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Foreword
Kenya Water Towers Agency was established through the Kenya
Gazette Notice No. 27 of 20th April 2012. The mandate of the
Agency is to coordinate and oversee protection, conservation
and rehabilitation of water tower ecosystems across the country.
To achieve this mandate, KWTA has identified 88 water tower
ecosystems. Among these 18 water towers have been gazetted
and 70 are in the process of gazettement. KWTA’s envisions that
all water towers are sustainably managed and are functioning to
provide ecosystem goods and services. Well known is the fact that
Water tower ecosystems are key enablers of socio-economic development including the
President’s BIG 4 agenda, Medium Term plans (MTP), the “The Kenya Vision 2030” and other
international commitments such as the Sustainable Development Goals. KWTA has supported
strengthened partnerships and leadership in coordinating sustainable management of water
towers. Ecosystem Management Planning is one of the management tools the agency has
adopted to achieve this coordination role. The plan is a decision support tool for collaborative,
efficient and integrated natural resource management and aims at ensuring value for money
for investment in water tower.
The preparation of Nzaui Hill Water Tower Ecosystem Management Plan offers an excellent
opportunity for the Agency to exercise its mandate in coordinating sustainable management
of water towers to ensure optimal operation and supply the required ecosystem goods and
services at local, national and regional levels. It therefore gives me great pleasure to be a part
of this process, which will lead to sustainable management of Nzaui Hill Water Tower, and
ultimately all other water towers in the country.

Dr Julius Malombe
Board Chairman,
Kenya Water Towers Agency.
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Preface
Kenya Water Towers Agency is mandated to coordinate the protection,
conservation, rehabilitation and sustainable management of water
towers in the country. KWTA commits to providing coordinated
leadership towards sustainable management of water towers for
socio-economic growth and development. The achievement of
this mission requires multiagency coordination and collaboration,
financial investment, enabling policy and legal environment and
development of appropriate decision support tools such as Status
Reports, Community Development Action Plans and Ecosystem
Management Plans. These are decision support tools that take stock of available resources,
initiatives and offer stakeholders’ a guided action plan for integrated management of natural
resources in water towers.
Water Towers in Kenya face various threats and challenges that compromise their capacity to
provide required ecosystem goods and services and KWTA intends to provide management
support through the development of stakeholder led Ecosystem Conservation Plans. The
development of Ecosystem Conservation Plan is a participatory planning and engagement
process involving a wide range of stakeholders involved in management of water tower
ecosystems. Development of Nzaui Hill ECP is a timely action and is set to address threats and
challenges that hinder functioning and provision of goods and services to the community and
the region by Nzaui Hill Water Tower.
This Ecosystem Conservation Plan provides the perfect impetus for a 10-year conservation,
protection and rehabilitation process for the Nzaui Hill Water Tower. The Agency offers
commitment to collaborate with and coordinate all stakeholders, including County Government
of Makueni and surrounding communities to ensure successful implementation of this Plan.
On behalf of KWTA I therefore make an earnest appeal to all collaborators, partners and
stakeholders to participate in the implementation of this plan to achieve desired objectives
and the overall goal. We look forward to your continued support and partnership throughout
the plan’s implementation period and beyond.

Prof. Julius G. Tanui, PhD
Ag. Director General,
Kenya Water Towers Agency
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Message from implementing partners
Kenya Water Towers has adopted a firm position on securing water Tower Ecosystems in the
Country. The expansion of the institution to include smaller areas categorized as water towers is
a milestone in the conservation of critical ecosystems in the country. These ecosystems cut across
forest resources, water resources, wildlife resources and other important biodiversity resources
and for this reason, we are indebted through a multi-agency approach to support measures that
will secure and protect them.
Nzaui ecosystem is a critical ecosystem to the communities living around the water tower and has
recently been valued at 6 Billion Kenya Shillings annually. The ecosystem provides services in form
of provision, regulatory, cultural and regulatory services that support community livelihood within
and beyond the region. However the Water tower is faced with imminent threat just like many
other water towers in the country, the worst being forest and overgrazing.
As partners and key stakeholders in sustainable management of these ecosystems, it is our duty
to support positive collaboration, synergy and commitment towards sustainable management of
such ecosystems. This Management plan is timely in an area that has recently been faced with
challenges of logging and indiscriminate cutting of trees and comes at a time when the country is
in earnest to achieve 10% tree cover. This can only be achieved with financial, human and technical
commitments and it is our firm believe that the combination of the Multi-Agency approach shall be
a win-win situation. We therefore pledge our commitment to ensure the plan is fully implemented.

………………..........................................

Prof. Julius G. Tanui, PhD
Ag. Director General
Kenya Water Towers Agency

.....................................................
Mr. Julius W Kamau
Chief Conservator of Forests
Kenya Forest Service

Date………….....................................

Date.............................................

.........................................................
Mr. Julius Kaloi
CECLands Urban Development
Environment, and Climate Change
County Government of Makueni
Date...................................................

.......................................................
Mr. Mohamed M. Shurie, HSC
Chief Executive Officer
Water Resources Authority
Date................................................
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Executive Summary
This plan, referred to as Nzaui Hills Water Tower Ecosystem Conservation Plan covers the gazetted
forest and a buffer zone of forest adjacent areas. This Ecosystem Conservation Plan is aimed at
providing the long term conservation blueprint for the sustainable management of Nzaui Hills
Water Tower. The preparation process was stakeholder driven and was initiated through a status
assessment of the Water Tower. The process of development identified key conservation issues,
impacts and proposed management programs. This was done through an elaborate stakeholder
engagement.
Additionally, socioeconomic characteristics of the community particularly on key characteristics,
land use, policy, land tenure, forestry and agroforestry and how the community living around the
water tower interacted and impacted on the resources of the ecosystem. The following summary
provides a synopsis of the key issues raised as;
• During the last 20 years, humans have changed the water tower ecosystem more rapidly and
extensively than in any comparable period of time, largely to meet rapidly growing demands
for timber, food, fresh water, ﬁber and fuel-wood. For instance, the forest cover declined
by 48.62% from 5,043.87 Ha to 2,591.55 Ha in the year 1990 to 2000. This decline was
attributed to encroachment, forest fires, clearing and overexploitation for resources. This
loss has consequently resulted to substantial loss in the species diversity and flow of the
water tower resources, goods and services.
• A plant assessment established that a large proportion of the forest is majorly a secondary
forest. Though indigenous forest species dominate the forested ecosystem, there is a likely
hood that logging activities took place in the past. This might have been halted by the logging
ban on indigenous forest and hence the secondary nature of Nzaui Hills.
• Though the changes that taken place to the water tower resources might have contributed
to substantial gains in human well-being, the gains have been achieved at growing costs in
the form of degradation of the water tower resources, increased climate related risks, and
exacerbation of poverty for some groups of people. These problems, unless addressed, will
substantially diminish the benefits that future generations may obtain from the water tower
ecosystem.
Thus, degradation of the water tower ecosystem services could grow signiﬁcantly worsen during
the foreseeable future in light of the observed trends. The management challenge now is how to
reverse the observed degradation trends of the water tower resources while meeting increasing
demands for their goods and services. It is therefore of fundamental importance to ensure that
strategies, policies, institutions, practices and processes are put in place to improve ecosystem
resilience, integrity and productivity of the water tower and enhance community livelihoods. This
x
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plan was hence developed to guide on the sustainable management of the water tower resources
and support improved community livelihoods. This plan identified 4 Ecosystem Management
Programs as follows;
1. Water Tower Protection, Surveillance and Law Enforcement Program
2. Water Tower Rehabilitation program
3. Water resource Conservation program
4. Community Livelihood Improvement Program
These programs shall provide the basis for identifying priorities in practice, processes, research,
policies and investment strategies that will enhance the resilience, growth and productivity of
livelihoods and the ecosystem. Chapter one outlines the description of the study area, location,
topography, rainfall, land use, socio-economic characteristics important for conservation or
degradation. Chapter two describes the legal and policy context as an enabling or prohibitive
environment for conservation of the water tower resources. It explores this nationally, regionally
and internationally. The third chapter outlines problem analysis in the context of conservation It
identifies issues and drivers of degradation as well as impacts of the same. Chapter four describes
the management plan programs where each programme is described in brief and objectives
outlined as well as appropriate activities, timelines and responsible institutions proposed. Lastly,
a monitoring framework for all the proposed programs has been developed to ensure effective
implementation and monitoring of the implementation process.
Priority areas of intervention have been identified for each management programme but briefly,
the following are the key highlights for consideration;
1. Multi-Agency, multi-stakeholder and landscape level approach towards conservation of the
water tower should be adopted for conservation and decision-making.
2. Capacity development of stakeholders and institutions in conservation of the water tower
and promoting practices that build resilience of farmers and integrity of the ecosystem
3. Securing water tower resources, research and knowledge management that provide evidence
for informed decision- making, scaling up appropriate practices and valuing ecosystem
services should be prioritized
4. Harmonized funding mechanisms from both public and private sources, focused on resilience
and enhancing proposed interventions
Additionally, Institutional challenges undermining continued degradation, adaptability and resilience
of the community come in the form of trends that are associated with disruption and loss of user
Nzaui Hills Water Tower Integrated Ecosystem Conservation Plan 2020- 2030
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rights, limited access to productive inputs and basic extension services, social marginalization,
increased conflict over resources especially water and pasture, disintegration of traditional
institutions and governance mechanisms, dynamic stakeholder relationships, lack of infrastructure
for effective response, low development funding, and the nature of planning, administration (law
enforcement), decision-making, and policy formulation and implementation.
The Ecosystem Conservation plan hence offers a momentum to support the complex nexus of
conservation and sustainable utilization/management of the Water Tower resources. It will serve
as the basis for identifying priorities in research, practice, processes and policies—and investment
strategies—that will enhance the ecosystem resilience, growth and productivity of livelihoods and
landscapes in the region. The plan shall be implemented within a period of 10 years (2020-2029)
and shall be reviewed on a need basis.
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Definition of Terms
Biodiversity: The variety of plant and animal life in the world or in a particular habitat, which is
usually considered important and desirable
Buffer: An area of specified distance around the forest (in this case 5km from the forest boundary).
Ecosystem: All of the living things (plants, animals and organisms) existing in a given area that
interact with each other (biotic component) as well as with the surrounding non-living environment
such as weather, sun, soil, climate and atmosphere (abiotic component).
Ecosystem services: Are the many and varied benefits that humans freely gain from the natural
environment and from properly functioning ecosystems
Ecosystem values: Measures the importance of ecosystem services to people
Effectiveness: Achievement of desired water tower ecosystem health and resilience where
effectiveness refers the quality of returns from conservation efforts and investments.
Stakeholder engagement: The process by which The Organization communicates, consults
and/or provides for the participation of interested and/or affected stakeholders ensuring that
their concerns, desires, expectations, needs, rights and opportunities are considered in the
establishment, implementation and updating of the management plan
Environment: The natural world, as a whole or in a particular geographical area, especially as
affected by human activity.
Goal: A qualitative description of what is desired in the long term.
Management: Activities conducted as part of specific plans or strategies.
Natural resource/s: A subset of the environment that describes soil, water in the environment,
plants and animals
Natural resources management: Any activity relating to the management, use, development or
conservation of natural resources.
River ﬂow: Volume of water ﬂowing on a stream at a given time
Water Tower: An elevated landscape including upland areas; hills, plateaus and mountains whose
climate, geology, tectonics, substrate, land cover or use and hill-slope morphological characteristics
support reception, infiltration, percolation and storage of rainfall, or any form of precipitation, on
the surface, in the soil, rock and aquifers that, apart from surface runoff, is a gradual source of
water through springs, rivers and swamps in a drainage basin.
Watershed: An area or ridge of land that receives precipitation, which flows on its way to a water
body.
xviii
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List of Acronyms
ASAL

Arid and Semi-arid Land

CDAP

Community Development Action Plans

CEC

County Executive Committee Member

CIDP

County Integrated Development Plan

CITES

Convention on International Trade in Endangered Species

CoK

Constitution of Kenya

DCC

Deputy County Commissioner

EMCA

Environmental Management and Coordination Act

FGD

Focused Group Discussions

GATT

General Agreement on Tariffs and Trade

IUCN

International Union for Conservation of Nature

KEFRI

Kenya Forestry Research institute
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Kenya Forest Service
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CHAPTER ONE:
1.0 Study Area Description
1.1 Location and Size
Nzaui Water Tower is located approximately 130 km east of Nairobi and about 13km West of Wote
town in Makueni County. Nzaui Hills Water Tower constitutes a gazetted forest and buffer zone
adjacent to the gazetted forest. Nzaui forests cover an area of 967 ha (9.7km2) and a buffer zone
of approximately 17,335Ha. The water tower has the highest point at 1,691m above sea level and
within latitude 1.51’28S and 1.55’’32S and longitude 37.31’’55E and 37.33’’16E.
The water tower is surrounded by three locations: Kilili to the west, Kalamba to the east, and Kawala
to the north.

