon and Tende). Of these only the Sio and 
Mara do not drain any part of Nyanza Province and only Tende and Kibuon wholly 
originate in Nyanza Province.  The surface water resources are not evenly distributed.   
The highlands have many streams and springs, which are the main sources of water for 
human and livestock use.  Rainfall in Nyanza averages about 700 mm along the lakeshore 
and up to 2000 mm in the highlands.  Lowland areas have low rainfall, few rivers and 
saline ground water.   
 
Most of the surface water in the Nyando basin is chemically acceptable for domestic use 
unless it is interfered with by human activities.  Groundwater in most parts of the Nyando 
basin is acceptable chemically except the lowland areas where salinity is a problem.  The 
groundwater potential, exploration and exploitation depend to a large extent in the 
geology of the area.  Most of these sources are prone to contamination; therefore 
reducing their safety for direct human consumption. 
 
3.4.3 Water Supply 
The Department of Water is charged with the responsibility of management and 
development of water resources.  The development plan has the express aim of ensuring 
that potable water is made available at a reasonable distance to all households through the 
establishment of water supply infrastructure. 
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Safe water coverage is generally low in the country; in Nyanza, it still stands at 42%. 
Many children born alive die before their fifth birthday and more than 50% of them, die 
from diarrhoea and other preventable water related diseases. The new water development 
policy encourages more active involvement of the private sector and communities in the 
development and management of the water resources.  Inexpensive and sustainable 
technologies are being encouraged. 
 
3.4.4 Spring Protection 
The upper part of the Nyando basin in Kericho and Nandi Districts are well supplied by 
natural springs.  Protection of these springs can greatly improve the supply of safe water 
to rural communities.  Depending on their yield, springs can even be piped and taken 
closer to the people and water points established for fetching and livestock watering.  
Spring protection is also a good way for controlling environmental land degradation.  On 
the other hand, degradation interferes with yields of springs even if the rainfall remains 
constant.  Springs in some degraded areas have even dried up.   
 
Other sustainable technologies for water harvesting include dams, pans, roof rainwater 
harvesting. Dams, pans and other surface runoff collecting reservoirs together with 
source protection are important conservation methods.  
 
3.4.5 Other problems 
River peak flows and floods have increased in recent years.  River waters are becoming 
more turbid.  There is an increase in waterborne diseases due to discharge of domestic 
sewage effluents.  Organic and agro-chemical pollution has increased. Budgetary 
constraints have been one of the main bottlenecks in the development of the water sector. 
 
3.4.6 Floods Control 
Flooding in the lower reaches of Nyando Basin is a big problem to the communities. The 
Department of Water had put in place several plans to address this issue. Dyke 
construction has been ongoing though slowly due to inadequate funds.  Construction of 
check dams would control flooding and provide water for irrigation. 
 
3.4.7 Way Forward 
Water is a very important resource to man’s survival and should be managed in an 
integrated way. Water resources should be managed, conserved and allocated sustainably, 
rationally and economically.  Water management should be conducted along hydrological 
grounds, using river basins and sub-basins as management units.  Technologies should be 
suitable to the particular area.    
 
Enforcement of the Water Act (2002) and other environmental laws should be effective. 
The construction of major water projects should be accompanied by an Environmental 
Impact Assessment report (EIA). Discharge of undesirable substances into water must be 
stopped and strict stream effluent standards should be put in place. Appropriate effluent 
treatment facilities must be put in place for industries and municipal sewage plants. 
Communities should be involved in water resources management and development at all 
levels in order to promote sustainability. Research in the water field should continue in 
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order to update data on availability and give information on relevant technology to ensure 
supply of water of good quality and sufficient quantity to alleviate poverty in both rural 
and urban areas. Finally, funding of projects in vulnerable rural areas should be 
prioritized. 
 
3.5 Some aspects of the impacts of the sediment load of the Nyando River -- 
Henry M Njuguna 
 
3.5.1 Introduction 
The Nyando River has been identified as carrying more sediment load than any other 
Kenyan river (ICRAF, 2002). The proof of the magnitude of land degradation is well 
brought out by the sediment plume (or sediment cloud) so clearly visible in a satellite 
imagery of the area (see cover). 
 
There is need therefore to determine the extent to which they disperse on getting to 
Winam Gulf since sediment load can have impact on the water quality of the Gulf. Also, 
suspended sediments can impose so much turbidity as to interfere with the vision of 
breeding mates of some endemic cichlids. To investigate some of these impacts, a pilot 
hydraulic study was carried out by the LVEMP in March and September 2002 and this 
paper reports some of the preliminary results. 
 
3.5.2 Objectives  
The objectives of the pilot study were to: 
 Determine the immediate impact of the sediment loads on the water quality of Winam 
Gulf  

a) Relate the sediment cloud with hydraulic aspects of the Winam Gulf  
b) Elucidate the spatial extent posed by the sediment load introduced by Nyando 

River.  
 
3.5.3. Methodology 
Several transects were laid out covering a wide range of sampling points in Winam Gulf 
(Figure 3.5.2) for the measurement of dissolved oxygen, turbidity offshore the Nyando 
River mouth, variations of water currents and water temperature. The measurements were 
carried out in the months of March and September 2002. 
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Figure 3.5.2 Location of sampling transects, September 2002. 
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3.5.4 Results  
 
1. Dissolved Oxygen:  Dissolved oxygen was measured in March and September 2002.  

The lowest levels of dissolved oxygen were found near the discharge point of the 
Kisumu sewage works, with DO levels between 0 and 0.5 milligram per litre.  
Measurements taken throughout the rest of Winam Gulf were much better, however, 
ranging from 4 – 10 milligrams per litre.  Highest levels of dissolved oxygen (8-10 
milligrams per litre) were recorded in September in the west of the Winam Gulf.    

 
2. Turbidity:  Turbidity levels were measured in nephelometric turbidity units 

(NTU) in March and September 2002.  Turbidity measurements varied from 1 to 
50 NTUs in March and between 2 and 18 NTUs in September.  In both seasons 
there was a distinct pattern, with highest turbidity measured in the east and lowest 
in the west.  These levels of turbidity are much lower than those measured in the 
Nyando and Nzoia rivers, but still higher than levels considered to be safe for 
drinking. 

 
3. Current speed:  Current speed was lowest in the eastern part of the Winam Gulf (3-7 

centimeters per second) and highest in the western part of the Winam Gulf (0-70 
centimeters per second).  Variation in current speed was also highest in the western 
part of the gulf. 
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4. Water temperature:  Water temperature ranged from 25 to 28 degrees Celsius, with 

highest temperatures recorded in September.  There was no clear spatial pattern in 
water temperature through the Gulf.  

 
3.5.5 Conclusions 

a) Most of the sediment load from the Nyando river is deposited in the immediate 
environment at the river mouth 

b) The impact on the Nyando sediment load is a threat to a relatively small area of 
Winam Gulf (tens of square kilometers) 

c) There is no profound impact on dissolved oxygen, temperature and pH of the 
waters of Winam Gulf. 

d) The low velocities of the current imply that the sediment cloud is not taken too far 
into Winam Gulf  

 
3.5.6 Recommendations 

a) Institute a collaborative research on the hydraulic exchange mediated by wetlands 
at the River mouth.  

b) Continue current work on sediment characteristics of the Nyando and Nzoia River 
mouths. 

 
3.6 Inter-annual And Annual Discharge Variabilty Of The Nyando And Other Lake 
Victoria Kenyan Rivers  
 
 Henry M Njuguna 
 
Abstract 
The combined discharge contribution of the rivers that drain the catchment on the eastern 
side of Lake Victoria is 7% of the total recharge of the lake. The rivers constitute about 
37.5% of the total surface runoff entering the lake. Preliminary mass balance of the lake 
has shown that 90% of the total phosphorus load is introduced to the lake through the 
rivers and their watersheds have become under increasing threat of degradation as a result 
of an expansion of rain-fed and irrigated agriculture.   
 
This analysis used 50 year simulated values of discharge to detect the seasonal, decadal 
and inter-annual variability. The simulations were generated from empirical observations 
of water levels, rainfall and stage discharge using the NAM model. Variability was 
detected using box plots and spectral analysis revealed the frequency of occurrence of 
wet and dry periods.  The Rivers exhibited between-group differences in their flow 
regimes as well as temporal variability in their peak signals. In the 1950s the River 
Nyando exhibited a stable discharge, while in the last 20 to 25 years the discharge has 
been characterized by erratic fluctuation associated with random flood and drought 
events. The Sondu and Yala rivers exhibited the same pattern of fluctuation over the 
months and years, suggesting similar characteristics in catchment hydrology. The results 
have profound significance in providing insight in flood modeling and forecasting 
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especially for the Rivers Nzoia and Nyando given the socio-economic impacts associated 
with flood occurrence in their basins.  
 
3.7 Environmental Degradation And Water Quality -- John Okung’u 
 
3.7.1  Introduction 
Sustainable development is the premise of Environmental Management. Environmental 
management involves preventing undesired effects of human activities on the 
environment. Good environmental quality is pre-requisite for the health and well being of 
human beings, plants and animals for sustainable social and economic development. 
Environmental degradation and pollution results from human activities. Degradation is 
caused by over-exploitation of resources for short-term benefits. Pollution originates 
from Municipal and Industrial wastes, as well as agricultural activities. Water is a basic 
resource upon which the development of other resources depends. Water resources 
management is therefore necessary in order to sustain economic productivity and social 
well being. Pollutants are transported in water and air to far distances and so affects very 
many people. 
 
3.7.2 Nyando River Catchment 
The Nyando River is one of the major Rivers in the Lake Victoria Basin. It drains parts of 
Nandi, Kericho and Nyando districts. It has a catchment area of about 3,600km

-2 and an 
average discharge of approximately 15 m3 s-1.  
 
The population of the basin is 746,515 (Swallow, this volume, Table 3.1.1). Crop farming 
and livestock keeping are widespread in the basin. Various agro-chemicals are used to 
boost agricultural production. Both large and small urban centres dot the basin, some of 
which have manufacturing industries. There are wet processing industries in the middle 
sections of the basin in Nyando district. Tea and coffee processing factories are located in 
the highlands areas of the basin.  
 
3.7.3 Objectives 
The objective of this paper is to identify environmental concerns for the Lake Victoria 
catchment in general, and of the Nyando River basin in particular, so as to formulate 
management policies and practices and also plan intervention programmes in order to 
reverse any negative trends. 
 
3.7.4 Approach 
The study involved evaluation of water quality in the Rivers as an indicator of the effects 
of different activities in the catchment. Three basic parameters; (a) nutrients total 
nitrogen (TN) and total phosphorus (TP), (b) total suspended solids (TSS) and (c) 
biochemical oxygen demand (BOD) were used. Nutrients were used to assess 
environmental impacts due to agricultural activities, suspended solids to evaluate soil 
erosion resulting from land and catchment degradation and biochemical oxygen demand 
to assess industrial and municipal effluents. 
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3.7.5 Results  
 
Table 3.7.1 Description of the Lake Victoria and Nyando Catchments 
Parameter Lake Victoria Nyando % 
Catchment area (km2) 36,378 3,652 10
Discharge (m3 s-1) 356.16 14.7 4.1
TN (mg l-1) 11.61 1.12 9.6
TP (TN (mg l-1) 1.69 0.38 11.3
TSS (mg l-1) 3229 364 11.3
TN (t yr-1) 12,193 520 4.3
TP (t yr-1) 2,113 175 8.3
TSS (t yr-1) 4,409,430 169,013 3.8
BOD (t yr-1) 12,220 909 7.4
Source:  Water Quality Component, Lake Victoria Environment Management 
Programme 
 
Table 3.7.2 Change in River discharges form past to present 
 

River Mean River discharge (m3 s-1) 

 1950 to 1960 1990 to 2000 

Sio 10.8 11.7 

Nzoia 108.8 142.2 

Yala 20.7 28.6 
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Source:  Water Quality Component, Lake Victoria Environment Management 
Programme 
 
Figure 3.7.1 Spatial Distribution of Total Phosphorus 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 3.7.2 Variation in Nutrients Concentration (mg/L) 

 
 
Figure 3.7.3 Suspended Solids Concentration, mg/L 
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Table 3.7.3 BOD loads into Rivers, kg/day 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Nyan

 
 

 
 
 
 
 
 
 
 
3.7.6 Discussion 
The change in River discharges indicates that there is marked reduction of soil cover with 
time resulting into increased runoff. Increased runoff causes flooding in the lower flatter 
reaches of the River. Pollutants concentrations depend on the activities in the River 
catchment. The generally high nutrient levels in the waters points the loss of fertilizers 
from the land. The excessive growth of water weeds in the lake is possibly due to the 
nutrients from the catchment. The high SS loads in the Rivers indicate loss of top fertile 
soil , thus need for more fertilizers hence more expenses. Poor agricultural practices and 
catchment degradation greatly influence soil erosion and release of nutrients. High BOD 
indicates the risk of water pollution which is not attractive to investors. Water pollution 
also results in lack of safe drinking water, thus affects health. Some Rivers sections even 
become anoxic during dry periods. When the environment is sick, people also become 
sick – Major causes of morbidity are due to diseases resulting from poor environmental 
and hygiene conditions. Sick people are less productive and remain poor 
 
3.7.7 Conclusion 
Based on the above analyses, the following conclusions can be made: 

- - 5920 Kisumu City 

7.4 32.4 4 % do/   L. Vic.
 

2,489 1,320 1,169 Nyando 

33,456 4,074 29,381 Lake Victoria 

TotalIndustrial Municipal 

BOD5 Loads in kg/day Catchment 

a) Substantial degradation of the catchments was noted.  
b) River Nyando also suffers from industrial pollution due to inadequate effluent 

management 
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c) Eutrophication in the lake is possibly due to the increase in Phosphorus loads 
d) Intervention measures are required to arrest further degradation of the catchments. 
e) Integrated approach to catchment protection and planning should be emphasised 

all over the catchment. 
f) Local authorities/Municipalities and Industries should improve their waste 

treatment facilities. Both liquid and solid wastes should be well managed 
g) The facilities should be well designed and approved by the relevant authority A 

strong science base should be put in place to produce information necessary for 
developing policies and practices for good management and sustainable 
utilization of resources 

i) Focused research should be done to find ways of improving final effluents   
j) As intervention measures are put I place further studies should be conducted to 

assess their effects  
 
 
3.8 Effects of flooding in the lower Nyando River Basin -- Leah Onyango  
 
3.8.1 Introduction 
Flooding is a frequent and recurring phenomenon in the Nyando River basin. A simplistic 
definition of floods is, “Too much water in the wrong place”. The Progressive English 
dictionary defines floods as, “Coming of a great quantity of water in a place usually dry”. 
Drastic natural events are seen as a disaster; therefore floods can be seen as a disaster. 
According to Wijkman & Timberlake (1984), poverty makes a society more vulnerable to 
disasters. Studies have established that poverty levels in Nyando District are high 
(Swallow, this volume; PRSP (2001), District Development Plan-2001-2004) and this 
makes the communities more vulnerable to the floods. For example flash floods in 
Tokyo, Japan (which is a developed country) will not have the same devastating effects 
on the community, as would be the case in Mathare Valley, Nairobi, Kenya. This is 
because the level of preparedness and mitigation in Japan is more advanced. Flood 
prevention and mitigation should therefore be part of the District Development Plan.  
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Figure 3.8.1 Nyando river basin showing administrative units falling within it 
 
 

 
 
3.8.2  Flood-Prone areas 
The Nyando River has four major tributaries, namely; the Ainabngetuny and Mbogo 
which originate from Nandi District, and the Nyando and Awach which in turn originate 
from Kericho district. 
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Figure 3.8.2 Flood-prone areas of Nyando district 
 

 
Floods are experienced in the lower course of Nyando River covering approximately 50% 
of Nyando district and parts of Kisumu District. This is the region geographically referred 
to as the Kano Plains. In this region, there is a natural wetland immediately bordering the 
lake, most of which though cultivated, is sparsely occupied. As one moves away from the 
wetland, the ecological conditions change but the terrain retains the same flatness. 
 