Table 1.1: Administrative locations around Nzaui Hills Water Tower
Administrative
Location

Sub-Location

Villages

Approx. No of
Households

Kilili

Kathatu

15

512

Kilili

13

504

Mulenyu

10

374

Wee

10

399

Maviaume

20

567

Kawala

21

845

Ndovea

17

652

Kalamba

11

1900

Kwa Kalui

8

1200

125

6953

Kawala

Kalamba
TOTAL

Kalamba location has the highest number of households while Mulenyu has the least number of
households. The three locations have a total of 6953 Households (KNBS 2011)
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Figure 1.1: Water tower location map

1.2 Soils
Soils in this Water Tower consist of vertisols along river basins, marshes and depressions. The soils
on higher elevation areas and farmlands are well drained, shallow and moderately deep to very
deep, with an acid humic top layer. However, some areas portray shallow stones or rocks (Regosols)
and sandy clay loam due to granite parent material. In the uplands, the soils are mainly sandy loam
and sandy clay, usually brown to brownish red (Ferralsols) (Makuli Nguuta PFM). These soils and the
temperature regimes and low rainfall are favorable ingredients for fruit growing.

Plate 1.1: Soil Characteristics within the Nzaui Hills Water Tower
2
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1.3 Climate
1.3.1 Rainfall
The rainfall received in this Water Tower is
bimodal with the long rains occurring between
March and May and the short rains between
October and December. Rainfall distribution is
poor and mostly come in short storms followed
by long dry spells. The low rainfall and erratic
rainfall pattern has been the main cause of high
crop failure based on the fact that the community
mainly depends on rain fed agriculture.
The short rains are more pronounced and reliable
than the long rains. Mean annual rainfall range
from 800 to 1200mm. The higher end of the
rainfall range received on top of the hills while
the lower end of the rainfall range on the lower
periphery parts neighbouring communities and
within farms. It is worth to note that the Nzaui
area fall within the Expansive ASAL of Kenya
despite the hill depicting varied characteristic
from a pure ASAL.

1.3.2 Temperature
Nzaui ecosystem is characterized by two distinct
temperature regimes. The first temperature
regime is on top of the hill where temperatures
are low. The second temperature regime is in
low-lying areas on the buffer zone and farms,
characterized by higher temperatures. Generally,
the area experiences high temperatures during
the day and low temperatures at night.

1.4 Hydrology
Nzaui Hills Water Tower ecosystem is of major
economic and ecological importance in the area due

to its value as a watershed and catchments area. The
Hills is one of the most important catchment areas
providing water tow the community. Currently, 16
springs have been mapped in this Water Tower and
most of them serve as sources for water to the local
communities to as far as 6Km. 50% of these springs
were located in Kalamba location, 44% in Kilili while
only 6% were located in Nziu. (KWTA Nzaui Hills
Status Report 2020)

Plate 2: Spring tapped and water transmitted by
gravity to users

Over the years, these rivers have experienced
changes in quantity and quality of the water
rendering Makueni one of the Counties faced
with serious water scarcity (Ontiri & Robinson
2014). The situation is exacerbated by frequent
droughts rendering many rivers seasonal and
some even drying completely. Human activities
have also led to high rates of deforestation
have made the problem worse by severely
reducing water catchment capacity. Two of
the most important rivers traversing through
the ecosystem include Kaiti and Kikuu Rivers.
They also serve as important recharge system
for River Athi downstream. The Athi river and
the tributaries is an important basin for water
provision for agriculture and other purposes
with several dams complete and others still
under construction like the and its where
Thwake multipurpose dam.
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Figure 1.2: Map showing drainage of Nzaui Water Tower

1.5 Biodiversity Resources
1.5.1 Flora
A Plant assessment survey by the Kenya Water Towers Agency in 2019 yielded 388 plant species
belonging to 259 genera and 79 families. Leguminous plants were the most dominant followed
by Graminae (Poaceae), Compositae (Asteraceae), Euphorbiaceae and Rubiaceae (KWTA 2019).
Significantly, 28 families (35%) contributed to single species each. Species with highest frequencies
in descending order included Combretum molle, Lantana camara, Rapanea melanophloeos, Psidium
guajava, Croton megalocarpus, Dichrostachys cinerea, Solanum cacampylacanthum, Clausena
anisate, Flueggea virosa and Indigofera arrecta (Figure 1.3 below).

4
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Figure 1.3: Diversity of plant families in Nzaui
In general, Nzaui ecosystem can be described as open canopied since the dormant life form was the herb
layer at (59%) and shrubs (30%). A very low proportion of trees were recorded (11%). Most of the forest was
covered by open shrub-land with high penetration of sunlight hence herbaceous dominance. (Figure 1.4)

Figure 1.4: Life-form of entire Nzaui Hills Water Tower
Nzaui Hills Water Tower Integrated Ecosystem Conservation Plan 2020- 2030
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The forest constituted exotic and indigenous species. The exotic species were introduced during
the colonial period and constitute Cypressus lusitanica,Pinus patula, Acacia meansii, Eucalyptus
saligna, while common indigenous species found include Syzigium spp, Cordia spp, Faurea saligna,
Albezia gummiphora, shrubs include acacia brevispica, lantana camara,Croton megalocarpus,
Gardenia volkensii while Osyris lanceolata has completely disappeared overtime. Climbers include
Carissa edulis among others.

Plate 1.3: Vegetation species within Nzaui Hill Water tower (Upper Zone and Lower zone)

1.5.2 Fauna
Nzaui water tower is home to various wildlife
species ranging from mammals, invertebrates,
birds, reptiles and amphibians. They include
velvet monkey, porcupine, mongoose, tortoise,
snake, owl, wild dogs, dikdiks, eagles, rock hyrax,
jackals and serval cats. Historically, the Water
Tower was inhabited by large mammals like the
leopard, hyena, buffalo, cheetah, and lion. Loss
of habitat and fragmentation of the ecosystems
that once connected Nzaui-Makuli Hills Water
Tower, Kilungu, Mbooni Hills, Chyullu and Tsavo
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as a result of land degradation and increased
human population led to the disappearance of
migratory corridors and disappearance of these
species.
Some of the wildlife have been categorized as
problematic in relation to the increased human
wildlife conflict around this water tower. The
main issues arise from crop raids, snake bites,
property destruction and livestock predation.
As a result, the community responds by either
killing, bushmeat hunting, snaring or poisoning.

Nzaui Hills Water Tower Integrated Ecosystem Conservation Plan 2020- 2030

1.6 Land Use Land Cover Analysis
1.6.1 Land Use
The average land size is between 1-3 acres and 30% of households have land titles deeds, Agropastoralism is the main economic activity in the areas adjacent to the Water Tower. Farming was
the main stay of the economy of the forest adjacent communities around the ecosystem. The main
crops grown were maize, beans, pigeon peas, millet, sorghum, nappier grass, cowpeas and cassava.
Fruit trees grown include mangoes, oranges and lemons, avocadoes and bananas. and mixed
livestock farming was practiced.
Agroforestry, characterized by a mix of indigenous and exotic species is commonly practiced. The
common species includes Senna siamea, Melia Volkensii, Grevillea robusta, Eucalyptus spp. Riparian
vegetation has been conserved along the river valleys.

1.6.2 Land Use Land Cover Analysis

Figure 1.5: Land use land cover change in Nzaui WT 1990-2014 (KWTA Nzaui Hills Water Tower Status
Report 2020)

Nzaui Hills Water Tower Integrated Ecosystem Conservation Plan 2020- 2030
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An analysis of Land Use Land Cover Change was
undertaken by KWTA in 2020.The LULC map
illustrates land cover changes and the rate of
changes between time intervals of 1990-2000,
1990-2000 and 2000-2010. The negative values
show a decrease while the positive values
imply an increase in land cover classes. For the
time period 1990- 2010, forestland, grassland,
wetland and other lands have reduced at an
annual rate of-1.58%,-0.29%,-4.84% and-3.43%
respectively. Cropland increased by 45.88% at
annual rate of 2.29%.
The change detection results of the time
period; 1990-2000, 1990-2000 and 2000-2010.
Between the year 1990 and 2010, 46.18% of
the Forestland class remained as forestland;
47.89 % was converted to grassland; 5.87% was
converted to cropland and 0.07% changed to
other land. For the grassland category 65.84%
remained as grassland over the 20 years and
29.12% of the grassland was converted to
cropland. The table also displays that 31.00%
of other land was converted to cropland and
14.34% of wetland class changed to cropland.

Conversion of forestland to grassland between
1990 -2000 and 2000 – 2010 was at 56.56%
and 25.47% respectively. This was attributed
to deforestation through cutting of trees for
firewood and farming.

1.7 Population and Demographic Characteristics
Makueni is a multi-ethnic County, with the
Kamba community being the dominant tribe
(approximately 98.1%) of the population. The
total number population within these locations
was 126,195; out of which 64,990 were women
and 61,205 were men. Unoa sub location had
the highest population with 10,542 people
while Mulenyu had the lowest population
with 1,140 (KNBS, 2011). The average number
of children stood at 5 children per woman, a
higher proportion compared to the national
average of 4.6 children per woman (PAI, 2014).
The County population is dominated by young
people with 43.8% of the population aged
between 0 and 14 years. (Makueni CIDP 2018).

Figure 1.6: Number of persons per Locations within Nzaui (KNBS 2009)
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A population density map was generated by KWTA during the status assessment.

Figure 1.7: Population density around Nzaui Hills Water Tower (KNBS 2009)

The average household size is 6-8 members representing 43 %. 2 % of the households have more
than 12 people. (KWTA CRA report 2020)

Figure 1.8: Household size distribution
Nzaui Hills Water Tower Integrated Ecosystem Conservation Plan 2020- 2030
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1.8 Socio-economic
Characteristics

while 1% are involved in business.
e) Expenditure: 94.9% of the people spend
less than KES 10000 monthly. 51% of
annual spending is towards education
and 28.8% on food.