3.8.3 Causes of flooding in Nyando River 
The flat terrain of the Kano plains does not allow easy drainage of water into the 
waterways. As a result of this, rainwater tends to remain on the land for considerably 
longer periods than would be the case where the gradient is steeper. There is therefore 
need to intervene so that rain water can find it’s way into the waterways within a 
reasonable time to minimize negative impacts on the community.  
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Figure 3.8.3 Relief map of Nyando river basin 

 
 
The Black Cotton soils (Vertisols) found in the Kano plains do not allow quick 
infiltration of surface water into the ground. This compounds the problem of drainage 
since surface drainage is already impeded by the gradient (Omuto, 2003).  
 
Erosion as a result of inappropriate land use in the watershed and the flood plains leads to 
an increase in the sediment load of the river. The sediments fill up the channel in the 
lower course of the river where its speed is reduced by the gentle gradient. The channel’s 
capacity to hold water thus reduced, it becomes unable to hold the waters flowing 
through by the river and this leads to flooding. The upper reaches of the Nyando are in 
Kericho and Nandi districts where annual rainfall is high and it is this rain that causes the 
most devastating of the floods in the basin. Reduced vegetation cover in the watersheds 
leads to less rainwater percolating into the soils thus increasing surface run off which 
causes flash floods. The implication is that for the duration of the flash flood, the river 
channel is supplied with an unusually high volume of water, which it is not able to 
contain thus causing floods.  
 
The chain of events leads from one to the other as follows: 
a) Erosion in the upper reaches produces sediments that fill up the river channel 

reducing its capacity to hold water 
b) The high amounts of rainfall received in the catchments produces too much water for 

the silted up river channel to hold, and therefore it overflows its banks causing floods 
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c) Reduced vegetation cover in the watersheds leads to less rain water percolating into 
the soils thus increasing surface runoff which causes flash floods 

d) The flatness of the land makes the flood waters spread over a very large region, and  
e) The Black Cotton soils do not allow much of the water to percolate into the soil while 

the flat gradient does not allow it to drain away quickly. 
This chain of events indicates that though the floods are experienced in the lower reaches 
of the river, the causes can be traced to the upper reaches 
 
3.8.4 The Effects of floods 
a) Floods interfere with the seasonal pattern of agriculture 
Apart from rice, which is grown under irrigation, all other crops in the basin rely on 
rainfall for their cultivation. The rain falls in seasons and therefore the cultivation of 
crops follows the same pattern. The implication is that fields must be prepared within a 
certain period in order for crops to be planted at the right time for them to benefit from 
the rain if they are to mature on time. The occurrence of floods interferes with this 
pattern. Fields under water cannot be ploughed.  

 
The farmer must wait until the waters subside. Even then the Black Cotton soils of the 
Kano plains cannot be worked when the moisture content is high because of poor 
workability. The farmer therefore must give the fields more time to dry. When this kind 
of delay is extensive, the farmer is often late to prepare his fields. He then plants late. 
Since the rains did not wait for him, he often finds that rains are over before his crops are 
mature. The end results range from total crop failure to very low harvests. This therefore 
does not improve the food supply or the food security situation in the region, bearing in 
mind that the region is a net importer of foods. 
 
b) Floods limit the crops grown in an area depending on crop tolerance of flood 

conditions. 
Different crops have different tolerance levels to flood conditions. The main crops grown 
in the Kano Plains are sugar cane, cotton, rice, maize and sorghum. Rice and sugar cane 
tolerate flood conditions well but they are not staple foods. They are cash crops. Sorghum 
is the only staple food that tolerates floods well since the other staple food is maize and it 
is easily destroyed by water. Crops like beans have zero tolerance level for flood 
conditions and therefore they are not grown. 
 
c) Floods have adverse effects on livestock 
During floods, the pastures flood thus depriving the livestock of their source of food.  
Studies such as Onyango (2002) have shown that open range grazing is the most 
prevalent way of feeding livestock in the region.  Only a very small section of the 
community in the Kano plains practice zero grazing or grow fodder for their animals. The 
implication is that when the pastures are under floods the livestock do not have an 
alternative source of food. Animals also do not favor standing in water for long periods of 
time as they are forced to during floods. Their hoofs become tender and susceptible to 
damage. It is noted that people in this area do not have large herds of livestock and this 
can be partially attributed to the difficulties they encounter in handling the animals during 
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the floods. Poultry also suffer displacement during the floods, especially the chickens that 
have no soil to scratch. 

 
 
 
 
 
 
 
 
 
 
 
 

d) Floods render road networks impassable 
 
 
 
 
 
Figure 3.8.4  Effects of flooding on infrastructure and agriculture in the lower Nyando 
basin 
 
Floods render roads impassible in the region, especially so since most of the roads are not 
all weather. When the road is submerged, it cannot be used because it is not visible.  
After the floods subside, the roads are soggy so they must be given time to dry off. Most 
often than not, the floodwaters wash off the murram soils leaving behind only the Black 
Cotton soil. A very small amount of moisture in the soil will render the road impassible if 
it is of this type of soil. A breakdown in the communication network paralyses all 
activities in an area.  
 
e) Floods interrupt learning in schools 
During floods, schools in the flooded area are submerged and the process of learning is 
interrupted. The children must wade through the water to get to school and this is a 
dangerous exercise because no one knows what is below the water. It is also not good for 
their health because they get to school when they are wet and can easily catch diseases 
such as pneumonia. Many children cannot attend school because their family life is 
disrupted and some have to migrate out of the area. It is a common practice in the area 
that when there are floods, schools close until the floods subside. These students must 
make up for lost time because the National exams will not take into consideration the fact 
that they lost school time every time there was a flood. 

 
f) Floods disrupt household routine and social functions 
When floods occur, household routine and social functions are interrupted. There are 
basic routine household procedures that can easily be dismissed as insignificant but are in 
reality the core of family life. Let us take the example of food and the fireplace. Every 
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family must eat to exist. The same applies to the whole community. During the floods 
there may be food but most of the community will not be able to cook their food because 
their fireplace is on the floor and is submerged during the floods.  
 
A survey conducted by Onyango (2001) in the flood zone established that 92% of the 
people interviewed cooked with firewood in a fireplace on the floor.  The implication of 
this is that most people will have great difficulty cooking food as long as the area is 
flooded. Another basic procedure that one can easily take for granted is sleep. The same 
study established that that 80% of the children do not have beds and therefore sleep on 
the floor. Where do these children sleep during the floods? 

 
g) Floods adversely affect health and sanitation 

 
Health and sanitary conditions are notoriously bad in the Nyando basin during the floods. 
The incidents of water related disease is increased during the floods. There is water 
everywhere but no clean water to use.  Water contamination occurs in several ways. Pit 
latrines, which are the common toilet systems in the area, overflow and contaminate other 
water sources. The black cotton soils in the area make the construction of pit latrines 
expensive because they must be lined with concrete. Those not constructed in this manner 
collapse under flood conditions, but few people can afford pit latrines. The end result is 
that most homes do not have latrines. When there are floods, all this sewage is washed 
into the waterways thus contaminating the water. Rivers and wells are not even options 
because they are submerged. The viable sources are roof catchments, bore holes and 
piped water.  According to the 1999 National Population Census, only 36% of the 
population does access their water in this manner as shown in Table 3.8.1. The remaining 
64% are at risk of using contaminated water. This makes them susceptible to water 
related diseases such as bilharzias, malaria, typhoid, dysentery, cholera, and amoeba. 
Disease reduces the productive capacity of the population thus increasing poverty in the 
region. 
 
Table 3.8.1 Number of Households in Nyando District By Source Of Water 
 
Source of Water  Number of households % Population 
Ponds   7,917 11.6 
Dams 388 0.6 
Lake 593 O.9 
Streams/Rivers  25,503 37.3 
Springs 2,135 3.1 
Wells   7,242 10.6 
 Boreholes          12,489 18.6 
Piped water 11,624 17.0 
Jabias/tanks  480 0.7 
Total 68,321 100 
Source: 1999 National Population Census Vol.2 
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h) Floods necessitate temporary out migration from flood areas 
Due to the disruption caused by flooding, and the resulting unsanitary environment it 
creates, some families find it necessary to migrate out of the flood zone for a period of 
time. They are forced to move out in search of pasture for their livestock and a safe place 
for their families. This out migration adds to the disruption of life. 
 
i) Floods cause destruction of property 
Property is often destroyed during floods. Since income levels are relatively low in the 
region, most of the dwelling houses are of a temporary nature. The 1999 population 
census indicates that 75% of the households in Nyando district have houses whose floors 
are earth and 72% have mud walls.  Only 12.2% of households have permanent houses 
with stone/brick/block walls .  
 
During the floods, many houses suffer damage as the mud walls are washed away. Repair 
of the houses then becomes an annual procedure after the floods. Schools also suffer the 
same fate because most of them are also built of temporary materials. Other than the 
homes being destroyed, there is also loss of household items that are damaged by the 
water. These include items such as mattresses, sofa sets and foodstuffs.  Resources and 
energy that would have otherwise been used for development are continually channeled 
to repairing damage caused by the floods. 
 
3.8.5 Interventions 
Since flooding is a recurring phenomenon in the Kano plains, various attempts have been 
made to address it over the years. This paper briefly evaluates the major attempts. 
  
a) Water management and development programme 
The government of Kenya recognized the fact that the floods in the Kano plains 
generated problems which the people were not able to handle on their own therefore it 
invited a team of Italian consultants-ITALCONSULT-to carry out a feasibility study of 
the Nyando and Nzoia River basins which were experiencing similar problems. The 
objectives of the study were to find ways to:  1) control floods in the Nyando River 
Basin.; 2) drain the Nyando River Basin, and 3) improve the economic base of the people 
of Nyando Basin (Ministry of Water Development and Italconsult, 1983). 
 
The study came up with the several strategies through which these objectives could be 
realized. This was to include the construction of dykes in the lower reaches of the River 
where the volume of water is often too high for the River channel to contain. The purpose 
of the dykes was to contain the River waters within a defined area. Canals were to be 
constructed to improve drainage in the whole area. Dams were also to be constructed 
upstream to control the flow of water and at the same time produce hydro electricity. 
Irrigation schemes were to be set up where rice was to be the main crop for income 
generation and food production. The strategies were to be implemented in three phases: 
long term, medium term and short term. However, due to lack of funds the project did no 
t take of at the expected time only one phase of the dyke construction was commenced in 
1983 and is not yet complete. 
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The lack of completion of the dykes in particular and the programme in general has led to 
it  not contributing much to controlling floods .Some of the problems of the dyke project 
include wearing away due to erosion, inadequate maintenance programme.low level of 
community participation due to top-down planning and lack of funds to complete 
construction. 
 

b) Ahero Rice Irrigation Scheme.  This was a Government Pilot Project, run by the 
National Irrigation board (NIB). The objectives of this project were to:   1) Control floods 
by diverting water into the irrigation scheme; 2) Generate income for the farmers from 
rice production; and 3) Contribute to food production and food security. 

 
In the initial years, the people accepted the scheme but at some point, they found the 
operations unacceptable. Preparation of land, purchase of agricultural inputs and sale of 
farm produce was all done by the NIB. The farmers did not like this because it did not 
give them any options. Although the people were the owners of the land they were not 
allowed to get their titles .The land was held in trust for them with no individual titles. As 
a result of this among others the farmers went on strike and refused to abide by the NIB 
regulations.   President Moi stepped in and declared that they be issued with individual 
titles. This has not been done to date and the scheme is no longer operational as a rice 
irrigation scheme. Farmers make individual decisions about what they grow.  
 

(c) Smallholder Irrigation Support Organization (SISO) 
This an organization of the local farmers that supports irrigation on private farms in the 
wetlands in the lower reaches of the Nyando River. The objective of SISO is to provide 
farmers outside Ahero Irrigation Scheme with irrigation water. This is achieved through:  
1) Construction of irrigation canals; 2) Central management of irrigation system by SISO; 
and 3) Private management of farms by individual farmers. 
 
Physical structures such as canals were constructed by GOK, MOARD and the 
Government of the Netherlands. One major canal is complete and serves 28 schemes, 
which are operational (530 ha.). There is a proposed phase two, which is to cover 600 ha. 
SISO is currently searching for donors to fund this phase. 
 
3.8.6 Conclusions  
This research shows that floods in the Nyando river basin cause suffering and destruction 
of property. This makes worse the poverty situation which is already bad. However the 
floods also bring silt which improves the soil fertility and productivity. In order to reverse 
the environmental degradation caused by floods and improve the poverty situation, it is 
necessary to minimize the devastating effects of the floods and channel the waters to 
positive productive purposes.  
 
3.8.7 Recommendations  
Flood control requires interventions both in the upper catchments and in the flood plains. 
In the upper catchments, the major task will be to increase vegetation cover and to reduce 
erosion. This can be achieved through intensifying reforestation and afforestation, use of 
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appropriate farming technologies such as intercropping and mixed cropping, controlled 
grazing in the range lands to prevent overgrazing etc, coupled with an intensive campaign 
for creating awareness within the communities. It requires mobilization of resources and 
a high level of community participation to ensure sustainability which is essential 
because these procedures must be continuous if they are to be effective.   
 
In the flood plains, the major tasks will be to improve drainage and control floodwaters. 
Drainage requires the construction of physical structures that require large capital 
investments. To make this more cost effective an integrated approach is needed. The 
transport network can be developed alongside the drainage system in view of the fact that 
flooding destroys the roads. As the roads are raised above the flood level, the drainage 
channels are also deepened to carry away excess water not only from the road but also 
from the surrounding area. The major drainage channels would then run alongside the 
major roads while the smaller ones would ran alongside the minor roads. This network of 
drains along the roads can then be linked to a major drainage system which eventually 
drains the waters into the lake. Before this water gets to the lake it can be put to other 
uses such as irrigation farming and fish farming which can contribute to income 
generation for the community. 
 
With specific reference to the wet land at the mouth of the Nyando River, it is important 
to note that in controlling floods the natural ecosystems should be conserved where 
possible. This study does not recommend the draining of the wetland. What it 
recommends is the putting in place of measure to ensure that areas outside the wetland 
are not subjected to flooding. 
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3.9 Effects of flooding on human health in Nyando River basin -- A. Langat 
      
3.9.1 Introduction 
Health is defined as “a state of complete, mental, social and physical well being and 
not merely absence of disease or infirmity”.  Hence effects of flooding on human 
health can be either physical or psychological or both.  In terms of occurrence, health 
effects can be categorized as:-Those happening during flooding; Those developing in the 
days or early weeks following flooding and; Longer term effects which may appear after 
and/or last for months or years.  These categories can be divided into direct and indirect 
health effects. 
 
3.9.2 Direct Health Effects  
Direct health effects are caused by the floodwater and occur during flooding.  These 
include mortality from drowning and also injuries. 
 
3.9.3 Indirect Health Effects 
Indirect health effects can be the consequences of damage to major infrastructure and 
property such as water supply systems and excreta disposal systems. These include:  
(i) Infectious diseases both water borne and vector borne diseases.  Incidence rates of 
diseases that are present before flooding may increase because of breakdown in excreta 
disposal methods or overcrowding among displaced persons; and (ii) Post-traumatic 
stress disorder, including anxiety depression, psycho-social disturbances.  Besides trauma 
caused by the flooding itself, many mental health problems stem from geographical 
displacement, damage to the home or loss of possessions.  They may persist for months 
or even years after the event itself. 
 