The following socio-economic parameters were
characterised:
a) Level of education: 97% of HH have
attained primary education and above.

f) Nature Based Enterprises (NBE): The
commonly practiced NBE is apiculture.
38% of the population are aware on the
importance of NBEs in conservation.

b) Land tenure: The average land size is 1-3
acres; predominantly (81.8%)controlled
by men. 78.8% of land owners have title
deeds.

g) Participation in conservation: There is an
established CFA comprising of 22.27%
of the community members. These
members participate in conservation

c) Age structure: Majority (46.9%) of the
people are aged between 45 to 60 years.

activities including sillviculture, fire
response, fire establishment and tree
nursery establishment ,

d) Source of income: 95% practice mixed
farming as the main source of income

Table 1.2: HH land ownership
Household(HH) average land size/ Categories (acres)
Size Category
No. of HH

<.25
4

0.25-1
17

1-3
53

3-5
10

5-10
14

>10
2

Proportion (%)

4.04

17.2

53.53

10.1

14.14

2.02

Plate 1.4: Agroforestry and fruit farming in Nzaui Hills Water Tower
10
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Plate 1.5: Food production systems

h) Sources of energy: Fuel wood is the main
energy source for cooking used by 90% of

i)Access to water: Rivers are the main
sources of water (45.5%), and 23.2%

the HHs. About 53% obtained fuel wood
from their own farm, 23.2% from their
customary land, 10.1% from the state
forest and 5.1 from multiple sources

have access to tap water at a cost of KES
50 per month, while 11.1% use water
from shallow wells and boreholes. The
daily HH water use is 60- 80litres

Figure 1.9: Water quality and quantity change
Nzaui Hills Water Tower Integrated Ecosystem Conservation Plan 2020- 2030
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1.9 Approach to Development of Nzaui Hills Ecosystem Conservation Plan
The development processes was through a
multi-Agency and Participatory approach with
extensive stakeholder engagement, research
and elaborate literature reviews. The research
component was achieved through the following
approaches
• Literature reviews
• Status Assessment
• Community Resource Assessment (CRA)
• Mapping of critical catchment areas
• Biodiversity assessment
The Community Resource Assessment was
undertaken to identify key socio-economic
characteristics of the study area and how they
interact with the water tower resources. It also
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highlighted the household characteristics important
for conservation of as drivers of degradation
including community perceptions and attitudes
towards conservation of Nzaui Hills Water Tower.
Several community engagement meetings were
held around Nzaui Hills Water Tower as well as
household data collection. Additionally, biophysical
assessment of Nzaui Hills Water Tower was carried
out to establish the plant composition and faunal
characteristics of the ecosystem.
Assessment of critical catchment areas was carried
out to identify areas of conservation importance,
threats and impacts. During this assessment,
springs, rivers and water resources and biodiversity
hotspots were mapped.
The fieldwork was conducted between December
2018 and March 2020 after which visioning,
problem analysis and development of ecosystem
management programs was done. A number of
issues and management programs were identified
from which a draft Ecosystem conservation plan
was prepared.

Nzaui Hills Water Tower Integrated Ecosystem Conservation Plan 2020- 2030

CHAPTER 2:
2.0 Policy and Legal Framework
The preparation, planning and implementation
process of the Ecosystem Conservation plan is
based on a number of policies as shown under
this chapter. It takes cognisance of the existence
of policies and legislative frameworks whose
objectives have a direct impact on sustainable
conservation, management and utilization of
Nzaui Hills Water Tower. The policy and legal
framework was categorized into international
policy frameworks and national policies as
follows;

2.1 National Policies and
Legal Framework
2.1.1 The Kenya 2010 Constitution
The 2010 Constitution has emphasis on the
sovereign will of the people of Kenya. The
creation of two level of government and public
participation at all levels of government. Article
one (1); explicitly communicates ‘all sovereign
power belongs to the people of Kenya and
shall be exercised only in accordance with
the Constitution. Sustainability concept is a
conservation principle that is really taking
shape in Kenya and beyond which is entrenched
in article 60. Environment is the basis of all
forms of life and production for all human
needs. In Kenya the environment is considered
a heritage and determined to sustain it for the
benefit of present and future generations. As
the supreme law of the land the constitution
Articles 2&3 binds all persons and every
Kenyan with obligation to respect, uphold and

defend. Article 42 guarantees a clean a healthy
environment. Article 69 imposes obligations
including Sustainable exploitation, utilization,
management and conservation and equitable
sharing of the accruing benefits; Protection
and enhancement of the intellectual property
in, and indigenous knowledge on biodiversity
and genetic resources of the communities;
Environmental impact assessment, audit and
monitoring; elimination of processes and
activities likely to endanger the environment;
Utilization of the environment and natural
resources for the benefit of the people of
Kenya. The CoK 2010 emphasizes on public
participation, particularly on environmental
conservation, management and planning
processes.
Both levels of Government have constitutional
obligations in respect of the environment and
natural resources especially the counties being
the basic planning units as per the county
government act. Natural resource management
and governance cannot be separated and
must be integrated into national and county
government policy and planning framework.

2.1.2 The Kenya Vision 2030
Kenya Vision 2030 is the country’s development
blueprint covering for the period 2008 to 2030
with defined targets achievable through MTPs.
The vision sets out a clear path for Kenya to
be an industrialized state or middle-income
country providing high quality life for all its
citizens by the year 2030. The vision has three

Nzaui Hills Water Tower Integrated Ecosystem Conservation Plan 2020- 2030

13

pillars; political, social and economic with
Environmental issues captured under the social
pillar. It also borrows a lot from the Constitution
of Kenya which strives to ensure a clean, secure
and sustainable environment for all. Specific
strategies involved include: promotion of
environmental conservation for better support
to the economic pillar flagship projects and
for the purposes of achieving the Sustainable
Development Goals (SDGs); improving pollution
and waste management through the design
and application of economic incentives; and the
commissioning of public-private partnerships
(PPPs) for improved efficiency in water and
sanitation delivery (RoK, 2007). The Preparation
of thins long term plan for Nzaui is hence in line
with the goals of the Vision 2030.

2.1.3 Legal Notice No. 27 of 2012
The legal notice established the Kenya Water
Tower Agency (KWTA). It gave the agency
the mandate to co-ordinate and oversee the
protection, rehabilitation, conservation, and
sustainable management of Water towers in
the country. To achieve this, the Agency adopts
a participatory approach through elaborate
stakeholder engagement. The development of
ecosystem conservation plans ensures a longterm strategy for coordinating the sustainable
management and conservation of water towers.

2.1.4 Environmental Management
and Coordination Act (EMCA) of
1999 with 2015 Amendments
The National Environment Management
Authority (NEMA) is established under
the Environmental Management and Co14

ordination Act No. 8 of 1999 (EMCA) as the
principal instrument of Government for the
implementation of all policies relating to
environmentand to exercise general supervision
and coordination over all matters relating to the
environment It also provides safeguards against
environmental degradation within and outside
forest reserves.. In consultation with the lead
agencies, NEMA is empowered to develop
regulations, prescribe measures and standards
and, issue guidelines for the management
and conservation of natural resources and the
environment.
Further, Part II section 3(1) of the Act outlines
that every person in Kenya is entitled to a clean
and healthy environment and has the duty
to safeguard and enhance the environment.
Relevant to Ecosystem Conservation plans, the
Act provides guidelines to ensure sustainable
management control the harvesting of forests
and any natural resources so as to protect water
catchment areas, prevent soil erosion and
regulate human settlement within or around
the forest.
The Actempowers NEMA to promote the
conservation of energy and any other resource
from the environment especially through
research in appropriate renewable sources
of energy. Water Quality Regulations 2006:
Regulation 4 (Prevention of Water pollution)
supporting Section 72 of EMCA: and EMC
outlines the need for protection of lakes, rivers,
streams, springs, wells and other water sources.

2.1.5 Forest Management and
Coordination Act, 2016
The Forests Act, 2016 provides for the
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establishment,
development,
sustainable
management, utilization as well as conservation
of forest resources for the socio-economic
development of the country while taking into
account that:a) Forests play a vital role in the stabilisation
of soils and ground water, thereby
supporting the conduct of reliable
agricultural activity, and that they
play a crucial role in protecting water
catchments in Kenya and moderating
climate by absorbing green house gases;
b) forests provide the main locus of Kenya’s
biological diversity and a major habitat
for wildlife;
c) Forests are the main source of domestic
fuel wood for the Kenyan people, and
that they provide essential raw materials
for wood based industries and a variety
of non-wood forest products;
d) Kenya is committed to the inter-sectoral
development and sustainable use of
forestry resources; and
e) Kenya is committed under international
conventions and other agreements to
promote the sustainable management,
conservation and utilization of forests
and biological diversity.
The Forests Act provides for stakeholder
participation in forest management. It
recognizes Community Forest Associations
(CFAs) as major stakeholders in the management
and conservation of forests and provides for
their participation through joint management
agreements, as well as representation in Forest

Conservation Committees. Joint management
arrangements will be developed to ensure
communities benefit, while protecting the
forest estate for purposes of water, soil and biodiversity conservation, carbon sequestration
and sustainable production of wood and nonwood forest products. The development of
this ecosystem conservation management plan
strengthens the coordination role of KWTA for
the sustainable management of water towers
and forested catchment and ecosystems.

2.1.6 Charcoal Rules and Regulation
The regulation state the establishment of
association i.e. all commercial charcoal producers
shall be organize themselves as business
firm (s) or charcoal producer association (s).
The association shall be registered under the
Societies Act. Each association shall undertake
duty to: (a) facilitate sustainable production of
charcoal by her members; (b) ensure members
implement the reforestation/conservation
plans; (c) develop and implement a Code of
Practice for its members and self-regulate her
own members; (d) assist the Service in enforcing
the provisions of the Act and any rules and
regulations made pursuant thereto, in particular
in relation to sustainable charcoal production,
transportation and marketing; and (e) do any
other act that is necessary for sustainable
charcoal production and transportation.

2.1.7 Land Act 2016
The Act sets rules for setting apart of land, for
utilization of timber and other forest products,
and for other forms of utilization. Section 65 of
the Act deals with forests and forest produce.
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This section stipulates that the Minister for
Local Government may, with the approval
of the council concerned, make rules for the
protection of trees and forest produce on land
not within a forest area within the meaning of
the Forest Act and for regulating the felling or
removal of such trees or forest produce.
The Land Act, 2016 give effect to Article 68
of the Constitution, to revise, consolidate
and rationalize land laws; to provide for the
sustainable administration and management
of land and land-based resources, and for
connected purposes. The Act stipulates
Conservation of ecologically sensitive public
land whereby it may take appropriate action
to maintain public land that has endangered
or endemic species of flora and fauna, critical
habitats or protected watershed areas. The
Commission shall identify ecologically sensitive
areas that are within public lands and demarcate
or take any other justified action on those areas
and act to prevent environmental degradation
and climate change. Notwithstanding, the
Commission shall consult existing respective
institutions dealing with conservation. The
Act also provides through the commission
rules and regulation for Conservation of land
based natural resources. The regulations may
contain measures to protect critical ecosystems
and habitats, incentives for communities and
individuals to invest in income generating
natural resource conservation programmes.
The Act also provides measures that facilitate
the access, use and co- management of
forests, water and other resources particularly
the local communities. The procedures for
the registration of natural resources in an
appropriate register, and involvement of
16

stakeholders in the management and utilization
of land- based natural resources and benefit
sharing to the affected communities.

2.1.8 Wildlife Conservation and
Management Act, 2013
The Act applies to all wildlife resources on
public, community & private land & Kenya
territorial waters. The Act is however, guided by
a number of principles that include Devolution;
Public Participation; Ecosystem Approach
to Conservation; Recognition of Wildlife
Conservation as a Land Use; Sustainable
Utilization of Wildlife Resources; and Equitable
Sharing of benefits. The principles resonate
with Constitutional requirements (Art. 10 & 69)
and the aspirations of the Wildlife Policy, 2013.
Section 18 of the Act establishes County Wildlife
Conservation & Compensation Committees
(CWC&CC) in respect of each of the 47 Counties.
Similarly, section 40 of the Act provides an
opportunity for Communities, landowners
and existing representative organizations to
establish a Community Wildlife Associations
(CWA) and register under the appropriate law
relating to associations.
The Act also establishes Wildlife Endowment
Fund and Compensation that supports
development of wildlife conservation initiatives;
managing and restoring protected areas and
conservancies; supporting wildlife security
operations;
facilitating
community-based
wildlife initiatives. Furthermore, section 24
of the Act establishes Wildlife Compensation
Scheme to finance claims for compensation
for human deaths, personal injury or crop and
property damage caused by wildlife.
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2.1.9 Water Act 2016
The Act establishes Water Resources Authority
(WRA) and gives the authority its mandate of
coordinating with other regional, national and
international bodies for the regulation and
management of water resources and advice
the ministry on management and use of water
resources in the Country. The act established
several basins and watersheds that form the
basic management units for water resource
conservation. It gives powers to the Authority
to conserve vulnerable water resources,
declaration of such catchment areas to be a
protected area. The Authority may impose
such requirements or regulate or prohibit such
conduct or activities, in relation to the protected
catchment area as the Authority may consider
necessary for the protection of the water
resources. The act also establishes WRUAs
which are basic management structures aided
by community participation in conservation.
(RoK, 2016d).

2.1.10 Devolution Act 2012
The Constitution of Kenya, 2010 creates a
decentralized system of government wherein
two of the three arms of government; namely
the Legislature and the Executive are devolved
to the 47 Administrative Counties as provided
for under Article 6 and specified in the First
Schedule.
The primary objective of decentralization is to
devolve power, resources and representation
down to the local level. To this end, various
laws have been enacted by Parliament to create
strategies for the implementation framework
and the adoption on which objectives of

devolution can be achieved. The rationale for
devolution is to ensure productive use of scarce
land, water and other resources for economic,
social, ecological and other functions across a
County

2.1.11 National Energy Policy and
Energy Act 2006
The energy sector plays a critical role in the
socio-economic development of a country. In
Kenya, petroleum and electricity as sources
of energy are the main sources of energy for
the transport and industrial sectors of the
economy while biomass is the main source of
energy for the rural communities. The Energy
Act No.12 of 2006 restructured the sector
for increased private sector participation
whilst simultaneously focusing on improved
management and delivery of energy efficient
services. This was intended to enable the
sector enhance provision of clean, sustainable,
affordable, reliable and secure energy services
at least cost while protecting the environment.
Majority of the residents of Nzaui hills water
tower utilize wood-fuel for their heating and
cooking requirements. This management plan
outlines ways of ensuring energy efficiency in
households as a way of reducing consumption
of forest related products.

2.1.12 Grass Fire Act
An Act of Parliament to provide for the control
of grass fires. The act ensures that No person set
fire to any vegetation which is not his property
unless he has lawful authority to do so. In the
act No person shall wilfully or negligently kindle
any fire, which by spreading may damage or
destroy the property of any other person. Nzaui
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Hills Water Tower is prone to forest fires and a
fire management has been outlined to reduce
on the fire incidences

2.1.13 Agriculture Act
This Act of Parliament enacted to promote and
maintain a stable agriculture, to provide for the
conservation of the soil and its fertility and to
stimulate the development of agricultural land
in accordance with the accepted practices of
good land management and good husbandry.
According to this Act, any reference to good
husbandry shall be deemed to refer to such
farming of land as, having regard to the
character and situation of the land, the standard
of management thereof by the owner and other
relevant circumstances, maintains a reasonable
standard of efficient production as respects
both the kind of agricultural produce and the
quality and quantity thereof, while keeping the
land in a condition to enable such a standard
to be maintained in the future. It also states
that any reference to good land management
shall be deemed to refer to such management
of land as is reasonably adequate to enable
good husbandry to be practiced by the occupier
thereof.

2.1.14 Climate Change Act, 2016
This Act is applied for the development,
management, implementation and regulation
of mechanisms to enhance climate change
resilience and low carbon development for
sustainable development. The Act places
duties on the national government and County
governments to mainstream climate change
responses into development planning, decision
making and implementation and to respond
18

in various other ways to climate change. The
Act has also provides for incentives that are
geared towards encouraging innovations that
are centred on climate change mitigation. It
establishes a National Climate Change Council
that will be a climate change policy powerhouse
that will play an advisory role to both national
and county governments. In addition, this
Council will ‘provide coordination between
and amongst various governmental and nongovernmental stakeholders dealing with matters
related to climate change.

2.1.15 Other Relevant National
Legislations
Land Commission Act, Land Registration Act,
Agriculture Laws, National Climate Change
Response Strategy (NCCRS), Draft National
Policy on Carbon Finance and Emissions Trading,
The National development and planning
framework, BIG Four Agenda, Makueni County
Vision 2020, CIDP II Makueni County, Transition
Implementation Plans (TIPs), MOUs with
relevant government agencies.

2.2 International Policy
Frameworks
The international policy and frameworks are
adopted and implemented by party states in
form of Multilateral Environmental Agreements
(MEA’S). They include International Treaties,
Protocols and Conventions that Kenya is
signatory and that apply to conservation of
natural resources.

Nzaui Hills Water Tower Integrated Ecosystem Conservation Plan 2020- 2030

2.2.1 Sustainable Development
Goals (SDG’s)
SDG’s and Targets that Refer Explicitly
to Forests and Water
SDG 2.0
2.4 By 2030, Ensure sustainable food production
systems and implement resilient agricultural
practices that increase productivity and
production, that help maintain ecosystems, that
strengthen capacity for adaptation to climate
change, extreme weather, drought, flooding and
other disasters and that progressively improve
land and soil quality.

SDG 6:
Ensure Availability and Sustainable Management
of Water and Sanitation for all.
Targets include:
6.6 By 2020, protect and restore water-related
ecosystems, including mountains, forests,
wetlands, rivers, aquifers and lakes.

SDG 15:
Protect, Restore and Promote Sustainable Use
of Terrestrial Ecosystems, Sustainably Manage
Forests, Combat Desertification, Halt and
Reverse Land Degradation and Halt Biodiversity
Loss.
Targets include:
15.1 By 2020, Ensure the conservation,
restoration and sustainable use of terrestrial
and inland freshwater ecosystems and their
services, in particular forests, wetlands,

mountains and dry-lands, in line with obligations
under international agreements.
15.2 By 2020, promote the implementation of
sustainable management of all types of forests,
halt deforestation, restore degraded forests
and substantially increase forestation and
reforestation globally.
15.b Mobilize significant resources from all
sources and at all levels to finance sustainable
forest management and provide adequate
incentives to developing countries to advance
such management, including for conservation
and reforestation.

2.2.2 Convention on Biological
Diversity (CBD)
The Convention on Biological Diversity stipulates
that it is the responsibility of national states
to conserve their biological diversity and to
use their biological resources in a sustainable
and equitable manner. Kenya has developed
a national strategy for the conservation of
biological diversity and has established a system
of protected areas. Though the conventions’
three main goals:
1. Conservation of biological diversity
2. Sustainable use of different components
of the biodiversity
3. Fair and equitable sharing of benefits
arising from genetic resources.
Kenya has made regulations to guide the
protection, use and equitable sharing of the
biodiversity and genetic resources. This plan
has proposed a programme that will inform
the development of strategies to mitigate loss
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of biological diversity in the forest reserve.
Additionally, a biodiversity assessment,
hotspot mapping and High conservation Value
areas have been identified as critical areas
for conservation through the Water Tower
Protection, Surveillance and Law Enforcement
Program.

2.2.3 Rio Declaration on
Environment
The Rio Declaration on Environment and
Development, or Rio Declaration, was the result
of the earth summit held in 1992 by the United
Nations member states dubbed “Conference on
Environment and Development” (UNCED). The
Rio Declaration consisted 27 principles intended
to guide future sustainable development. The
declaration was guide by the principles that
include; public participation that environmental
issues are best handled with the participation
of all concerned citizens, at the relevant level
and that in order to achieve sustainable
development, environmental protection shall
constitute an integral part of the development
process and cannot be considered in isolation
from it (UN, 1992). The principle of public
participation has been and shall be utilized
during the preparation and even at the
implementation of the Ecosystem conservation
plan.

is an international agreement between
governments, drafted and adopted in 1963 at a
meeting of members of the International Union
for Conservation of Nature (IUCN). Its aim is to
ensure that international trade in specimens of
wild animals and plants does not threaten their
survival. The plan provides for protection and
continuous monitoring of rare and endangered
plant species within the forest reserve.

2.2.5 United Nations Framework
Convention on Climate Change
(UNFCCC)
The primary purpose of this Convention is to
establish methods to minimize global warming
and in particular the emission of green-house
gases. This convention is implemented through
Kyoto Protocol which requires signatories to
reduce their green-house gas emission levels
to 5% below 1990 levels by the year 2012.
Although Kenya falls under Non-Annex I for
developing countries who have no greenhouse gas emission reduction obligations, they
contribution of reduction in GHGs is through
the Nationally Determined Contributions (NDC).
This Ecosystem Conservation plan addresses
this convention through rehabilitation of
degraded areas and protection for natural
regeneration of the forest ecosystem which will
serve as important carbon sinks to minimize
green house gases.

2.2.4 Convention on International
Trade in Endangered Species of
2.2.6 International Plant
Wild Fauna and Flora (CITES)
Protection Convention
The Convention on International Trade in
Endangered Species of Wild Fauna and Flora
(CITES) also known as the Washington Convention
20

This is a 1951 multilateral treaty overseen by
the Food and Agriculture Organization that
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aims to secure coordinated, effective action to prevent and to control the introduction and spread
of pests of plants and plant products. The Convention extends beyond the protection of cultivated
plants to the protection of natural flora and plant products. It also takes into consideration both
direct and indirect damage by pests, so it includes weeds. It emphasizes on secure coordinated,
effective action to prevent and control the introduction and spread of pests of plants and plant
products which is very relevant to management planning of Water Tower ecosystems.