Table 3.9.1. Effects of Floods on Human Health 
(a) Direct Effects 
Causes Health Implications 

• Stream flow velocity;  
• topographical features;  
• absence of warning;  
• rapid speed of flood onset;  
• deep flood waters;  
• landslides;  
• risky behaviour,  
• Contact with polluted water 
• Increase in physical and emotional 

stress 
 
 

• Drowning; injuries 
• Respiratory diseases; shock; 

hypothermia; cardiac arrest 
• Wound infections; dermatitis; 

conjunctivitis; gastrointestinal 
illnesses; ear, nose and throat 
infections; possible serious 
waterborne diseases 

• Increased susceptibility to 
psychosocial disturbances and 
cardiovascular incidents 
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(b) Indirect Effects 
Causes Health Implications 

• damage to water supply and sewage 
systems 

• insufficient supply of drinking 
water 

• insufficient supply of water for 
washing. 

• disruption of transport system 
• disruption of underground piping; 
• dislodgment of storage tanks; 
• overflow of toxic waste sites; 
• release of chemicals;  
• disruption of petrol storage tanks,  
• standing water, heavy rainfall; 

expanded range of vector habitats 
• rodent migration 
• disruption of social networks;  
• loss of property, jobs and family 

members and friends 
• damage to health services; 

disruption of “normal” health 
service activities 

• possible waterborne infections 
(enteropathogenic E. coli, Shigella, 
hepatitis A, leptospirosis, giardiasis, 
campylobacteriosis); dermatitis; 
conjunctivitis 

• food shortages;  
• disruption of emergency response 
• potential acute or chronic effects of 

chemical pollution 
• vectorborne diseases 
• possible rodent-borne diseases 
• possible psychosocial disturbances 
• wounds 
• food shorages 
• decrease in normal health services 

 
 
 

Source: Menne, B. et al., (2000). Floods and Public Health consequences, prevention and 
control measures. NewYork, United Nations. 
 

3.9.2 Flooding Effects on Health in the Nyando River Basin 
Flooding as a natural disaster is the most common and most costly in economic terms in 
the lower part of the Nyando river basin.  High precipitation in upper parts of the 
catchment areas of Nandi and Kericho do precedes flooding.  Coincidentally, high 
rainfall in these highlands does annually occasion malaria epidemics. 
 
Malaria epidemics occur annually between May and July in Nandi and Kericho upper 
parts of Nyando river basin after long rains with the only exception being during the 
1997/98 El Nino phenomenon which occurred during end of 1997 and early 1998, and 
was followed by malaria epidemic. 
 
On the other hand, upsurge in water borne diseases like diarrhoea normally coincides 
with flooding in the lower part of Nyando river basin. 
 
3.9.3 Public Health Preventive Measures 
With climate change phenomenon occasioned by global warming there is bound to be 
more flooding globally.  This calls for preparedness and response mechanisms at all 
levels.  Using weather forecasts information from Kenya Meteorological Department and 
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Drought Monitoring Centre, Nairobi, affected communities can be sensitized so as to 
respond effectively to possible flood health threats. 
 
During and after the floods it is very essential to carry out monitoring and surveillance of 
flood-related diseases to map out potential risks to estimate the vulnerability of 
communities.  In addition, this would assist in making an inventory of existing resources 
and to help implement Intersectoral District/Provincial Coordinating mechanisms so as to 
ensure an appropriate and adequate response to any disease outbreak. 
 
Adequate preparedness and response requires networking amongst all players both in 
public and private sectors.  Local and Central Authorities can organize and effectively 
coordinate relief activities, including making the best use of local resources and properly 
managing national and international relief assistance.  This should include initiatives to 
ensure safe drinking water, food safety, sanitation and hygiene, medical supplies, 
preventive measures against disease vectors and measures to ensure mental health and 
well being, such as stress reduction and counseling. 
 
 
SESSION 4  
REVIEW INFORMATION ON POTENTIAL SOLUTIONS 
 
4.1 Effects of plot-scale fencing and short-term fallow on runoff and biomass yield in 
lower Nyando basin -- M. Hai 
 
4.1.1 Introduction 
The eutrophication problems of Lake Victoria have been strongly linked to soil erosion, 
and this is associated with land use related problems such as clearing of surface cover. 
From a baseline assessment in 2000, it was found out that cultivation enhances episodic 
runoff and erosion, roads and footpaths had the highest runoff and bushland provides the 
most effective protection to soils.  It was therefore necessary to investigate, in the short-
term, effectiveness of specific technologies on certain land uses.  This investigation was 
carried out through a study that aimed at (i)  Evaluating the effect of isolating grazing and 
degraded areas on runoff and erosion and (ii) Evaluating the performance of Tephrosia 
candida as a short-term fallow and its effectiveness in reducing runoff and erosion. The 
study area is shown in Figure 4.1.1.  
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Figure 4.1.1 Location of study area.  
(The 7km2 Upper Ragen (b) is located in Nyabondo, a steep escarpment about 5km south 
of Nyakach Bay (a). GPS topographic outlines of the two working areas (Bur-Kamach 
and Nyamarimba) are shown. The dots within these areas represent instrumentation sites, 
some of which were used for evaluating interventions.) 

 
 
4.1.2 Methodology 
Two degraded and two normal grazing plots were isolated from livestock for one year 
from April 2001 at Nyamarimba and Bur-Kamach, and another two were left open for 
grazing.   An annual fallow with Tephrosia candida was relay-planted on four plots in 
each area with a maize crop in April 2001. Maize was harvested in July and the fallow in 
February 2002.   For both interventions, runoff was monitored throughout the year. 
 
4.1.3 Results and discussions 
In summary, in the grazing fields, there were no significant difference between grass 
yield from isolated and open grazing fields at Bur-Kamach.  Isolation more than doubled 
grass yield at Nyamarimba.  The plots at Bur-Kamach produced in order of magnitude 
more grass than Nyamarimba.   In the degraded fields, fencing more than doubled grass 
yield at Bur-Kamach but had little effect at Nyamarimba. The best recorded grass yield 
from an isolated degraded plot was 17 times less compared to grazing field.  Intra-plot 
degradation differences seem to have more influence on grass yield.  It can be concluded 
that isolation is more effective for less degraded areas. 
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Table 4.1.1 Above ground biomass yield of 10-month Tephrosia candida fallows at two 
sites in lower Nyando Basin. 
 

Nyamarimba Bur-Kamach  
Plot Dry stem Dry Litter Total Dry stem Dry Litter Total 
 Tons/ha Tons/ha Tons/ha Tons/ha Tons/ha Tons/ha 
1 2.32 0.87 3.19 0.38 0.24 0.62
2 1.66 0.33 1.98 0.50 0.28 0.79
3 3.26 0.95 4.21 0.65 0.28 0.92
4 4.15 1.54 5.68 0.46 0.23 0.69
Mean 2.85 0.92 3.77 0.50 0.26 0.76
SD 1.09 0.50 1.57 0.11 0.03 0.13
 
 
The difference between biomass yields at Bur-Kamach and Nyamarimba depicted in 
Table 4.1.1 could not be explained by nematode infestation or rainfall. More work is 
being done to determine the cause. 
 
Generally, the improved fallow is produced at very low opportunity cost as the second 
season is often left open with the natural fallow.  The hectare value of stem at market 
prices is USD 15.7 (Bur-Kamach) to USD 89.6 (Nyamarimba). 
 
In terms of reduction in runoff, provisional results suggest that, the fallow at Bur-Kamach 
had insignificant impact on runoff and erosion.   The fallow at Nyamarimba resulted in 
runoff reduction of 10-15%.  Isolation of degraded plots across the two areas showed no 
difference in runoff reduction.   There was also no difference between isolated and open 
grazing fields at Bur-Kamach.  BUT, compared to 2000, surface runoff went down by 
30% at Bur-Kamach due to better surface cover. 
In conclusion, the grass yield results suggest that the effectiveness of grass cover 
recovery is strongly influenced by the prevailing degradation levels.   As degradation 
increases, fencing alone is inadequate and other technologies would be needed.   Good 
grass performance could be important in developing intensive cut-and-carry dairy 
systems.   
Short-term fallow reduces runoff and provides needed fuel.  Isolation of grazing area 
could reduce runoff and enhance possibility for higher livestock output. 
 
 
4.2 NALEP/ICRAF experiences in the lower catchment - Z. Magara 
 
4.2.1 Agricultural decline in the Nyando Basin 
There are several indicators of agricultural decline in the area under consideration and 
they include:  (a)  Nutrients loss as experienced in the amount of yield harvest farmers 
get e.g. for Maize in some farms less than 6 bags per acre have been reported;  (b)  
Increased striga infestation which reduces yields by up to 30% or  even 100%;  (c)  Less 
than 20% of the farmers use certified farms inputs e.g. Maize seed, fertilizers etc;  (d)  
Change of farming systems.  There is more dependency on cereals than cash crops like 
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cotton, sugarcane, which for some reasons the market has not favored them;  (e) Loss of 
some grass and tree species e.g. star grass, couch grass and tree species e.g. trees like 
Balamites acgyptiaca, Terminalia browonii, Acacia nilotica have gradually disappeared; 
and (f)  Reduced herds of livestock. 

 
4.2.2 Land degradation/Floods issues 
In the lower parts of the catchment, gullies have formed which move at the rate of over 
more than 50m in three years.  Effects are that some homesteads and farms have been 
swallowed up and destroyed by the gullies, some infrastructure like roads, water supplies 
and bridges have been washed away.   Although great efforts have been put in place by 
the government of Kenya and non-governmental organisations, not much progress has 
been made.   In addition, most of the Action Plans that have been stipulated have not yet 
yielded any fruits.  Floods continue to recur during peak periods of the rain season and 
although mitigating strategies have been cushioning farmers, these have not been 
sustainable.  Some of these mitigating strategies include: (i) Provision of relief food;  (ii) 
Availability of seed from Drought Recovery Programme; and (iii)  The construction of 
the dyke at River Nyando, which has taken quite huge sums of money but still the 
distance covered is negligible.   
 
4.2.3 NALEP Focal Areas  
These can be termed as collaborative learning sites in the Nyando basin and quite 
remarkable achievements can be cited including: (a) Community self-mobilization based 
on research extension linkage for environment and enterprise development e.g. 
community waterpan at Bur-kamach; (b) Participatory agroforestry trials at farmers’ field 
e.g. soil fertility trial plots in K’obongo and also germplasm development (bananas, neem 
trees, Mohinga etc;  (c) Community nurseries in farmers fields e.g. at Bur-kamach;  (d)  
There has been an improvement in the rate of implementation of the farm specific action 
plans (FSAPs) compared with the first two years;  (e)  Common Interest Groups (C.I.Gs) 
have been formed but are not cohesive enough to tackle issues on market led enterprise 
development i.e. they are not spontaneous; and (f) Sensitized of farmers on negative 
impacts of communal/free range grazing of livestock on agroforestry farming, but still 
very little is forthcoming from their side. 
 
4.2.4 Action points 
There is need to integrate agroforestry and other water management aspects at each 
individuals farm for the cumulative effect to be achieved in the Nyando basin.   Although 
from the previous initiatives, a community based land care approach have been 
recommended, it requires massive investment over along period of time.  Hence there is 
need to plan for them in the short/medium/long-term with workable plans in terms of 
resources and participation.  Some of the policies on land and water management require 
reviewing to be in tandem with the dynamic environment.  Also the communities need to 
be widely sensitized to invest and own the resource management programme.  It is 
recommended that during the discussion session of this workshop, the participants should 
try and come up with approaches that would help in assisting communities to come up 
with market led enterprise development to enable them come out of the poverty traps. 
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4.3 NALEP/ICRAF experiences in the upper catchment - P. Makheti 
 
4.3.1 Achievements in the Tinderet Focal Area 
Agricultural collaborative activities were started in this focal area 2 ½ years ago.  The 
area has implemented about 1810 farm specific action plans (FSAPs).  Other initiatives 
that have been undertaken include establishment of 34 tree nurseries of which 20 are 
individually owned with about 20,000 seedlings and are 14 group nurseries with 52000 
seedlings.  The farmers have planted this year (2002) 5000 seedling and currently have 
more than 40,000 seedlings surviving.  Othe activities include River protection to 
enhance safe livestock watering;  spring protection at Kipisiwo;  bulking 7 drought 
tolerant crops: cassava, finger-millet sweet potatoes;  PRAs & CAPS developed;  5 
farmer/staff tours to other districts have been undertaken, development of  demand-driven 
enterprises through CIGs e.g. tea, dairy goats, bee keeping, passion fruit;   470 jiko liners 
have been purchased and installed by community;   Community rural access roads- 
construction of a 6 km road at Kipisiwo with contribution from  NALEP, the Tea estate 
farmers and Chemilil Sugar Company with a pledge by Nandi County Council that it will 
provide 40,000/- for use in opening an access road 10km ring road by Diguna. 
 
NALEP in collaboration with ICRAF has also carried out training of community interest 
groups (CIGS) and FADCs in community organization and development including 
capacity building and artificial insemination training for improved livestock breeds.   
There has also been the formation of district and divisional FADC networking 
committee—to be incorporated into Divisions and District Development Committees. 
 
The focal area has been instrumental in establishing on-farm trials of new soil fertility 
improving shrubs of different varieties and has acted as a link between farmers, extension 
and research.  It has also received support from the local politicians through resource 
mobilization and they have been able to raise 430,000/= to support the CIGs action plans.  
The focal area members continue to encourage enterprises that improve ground cover-e.g. 
tea, fodder trees and sugarcane and also emphasizes the need for commercial tree 
planting for woodfuel and timber provision.  To enhance information sharing, the focal 
area members have formed stakeholders and collaborators forum in which they 
encourage gender mainstreaming.  In addition, they have formed the Nandi Outgrowers 
Tea Association (NOTA) to enhance enterprise development.   
 
4.3.2 Constraints   
The major challenges that the Tinderet Focal Area members have to contend with 
include:  Degradation of land resources and declining soil fertility due to land 
subdivisions;  Degazzement and subdivision of fragile forests on steepy gradients for 
settlement of squatters in Nandi hills and Tinderet;  Lack of credit to the farming 
community;  Gender issues in environment management;  Marketing of produce –lack of 
improved infrastructure and  On-farm produce processing technologies. 
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4.3.3 Way forward 
To facilitate development and enhance improved livelihoods in this region, it is 
recommended that:  Forest cover degazettement should be stopped.  District Environment 
Committee should gazette minimum economic land ownership in the rural areas.  
Farmers associations should be formed and where they exist, they should be strengthened 
e.g. service commodity SACCOs, Mobile banking, Tea SACCOs should be supported.  
The local Authority should to invest in  infrastructural development like roads & markets.  
Collaboration between the various stakeholders should be strengthened as it is key to 
success in accessing technology to farmers who should in turn demand for services and 
cost share in their planning and implementing.  For effective partnership, capacity 
building and training to change attitudes towards farming and agricultural production in 
general should be enhanced to facilitate rural development.  Finally, participatory 
monitoring and evaluation to improve overall adoption and implementation of agreed 
programmes should be a priority. 
 
 
4.4 Integrated Management of the Nyando Watershed: Experiences, Constraints 
and Future Plans of the Lake Victoria Environmental Management Programme  
J. Maina 
 
4.4.1 Introduction 
Integrated Soil and Water Conservation is one of the eight components of LVEMP, and is 
grouped among the Land Use Management Components.  The Ministry of Agriculture 
implements it and the specific areas of operation include the Nyando Catchment - 
Kisumu, Nyando, Kericho and Nandi districts.  The overall goal of improved land use 
management of the Nyando Catchment is to reduce the flow of sediments and nutrients 
into the water system that lead into Lake Victoria.  The specific objectives of the 
programme include: (1) quantifying soil erosion and nutrient loss from different land 
covers and uses; (2) designing remedial measures and sustainable agricultural practices; 
(3) developing systems to promote soil and water conservation; and (4) establishing 
demonstration units to disseminate successful Soil and Water Conservation measures.  
The implemenbtation strategy of the programmes activities is through the Focal Area 
approach in line with NALEP-Sida programme of MOARD. 
 
4.4.2 Major Achievements 
The programme has undertaken various types of initiatives in the Lake Victoria basin.  
The Focal Area approach has involved about 564 Focal Area Development Committee 
members and has managed to sensitize forty-seven (47) communities and develop 5000 
detailed Farm Specific Action Plans (FSAPs). The members have constructed 200 
kilometers of contour bunds and established 20 tree nurseries with an average annual 
capacity of 3000 seedlings.  It has also excavated 5 water pans to harness excess runoff 
and assisted communities in Okana and Kisumu to excavate 4.5KM of clogged water 
canals and also protect eight water springs for clean water supply to communities.  In 
terms of capacity building, LVEMP has trained four officers at the MSc level and 45 
others on short courses and has conducted exchange visits where 100 farmers participated 
in visits outside the Catchment.  To facilitate information sharing and exchange, the 
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Programme has initiated collaboration among Land Use Management Components and 
developed a Joint Action Plan for Nyando Catchment.  For resource allocation, it has 
helped fund four micro-projects with one being co-financed by County Council of 
Kipsigis.   
 
To help identify appropriate land rehabilitation techniques and develop sustainable 
technologies, LVEMP has conducted several studies around Lake Victoria basin key 
among them a study on Suitable Soil Conservation Techniques in the Nyando Catchment 
and also another on Quantitative Assessment of the Effect of Soil and Water 
Conservation on Crop Yields and the Biophysical Environment (see preliminary results 
below). 
 
(i) Quantitative Assessment of the Effect of Soil and Water Conservation on Crop 

Yields and the Biophysical Environment – Siwot Focal Area, Kericho 
 
NOTE:  The data presented represents preliminary results. 
 
Table 3.4.1 Mean maize yields tons/ha and kgs/100m2 in the SCF and NTF farm plots for 
the year 2002 in Siwot focal area. 
 
MAIZE YIELDS SC FARMS NT FARMS 
 SCF 1999 SCF 2000 SCF 2001 NTC 
Kgs/10MX10M Plots 36.12 24.64 12.33 11.26 
Maize yields in Tons/ha 3.61 2.46 1.23 1.13 
• SCF----- Soil Conserved Farms   
• NTC---Not Conserved 
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Figure 3.4.1 Trends and variation of maize yields in the farms conserved in different 
years and the unconserved farms   
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Table 3.4.2 Monthly number of species and their total averages (April to September) 
 

Number of species Mean no of 
species 
 

Flora Fauna 

Treatments 

A M J Jul Au S A M J Jul Au S 
Flora   Fauna 

Conserved 
farms 

2 3 5 6 7 6 4 6 6 7 8 9 5 7 

Unconserved 
farms 

2 3 4 2 2 3 3 4 4 3 4 3 3 4 

  
 
4.4.3 Constraints and Challenges 
The main challenges include: Poor turnout during sensitization and PRA sessions, Failure 
to implement the FSAPs – 60 % implementation, Lack of maintenance of conservation 
structures leading to low performance, FADC’s reluctance to steer conservation activities 
after handover by area staff, Low participation of women-29% only in conservation 
work, Socio-cultural barriers – e.g. tree planting and policy conflicts e.g. riverbank 
protection, wetland rehabilitation. 
 
4.4.4 Future Plans 
 It is necessary to enhance community empowerment through training and exposure 
visits.  It is also vital to enhance collaborative efforts for the LVEMP - Land Use 
Management Components, with other stakeholders.  It is also essential to encourage 
micro-financing of community projects with increased community contribution and co-
financing by other stakeholders.   To quantify soil erosion and nutrient loss from different 
land uses and covers, it is important to conduct verification studies and also pursue the 
study on Quantitative Assessment of the effect of soil conservation on yields in addition 
to developing geographical information system (GIS) overlays for the Nyando 
Catchment.  To enhance conservation efforts, it will berucial to repair sluice gates at 
Ombeyi (Nyando District) to regulate water flow across the schemes down to Okana 
(Kisumu District).  
 
4.4.5 Conclusions 
The extent of degradation in the Nyando catchment requires integrated approaches with 
participation of all the stakeholders – institutional interdependency have to be encouraged 
at all costs. 
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SESSION 5: WORKING GROUPS - DEVELOPMENT OF ACTION PLANS FOR 
THE NYANDO RIVER BASIN 
 
5.1 The Approach 
The workshop organizers suggested two approaches to choose from to form the form the 
basis for the discussion groups. The first alternative was to form the groups on the basis 
of different spatial scales of the agricultural and environmental problems in the Nyando 
river basin. The macro-scale would cover integrated water management and wetland 
conservation, the intermediate scale would cover community and catchment 
management, while the micro / farm scale would cover innovative ways of extension, 
new ways of integrating environmental concerns and the empowerment of the farmers.  
The second alternative was to form sectoral groups; the suggested three groups were, land 
use and agriculture, health and water, and basin level issues and management. The 
meeting opted for the sectoral approach and formed 3 discussion groups accordingly. 
 
5.2 Tasks Assigned To Each Group 
Each group was asked to perform the following tasks for their sectors: 
  
1) Identify key problems in each of the sectors. 
 
2) Identify solutions to the problems in terms of: 

• Technical solutions  
• Institutional solutions 
• Policy issues 

 
3) Formulate action plans. Action plans should include the following: 

• Who are to be involved in the implementing the plan? 
• What kind of information is required for implementation of the plan? 
• What resources will be needed in the implementation of the action plans? 
• What are the resource gaps? 
• How will the action plans be implemented? 
• Evaluation/impact assessment 

 
4) Indicate the time frame for the action plans as follows: 

• Short-term plans (next year) 
• Medium-term plans (3-4 years) 
• Long-term plans (next 20 years). 

 
5.3 Output From Discussion Group 1 - Land Use And Agriculture 
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 Key problems Solutions 
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Actors 
(not 
adequate 
time to 
complete
) 

1 Increased land 
degradation and 
deforestation 

Intensify soil and water conservation X    

  Develop forest management plans 
and enforce existing legislation 

 X   

  Promote on-farm tree planting X    
  Carry out re-forestation in appropriate 

places 
 X   

  Promote on-farm soil conservation and 
demonstration of opportunities 

X    

2 Inappropriate land 
use practices and 
inappropriate 
enterprises 

Enhance land use planning  X   

3 
 

Inappropriate land 
tenure 

Land reform  X   

4 Land fragmentation 
 

Land reform  X   

5 Inadequate 
application of land 
use policies 

Enforcement of existing regulations 
on land use.   

  X  

6 Over exploitation of 
natural resources 

     

7 Inadequate 
institutional 
framework 

Community capacity building and 
empowerment 

    

8 Over grazing and 
free grazing livestock 

Match livestock numbers to the 
carrying capacity of the land. 

X    

9 Inadequate 
information transfer 
on available 
technology 

Enhanced research-extension-farmer-
linkages. 

X    

10 Top–down approach 
to development 

All agencies need to adopt more 
integrated approaches 

 X   

  Participatory technology development 
and dissemination. 

 X   

  Empower farmers  X   
  Involve community leaders in 

technology dissemination 
 X   

  Greater use of radio and newsletter X    
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for dissemination 
  More effective research – extension – 

farmer linkages 
 X   

11 Poor infrastructure Review legislation.  X   
  Provide market information X    
12 Adverse climatic 

conditions 
Development early warning systems 
for flood conditions 

  X  

  Promote water harvesting X    
  Revive irrigation development  X   
  Review Nyando Flood Control 

Master Plan developed in 1980 
X    

  Implement relevant portions of 
Nyando Flood Control Master Plan 

 X   

13  Dependency 
syndrome among 
farmers 

Economic empowerment through 
coordinated efforts of all relevant 
service providers 

    

  Narrow gaps among collaborators     
  Promote alternative sources of 

livelihood for farmers 
    

14 Political interference Sensitize politicians and 
communities. 

X    

15 Population pressure Provide rural residents with 
alternative sources of livelihoods. 

 X   

  Promote family planning  X   
  Reduce child mortality   X  
16 Poor soils/rough 

terrain 
Expand research on soil fertility 
improvement 

 X   

  Expand on-farm soil conservation  X   
  Regulate farming on steep slopes.  X   
  Reforestation.     
17 Lack of resources for 

land management 
More effective utilization of 
indigenous knowledge 

X    

  Expand conservation effort X    
  Support common interest groups to 

pool resources and knowledge 
X    

  Greater resources for extension 
providers in the basin. 

 X   

18 Lack of awareness. Capacity building at farm level.     
  On-farm demonstration of 

opportunities 
    

 
Priority short term plans 
• Intensify soil and water conservation and tree planting 
• Strengthen research –extension –farmer linkages 
• Information development and dissemination 
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• Community capacity building and empowerment 
• Promote water harvesting 
• Review the Nyando Flood Control Master Plan 
• Sensitize politicians and communities 
 
 
 5.4 Outputs Form Discussion Group 2: Health and Water  
 
 

 Key problems Possible solutions 
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Actors 

1 Floods Undertake an expanded 
programme of renovation and 
construction of  water 
harvesting structures  

X X X MENR, MOW, LVEMP, 
local communities, local 
authorities  

 Expand water and soil 
conservation in priority areas 

X X  MOARD, ICRAF, 
LVEMP, MENR, local 
communities, local 
authorities  

 Build and maintain dykes in 
the flood risk area of the Kano 
plain 

X X X MENR, local 
communities 

 

 

Enforcement of laws and 
regulations affecting use of 
steep hillsides and riverine 
areas  

X   MENR, NEMA,LVEMP, 
Local administration 

2 Poor water 
management in the 
Nyando basin 

Spring and well protection X X X MENR, MOH, MOARD, 
ICRAF, local 
communities, local 
authorities 

  Appropriate design of water 
storage systems 

X X  MENR, MOH, MOARD 

  Adequate investment support 
at all levels: community 
household, public, private. 

X X X MENR, MOH, ICRAF. 

  Public awareness education 
and training 

X X  MENR, MOH, NGOs, 
MLG, Schools,  ECO-
SCHOOLS 

  Improved networking among 
agencies involved in the 
Nyando 

X X  ICRAF, MOARD, 
MENR. 
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  Strengthening water user 
groups 

X X  MENR. 

  Use of easements to safeguard 
catchments 

 X X MENR, District 
Environment Committees

3. Inadequate portable 
water supply. 

Appropriate planning design 
of water supply systems. 

X X                                              

  Develop sustainable 
participatory operation and 
maintenance of domestic 
water systems. 

X X  MENR, MOH 

  Promote rainwater harvesting. X X  MENR, MOH, MOARD, 
ICRAF 

  Rehabilitate and conserve 
existing water and supply 
systems 

X X  MENR, MOH,  
MOARD, ICRAF 

  Support community groups in 
monitoring water quality. 

 X X MENR, ICRAF 

4 Erratic water 
availability 

Water conserving 
technologies in agriculture 

X X X MENR, MOARD, MOH, 
KARI 

  Develop and promote drought 
resistant trees and crops. 

X X X ICRAF, MOARD, KARI 

  Supplement natural 
precipitation with irrigation. 

 X X MOARD 

5 Increased surface 
runoff 

Strategic diversion of runoff 
along footpaths, roads, 
gulleys, cattle tracks, etc 

X X X MOARD, ICRAF. 

  Afforestation and re-
forestation in a strategic 
manner  

X X X MENR, MOARD, 
Forestry Department, 
KEFRI 

  Regulate cattle movement in a 
strategic manner targeting 
water points.  

X X  MOARD, local 
communities 

 
 
 

 Cultivate community 
participation.- 

X X X MOARD, MOH, MENR, 
OP. 

6 Poor management of 
existing water 
supplies 

Sensitize and mobilize 
community water users 

X X X MENR, MOH, MOARD, 
ICRAF, OP. 

  Secure adequate financial 
support 

X X X MENR, MOARD, 
ICRAF, MOH, 
ROCKEFELLER 
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 Train communities on 
operation and maintenance of 
water supplies 

 X X MENR, MOARD, MOH. 

 Enhance existing policy 
implementation to embrace 
greater community 
participation 

 X X MENR, MOH, MOARD 

 

 

Enhance appropriate low-cost 
technologies-cost effective 
and sustainable 

X X  MENR, MOARD, MOH. 

7 Poor water quality. Appropriate site 
selection,conduct hygiene 
education focusing on safe 
water handling. 

X X  MOH, MENR 

8 Poor sanitation. Promote good hygiene and 
sanitation practices. 

X X X MOH 

  Scale up sanitation coverage.  X X MOH 

9 Inappropriate 
technological 
options for 
sanitation.  

Promote area specific 
sanitation options. 

 X X MOH 

10 Diseases. Promote primary health care 
activities (PHC) 
 
Community mobilization for 
disease prevention (malaria 
HIV/AIDS) 

 X X MOH 

  Develop and support basic 
treatment health facilities i.e. 
health centers, dispensaries 
and Bamako initiative sites. 
Supplies equipment 

X X X MOH 

11 Lack of awareness 
of the links between 
water management 
and health 

Enhance awareness through 
workshops, barazas, print and 
electronic media, schools and 
organized community groups.  

X X X MOH, MOARD 

12 Socio-cultural issues Integrate socio-cultural 
concerns in the planning 
design and implementation of 
health projects at all levels. 

 X X MOH, MENR, MOARD 

13 Poor housing and 
social amenities 

Improve housing and social 
amenities through community 
participation. 

X X X MOH, MLG. 
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  Facilitate extension services 
to offer appropriate 
technologies. 

X X X MOH, MOARD. 

14 Energy sources. Pursue alternative sources of 
energy supply. 

 X X MOARD, MENR. 

  Promote energy-saving  jikos X X X MOARD.MENR. 

  Encourage wood lots. X X X ICRAF.MENR, 
MOARD. 

15 Gender concerns. Mainstream gender at all 
levels of programme 
development. 

X X X  

16 Vulnerable groups Devote special resources to 
these groups to address their 
social needs. 

X X X GOK, ICRAF. 

 
 
Priority short-term plans  

a) Health issues  
• Malaria prevention and control          
• Vector control activities through environmental management (manipulation and 

modification), biological control and chemical control (indoor residual spraying 
and larviciding) 

• Equitable provision of health facilities, B.I.Centers and community dispensaries. 
• Procurement of medical equipment and supplies 
• Community sensitization and mobilization 
 
b) HIV prevention and control 
• Prevention through information, education and communication 
• Promotion and distribution of condom use 
• Equitable provision of voluntary counseling and test centers 
• Procurement and distribution of anti-retroviral drugs to the affected people 

 
c) Key water and sanitation issues for immediate action 
• Rehabilitation of existing water and sanitation systems (dams, water pans, cut-off 

drains, excreta disposal systems) 
• Protection of water sources (springs and wells). 
• Promotion of rain water harvesting technologies for domestic and agricultural use 

(construction of new water pans/dam sand Ferro cement tanks) 
• Scaling up of Agroforestry techniques in the entire Nyando river basin coupled 

with provision of the required germplasm 
• Sensitization and mobilization of communities to actively participate in water and 

sanitation projects 

 67



• Capacity building at community level for the projects’ sustainability. 
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5.5 Outputs Form Discussion Group 3: Basin-Level Management Issues 
 
 

 Key Problems Possible Solutions 
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Actors 

1 Non-point pollution 
 

     

2  Land degradation / overgrazing 
 

Maintaining herbaceous 
cover/restoration in areas 
suffering from high rates of 
erosion (fast sources)  
 

X X X  

  Maintain / enhance land 
productivity in areas suffering 
from low rates of erosion (slow 
sources)  through agroforestry, 
phosphorus replenishment etc. 
 