2.2.7 United Nations Convention to Combat Desertification
Established in 1994, the United Nations Convention to Combat Desertification (UNCCD) is the sole
legally binding international agreement linking environment and development to sustainable land
management. The Convention addresses specifically the arid, semi-arid and dry sub-humid areas,
known as the dry-lands, where some of the most vulnerable ecosystems and peoples can be found.
The Convention’s 197 parties work together to improve the living conditions for people in drylands, to maintain and restore land and soil productivity, and to mitigate the effects of drought.
The UNCCD is particularly committed to a bottom-up approach, encouraging the participation of
local people in combating desertification and land degradation. The UNCCD secretariat facilitates
cooperation between developed and developing countries, particularly around knowledge and
technology transfer for sustainable land management. Nzaui Hills Water Tower is located in an Arid
and semi-arid region and securing these important ecosystems shall contribute to the overall goal
of improving the living conditions of people and the ecosystems.
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CHAPTER THREE:
3.0 Key Threats and Challenges
3.1 Underlying Drivers of Deforestation
Nzaui hills Water tower faces a number of challenges
and pressures. For instance, Population increase
(From 1989 to 2009, the population increased
from 169,288 to 884,527 (KNBS 1989 and 2009),
land fragmentation and expansion of small-scale
subsistence farming are some of the easily visible
effects of this population increase and major drivers
of degradation in the area both in the natural forest
and the community land. This is mainly due to
the increased demand for forest related products
and the sheer number of farmers/people involved
clearing areas for agriculture. For instance, from
1990 to 2018, land under subsistence farming
increased by one third, which correlates to the
increasing number of smallholder farmers. Land use
change statics indicated that land under farmland
increased significantly from6,863.31ha in 1990

to 10,011.96ha in 2010(2018) where cropland
increased by 45.88% at annual rate of 2.29% (KWTA
2018)
Additionally, collection of non-wood forest products
increased substantially. Wood-fuel collectors for
domestic consumption and commercial sales
in Makueni contributed exponentially while the
number of livestock relying on fodder from the
forest increased significantly. More than 1,000
animals rely on the forest resources on a daily basis
(KFS, Nzaui Forest Station). Unfortunately, charcoal
production in the area has increased for domestic
and commercial use. Most of the wood-fuel and
charcoal used in the area is collected free from the
natural forests or farmlands and majority of the
households (93%) do not have energy saving Jikos.

Recognizing the ever increasing forest degradation
and loss of forest and water resources, KWTA
embarked on developing this long term strategy to
restore and rehabilitate degraded areas in the Water
Tower and contribute to recovery and restoration
of the water tower to support continuous supply
of ecosystem goods and services. The following
objectives were designed through stakeholder
engagement for the achievement of the overall goal
of the programme.

3.2 Key Threats and Challenges
A number of key threats and challenges to the
Water tower were identified and documented
as follows;
a) Forest Fire:Forest fires incidents have
been cited as the major cause of the
massive destruction seen within the Hill.
The key stakeholders including the CFA
and KFS say that the major forest fire
that happened in 2013 was the basis of
the forest losing its shape and functions.
Most of the indigenous forest was
destroyed and now the rehabilitation
efforts are taking shape.
b) Encroachment by the community:The
forest land has been encroached by
the community for settlement and
agricultural purposes. Majority of the
areas in Kalamba, Kawala and Kilili
locations. This is happening at the water
towers boundaries where the boundary
beacons have been interfered with and
even removed.
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c) Illegal Logging: The community has
invaded the forest owing to the fact
that KFS has not been able to conduct
effective patrols and surveillance to
avert such crimes. The community is not
also pro-active in preventing destructive
vices of the few community members.
Additionally, the community has not
been able to organize themselves into
conservation groups and the few existing
groups lack capacity to implement
meaningful conservation activities.
d) Illegal Grazing: The location of the hill is

g) Low awareness level by the community:
A majority of the community members
are not aware of their role in protecting

critical to the community around the hill.
The survey revealed that the community

the ecosystem. This was the reason they
did not think they had a role to play in

kept livestock kept some livestock
despite the small land owned by these
families. The small portions of land
hardly support the pasture requirements
thus the ecosystem is used to provide the
pasture. Grazing is not allowed within
the ecosystem but animals are usually
seen within the ecosystem. This grazing
affect the young seedlings, destabilises
the soil

averting some of the degradation drivers
cited above and they were all complacent
in the face of such threats. They also
did not participate in rehabilitation
programs although they all understood
that there was a direct relationship
between what was happening at the
hill and some of the visible impacts like
low crop productivity, soil erosion, lack
of sufficient water, diminishing water
resources, lack of sufficient pasture for
livestock among others.

e) Charcoal
burning:
There
were
incidences of charcoal burning though
in few areas. People who undertook this
sited income generation as the driving
factor. Since most of the mature trees
have been logged and some were gutted
by fire, the charcoal burning incidences
were reported to have greatly reduced
during the time of the field visit but
from discussion with the community,
it was evident that it was one of the
contributing factors to the current
situation of degradation.
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f) High poverty levels: Nzaui Hill water
tower is surrounded by a community
that is largely dependent on perennial
fruit for income. The fruits also are
dependent on Rainfall and climatic
conditions which may greatly vary
affecting the productivity. During low
productivity the people with limited
livelihood options tend to turn to the
forest for the livelihood support.

h) Unemployment: Low literacy levels were
observed during the CRA which results
in lack of employment opportunities,
corruption has resulted to increased
crime rates and insecurity, low income
levels, increased poverty level index
among others as well over-reliance on
natural resource thus more degradation
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3.3 Problem Analysis
Nzaui Hills Water Tower is faced with numerous
challenges as identified during problem
analysis and stakeholder engagement. Notably,
considerable resources and efforts have been
invested in improving the management of the
ecosystem in the past years. Although some
successes have been achieved, tremendous
threats and pressures on the ecosystem exist.
The main source of this pressure arises from the
depletion of resources and degradation of the
water tower resources. The major threats and
pressures facing the Water Tower are as follows:
(a) Forest Fires- Especially during the dry
spell in the forests thus changing the
vegetation structure and composition in
the affected areas and having adverse
impacts on the habitat values and water
regulation functions;
(b) Overgrazing
(c) Encroachment for human settlements
due to population pressure in some areas

(d) Unsustainable resource use within the
forest reserves for both commercial and
subsistence use;
(e) Illegal logging;
(f) Conflicting institutional mandates in
some instances
(g) Inadequate stakeholders’ involvement in
forest resource management;
A total of 27 Issues were identified during
stakeholder consultation and problem analysis.
These issues formed the basis to identification
of impacts and interventions as well as guiding
the identification of management programs to
effectively address the challenges. Additionally,
the location of the issues/threats and impacts
were also documented to ensure effectiveness
in addressing them.
The problem analysis was developed through
the root cause analysis as detailed in the table
below

Table 3.1: Problem Analysis matrix-Nzaui Hills Water Tower
No.
1

Issues/problem Areas
Affected
Illegal logging
• Yiuma
• Maviaume
• Kathatu
• Ngangani

2

Illegal grazing

• Yiuma
• Maviaume
• Kalaani
• Ng’oi

Causes

Impacts

• High poverty levels • Soil erosion
• Illiteracy
• Drought
• Availability of ready • Degradation
market

• Lack of animal
feeds
• Limited domestic
land
• Overstocking

• Soil erosion
• Environmental
pollution

Proposed intervention
• Alternative livelihood
practices
• On-farm forestry and Agro
forestry
• Use other roofing
materials like iron instead
of timber
• Law enforcement
• Fix grazing charges
• Encourage low stock rate
• Encourage farmers to use
commercial fodder
• Encourage alternative
grazing methods e.g Zero
grazing
• Fodder preservation
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No.
3

Issues/problem Areas
Affected
Encroachment
• Ng’oi
• Kalaani
• Ngangani

Causes

Impacts

Proposed intervention

• Population
pressuere
• Limited farm land
• Availability of
fertile soil along
the mountain
• Lack of clear
defined boundaries
• Political
allocations/
interference
• Unemployment
• Poverty
• Ileteracy
• Market demand

• Soil erosion
• Encroachment
• Environmental
degradation
• Drought
• Deforestation
• Pollution in water
bodies from
erosion

• Encourage population
control measures
• Provide alternative
sources of livelihoods
• Diversification and
intensification of
agriculture
• Diversification of
education system-to
offer technical courses eg
carpentry and masonry
and entrepreneurship
• Encourage alternative
sources of energy
• Diversify livelihoods
• Awareness and
sensitization on
importance forestry
• Awareness and
sensitization
• New honey harvesting
methods
• Afforestation
• Plant indigenous trees
• Sensitisation
• Fencing
• Water troughs for animals

4

Charcoal
burning
and firewood
collection

• Kikwasuni
• Kalaani
• Ngangani

5

Illegal honey
harvesting

• Yiuma

• Ready market
• Food

6

Spring
Degradation

• Kweleli
• Isololo
• Kilinga
• Kisinzi

• Encroachment
• Deforestation
• Illegal grazing
• Charcoal burning
• Planting exotic
species

• Lower water table
• Suppresed
vegetation
• Increased soil
erosion
• Water pollution

7

Forest fires

• Kikwasuni
• Kalaani
• Ng’oi

• Charcoal burning
• Farm preparation
through slash and
burn
• Drying of water
sources
• Death of wild
animals

• Drought and
degradation
• Forest destruction
• Drying of water
sources
• Death of wild
animals

8

Land
degradation

• Ng’oi
• Yiuma
• Kilili
(Mwesa)

9

Poaching

• Whole
Ecosystem

• Overgrazing
• Deforestation
• Encroachment
• Forest fires
• Drought
• Food
• Sport

• Food insecurity
• Water scarcity
• Loss of
biodiversity
• Soil erosion
• Destruction of
wildlife

10

Drug planting
(marijuana)

• Top of hill

• Drug abuse
• Ready market

11

Human /
• Ng’oi
wildlife conflicts

• Soil Erosion
• Destruction of
vegetation
• Drug abuse
• Crop/animal
destruction
• Time wastage
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• Encroachment
• Disturbed habitats

• Erosion
• Environmental
degradation
• Forest fires
• Drought
• Pollution
• Forest fires
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• Law enforcement
• Encourage farmers to
prepare their farms
during calm weather
• Advocate use of ire
fighting equipment
• Create aware on how to
stop fires
• Create buffer zones
• Gulley rehabilitation
• Afforestation
• Law enforcement
• Awareness and
sensitization
• KFS/Community to
remove snears
• Sensitisation
• Rehabilitate the addicts
• Fencing
• Bufferzone
• sensitization

No.
12

13

14

15

16

17

18

19

Issues/problem Areas
Affected
Water source
• Isololo,
kweleli
and use conflict
• Kilinga
• Kisinzi

Causes

Impacts

Proposed intervention

• Water scarcity
• Degradation of
existing sources
• Unreliable rainfall
patterns
• High population
• Poor governance
• Corruption

• Vandalism of pipes • Sensitisation
• Corruption
• Protection of water
• Time wastage
sources
• Integrity and transparency
• Harvesting and storing of
rain water
Political
• Kilili
• Encroachment
• Create awaress
•
Kalamba
•
Illegal
logging
• Law enforcement
interference
• Ng’oi
• Charcoal burning • Involve the political class
• Forest fires
in decision making on
conservation
Inadequate staff • Kilili
• Financial constrains • Encroachment
• Allocation of funds by the
• Kawala
• Illegal logging
government for staffing
• Kalamba
• Illegal grazing
and forest conservation
locations
• Charcoal burning • Creating awareness
• Forest fires
through public barazas
• Illegal water
abstraction
• No follow up on
monitoring and
surveillance
Unemployment • Kalamba
• Low literacy levels • Illegal logging
• Awareness on alternative
• Kawala
• lack of alternative
• Grazing
income
• Kilili
sources of income • Charcoal burning
• Land degradation
Drought
• Kilili
• Deforestation
• Water scarcity
• Afforestation
• Kalamba
• Climate change
• Food insecurity
• Climate change mitigation
• Kawala
• Unreliable rainfall
• Forest fires
measures.
• Loss lives
Erosion
• Kyangwasi
• Logging
• Degradation of
• Highly discourage logging
• Ng’oi
• Poor farming
the environment
• Digging and construction
• Kikwasuni
practices
• Gulley outcrops
of terraces
• Mulata
• Lack of terraces
• Destruction of
• Planting cover-crops e.g.
• Ngangani
and benches
infrastructure
grass
• Kwakalui
• Forest fires
• Water borne
• Construction of gabions
• Yiuma
• Overgrazing
diseases
across the gullies
• Siltation and
• Encourage conservation
flooding
farming
• Reduce the no of number
per unit area
• Reforestation and
afforestation
Planting of
• KwaMunyali • Income generation • Lower water table • Sensitization
• Firewood
• Loss of land
• Planting indigenous
exotic trees e.g • Kalamba
• KwaKalui
• Timber
productivity
species
Eucalyptus
• Micro-Climate
• Human wildlife
• Removal of Eucalyptus
conflict
along water and riparian
areas and replacement
with suitable indigenous
trees
Quarrying
• Ng’oi
• Ready market
• Soil Erosion
• Law enforcement
• Destruction of
• Sensitisation
vegetation
• Ban on quarrying
• Deforestation
• Pollution
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No.
20