X X X  

  Management and conservation 
of nutrient sink areas to 
maintain their buffering 
capacity 
 

X X X  

3 Inadequate policy to address 
issues at basin level 
 

Analysis and harmonization of 
policy issues. 
 

X X   

4 Inadequate knowledge and 
awareness on the general 
principles of management of 
such degraded lands (at the 
various levels from national, 
regional to local level e.g. 60% 
cover for fast sources—also at 
policy level) 
 

Consolidation, documentation 
and awareness creation on 
possible options/interventions 
 

X    

Capacity building 
Advocacy 

X X   5 Inadequate capacity/strategy in 
advocacy at basin level 
 Proactive policy interventions 

that offer financial incentives  
 X X  

6 Inadequate decision support Institutional arrangements that X X   
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tools  
 

empower and ensure 
participation of communities in 
collaboration with GOK 
departments, NEMA, research, 
NGOs, local government etc  

  Involvement in politicians in 
search for solutions  
 

X X X  

7 Inadequate institutional 
arrangements—Provincial and 
district environment committees 
are based on administrative 
boundaries while issues span 
wider geographic areas 
 

Networks/Networking/Linkages 
that integrate institutions e.g. 
4K clubs, Umbrella groups, 
COSOFAP, NEMA structures 
etc 

X    

8 Continuing conversion of 
wetlands/forests/bush into other 
land uses 
 

Diversified investments in rural 
development  

 X   

9 Getting converted areas back to 
near original/required status 
 

Enforcement of existing 
regulations on use of sensitive 
areas 

    

10 Learning systems/impact 
assessment 
 

Development and packaging of 
appropriate messages and use 
of appropriate dissemination 
/sharing channels e.g. schools. 
 

X X   

11 Limited community 
involvement/mobilization at 
basin level (processes)  
 

Community and resource 
mobilization—rally a 
community around a cause---
water etc  
 

X X   

12 Conflicts on resource 
use/management---upstream 
and downstream, land tenure 
and gender 

Diversification of economic 
activities  
 

 X X  

  Promote enhanced market 
orientation in agricultural 
production 

 X X  

 
 
 
SESSION 6 - REPORTS FROM FARMERS 
  
6.1 Report from Kobongo Focal Area – William Oneya 
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6.1.1 River Nyando: Her Problems And Goodness. Sad And Happy Farmers (They Cry 
Like The Farmer At Katuk Odeyo Gulley) 
I have lived with the River Nyando for more than 60 years. The first flood I witnessed 
was in 1947 April. The River which meanders and bends from the Nandi and Kericho 
hills down through the Kano plains has a mind of its own. This River cause a lot of 
destruction when it floods.  It also carries away a lot of soil which obstructs the mouth of 
the river. The obstacles make the floods worse and they also make the river change its 
course. This River has changed its course many times. 
  
In my youth we used to remove such obstacles as trees that were carried down by the 
river. In those days the river had all types of fish and in large numbers. This is what most 
of the farmers fed on. Now there is very little fish in the River. In those days the River 
was also very narrow. Floods were not a threat to life but created a natural irrigation 
system. It even left fish behind which we collected easily. Homes were far from the River 
bank and the fields were fertile and we could have bumper harvest more than once a year. 
With rain in the Nandi and Kericho hills, the River would swell and flood the fields even 
when there was no rain in the lowlands. Direct rain falling on the lowland did not affect 
the River. It affected the fields; the homes and life in general therefore contour drains (cut 
off drains) were dug communally to direct water from the homesteads. These contour 
drains were given a local name OKUTA. This was ordered by the government but the 
people rejected it because of the use of force. Though the idea was good it failed. 
 
As the people increased in numbers and their livestock also increased they moved into the 
flood prone areas. Former grazing fields were occupied by people.  Communal land such 
as the river banks were also taken by people. The people who settled in the flood prone 
area became victims of the floods. They cried to the colonial government who come up 
with the idea of the construction of a dyke.  This dyke constructed by the colonial 
government did not go up to the lake. 
 
The 1961 rains completely destroyed these dykes as there was very severe flooding. The 
lake level also rose and swallowed many homes including a market called Nyamware, 
which is still in the lake today. Many people moved away. 
 
Development came with a new set of problems. Roads increase flood areas because of 
poor drainage. This can be witnessed on the road from Kisumu and Katito on the right 
where the road prevents water from flowing to the lake and in this way creating floods. 
The cry of the farmers for help reach the authorities who give one statement “will be 
considered when funds are available”. The present dykes were never completed 
therefore they have not solved our problem. 
 
Conclusions 

1. Research has been done on Nyando River, documents printed, projects proposed 
and approved, funds released, intended projects begun, funds used, but projects 
never completed. 
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2. Researchers who come to our areas do not include the community from the 
drawing board to the end. We are brought in at the final stages and this has 
created more problems than solutions. 

3. The motive of some research is development which has led to the implementation 
of projects such as Ahero Rice Irrigation Scheme, SISO, etc. 

4. The dyke which was our hope was rudely introduced to the people without regard 
for our property and without compensation where it was necessary. 

5. The dykes research is concentrated along River Nyando only but the lake also has 
its problems on the other side. 

6. River Nyando should be tamed by planting more trees at the source, along the 
banks, and up to the lake coupled with construction of the dykes and 
reinforcement on the River bank where there are sharp bends. Bridges should also 
be built so that the farmers can cross the River to their fields on the opposite side. 

7. Laws that govern the river bank, the source and the mouth should be such that the 
community can adopt them with help in their implementation. 

8. Finally any project proposed should be a project that does not antagonize the 
farmers. 

9. Maintenance of drainage across the road must be effective. Members of the 
community living near them should be involved in keeping them open and where 
they are inadequate the department concerned should open new ones. This will 
keep the water flowing and the fields can be productive. 

10. Where floods encourage irrigation then this should be done with proper 
management from the farmer with assistance from the ministry where possible or 
NGOs whose interests are clear.   

 
6.2 Report from Katuk-Odeyo Focal Area farmer – Edwin Ouko 
   
6.2.1 Problems identification in the community Action Plan and proposed solutions 
 
1) Soil erosion and soil fertility 

These problems are being addressed through programmes and activities aimed at: 
• Planning of soil fertility improvement plots through biomass transfer  
• Use of manure and compost.  
• Use of food crops like cowpeas which performs the dual purpose of food 

security and improves soil fertility 
 
2) Gully formation and development 

The gulley covers about 6 hectares of land and has displaced over 40 families who 
seek refuge among relatives. It is about 6km long from Ngeny dam in Chebitet to 
just near Kibogo where it joins Awach River. 
 

3) Inadequate farm forestry 
People lived by batter trade, buying fuel wood from Chebitet for local 
consumption and for sale in the market. 
 

4) Inadequate water for domestic and livestock use 
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5) Unreliable rainfall 
 
6) Social Cultural Constraints  
 

High Poverty Levels 
• High poverty levels have resulted in little farmer investment in environmental 

conservation. 
• Decreasing fertility levels on the current croplands is forcing farmers to begin 

cultivation on erosion prone steep lands.  
• Poor grazing patterns and livestock trampling while in search of watering 

points causes a lot of run off. The consequence of these problems has been 
aggravated gully erosion. The gully development is currently progressing at 
10 meters per year. 

 
Handout Syndrome 
Dependency syndrome worked against us to derail the implementation of community 
action plan at the start of implementation of community action plan. The officials 
who were initially elected were more interested in soliciting for handouts from the 
community and not in leading the community in implementing the intended Action 
Plans. Clanism also slowed the farmer participation in implementation. Some farmers 
viewed the implementation of activities as being for those whose clans had been 
represented in the committee. 

 
7) Current Situation 
 
 (a) Soil erosion and inadequate water  

• Terracing (stone lines, fanya juu etc). 
• Construction of waterholes at farm level (runoff management) currently we 

have 24 at homestead level. 
• Rehabilitation of dams (formation of dam committees to oversee the 

rehabilitation). So far of the 3 dams, one has successfully been desilted. 
• Road rehabilitation. 

 
(b) Food security. 

• Introduction of early maturing crop varieties e.g. seredo, PH4, pioneer, H513. 
• Water harvesting for crop production i.e. zai pits (tumbukiza) for bananas, 

Napier grass etc. 
• Semicircular bunds for bananas, mangoes, etc.currently we have over 300 

bananas planted in water harvesting structures. 
 
 (c) Inadequate farm forestry 

• Setting up tree nurseries at individual and group levels. 
• Setting up woodlots. 
• Planting fruit trees. 
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 (d) Poverty. 
• Formation of common interest groups e.g. dairy farm forestry. 
• Introduction of drought tolerant crops e.g. cassava sweet potatoes etc. 
• Training demonstration on income generating activities e.g. low yield 

addressed by biomasstransfers9improved fallows) 
. 
The Focal Area Development Committee was over hauled to pave way for a committee 
with representation from all clans. The three clans that make Katuk Odeyo are Jimo, 
Agoro and Kasaye. They each elected their officials to manage their natural resources 
that fall under their jurisdictions. These subclan committees then contributed 4 officials 
each to the overall committee of Katuk Odeyo. 
 
Formation of umbrella committee (Katuk/Sigowet) to facilitate coordination of natural 
resources management and utilization across the divide. This has brought about a healthy 
competition on implementation of the new technologies for crop production and 
diversification. These committees have provided good entry points for collaborators like 
MOARD AND ICRAF who offer technical assistance and also help in market 
identification. We feel that there are opportunities for sustainable land management and 
will also arrest high poverty levels better than cash hand outs 
 
8) The Way forward 

• Strengthen the umbrella committees, the focal area committees and the clan 
committees by more capacity building. 

• Request for development partners who will work with the community in 
rehabilitation of the dams and the cut off drains to dam and divert excess runoff 
from Sigowet into Asao River. This is highly technical work and the technicality 
and the resources involved may not be fully achieved by the community alone. 
The development partners may also assist in construction of more dams as the few 
that are there cannot both meet the requirements of the community and control 
excess runoff that is causing havoc at Katuk Odeyo according to a report by 
ICRAF and MOARD. 

• Construct more water holes at homestead to also dam water in small ponds at 
homestead level. 

• Intensification of Dairy improvement scheme. This should include dairy goats 
• Involve more young men and women. 
• Writing of project proposals for funding the rehabilitation of the current water 

pans and construction of new ones and the cut off drains..The MOARD and 
ICRAF have qualified the works for rehabilitation and constructioin, which will 
need inputs from other stakeholders. 

• There is need for more capacity building amongst the farmers.  
 

6.3 Report from Chebitet Focal Area – Mathew Kilel 
The focal area was started in the year 2000/2001.The area is in Segowet division of 
Kericho District. The same focal area was later extended to Chebitet ‘B’ in the year 
2001/2002.  At the initial stage in the year 2000, the stakeholders ICRAF/SIDA held 
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several barazas to sensitize the community. A PRA exercise was also carried out. It was 
established that the area has several problems in the following areas: 

(i) Poor roads  
(ii) Poor human health  
(iii) High levels of poverty  
(iv) Low crop /livestock yields 
(v) High soil Erosion  
(vi) Land tenure  
(vii) Lack of firewood 
(viii) Water (domestic /livestock) 

From the above problems a community action plan (C.A.P) was developed. The 
community was trained and taken for exchange visits and tours to sensitize them. This 
awareness made the community alert to the problems and how to manage them. They 
worked to find solutions and interventions. 
 
 Since then, the community with the collaborations and stakeholders have managed to 
move forward with an aim of solving the ranked problems as identified by the P.R.A. 
Developments that have taken place include: 
 
1) Establishing tree nurseries and planting of trees (woodlots). 
2) Soil Conservation measures such as construction of water pans to arrest the run of 

water. 
3) Protection of water springs for domestic use. Two are already protected. 
4) Introduction of drought resistant crops E.g. Bananas, sweet potatoes and cassava.  

Every homestead has established a banana plot. 
5) Soil fertility improvement trials including striga weed control and use of manure. The 

same has been done through various fertility improvement demonstrations. 
6) Common interest group (C.I.G). Stakeholders have assisted groups in various ways: 

• Beekeeping -- tours, visits and trainings. Mobilization and collection of funds. 
Ordered for Langtroth Hives (from Africa Now). 

• Bull Scheme -- establishment of napier grass, construction of bull shelter. Bull 
issued. 

•  Agroforestry -- training for farmers. Provision of seedlings/seed for planting -
over 20,000 tree seedlings raised.  

•  Energy saving – woodlot established, kitchen garden for 50 families, 100 families 
installed improved jikos.  

• Land tenure – mobilized elders to understand problem of dispossession of the 
youth; educational meetings; a good number of the elderly have already 
subdivided their farms to their children. 

• Health facilities – 7 public and 2 private dispensaries established  
• Roads -- The community has been mobilized to contribute towards a road 

across the focal area. So far they have raised over Ksh 200,800 and they come 
together to offer labor and materials. If assisted with the construction of the road 
the area will improve. Currently the area cannot be easily reached by the 
stakeholders and the community finds it difficult to market what they have 
produced. 
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 Last but not least much attention should be focused on the catchment area of the river 
and the speed at which the gullies are moving upwards due to a lot of runoff from 
Chebitit focal area. I proposed for the construction of more water pans and tree planting 
in the region. If this is not done many families will be displaced in the near future.  I 
request that more NGOs move into the area and those that are already active in the area 
be given more time in the region because the major problems have not yet been solved. 
There is still a need for more funds. 
 
 
6.4 Report from Burkamach-Rakwaro Focal Area – Pamela. Okumu 
Name of focal area: Burkamach-Rakwaro 
Number of families: 345. 
Agro-ecological zone- lower mid-land zone (LM3). 
 
Problems identified during the PRA and contained in the (CAP) community action plan. 
 
1.  Lack of food security due to poor soils, soil erosion and infestation by striga weed.   
2. Lack of water for domestic use, livestock and crop production 
3.  High poverty levels due. 
4. Environmental degradation due to deforestation and soil erosion 
 
Interventions/Solutions implemented 
  
Problem 1: Lack of food security 
 
• Diversification of crop production through introduction of drought tolerant and high 

yielding crop varieties, especially cassava, improved mangoes, bananas planted in 
water harvesting structures, commercial sisal production.  

• Striga weed control research trials by use of desmodium and leguminous plants -- 30 
farmers have adopted type III trials on their farms. 

• Composting technology demonstrations conducted to improve soil fertility. 
 

  Problem 2: Lack of water   
• Design and construction of water pans. Two water pans already excavated and are 

supplying 200 households with water. The farmers excavated for 6 weeks. Note: 
There is need for another water pan to be excavated as planned during the CAP. Any 
development partner who can assist will be appreciated. 

• Constructions of individual household pans.14 household pans have been constructed. 
   