Issues/problem Areas
Affected
Landslides
• Ng’oi
• KwaKalui
• Maviaume

Causes

Impacts

Proposed intervention

• Defforestation
• Loss of vegetation
cover
• Heavy rains

• Destruction of
springs
• Loss of life and
property
• Loss of habitats
• Encroachment
• Illegal logging
• Charcoal burning
• Land degradation

• Re-afforestation
• Afforestation
• Sensitisation

• Create awareness through
barazas
• Capacity building
• Encourage environmental
education in schools
• Establishment of beacons
• Fencing in areas with high
threats
• Social fences
• Create awareness

Overstay
of officers,
inefficiency and
collusion
Low awareness

• Kilili
• Kalamba
• Kawala

• Poor governance
• Corruption

• Kilili
• Kawala
• Kalamba
locations

• Inadequate staff
and facilitation
• High illiteracy levels
• Poor governance

• Encroachment
• Charcoal burning
• Illegal logging
• Land degradation
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Boundary
conflicts

• Ngangani
• Ngoi
• Maviaume
• Mbaine
• Yiuma

• Illegal logging
land degradation
charcoal burning
• Illegal grazing
• encroachment

24.

Un-synergized
conservation
efforts

• The entire
ecosystem

• Unclear forest
boundaries
• Greed
• Ignorance
• Political
interference
• Lack of
coordination
• Poor remuneration
• Negligence and
ignorance

25.

Inadequate
Silvicultural
practices
on forest
restoration
activities

26.

Inadequate
Fire Fighting
Equipment

21

22
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• Increase illegal
forest access
• Drying of
seedlings
• Failure to achieve
desired targets

• Regular reshuffles of
officers

• Proper coordination of all
stakeholder involved
• Provide remuneration to
CFA
• Sensitization on the
importance of ecosystem
• Sensitization on
importance of team work
• Entire forest • Inadequate
• Drying of
• Allocation of facilitation
where trees
manpower
undergrowth
funds
have been
• Lack of funds
• Breaking of fire
• Recruitment of more
planted
• Inadequate
• Drought when fire
workforce
(Ngoi,Yiuma
operational policies occur
• Create sensitization
top)
• Negligence
programs
• Enact proper working
policies
• Facilitation of tools to aid
in the work
• Training on Silviculture
• The entire
• Lack of funds
• Death of wildlife
• Allocate funds to
forest
• Poor access
• Desertification
purchase fire fighting
infrastructure
• Drought
equipment
• Food insecurity
• Facilitate more fire
• Air pollution
fighting vehicle/hire
• Air borne diseases • Development of access
infrastructure to the
forest
• Development of
firebreaks
• Fire jets to put off fire fast
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No.
27.

Issues/problem Areas
Affected
Poor
• The entire
forest
infrastructure

Causes

Impacts

Proposed intervention

• Lack of
maintenance
of existing
infrastructure
• Blacking by falling
tree
• Lack of political
goodwill
• Erosion
• Land slides

• Difficult access by
patrol officers
• Illegal logging
• Difficulty in
extinguishing
forest fire

• Road grading
• Removing the fallen trees
• Allocation of maintenance
fund
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CHAPTER FOUR:
4.0 The Plan
4.1 Introduction

knowledge with scientific methods;
adaptive management undertaken.

The planning process was driven by the desire
to have a road map for the conservation of
Nzaui Hills Water Tower. This was occasioned
by its unique values and threats towards
its conservation and the need to address
various management constraints. There
are also considerable environmental and
economic values that support livelihoods of
the communities adjacent to the water tower
and beyond. The plan embraces collaborative
and participatory approaches in conservation
and management of natural resources. The
plan supports sustainable utilization of natural
resources by promoting environmental
friendly activities, while enhancing biodiversity
conservation.
During the plan preparation process, common
principles were adopted to ensure proper
management and conservation of Nzaui Hills
Water Towers as follows;
1. The plan is built on a clear understanding
of current practices of natural resource
management and enabling policy
context.
2. An ecosystem approach recognizing the
interconnectedness of the water tower
ecosystem with other ecosystems and
water catchments.
3. Sound management principles and
structures in place, including monitoring
systems that combine indigenous

4. Effective governance structures that
can effectively control access, ensure
enforcement mechanisms and represent
different groups of players.
5. The importance of dialogue, negotiation
and consensus building among different
actors.
6. Transparency and accountability.
The plan has four Conservation programmes
where each programme has several management
objectives with corresponding activities,
responsible organizations and cost.

4.2 Plan vision, Goal and
Objectives
4.2.1 Plan Vision
The vision of Nzaui Hills Water Tower Ecosystem
Conservation Plan is “To be the leading and well
conserved Water Tower ecosystem providing
goods and services sustainably for enhanced
community livelihoods.

4.2.2 Goal
The overall goal of the plan is to ensure
a coordinated approach through multistakeholder engagement for conservation and
rational utilization of the Water Tower and allied
resources for socio-economic development
The plan shall provide a road map for restoration
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of the ecosystem health and functionality and
improved resilience through the proposed
interventions. It shall be implemented within a
10 year period (2020-2029).

4.2.3 Plan Objectives
(i) Promote agroforestry to enable farmers
and other stakeholders benefit from
wood and non-wood forest products
around the water tower.
(ii) Enhance participation of communities
and other stakeholders in Water
Tower management to conserve the
water catchment areas and ensure
the sustainability of the Water Tower
ecosystem.
(iii) Protect Water tower resources by
eliminating further encroachment
(iv) Promote alternative livelihoods, create
employment, increase income and
reduce pressure on the Water Tower
ecosystem
(v) Develop
fire early warning and
management systems for reduced fire
incidences in the water tower
(vi) Institute appropriate sustainable land
management practices for improved
land productivity

4.3 Implementation
The success of this plan lies in its being
implemented
through
actualizing
the
management programmes and activities. This
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calls for resource commitment on the part
KWTA and other stakeholders. The roles and
responsibilities of other stakeholders have been
identified for the smooth implementation of
the management actions. Activities in each
programme have been prioritized and required
resources identified for mobilization. This plan
will be implemented for 10 years (2020 – 2029)
through Annual Work Plans (AWPs) and with
support from other sectoral plans. Monitoring
and evaluation during the implementation
phase will be done periodically. The plan will
be reviewed after 5 years and amendments
undertaken as needs arise. Both Review and
amendments will be carried out in conformity
with the plan objectives by all stakeholders.

4.4 Zonation
Zonation of the Water tower aims at supporting
this framework and is based on the recognition
of the importance of the ecosystem and
uniqueness of the values of the ecosystem
to the communities around. To provide a
better way of rational resource utilization,
stakeholders involved in the development of
the Ecosystem Conservation Plan identified
different management zones to ensure rational
utilization of the resources of the Water Tower
as follows;
(i) Exclusive indigenous forest and spring
protection zone
(ii) High Conservation Value areas (Cultural
values zone, Shrines, Biodiversity
hotspots, keystone species and caves)
(iii) Firewood collection zone
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(iv) Grazing zone
(v) Honey and beekeeping zone
(vi) Ecotourism Zone
The zones shall be mapped in collaboration with
the community (through the Community Forest
Association) and shall be used as such for the
benefit of ecosystem health and resilience and
supply of goods and services. For firewood
collection and grazing zones, firewood and
grazing rules and regulations shall be developed
by the community Forest Association in
collaboration with the community, resource
users and women representatives. The Annual
Work-plans as stipulated in the plan shall be
useful in identifying and zoning new grazing
and firewood collection sites. They will also
identify areas for rehabilitation and protection
for natural regeneration. HCVs shall be areas
of exclusive protection and conservation
categorized zero use zones.
The Ecosystem Conservation plan also identified
areas of High Conservation Value (HCV) in the
forest as detailed below-These are important
regions for the fulfillment of basic needs of local
the communities.

HCV 1 was identified as an important area
for cultural identity, religious practices and
cultural beliefs of the local community. This
was a rocky area located in the forest around
the cliff at the peak of the Hill approximately
1600masl spanning approximately 100m long
and covering about 12Ha. The area is also a host
of numerous keystone species (Ficus sycomora
and other important bird and bat nesting and
breeding sites)
HCV 2 area include the Kwaileli Spring at the
convergence of the 2 peaks of Nzaui Hills.
The alignment of the HCV 1 is set in such a
way that forms a rock basement and acts as
a water trough. This traps and stores water
underground and by virtue of its elevation
(1600msl), it releases this water slowly through
various springs with the largest spring (Kwaileli)
being categorized as an HCV area in Nzaui. It
also hosts several keystone species.
Other important HCV 3 area included Heritage
sites and caves which have communal traditional
and historical attachment to the ancient
graveyards of early ancestors and important
sites for earth spirituality, traditional beliefs and
cultural importance.
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CHAPTER FIVE:
5.0 Ecosystem Conservation Programmes
To address the challenges facing the water
tower, the plan proposes a programme based
approach to implement the interventions over
a 10 year period (2020 - 2030).
This stakeholder driven process identified the
following four programmes: are:
1. Water Tower Protection, Surveillance
and Law Enforcement Program
2. Water Tower Rehabilitation program
3. Water resource Conservation program
4. Community
Program

Livelihood

Improvement

The multi-stakeholder engagement forums
prioritized key activities to operationalize each
of the programmes
A key requirement to the success of program
implementation is the active involvement
and empowerment of the communities, who
considered to be key stakeholders.

KEY MESSAGES
1. Improved coordination is required between
policies on forests, agriculture, food,
land use and rural development. Equally
important are clear legal frameworks
governing land-use change and strong
linkages between the National and County
Governments securing and restoring public
land under which natural assess like forests
and water towers are vested.
2. Agriculture remains the most important
driver (Principal) of deforestation. Where

subsistence agriculture is the principal
driver of land-use change like Nzaui
(Particularly in the buffer zone), strong
poverty alleviation and rural development
measures must be supported and
implemented alongside actions to improve
local agricultural practices, agroforestry
and other appropriate pro-poor land
management practices. This way, a social
protection of forest resources shall be
guaranteed.
3. Integrated land-use planning provides a
strategic tool for balancing land uses at
the National, sub-National and landscape
scales. Through elaborate Participatory
Scenario Planning it offers an opportunity
for local communities to understand how
their actions are important drivers of land
use change and how land use change is
impacting on the environment and their
social/daily lives. The planning process
should hence include a comprehensive
stakeholder participation to ensure the
legitimacy and ownership of the plans
and obtain stakeholder buy-in for their
implementation and monitoring.
4. Integrated approaches to land use provide
a way forward for improving policies
and practices to: address the drivers of
deforestation and conflicts over land use;
capitalize on the full range of economic,
social and environmental benefits of
integrating forests with agriculture; and
maintain multiple forest services in the
landscape context.
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5.1 Water Tower Protection, Surveillance and Law Enforcement
Program
Increasing population in the area has resulted in
growing demand for fuel wood, timber, water,
fodder and other forest products leading to
clearance of forests and unsustainable use of
resources in Nzaui Hills Water Tower. For a long
time, the Government has attempted to curb
the problem of deforestation by promoting
community participation in forest management
aimed at producing sufficient amount of
forest products and services to meet both
local demands and alleviate poverty. Despite
these efforts, degradation of forest resources
continues unabated. This is majorly due to
weak law enforcement and protection of the
water tower resources, driven by the poverty
degradation nexus. The consequences have
been severe loss of flora, Water Tower resources
and general decline of ecosystem products and
services such as fuel-wood, fodder and water
catchment values.
The Water Tower Protection, Surveillance and law
enforcement program aims at addressing some
of the key drivers of the forest degradation and
was ranked as the Highest priority programme
in Nzaui. This was because securing the water
tower ecosystem shall offer opportunities for
execution of all the other 3 programs. It will
also pave way for un-interrupted restoration
of the water tower ecosystem through natural
regeneration, enrichment planting and direct
planting of seedlings. The programme shall be
implemented through three sub-components
as follows;
36

a) Protection; This shall entail securing
parts of the Water Tower that have
been encroached through realignment
of forest boundary, reclamation,
rehabilitation and gazettement of Nzaui
Hills Water Tower
b) Surveillance; This shall entail undertaking
a needs assessment for establishment
of more rangers posts, recruitment of
more KFS rangers, undertaking daily
patrols and reporting, recruitment of
community scouts through the existing
CFA and use of technology to undertake
surveillance and reporting
c) Law enforcement; This component shall
entail enforcing existing laws and using
the CFA and WRUAs to develop by-laws
for the conservation of the Water Tower
resources. The by laws will cover water
abstraction, honey harvesting, grazing
and firewood extraction. The community
groups shall be guided by the existing
legislations to enforce the by-laws with
clear conflict resolution mechanisms.

Programme Objectives
1. Secure Nzaui Hills Water Tower
2. Protect the entire Nzaui Hills Water
Tower
3. Support adoption of technology for crime
detection and early warning response
The proposed strategies and activities to aid in
achievement of the programme objectives are
given in table 5.1 below.
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Key Activities

Unclear Forest
Community/
Boundaries
stakeholder
(Encroachment) engagement, survey
and mapping

• Undertake boundary Survey to reconfirm the Boundaries of Nzaui
Hills Water Towers

• Draw an operational plan and undertake a 2nd Community
sensitization (to be undertaken when the team is on the ground)

• Establish all necessary background information-Maps, history, levels
of encroachment, community issues

• Identify specific persons from the relevant Multi-Agencies, develop
and adopt Terms of References(ToRs)

Constitution of boundary survey teams and Boundary Survey

• Develop detailed programme of work-What activities need to be
undertaken, who, when and how, time required and Budget

• Conduct a reconnaissance and preliminary surveys to establish the
scope of work, areas with high encroachment, human and capital
resource requirements, time to undertake the exercise and identify
teams necessary

• Undertake community sensitization in all three locations and
identify key issues with respect to boundary establishment

• Identify relevant multi-Agencies for the boundary survey including
(KWTA, County Government of Makueni, Area Chiefs, KFS, Survey of
Kenya, security agencies, CFA) and hold preliminary meetings

Preliminary assessments

Objective 1: Secure Nzaui Hills Water Tower

Strategy

Timelines
2020-2022

Issue
2023-2025

Table 5.1: WT protection, surveillance and law enforcement program
2026-2027

Water Tower Protection, Surveillance and Law Enforcement Program

2028-2029
35

4.5

KWTA, Survey of Kenya,
KFS, Ministry of Interior
and Coordination of
National Government,
County Government of
Makueni, CFA

KWTA, County
Government of Makueni,
Area Chiefs, KFS, Survey
of Kenya, security
agencies, CFA

Proposed Key Partners
Budget
in Kes
(Millions)

Issue
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Humane removal of
Encroachers

Gazettement of Nzaui
Hills Water Tower

• Undertake background information search, preliminary assessments
(scope, intensity, areas, security issues, community issues)

• Establish a Multi-Agency team to coordinate the entire process

Stakeholder/community engagement and mapping of encroachers

• Declare and gazette Nzaui Hills as a Water Tower through the
Ministry of Environment and Forestry

• Prepare a detailed report for adoption by KWTA

• Document community engagements and rationale for Gazettement
of Nzaui Hills Water Tower as a Water Tower (Status assessments,
Total Economic Value, Ecosystem Conservation Plans)

• Identify all stakeholders, undertake preliminary assessments,
stakeholder/community sensitization and engagements in all
locations and using local media

Gazettement of Nzaui Hills Water Tower

• Undertake 3rd Community Sensitization on Nzaui Hills Water Tower
Boundaries and close up meeting with Multi Agencies undertaking
the exercise

• Update/Prepare updated boundary maps for Nzaui Hills Water
Tower and present to the relevant agencies

• Clear the Established Boundary (advertise and Recruit youths,
establish a cutline around the Water Tower through establishing a
clear Boundary devoid of vegetation (this might be appropriate for
establishing appropriate vegetation around the Water Tower)

Timelines
2020-2022

Key Activities
2023-2025

Strategy
2026-2027
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2028-2029
6

8

Budget
in Kes
(Millions)

Ministry of Interior and
Coordination of National
Government, NSIS, KWTA,
County Government of
Makueni, Area Chiefs,
Development Partners

KWTA, KFS, Survey of
Kenya, Min of Interior and
Coordination of National
Government, area Chiefs,
County Government of
Makueni, CFAs

Proposed Key Partners
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Issue

Strategy

• Prepare post removal reports

• Reclaim the water tower

• Profile all illegal settlers

• Undertake community sensitization meetings in all villages around
Nzaui Hills Water Tower

• Constitute the teams (Security agents, County government, KWTA,
issue the necessary notices (At-least 60 days) for voluntary exit from
the forest

Reclamation of the water tower

removal, removal and post removal plan

• Prepare a comprehensive report on Illegal settlements, pre-

• Undertake comprehensive Mapping and enumeration of all illegal
settlers, encroachers and document number of Households and
people encroaching the gazetted forest

• Conduct stakeholder and community engagement in all locations
and sub-locations around Nzaui including engaging local leaders
and political class

2023-2025

2020-2022

Timelines
2026-2027

Key Activities
2028-2029
20

KWTA, Ministry of Interior
and Coordination of
National Government,
County Government of
Makueni,

Proposed Key Partners
Budget
in Kes
(Millions)

Illegal Water
Tower Activities
(Logging,
Overgrazing,
Charcoal
Burning)
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• Test the patrol plans including apprehension of criminals, court
proceedings and actions undertaken

• Train the community scouts and KFS rangers on governance issues,
forest patrols, surveillance, community engagement and develop
joint Patrol plans

Development of Joint Patrol plans

• Recruit 12 community scouts to support surveillance

• Undertake community sensitization and advertisement

• Develop criteria and qualification for recruitment of Community
scouts in liaison with the CFA

Recruitment of Community Scouts-At-least 4 Community Scouts per
location.

• Recruit/deployment of rangers-Make requests for deployment/
recruitment at the HQs, (Consider support from Makueni County
Government)

• Undertake needs assessment and identify the gaps for protection.
Asses the capability and strengths of the existing rangers.

Increased Surveillance Recruitment of KFS rangers and rangers posts

Objective 2: Protect the entire Nzaui Hills Water Tower

Key Activities

Timelines
2020-2022

Strategy
2023-2025

Issue
2026-2027

40
2028-2029
21

Budget
in Kes
(Millions)
KWTA, Ministry of Interior
and Coordination of
National Government,
County Government of
Makueni,

Proposed Key Partners
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Timelines

Fire prevention
and protection

Inadequate
information on
crime hotspots,
and technology
to avert illegal
activities

Use of technology

Detection and early warning on forest fires, prevention and
protection-Use the detailed Fire action plan below

• Continuously monitor and adjust plans as necessary

• Apply the patrol plans, undertake joint patrols and record forest
related incidences including apprehension of criminals

Construction of at-least 3 Watch Towers) around Nzaui and guided
by hotspot maps

• Identify hotspot areas for increased surveillance (Including

• Purchase relevant equipment and train all forest rangers and
community scouts on use and application in surveillance and
reporting equipment to include GPS, Mobile phones, Computers
and basic GIS applications (Hotspots mapping, uploading
information, general display and analysis for decision making

equipment and technology support and apprehension

18.6

14

KFS, KWTA, County
Government of Makueni,
CFA and WRUAs,
Development partners

KWTA, KFS, Ministry of
Interior and Coordination
of National Government,
County Government of
Makueni, Community
groups

Proposed Key Partners
Budget
in Kes
(Millions)

Objective 3: Support enhanced adoption of advanced use of technology for crime detection, early warning response and appropriate actions

2020-2022

Key Activities
2023-2025

Strategy
2026-2027

Issue
2028-2029

5.1.1 Fire Protection Action Plan

1. High risk-Favourable

Nzaui-Hills water tower is faced with serious
challenges related to fire outbreaks, perhaps the
greatest threat of all threats in Nzaui in-terms of
impact and scale. During the last 3 years (20152018), a total of 4 fire outbreaks were recorded
with the worst of the 4 happening in August 2017
where approximately 300Ha were destroyed.
This then has become a perennial disaster in the
area destroying large tracks of forest ecosystem.
The situation is worsened by charcoal burners,
smokers and honey harvesters. The forest has

2. Medium risk-Moderately favourable

a large section (approximately 50Ha of forest
Fern and pinus radiata, a highly flammable
material. When fire outbreak occurs in these
areas, it becomes extremely difficult to control
since the spread is fast, favourable conditions,
lack of access roads, location is at the peak of
the hill and no fire breaks and equipment.
During the Plan preparation, stakeholder
engagement and identification of issues
affecting Nzaui Hills water Tower, a prioritization
was done where fire outbreaks and associated
forest destruction and impact was rated as
number 2 after spring degradation. As a result,
the stakeholders were engaged in the process
of preparation of an action plan to support the
ecosystem management plan for the highly
prioritized threats.

5.1.2 Fire Risk Action Plan in Nzaui
Hills Water Tower
Fire Risk Categorization in Nzaui
The stakeholders categorized Nzaui Hills Water
Tower into 3 classes based on certain parameters
as detailed below;
42

3. Low risk-Low
Categorization of the fire risk in the water tower
was based on the following parameters;
Availability of fuel-(Dry grass, forest fern, dry
conditions, slash and burn, encroachment,
charcoal burning) and closeness to the
community and favourable wind direction
The following areas were categorized as high
risk Areas.
1. The plant association of Fern(Pteridium aquilinum)-phoenix reclinata
-Pinus
radiata-Pteridium-Triumfetta–
Brachyceras Zone- located approximately
1400masl- Highly inaccessible and
susceptible, presence of the highly
flammable fern, pine and palm tree
provides an extremely favourable
conditions and hosts with no fire breaks,
no watch tower and poor roads makes
the situation worse.
2. Yiuma Area-Boundary between the
forest and the settled areas, charcoal
burning (An area also with the highest
wind velocity and receiving wind from
the plains escalating the cases of forest
fire outbreaks
3. Kalaani-Mavuiaume-Ngo’i Area-Area
categorized as high risk due to rampant
charcoal burning and honey harvesting.
Additionally, 2 areas were categorized as of
medium risk and hence required minimal
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intervention and investment but
investment to act as buffer zones.

heavy

year of the Nzaui Hills Water Tower Ecosystem
Management Plan.