Problem 3     High poverty levels 
Started income generating activities in bee keeping (2 groups have purchased beehives), 
poultry keeping (3 groups have started), and commercial sisal production.  
             

 76



Problem 4  Environmental degradation 
1.  Energy conserving technology demonstrations conducted to reduce fuel wood use.   
2.  12 tree nurseries established which supplied seedlings for on farm afforestation in the 
focal area.   
3. 14 farmers established tree woodlots on badly degraded land.     
 
 
SESSION 7 
INSTITUTIONAL STATEMENTS OF PRIORITIES AND CONTRIBUTIONS TO 
ACTION PLANS 
 
7.1 Ministry of Environment and Natural Resources, Water Development Department - 
J. Okungu 
The Provincial Water Office, Nyanza Province is very happy to note the concerns of 
other partners on the problems in the Lake Victoria catchment in general and Nyando 
River Basin in particular. The problems in the lower Nyando basin, which falls in 
Nyando District of this Province, were seen during visits to some parts of the basin. 
 
The Department has been working all along on water resource management and 
development. Following the field visit and the presentation in this seminar, our office is 
ready to work with organizations, institutions and NGOs to help alleviate the 
environmental problems in the basin. 
 
 We are ready to participate by making available our able technical staff including 
engineers and researchers (chemists, hydrologists and geologists) as well as artisans to 
help in planning, design, investigations, and implementation and monitoring of agreed 
interventions in order to address the identified problems. However, this team would 
require some facilitation for fieldwork and repair of some of the available equipment. 
Some of the tasks we can do include the following: 
 

a) Our staff can carry out hydro-geological investigation. 
b) Spring protection should be done with adequate supervision by qualified staff 

available in the region. 
c) Heavy machinery (earth movers) can be mobilized for use but require some 

rehabilitation. 
d) Our drilling rig might require some rehabilitation so as to be used if need be for 

drilling boreholes in Nyando District. However drilling work or work requiring 
heavy machinery can be contracted out to a number of organizations in the region. 

e) Our staff can also do monitoring and dis-infection of water points.  
 

All in all, the office will actively participate in implementation of agreed work plans 
through both the district and provincial offices to ensure their success.  

 
Thank you very much as you arrange to have a plan of action drafted, and actual actions 
taken. 
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7.2 Ministry of Agriculture and Rural Development (MOARD) - C. Mbara 
 
7.2.1 How the MOARD will fit in the next phase of the project 
The Ministry of Agriculture and Rural Development is already working in the Nyando 
basin through the NALEP, LBDA, KARI, LVEMP and Fisheries Department. Since the 
overall objective of the project is to reverse environmental degradation, increase 
productivity and alleviate poverty, the MOARD will take the lead in coordinating the 
activities of all participating institutions as specified in The Kenya Rural Development 
Survey and Poverty Reduction Strategy Paper. 
 
7.2.2 The Way Forward 
There is need to form two steering committees, one each for Nyanza Rift Valley 
provinces, to coordinate the activities of the project. The respective Provincial Directors 
of Agriculture and Livestock Extension will chair the Steering Committees. 
 
We need to consolidate into a data bank all information currently being held by various 
organizations and institutions. The information should be packaged for use to mitigate the 
problems in the Nyando Basin. 
 
We need to involve all collaborators and stakeholders at all levels and stages of project 
activities. The MOARD proposes the formation of Lake Victoria Development Intiative 
(LVDI) as an umbrella organization to coordinate the activities of reversing the 
environmental and agricultural decline not only in the Nyando Basin but the wider Lake 
Victoria basin. 
 
7.3 World Agroforestry Centre (ICRAF) -  B. Swallow 
 
 The World Agroforestry Centre is concerned about environmental and agricultural 
decline in the Nyando River Basin. In view of this, the Centre is willing to work together 
with other collaborators to reverse these trends in the following ways: 
 
1. ICRAF will provide various map products that show problem and intervention areas. 
2. We will offer support to the District and Provincial Environment Committees. ICRAF 

will also offer support to NEMA in the preparation of the State of Environment 
Reports, possibly jointly with the Department of Resource Surveys and Remote 
Sensing (DRSRS) and the Department of Physical Planning in the Ministry of Lands. 

3. Networking –COSOFap. 
4. Promoting education and creation of awareness in schools via the African Network 

for Agroforestry Education and the Kenya Organization Of Environmental Education 
(KOEE). 

5. We will continue to support NALEP and other activities of the MOARD with more 
emphasis on institutions spanning across the focal areas. 

6. Creation of awareness can be embarked on through the production of brief materials 
for journalists and linking with the IUCN network on environmental journalism in the 
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Lake Victoria Basin. There should also be identification of a few specific messages in 
the short term. 

7. ICRAF will conduct research on the new Acts (e.g. The Water Act (2002), The 
Environmental Management and Co-ordination Act (1999) and institutions to see how 
they can be implemented to solve the prevailing problems. A clarification for instance 
is urgently needed on land tenure issues in the riparian areas. 

8. KARI and ICRAF are developing a new project on improving livelihoods and 
protecting the environment of the Nyando basin for possible funding from the World 
Bank.   

9. In addition to our already strong links with the Ministry of Agriculture and Rural 
Development, ICRAF will also strengthen collaborations with NEMA and LVEMP. 

10. ICRAF plans to continue participatory research and technology testing in the Nyando 
and to communicate the results of that research to relevant stakeholders.  Possible 
research priorities are to examine prospects for a Landcare-type approach to 
collective natural resource management and the use of positive incentives for good 
environmental management. 

11.  We are also willing to continue to do some co-ordination and information sharing 
among stakeholders in the Nyando basin.    

 
 
7.4 National Environmental Management Authority - K.S.A. Buigutt 
 
The National Environmental Management Authority will contribute to the reversing of 
agricultural and environmental decline of the Nyando River Basin by: 
 

1. Strengthening the Provincial and District Environment Committees through 
capacity building of members and provision of financial support, equipment and 
training materials.  

 
2. Using the provisions of the Environmental Management and Co-ordination Act to 

develop, gazette and implement regulations and guidelines for the management of 
environmentally sensitive areas 

 
3. Developing and implementing programmes and activities at policy, extension and 

farm levels using all channels including formal and informal 
 

4. Promoting development and use of cleaner technologies including reducing 
generation of waste, recycling and re-use of wastes 

 
5. Promoting participatory ecosystem management approaches, including those of 

trans-boundary resources 
 

6. Promoting enhanced development of alternative sources of livelihoods to reduce 
pressure on natural resources like land and forests 
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7. Co-ordinating Lead Agencies to ensure that their development plans reduce 
pressure on natural resources like land and forests and their programmes and 
projects incorporate environmental concerns. 

 
8. In particular, the Authority will work with relevant District Environment and 

Provincial Committees to ensure that the Provincial and District Environment 
Action Plans incorporate the concerns of this workshop. 

 
 
7.5 Moi University -  J. Okeyo 
 
The public universities have and will continue to engage in activities that should 
contribute to agricultural development and environmental conservation in the Nyando 
basin.  The universities that may have the greatest roles to play are Maseno University 
and Moi University.  
 
The universities can contribute to capacity building through both long term and short 
term courses on (i) Environmental impact assessment (EIA); (ii) Water quality; (iii) solid 
waste management; (iv) GIS/Environmental planning and management; (v) Biodiversity 
inventory and conservation; and (vi) Horticulture & pesticides.  
 
In the long-term, the universities can contribute to M.Phil and D. Phil programmes in 
natural resource management, agricultural development and management, and wetland 
management.  

 
The Universities can also contribute useful information through participation in 
workshops and seminars. A lot of relevant research has been done at Moi and Maseno 
Universities. The findings can be disseminated for use the Nyando Basin. Universities 
can also be involved in collaborative research and help set the environment research 
priorities not only in the Nyando Basin but also for the entire Lake Victoria Basin area. 
 
Budgetary provision in the MOARD should include the just proposed Lake Victoria 
Development Initiative (LVDI), with provisions for upper catchment and lower 
catchment committees. 
 
7.6 Kenya Organisation of Environmental Education (KOEE) - D. Otieno 
The Kenya Organization of Environmental Education (KOEE) was established in 1997 as 
a venture to build the capacity of schools and communities to implement Agenda 21. The 
main aim of the organization is to promote education for sustainable development. The 
approach to this is through environmental action learning (EAL) which provides learning 
with opportunities for hands on problem solving civic action. 
 
The eco-schools programme is one such programmes. KOEE has been coordinating this 
programme in Eastern Africa since 1997 in collaboration with UNESCO and UNEP. This 
strategy has been supported by the NEMA as an effective strategy for promoting public 
awareness and education on environmental issues in Kenya. 
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With regard to the Lake Victoria Basin initiative, and particularly the Nyando River 
Basin, KOEE would like to introduce the Eco-School initiative to contribute to the 
current efforts to reverse environmental and agricultural decline. The activities will 
involve the following: (1) environmental auditing involving schools and communities; (2) 
development of action plans; (3) Integration of environmental issues in the national 
curriculum; (4) training of trainers and teachers in natural resource management; (5) 
Development of curriculum and materials; (6) Initiate micro-projects in schools in 
collaboration with community groups and specialized agencies such as ICRAF to serve as 
learning aids and demonstration centers; (7) form eco-school partnerships, international 
and regional networks to promote global learning, sharing of information and 
experiences, and twinning of schools and communities to collaborate in addressing 
problems in the Nyando River basin. 
 
7.7 Advocacy Group (FAN, EAWs, RPK) -  B.Meso 
7.7.1 Introduction 
The Advocacy Group was established during the Soil and Water Conservation 
Programme of the MOARD. Currently, it is under NALEP which comprises MOARD 
(extension component) and KARI/ICRAF (research component). The advocacy 
component is implemented by three NGOs. These are the Forest Action Network, East 
African Wildlife Society, and Resource Projects (Kenya). 

 
Some of the achievements of this group of NGOs include: 

a) Empowering the Maragoli communities on land tenure issues in the Maragoli hills 
and the Ogiek community against forest destruction. 

b) Empowering the Ngong communities to lobby against quarrying in the Oloolua 
forest. 

c) Awareness creation in communities around various watersheds such as the Mau, 
Mt Elgon, Lorroki, Kakamega, Gatamaiyu and Oloolua. 

d) Empowering user groups to lobby for their rights and come up with development 
initiatives. 

 
One role of advocacy is to address thematic advocacy issues and awareness creation 
within the community e.g. land ownership and relevant legislations and, relevant 
environmental policies and legislation. 
 
Another role involves the support, establishment and empowerment of community 
decision-making structures to champion rights and policy issues on sustainable catchment 
management.  Advocacy supports the civil society organizations, including lobby groups 
championing for specific issues (e.g. work with the Nyanza Professional Caucus to lobby 
for resource management concerns within the basin). 
  
Advocacy lobbies for large investments in identified and agreed upon intervention 
initiatives (e.g. re-establish the rice irrigation scheme and revive cotton growing in the 
region while sourcing for alternative markets). It also informs and creates awareness to 
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decision makers such as politicians on implementation performance and response to 
interventions instituted. 
 
 What the Advocacy Group (EAWLS, FAN, and RPK) can do in the Nyando Basin  
The Advocacy Groups can liaise with other stakeholders to identify wider policy issues 
for considerations in the Nyando Basin. They can also facilitate Civil Society 
Organizations in the basin to lobby decision makers to implement initiatives that are 
acceptable. Together with local leaders and peoples’ representatives, they can highlight 
the plight of Nyando residents and lobby for increased resource investment in the basin at 
the same time empowering communities to participate and own the intervention 
processes. 

 
SESSION 8 
STATEMENTS BY REPRESENTATIVES OF PROVINCIAL AND DISTRICT 
ENVIRONMENTAL COMMITTEES 
 
8.1 District Commissioner, Nandi: N. Tonui (Representing the DC, Nandi) 
Ladies and Gentlemen, I would like to take this opportunity to thank the organizers of 
this workshop because it is in such a forum that we are able to: (1) Reflect on the past;       
(2) Compare with the present; and  (3) Focus on the future and plan for it using the past 
experience.  Nandi District has greatly benefited from ICRAF and its partners in the 
project implementation.  Impacts have been felt in areas such as spring protection, water 
and soil conservation, improved health, fruit tree planting and improved economic 
situation of the communities involved in the project among many others. 
 
We are grateful to the all the organizations for identifying and funding various focal areas 
across our district. Selection for projects to be funded had a wide coverage and was far-
reaching for example in Nandi Hills there are Four focal areas - Taito, Chebarus, 
Kipukreng Kesoino, Kipseburo; Five in Kaptumo -  Kabai, Sosio, Chepkongony Kundos 
Kaborokim; Four in Aidai - Orobo, Kapkures Kipwarang, Kapsosiryo and Seven others 
in - Setek, Kipsiwa, Kimetgel, Chebias, Torotri, Kamelil , Ainapugetung 
 
The impact of your programmers have already been felt at different levels which include:  
(i)  It has led to people saving on time and reserving their energies since they take short 
distances and time hunting for water time sited and energy  reserved is therefore utilized 
in constructive and productive work e.g. farming especially in indirect discussion; (ii)  It 
has led to protection of springs; (iii)  It has led to soil conservation –due to reduced 
animal tracks and extensive and intensive agroforestry in the region; (iv)  It has led to 
improvement of health standards of the people in the region due to-clean quality water for 
domestic use, fruit production -  “A fruit a day keeps a doctor away”; (v) It has led to 
improvement of food security; (vii) Economic empowerment of the people in the district 
has been enhanced because of improved livestock productivity as a result of water 
availability and  tea, coffee and fruit growing plus bee keeping  which are all sources of 
income. 
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Our Role as District Environment Management Committee (DEMC) is mainly concerned 
with environment conservation and we are willing to continue offering logistic support 
and enhance policy issues that promote a sound environment.  We are concerned with the 
improvement of the welfare of our people and at the same time the conservation of our 
environment.  We shall therefore continue offering our logistic support to the 
programmes of these organizations to complement the technical support from you.  Our 
support will be in terms of: Participating and contributing in policy making;  Participating 
tirelessly in sensitizing the public on the need to conserve the environment through many 
ways suggested by all these organizations;  Participating vigorously in mobilizing the 
public to offer community support to and participation in your/our programmes; and 
Participating in monitoring and reporting on the progress of various projects in various 
focal areas.   We shall also chip in to resolve conflicts between group members of various 
groups in the focal areas and also greatly enhance the enforcement/enactment of the 
Presidential ban on the fetching and transportation of forest material e.g. timber. 
 
Activities undertaken by DEMC include: (i) Our DEMC has worked together with 
KWS in the launching of the Bonjoge Game Reserve as a tourist attractive area, We 
thank the Nandi Country Council for having availed funds for opening up of the road to 
this Game reserve.  In November 2001, the DEMC members together with the councilors 
of the Nandi country councils made an extensive tour to Lake Baringo, Lake Bogoria, 
and Nakuru National Parks to compare the tourism potential in Nandi.  We thank the 
KWS Director Mr. Nehemiah Rotich for having availed funds for this successful trip. (ii) 
The DEMC together with KWS has made a headway in the conservation of the Sitatunga, 
a unique species of antelopes at Kirigiral swamp in Nandi.  We strive to conserve these 
species of antelopes in spite the fact that the people around the area are poaching them 
claming that they have “sweet intestines”.  (iii) On wetlands conservation our DEMC 
undertook research and made inventory of all the wetlands in the district with a view to 
properly manage these wetlands considering their importance as a source of water 
purification and other important factors.  (iv) The DEMC members visited the North 
Nandi forest after having been informed that there were squatters from the neigbouring 
districts encroaching there. Plans are being made to rehabilitate this area.  (v) The DEMC 
together with a youth group called “Kapsabet Vision Youth Group” cleaned up Kapsabet 
Town.  (vi) Nandi District have Rivers heading to L. Victoria emanating from or passing 
through it e.g. River Yala River Kobos, Ainaprigetuny  River etc. and the DEMC 
together with the soil and water conservation component of LVEMP have identified 
various focal areas along these water ways to conserve and enhance proper utilization of 
the resource. 
 
Problems being encountered:  This are various and include  (i)  Lack of allowances for 
DEMC members who have retired;  (ii)  Lack of funds at the time of need particularly 
when the DEMC members want to tour key areas (and for mobilization of the public); 
and (iii)  We would like to appeal to the wetlands component of LVEMP to chip in and 
assist. 
 
Finally, I would like to thank members of the DEMC for their co-operation particularly 
the support we have received from those from Ministry of Agriculture, Ministry of 
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Health, Department of Forestry, Kenya Wildlife Service and Nandi Country Council.  I 
would also like to thank the soil and water conservation component of LVEMP under Mr. 
Maina.  I would like to end by reaffirming our support to your programmers in our 
district 
 
 
8.2 District Commissioner, Kericho: R .M. Waswa (Representing the DC, Kericho) 
Ladies and Gentlemen: I stand before you as a member of Kericho District Environment 
Committee.  The council is also represented in various Divisional Environment 
committees. My council encourages participatory approach to various environment issues 
and has assisted in the establishment of tree nurseries in most of the divisions in the 
District. 
 
My attendance in this workshop will go along way in opening up possibilities for 
collaboration with other stakeholders in the field of environment.  I am happy the 
University of Nairobi is represented as we intend to call upon you to assist us in some 
research we are already collaborating with Kenyatta University in preparing a sustainable 
development plan for the greater Belgut which comprises Sigowet, Soii, Belgut and 
Ainamoi Divisions.  They have already completed the development plan of Sondu 
market, which traverses Kericho and Nyando District.   The implementation will directly 
affect both Sondu Miriu and Nyando basins.   
 
 My council encourages cross-border collaboration and interaction with our neighbours 
especially Nyando country council.   Last but not least my council will continue to 
finance viable community projects in places where projects committees have organized 
themselves in the field of Health, Water, Roads, Education, Agriculture and 
Environmental conservation for continued development in full consultation with the 
parent ministries and major stakeholders. 
 
 
8.3 Kipsigis County Council – P.Soi 
The Council is a member of the environment committee.   It encourages participatory 
approach and has assisted in very many environment committees.  The Council is open 
and committed to collaborating with other partners in the Nyando Basin area.  The 
implementation of the proposed development interventions in the Nyando basin will 
directly affect both Sondu Miriu and Nyando basins.  Kipsigis County Council has 
assisted in areas that have deforestation currently going on and has helped reverse the 
trend.   The council is committed to development and will continue to finance viable 
projects that have positive implications in Health, Water, Roads, Education, Agriculture 
e.t.c. for improved development. 
 
 
8.4 Nandi County Council – L. Rop 
Ladies and Gentlemen:  I thank the conveners of this workshop for inviting me to 
represent the Nandi Country Council   The council is a member of the District 
Environmental Committee and participates actively in the implementation of its 
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programmers.   The formation of DECs committee at Divisional and locational levels is 
in progress.   The Council also has an Environment Committee which is one of the 
standing committees which debilitates on matters pertaining to the environment e.g. 
Public Health, Forestry and Environment conservation.   The council has fought fiercely 
on excision of forest with the Ministry of Natural Resources.   It is my request to 
conveners of this workshop that any recommendation or resolution for action plan which 
requires implementation and improved managed of these natural resources; the council is 
involved because we are willing to participate fully. 
 
We have been able to contribute funds, through local authority transfer, for building 
and/or renovation of dispensaries, schools, roads and improvement to water access.  The 
Council has also signed a Memorandum of Understanding with Kenya Wildlife Service 
and the Forest Department to conserve the Nandi escarpment forest.  This forests faces 
great conflict from interested parties because of the on-going deforestation. 
 
Finally, let me express my Council’s commitment and willingness to fully participate and 
continue co-operating on matters of Environment conservation and particularly in the 
Nyando River basin. 
 
 
8.5 Kenya Forestry Research Institute – C. Obonyo 
Ladies and Gentlemen: Let me start by expressing my support and encouragement to the 
on-going collaboration between the Councils and the research and development partners.  
This kind of collaboration is instrumental, as the Councils are major stakeholders.   
 
The Kenya Forestry Research Institute is involved in the rehabilitation and conservation 
of the Nyando River basin through: (i) Rehabilitation of the degraded areas around 
Kyehonen tributary of River Nyando through afforestation of 100 acres of land.  (ii) 
Collaborating with ICRAF on very specific tree-related research component on the 
Nyando catchment. This involves research work on species identification and tree 
products enterprise development (iii) Currently carrying out policy studies focusing on 
farm forestry; and (iv) Collaboration with International Forestry Research Institute (IFRI) 
to find out the best way or best institutional arrangement for commencing involvement in 
woodlot and bushland management. The collaboration aims to review the role of 
command vis-a-vis the role of incentives.  
 
To enhance collaboration with it partners in the western part of Kenya including the 
Nyando rive basin, KEFRI has signed a MoU with Maseno university, ICRAF and TSBF.  
All this organisations are represented in western Kenya and are officed at the Maseno 
Regional Research Centre (MRRC) except for Masseno University which has it offices 
adjacent to MRRC. 
 
 
SESSION 8 
CLOSING OF WORKSHOP 
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8.1 Comments On The Next Steps - J.  Mburu 
The proceedings should be ready for distribution in the coming 2-3 weeks. Subsequent to 
this, a summary of these proceedings will be made for discussion with and some donors 
and some of the stakeholders who are participants in the workshop. This preparation will 
also include other stakeholders from Nyanza and Rift Valley Provinces.  Another meeting 
will be called to share how things have gone with donors after about 6 months. We hope 
some little funding which could be available from the European Union (EU) will assist to 
keep communications going on among the stakeholders. Some of the proposals from the 
group discussions are very practical and implementation could be started before major 
donor funding is available.  
 
At a latter date, there is an intention to put down an organizational structure for 
collaboration on how to effectively implement the proposed interventions in the Nyando 
River Basin   Stakeholder collaboration between the various institutions is critical for 
effective and efficient implementation of activities.  
 
8.2 Vote of thanks 
On behalf of the co-conveners i.e. ICRAF, NEMA, LVEMP and MoARD, I would like to 
take this opportunity and express our gratitude to all those who made this workshop the 
success that it was.  To achieve this laudable goal, we needed the commitment of all the 
stakeholders.  I would like to start by thanking the co-conveners themselves and the 
organizing group for a job very well done. I would also like to acknowledged the EU for 
budgetary support to the workshop, and pay tribute to ICRAF staff in Nairobi: 
specifically Antonia Okono, Oscar Ochieng, Neccah Majisu, Leah Onyango and in 
Kisumu:  Shamilla Babu, Qureish Noordin, to mention but just few for an excellent 
background support to the workshop. Our appreciation also goes to the Ministry of 
Agriculture and Rural Development who provided transport during the field trip and 
particularly Karuga who drove us very carefully throughout the trip.   Gratitude is also 
extended to the many farmers who waited for the workshop participants for many hours 
during the trip, chiefs who were with them, and to the lead field guide, David Nyantika, 
who took the group around the key “hotspot” areas in the Nyando River basin. The field 
trip was a great eye-opener to the extent and nature of problems facing the Nyando basin.  
As we deliberated, two key people were very keen in rapporteuring and consolidating all 
the presentations for later production of the workshop’s proceedings.  Allow me then to 
extend our appreciation to David Mungai and Annah Njui for their excellent commitment 
in noting down all our discussions. We are all assured that the proceedings will be 
adequate in content due to their efforts. Finally, let me end by thanking all the 
participants for honoring the invitation and making very useful contributions in the 
workshop. 
 
8.2 CLOSING ADDRESS By K.S.A Buigutt (Representing Director General, 
NEMA) 
 
It is an honour and privilege for me to represent the Director General of the National 
Environment Management Authority (NEMA) at the closing session of this important 
stakeholders workshop on “Reversing Environmental and Agricultural Decline in the 
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Nyando River Basin”.  The theme of the workshop is relevant to the functions of NEMA, 
as is the title of the project- “Improved Land Management in the Lake Victoria Basin of 
Kenya” which is also relevant to the national policy of eradicating poverty.    

     
The project area supports the livelihoods of a huge population, most of whom live below 
the poverty line. 

 
The functions of the Authority as given in the Environmental Management and 
Coordination Act no. 8 of 1999 is to facilitate enhancement of the quality of the 
environment in Kenya.  The Act entitles each one of us to a clean and healthy 
environment.  It also requires each one of us to protect and enhance the quality of the 
environment. 

 
I note that the project purpose is to provide extension providers, the communities, policy 
makers, and researchers with information technologies, method and approaches for 
improving land productivity, increasing food security and incomes, well as enhancing the 
quality of the environment. This purpose and the objectives are supportive of the aims 
and purpose of the Environmental Management and Coordination Act (EMCA) no. 8 of 
1999.     

 
EMCA was formulated over many years through a consultative and participatory process.  
It provides for involvement of many categories of our Kenyan society in the decision-
making processes pertaining to environmental management. 

 
A major challenge for the Authority and all of us is to integrate environmental 
considerations in all policies, plans, programmes and projects.  The goal is to achieve 
sustainable development. 
 
This workshop has recognized that the poor state of environmental management in the 
project area has brought about environmental stress.  The evidence of the stress, includes 
reduced land productivity, soil erosion, polluted water, food insecurity and malnutrition, 
poor health, and increased incidence of poverty.   
 
NEMA is keenly interested in contributing to implementation of the recommendations of 
this Workshop.  The Authority’s strategic work plan which was completed in September 
2002, includes programmes which would contribute to this project, for example: 

 
a) Reviewing, harmonizing and coordinating development of environment and 

natural resources policies, laws and strategies; 
b) Developing and enforcing instruments for environmental management, 

including regulations, guidelines and environmental quality standards 
c) Strengthening and or building capacities at various levels 
d) Promoting awareness, environmental education and public participation 
e) Developing inventories of natural resources to facilitate informed decision-

making 
f) Assessing, monitoring and publishing annual State of Environment Report 
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g) Preparing and facilitating implementation of environment action plans at 
district, provincial and national levels 

h) Strengthening Provincial and District Environment Committees through: 
i) Capacity building (training of members on their roles, etc) 
j) Provision of equipment and facilities. 
k) Promoting integrated approach to management of ecosystems and Tran 

boundary resources 
l) Promoting development of alternative sources of livelihoods to reduce 

pressure on natural resources like land and forests 
m) Promoting development and use of cleaner technologies, including re-use of 

wastes 
 
At the grassroots level, NEMA encourages the District Environment Committees to 
facilitate coordination of all actors involved in all development activities; encourage 
consultation and public participation; and coordinate and supervise the activities of lead 
agencies with a view to promoting harmony and enhancing quality of the environment. 
 
I thank participants for their keen interest on all the issues and for their invaluable 
contributions to ways of fostering sustainable management of environmental and natural 
resources management in the Nyando River Basin. 
 
Mr. Chairmam allow me also to thank ICRAF, Ministry of Agriculture and Rural 
Development (MOARD) and the Lake Victoria Environment Management Programme 
(LVEMP) for their financial and material support to this workshop and the project. I wish 
to recognize the support and contributions of ministries represented in project 
implementation and at this workshop.  The workshop organizers have made excellent 
preparatory arrangements. 
 
With these remarks, I now declare the workshop on “Reversing Environmental and 
Agricultural Decline in the Nyando River Basin officially closed.  Thank you for your 
attention and active participation 
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Annex 1. Field Trip To Nyando River - Katuk-Odeyo – Chebitet Area 
 
A field trip to the Nyando River basin was scheduled for the first day of the workshop.  
The field trip was meant to expose the workshop participants to some of the most severe 
problems of agricultural stagnation and massive environmental degradation experienced 
in the Nyando basin.  The field trip, which lasted the whole day, focused on four 
"hotspots" in the basin.  In the sites that were visited, the participants viewed:  
(i) Flood plain area (dykes, water harvesting) 
(ii) River bank erosion (cattle tracks, surface runoff, interventions) 
(iii) Katuk-Odeyo gullies (destruction of infrastructure, impermeable sub-soils, 

upstream and downstream conflicts) 
(iv) Stream source area - Kaplelartet area. 
 
The specific sites visited were: 
 
Site 1: Ahero-Apondo Area 
This was the site where the participants viewed the main Nyando River dyke that is under 
construction by the government.   This is an area that is prone to flooding whenever it 
rains and this results in displacement of the inhabitants.  The first initial phases of the 
dyke was built in 1982 by the government.  The initial dykes were the first phase of a 
comprehensive plan to rehabilitate the Nyando River basin and help curb flooding in the 
area and some of the initiatives included: a dyke from beyond Ahero Town, several dams 
upstream to regulate the water, irrigation schemes downstream and widening of the River 
channel. 
 
The dyke was constructed by the government with minimal local community 
involvement.  This has led to numerous problems afflicting the dyke especially with 
regard to its maintenance - poor maintenance due to lack of community involvement by 
the government (need to plant trees); lack of provision of foot paths (rump) for animals 
and people on the dyke; sand harvesting along the dykes; effects of River deposits which  
pushes the flooding area above the bridge and this causes the River to by-pass the dyke. 
 
At the moment the dyke is incomplete as lack of funding hampers effective 
implementation of the entire project.  Given that the dyke is incomplete and that it is 
poorly maintained, its impact is negligible.  Construction material for the dyke is 
obtained/scooped from the River basin.  Currently, there is conflict of interest between 
need and no need for the dyke.  The “need” is as a flood protection (displacement of 
people) measure whereas the “no need” is because of the after flood benefits that include 
provision of fertile soil (good crop yields after flooding) and fish when flooding subsides.  
Land ownership conflicts along the River Nyando are also evident as no River reserves 
have been left.  Conflicts occur in the area particularly when the River meanders as this 
causes it to technically change the farm boundary in the absence of demarcation of River 
reserves.  Changes of the River course are both due to natural factors and human 
influence e.g. irrigation works, which have brought siltation of the canals and therefore 
more flooding.   The riparian areas have also become privatised.  
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Soils of the area are not very fertile: they are susceptible to hardsetting after flooding and 
are sodic in some places.   Demarcation of land also accelerates soil erosion especially 
when land extends across the River.  Engineering solutions are not sufficient to solve the 
problem.  Due to flooding, farmers are not motivated to use any inputs due to the risks 
involved in production, therefore farmers plant local seed varieties and do not use 
fertilizers.     
 
Site 2. Onjiko Location, Kano Plain Area 
This is a site where participants viewed sodic soils - their problems in management and 
crop production.  The site was in David Owiti’s farm.  The farmer has constructed 
trenches that are about 2 ½ m deep and about 7 m long that he uses to divert water from 
the River Nyando for irrigation on his farm.  Such water harvesting structures can also ve 
used to manage road runoff. Trenches are designed to be 4 feet deep and when filled can 
be used to irrigate a crop like tomatoes through one growing season.  The main hindrance 
to the digging of the ditches is the amount of labour involved.  
 
The farmer has several agroforestry interventions on his farm.   Through support from 
ICRAF and the MOARD, Mr. Owiti has been able to establish a woodlot that has 
different types of high value trees - fruit (mangoes, citrus, bananas), timber (grevillea and 
eucalyptus) and medicinal (moringa-for water purification and neem) trees.   The high 
value trees provide the farmer with a source of income. The farmer together with his 
neighbours, the MOARD and ICRAF has planted 1 km length of more trees along the 
nearby Riverbank to act as a demarcation buffer and also protect the riparian area from 
cultivation.   The farmer has also established improved fallows of Sesbania sesban, 
Gliricidia sepium, Crotolaria grahamiana and Tephrosia candida.  The biomass from the 
improved fallows is used for soil fertility replenishment.  Sesbania shrub is also useful in 
reduction of striga seed pools in the soil.  The farmer would like to incorporate irrigation 
in his farming but the cost of the equipment and lack of good quality water is a hindrance. 
 
Site 3: Kobongo Focal Area  
This is a site that where the participants viewed Riverbank erosion.  In this area ICRAF 
and its partners initiated activities that aimed at protecting the Riverbank.  The partners 
intervened through the establishment of trees along the Riverbank to protect the banks 
from erosion and also reduce the sediment load to L. Victoria.   The activities here 
underscore importance of on-farm interventions.   Another issue is the aggravated gulleys 
due to cattle tracks.  Cattle tracks lead in soil erosion closely followed by land 
cultivation.   Runoff from farmland also needs to be controlled to enhance Riverbank 
erosion control. 
 
Site 4: Gem Rae Near The Ahero-Katito Tarmac Road 
At this site, the effects of river deposition were clearly visible.   The River that 
transverses this area is River Awach which is fed by Katuk-Odeyo River.   River Awach 
is prone to extreme flooding during rain seasons causing massive displacement of the 
communities that live along the River.  During implementation of the irrigation schemes, 
the initial course of the river was changed.   The implementation caused the gradual 
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sedimentation of the River and hence its perennial flooding.  The culverts underneath the 
tarmac road are clogged with debris and sediments from upstream.   
  
Site 5: Katuk-Odeyo NALEP-ICRAF Focal Area 
At this site the participants viewed the three branches of the Katuk-Odeyo gulley.  The 
problem of the gulley begun way back in 1940s and was aggravated in 1982 when 
construction works did not follow the stipulated design for the water management 
structures.  The gully formation begun when the banks of the water structures were 
broken by high flows of water. 
 
There is need to manage the water through a combination of biological and physical 
measures.  Waterpans and ditches can manage surface flows of water.  Construction of 
water pans is limited by the amount of labour required, the need for periodic maintenance 
of the pans, uncontrolled grazing of livestock, and good understanding of the surface and 
sub-surface flows of water in the area.  The gulley problem needs to be tackled in a 
systematic manner, with special attention to the areas where sub-surface flows of water 
break out as springs. .For sustainability of the initiatives and approaches, the community 
needs to be involved at the inception and through out the projects. 
 
Site 6:  Sigowet Division-Kericho, Chebitet NALEP-ICRAF Focal Area 
At this site, the Katuk-Odeyo Catchment Committee and the area chief joined the 
participants. This is a site where erosion and flooding in the Nyando basin originate.  
From this site, participants viewed a cross-section of the Nyando Basin-slope, plain, and 
the lake.   
 
Flooding is a blessing to the community members as evident in the statement – “No sand, 
no life,” said by a lady who harvests the sand downstream for sale. Road runoff has 
minimal effect compared to the one originating from hills.  Inspite of the high rainfall, the 
farmers in this focal area experience severe spells of lack of water and their first priority 
therefore, is to convert the runoff into an opportunity. The community has been asked to 
build storage tank or waterpans to store the excess runoff and people are ready to 
participate after sensitization.  Another problem is the issue of land tenure and currently 
the process of land division is underway.   
 
These community experiences 6 months of food deficits and due to the low-income 
generating opportunities, people live on barter trade.  There is a notion here that all trees 
are for men.  Sensitization of the community to the economic benefits of trees is a 
priority in this area.  Involvement of schools and also at farm level for the need of trees 
targeted to women’s needs (eg calliandra, leauceana) would greatly improve livelihoods 
of the community.   
 
Site 7- Kaplaret Secondary School Woodlot 
This is a site where ICRAF and its partners have assisted a school to establish a woodlot 
of clonal eucalyptus from S. Africa. This woodlot is under research where the technical 
team from ICRAF with its partners set it up and the school is managing it.   So far the 
survival rate is very good and the team hopes that the trees can grow to maturity and 
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produce seed.  Most of the schools here have eucalyptus as woodlots, on boundaries and 
on-farm.  There have been several requests for scaling-up of the initiative to other 
locations. 
 
In addition, there is need for other partners especially from the Health Sector to work 
with the community.  When the area experiences an outbreak of malaria, the situation is 
appalling.   There is need for drugs, more dispensaries and health personnel.  A request 
was extended to the Ministry of Health, which was represented, to avail this. Other 
partners that were cited as potential collaborators were those from Education, Water and 
Roads Sectors.   
 
The issue of cattle tracks was cited as one that needs urgent attention. Cattle tracks 
contribute a lot to sediment loss.   The tracks aggravate the problem of land degradation 
and if dams could be constructed in the area, then cattle watering would be distributed 
evenly thus reducing the effects of the tracks. 
 
4 K-Club activities in the school have incorporated tree planting, which started last year 
with the assistance from ICRAF.  The school authority really applauds the efforts of 
ICRAF. When the pupils reach standard 4, they are enrolled in the 4-K club and the 
teachers encourage the hardworking ones.  Every tree in the school is planted and owned 
by a pupil. The school serves as training ground and seedlings grown by pupils serve as 
an income-generating activity.  The trees planted include grevillea and also bananas 
among others. Some of the pupils have started tree nurseries at their homes and are 
selling the seedlings to farmers for income.  The school intends to buy a dairy goat as 
they also grow fodder trees e.g. calliandra.  The only drawback to the pupils efforts is the 
malaria season comes-many pupils suffer from the outbreak and learning literally ceases.  
There was an earnest request for doctors to come in and assist either through the Ministry 
of Health or through willing partners. 
 
The consensus is that farmers in this focal area need more trees.  Most of the farmers 
have planted more than 100 trees and others up to 500 trees and they expect that in 5 
years time they will have a good harvest. 
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Annex 2. LIST OF PARTICIPANTS 
 
National Environmental Management 
Authority (NEMA) 
 
Prof. David N. Mungai 
Chairman, NEMA TAC on EIA 
Consultant, Land-use Hydrology 
University of Nairobi 
University Way 
P.O. Box 30197,Nairobi 
Tel: 254-02-334244 
Fax: 254-02-524001 
Mobile: 0722389348 
Email: d.mungai@cgiar.org 
 
 Mr. Kipkoskei Sirma Arap Buigutt 
Principal Documentation Officer 
National Environment Management 
Authority 
South “C” Kapiti Road- Off Mombasa 
Road 
P.O. Box 47146, Nariobi 
Tel: 254-02-609027/79 
Mobile: 07332912453. 

 
Mr. David Kipkurui Rono 
Ecologist 
NEMA, Kapiti Rd. – Off Mombasa Rd. 
P.O. Box 47146 
Nairobi 
Tel: 254-02-609013/27 
Mobile: 0722238873 

  
 Nelson Maina 
 
Nema - Rift Valley 

 
Mr. Kibet Tonui  (Representing the 
D.C.Nandi) 
District Officer 
Provincial Administration 
P.O. Box 30 
Kapsabet 
Tel: 254-0326-2621 
Mobile: 0733657944 

 

Mr. James Mudengeya Mwandihi 
District Environment Management 
Officer 
National Environment Management 
Officer/ 
Lake Victoria Env. Management Project 
LVEMP 
P.O. Box 30 
Kapsabet 
Tel: 254-0326-2621 Ext. 355 

 
 
 
Mr. Raphael Masai Waswa 
Ag. DEO- Kericho 
Ministry of Environ & Natural 
Resources 
P.O. Box 976, Kericho 
Tel: 254-0361-30430/32120 
Fax: 254-0361-30410 

 Mobile: 0722978501 
 
Ministry of Agriculture & Rural 
Development: 

 
Headquarters: 
Mr. Joseph K Mburu  
Assistant Director of Agriculture 
MOARD 
Hill Plaza Building – 6th Floor - Ngong 
Rd. 

P.O. box 30028 
Nairobi 
Tel: 254-02-714867 
Fax: 254-02-714867 
Mobile: 0722335068 
 Email: pc@nalep.co.ke 
 
Mrs. Rose Makunzo Mwangi 
Agricultural Officer 
MOARD 
Kilimo Hse, Cathedral Rd 
P.O. Box 30028 
Nairobi 
Tel: 254-02-2719013 
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 Mobile: 0722607665 
 Email: rmakunzo@yahoo.com 
 
 Mr. Charles Juma Mbara 
Deputy Director 
Ministry of Agriculture 
 Kilimo House 
P.O. Box 30028 
Nairobi 
Tel: 254-02-711741 
Fax: 254-02-725574 
Mobile: 0733549577 
 
Mr. Edward Govinson Tey Owango 
Agricultural Officer 
Ministry of Agriculture & Rural Dlpt. 
 Kilimo Hse, Cathedral Rd. 
P.O. Box 30028 
Nairobi 
Tel: 254-02-2719013 
Fax: 254-02-725774 
 Mobile: 0722456833 
Email: tedowango@yahoo.com 
 
Mr. Mwangi Hai 
Ministry of Agriculture and Rural 
Development 

 
Ministry of Agriculture - Nyanza 
 
Mr. Wycliffe Omutsani 
Provincial Director of Agriculture & 
Livestock Extension  

MOARD 
P.O. Box 1700, Kisumu 
Tel: 254-035-45106 
Mobile: 0733251826 
 
Mr. Zakayo Magara Makenye 
Provincial Agricultural officer  
MOARD 
 P.O. Box 1700, Kisumu 
Tel/Fax: 254-035-45106 
Mobile: 0722683607 
 
Mr. Odoyo J. Bittar 

Provincial Soil & Water Conservation 
officer  

MOARD 
Provincial Hq. Nyanza 
P.O. Box 1700 
Kisumu 
Tel: 254-035-45106 
 Mobile: 0722319958 
 
Mr. John Kanyiri Maina 
Coordination – LVEMP 
Soil & Water conesvation 
MOARD 
P.O. Box 50 
Kericho 
Tel: 254-0361-20976 
Fax: 254:035-30100 
Mobile: 0722655161 
Email: mainajkm@yahoo.com 
 
Mr. Bernard Owino Onyango 
District Soil Conservation Officer 
Ministry of Agriculture 
Nyando District 
P.O. Box 125 
Ahero 
Tel: 254-0341-21091 
Email: owish@swiftkisumu.com 
 
 
Mr. Tom.K. Opiyo 
District Agriculture and livestock 
extension officer -  

MOARD 
P.O. Box 125,  
Ahero 
Tel: 254-0341-21092 
 
Ministry of Agriculture - Rift Valley 
 

Mr. Chelule Samuel Koech 
Prov. Director of Agriculture & 
LivestockExtension  

MOARD 
P.O. Box 530 
Nakuru 
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Tel: 254-037-213118 
Fax: 254-037-213118 
        Mobile: 0722782301 
 
Mr. Phillip Makheti 
District Agriculture Livestock 
Extension Officer-Nandi 
MOARD 
P.O. Box 60 
Kapsabet 
Tel: 254-0326-2349 
Mobile: 0733585002 
 
Mr. Abraham Boit 
 Divisional Environmental Coordinator 
Officer - Tinderet  

Ministry of Agriculture & Rural 
Development 

P.O. Box 60 
Kapsabet 
Tel: 254-0326-2349 
 
Mrs. Rebecca Biegon 
District Agriculture Officer 
MOARD 
P.O. Box 60, 
 Kapsabet 
 Tel: 254-0326-2349 
 
Mr. Michael Obora 
District Agricultural Officer 
MOARD 
P.O. BOX 50 
Kericho 
Tel: 254-0361-30100 
Mobile: 0722624604 
 
Mr. Daniel Koech Bundotich 
Coordinator ICRAF/Sida Project 
(LVBLM) – Kericho 
MOARD 
P.O. Box 50 
Kericho 
Tel: 254-0361-20084/30100 
Fax: 254-0361-30100 

: 

Ministry of Health:  
 
Mr. Alfred Langat 
Chief Public Health Officer 
Ministry of Health 
Afya House,4th Floor, Room 417 
P.O. Box 30016 
Nairobi 
Tel: 254-00100 
Fax: 254-2710055 
Mobile: 0722851248 
Email: cpho@insightkenya.com 
 
Mr. Benard Matthew Nyareri Obae 
Ministry of Health 
District Public Health Officer 
Nyando 
 
Mr. Cyprian K. Langa’t 
District Public Health Officer-Nandi 
Ministry of Health 
P.O. Box 5 
Kapsabet 
Tel: 254-0326-2380/2081 
Fax: 254-0326-2081 
Mobile: 0733581897 
 
Ministry of Environment & Natural 
Resources  (MENR) 
 

Mr. Leonard M. N. Oliech 
Conservator of Forests- Nyanza Province 
MENR 
 Provincial Forest Officcer –Nyanza 
P.O. Box 1048 
Kisumu 
 Mobile: 0722251988 
 
Lake Victoria Environmental 
Management Programme: 

 
 
Mr. John O. Okungu 
Chemist    
 MENR 

 95



Provincial Water Office, Ring Road- 
Nyalenda 

Water Quality Component-LVEMP 
P.O. Box 1922 
Kisumu 
Tel: 254—35-42350 
Email: 
jokungu@passage.africaonline.com 

 
Mr. Omanwa Masongo 
Chemist 
 MENR 
Provincial Water Office, Ring Road- 
Nyalenda 

Water Quality Component-LVEMP 
 P.O. Box 1922 
 Kisumu 

              Tel: 254-035-42350 
 
               Mrs. Augustine Omwamba 

 District Water Officer 
 MENR 
 P.O. Box 156 
 Ahero 
 Tel: 03541-21198 
 Mobile: 0722454246 

 
 
Mr. A. Billy 
SIWS 
Ministry of Environmental & 
NaturalResources 
P.O. Box 1922 
Kisumu 
Tel: 035-42350 
Mobile: 07225667305 
 
Mr. Henry Njuguna               
TL-Hydraullics   LVEMP 
 MENR 
Provincial Water Office, Ring Road- 

Nyalenda 
P.O. Box 1922 
Kisumu 
Tel: 254-035-23085 
Fax: 254-035-44584 
Mobile: 0722679245 

Email: mama-njuguna@yahoo.com 
  
Mr. Bilancio Maturwe 

              Chemist LVEMP-           
              MENR 
              Provincial Water Office, Ring Road- 

Nyalenda 
P.O. Box 1922 
Kisumu 
Tel: 254-03542350 
Fax: 254-035-44584 
Email: 
maturwa@passage.africaonline.co.ke 

 
Mr. Maurice Onyango Ndalo 

              Chemist- LVEMP            
              MENR 
              Provincial Water Office, Ring Road- 

Nyalenda 
P.O. Box 1922 
Kisumu 
Tel: 254-035-42350 
Mobile: 0733991529 

              Email: ndalocom@yahoo.com 
 
Moi University:  School of 
Environmental Studies 

  
Dr. J.B. Okeyo-Owuor 
Senior Lecturer 
School of Environmental Studies 
Moi University- SES 
Main Campus, Eldoret 
P.O. Box 3900 
Eldoret 
Tel: 254-0321-43244 
Fax: 254-0321-43149 
Mobile: 0733766388 

              Email: viredresearch@yahoo.com 
 
 
 
DONOR AGENCIES: 

 
     Benson Obonyo, 

              Rockefeller Foundation, 
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