1. Kweleli-Bamboo zone-Bamboo grass
is a favourable plant but presence of
Kweleli springs and water makes it a low/
medium risk area.

1. Infrastructure development including
fire fighting equipment

2. Isololo zone-Presence of favourable
host of Croton dichogamus and patches
of Lantana camara Makes the area
susceptible

3. Community awareness and recruitment/
training of community marshals, this can
be done during training of community
scouts and rangers to double up the task

Further to the information on high and medium,
stakeholders also categorized one area as a low

Based on the risk categorization, the forest was
blocked into 3 fire management units as per
the map attached below for ease of detection
and management (Figure 2-Map of Nzaui Hills

fire risk in Nzaui Hills Water Tower
3. The entire cliff area-Located at the peak
of the highest point in Nzaui (Centroid)
there was absence of fire risk materials
and inaccessibility made the area not
prone to fire. The cliff are was categorized
as an area of low risk due to unfavourable
conditions for fire outbreaks and
spread-the area is inhibited by a mix of
indigenous species and un-favourable
weather
conditions-The
mixed
indigenous species deter spread of fire
and the fact that they remain evergreen
(Not good fuel) offer a Low risk for fire
outbreaks and spread. The moist and
wet conditions at the peak area is not
conducive for fire outbreaks and spread
hence the area was categorized as a low
risk area through-out the year.

5.1.3 Fire Preparedness
To ensure sufficient fire preparedness, and
efficiency in fire fighting, the following measures
were proposed to be put in place within the first

2. Surveillance and fire detection systems

Water Tower)

5.1.4 Infrastructure Development
Including Fire Fighting Equipment
Developing the capacity of the Kenya Forest
Service, Kenya Water Towers Agency, Community
Forest Association and the community through
capacity enhancement and support to firefighting equipment through the following
activities;
1. Construction of Fire detection watch
towers-3 areas have been proposed for
construction of fire detection (Smoke
detectors installed in Watch towers) as
follows; ivweani, Yiuma and Maviaume
Kikwasuni.
2. These shall be installed to serve 3
purposes, Installation of detection
equipment, early warning and
reporting. The watch towers shall have
fire detectors installed and linked to
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a central database (at Makueni KFS
office) that shall be able to relay early
warning messages to the marshals
through the mobile phones. It will also
at certain points trigger alarms in-case
of fire outbreaks for timely response
from community/community scouts/fire
marshals and KFS rangers.
3. Construction of access link roads for
accessibility, surveillance and response.
At least 200km of access roads
constructed
4. Installation
of
fire
surveillance
equipments for detection and reporting
through establishment of three (3)
outposts as proposed in the surveillance
objective one at each location each
having 3 KFS officers

44

8. Training-At-least 20 Fires Marshalls to
be trained for fire preparedness and
fire fighting, KFS to develop joint patrol
plans and undertake patrols and record
incidents. Further, fire rating calendar
to be developed by KFS and havedesignated fire assembly points.
Fire fighting equipments
• 20 Fire beaters
• 20 Jembes
• 20 Mattock
• 3 Water reservoirs for fire fighing in
every location or in areas categorized as
high risk
• 20 Spades
• 100 Fire reflectors

5. Purchase of one motorbike per location

• 20 Helmets and fire suits

6. Renovation of one outpost at Kweleli to
support early response, surveillance and
also protection. This is at the fern-Pinus
Belt which was categorized as a hotspot/
High risk zone

• 1 Stand by vehicle which is suitable
for fire fighting-This can be through
collaboration with the County

7. Fire breakers to be constructed after
every stretch of 25ha especially in the
high risk areas

• 20 Rakes

• 20 V.H.F and phones for communication

• 20 Power-saws for emergency clearance
of fire breaks
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5.2 Water Tower Rehabilitation Programme
This programme addresses degradation in the
water tower.

5.2.1 Programme Objectives
1. Identify degraded areas for landscape
restoration
2. Develop action
degraded areas

plan

and

restore

3. Enhance energy efficiency
The programme shall be implemented through
adopting following activities
a) Opportunities
for
landscape
restoration-This
shall
involve
stakeholder engagement to acquire
preliminary statistics on potential areas
for restoration activities, degradation
mapping, ground truthing, participatory
scenario planning and finally preparation
and adoption of site specific action plans
and restoration plans. Additionally, from
elaborate stakeholder discussion, the
following preliminary statistics shall be
key in attaining the required restoration
activities
i.

Natural Forest restorationRehabilitation of approximately
600Ha
through
Natural
regeneration, 100Ha through
enrichment planting and 300Ha
through direct seedlings

ii.

Buffer
Zone
restorationAgroforestry
interventionsThis shall entail approximately
planting 600,000 agroforestry
fruit-trees (Mangoes, Citrus Fruits
and avocadoes) and 500,000
Suitable/preferred agroforestry
tree species (Grevillea robusta,
Mellia volensii, Sena siamea) and
establishment of at-least 1,000Km
of nappier strips in farmlands

b) Establish sufficient seed and seedling
stocks for restoration of all degraded
areas in the Water Tower-Both gazetted
and in the buffer zones-This shall entail
6 nappier grass bulking sites, one
demonstration farm, 10 communal
tree Nurseries and enhance the capacity
of the Makueni County and KFS tree
nurseries. Further, the programme
will support the identification of atleast 3 local indigenous seed sources in
collaboration with KEFRI
Some of the identified
rehabilitation tree species

appropriate

Melia volkensii, assorted acacia species, Ficus
sycomoras-(Also identified as a Key stone
species), croton megalocarpus. Combretum
sp, Rapanea melanophloeos, Ochna
insculpta, Terminalia brownie, bamboo
spp, Markhamia lutea, Termarindus indica,
assorted palm species (Phoenix reclinata),
Cuppressus lucistanica, Eucalyptus saligna,
Pinus radiata,
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c) To enhance energy efficiency from the current 7% to at-least 50%- This shall entail installation
of approximately 3,234 households with energy saving Jikos from the current population
statistics as follows; Kilili (832), Kawala (960) and Kalamba (1442) locations.
This programme shall be implemented by trained youth and women groups as part of enhancing
their income. An agreed fee shall be charged for installation of each HH. It is expected that that
programme shall generate approximately Ksh 3.2 Million.
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Key Activities

• Adopt site specific plans

• Develop site specific rehabilitation action plans in
collaboration with the community stakeholders

• For ground truthing - Carry out focussed stakeholder
engagement in priority areas and through participatory
scenario planning, identify degradation type, scale
and intensity, and appropriate rehabilitation measures
(Agroforestry, enrichment planting, SLM, seedling
requirement, type and area etc)

Objective 1: To identify all possible areas for landscape restoration
Land degradation Mapping and ground Mapping and stakeholder engagement
(in gazetted forest truthing
• Undertake desktop mapping of all degraded areas and
and in the buffer
prepare a degradation index map and charts
zone
• Prioritize degraded areas, identify relevant stakeholders and
undertake ground truthing

Strategy

Timelines
2020-2022

Issue
2023-2025

Table 5.2: Water Tower Rehabilitation program
2026-2027

Water Tower Rehabilitation Programme

2028-2029
4.5

KWTA, KFS,
County
government
of Makueni,
CFA, WRUA,
community
groups

Proposed Key Partners
Budget
in Kes
(Millions)

Inside and outside
the gazetted forest

Restoration and
rehabilitation of
all degraded areas
within the water
Tower

• KFS seedling Nursery

• 6 community groups

Nzaui Hills Water Tower Integrated Ecosystem Conservation Plan 2020- 2030

• Build capacity of KFS and community groups on seed collection
and tree nursery establishment-At-least 3 communal tree nurseries,
9 schools, and 6 community groups to raise seedlings as follows;

Target 812,000 indigenous seedlings and 1,100,000 agroforestry
seedlings (600,000 Fruit trees and 500,000 appropriate Agroforestry
species

Tree Nursery establishment;

Agroforestry in buffer zone-1,100,000 seedlings

• For indigenous seedlings, at 625 seedlings per Ha, a total of
812,500 seedlings shall be required (4X4M spacing)

• Natural Forest restoration-1,300Ha for rehabilitation through direct
seeding and enrichment planting

Seedling requirements

• Document phenology cycles and build capacity of at-least 10
community seed collectors

• Identify other seed sources-With the support of KEFRI, identify
Keystone species in all locations and in the forest and designate
seed sources for indigenous seed production and supply

• All the 3 sublocations,

• 9 selected schools

• Profile all available tree seedling nurseries, species in the 3
locations in Nzaui in collaboration with KFS, Makueni County and
community groups

Establish communal
tree nurseries as
follows;

Key Activities

Timelines
2020-2022

Strategy
2023-2025

Issue
2026-2027

48
2028-2029
23.5

KFS, KWTA,
KEFRI,
Community
Groups,
Schools, County
Government of
Makueni

Proposed Key Partners
Budget
in Kes
(Millions)
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Degradation of
water tower

Sustainable Land
Management-Nappier
strips

• Monitor and report appropriately targeting 1,000Km

• Implement farm plans –Nappier strips in all the farms under
supervision of the community women groups at-least 250 Km
annually

• Develop and adopt farm plans in all mapped farms

• Establish 6 nappier grass bulking sites and one demonstration farm

• Train 6 community groups (2 in each location) on SLM and
management of Nappier grass

• SLM-Identify and map all farms for instituting SLM activities
through nappier strips

Objective 2: Develop action plan and restore all degraded areas

• Support 6 communal tree nurseries-Targeting 105,000 seedlings
annually-52.5% of annual seedling requirement.

• 9 School environmental clubs- (Selection of schools, and
students, training and development of work-plans, provision of
nursery equipment including establishment and supervision and
management of 9 seedling nurseries of 5,000 seedlings each
annually-22.5% of annual seeding requirement
• Audit and revamp and support KFS seedling Nursery
targeting-50,000 seedlings annually-25% of annual seedling
requirement

Timelines
2020-2022

Key Activities
2023-2025

Strategy
2026-2027

Issue
2028-2029
7.5

KWTA,
Community
Forest
Association, KFS,
MoA, County
Government of
Makueni, Area
Chiefs

Proposed Key Partners
Budget
in Kes
(Millions)

Issue

Community
mobilization and preplanning
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• Report and undertake replacements

• Continuously monitor regeneration and advise

• Identify HCV areas and keystone species and secure them as
exclusive conservation areas

• Identify areas in the forest and farmlands with sufficient
regeneration potentials-Sufficient seedling and sapling densities

Natural Regeneration:

• Audit seedlings planted and undertake seedling replacements as
required

• Protection-Prepare a program using the local committees for daily
monitoring and reporting-KFS rangers and CFA to support

on pitting, Bush clearing, pitting, Seedling transportation where
applicable and planting

• Site preparation-Prepare site on time (Hiring of casuals, training

• Site identification-identify planting sites each year both for direct
seedling, Natural regeneration and farmlands guided by the annual
seedlings requirement

• Community mobilization-Mobilize communities through the CFA
for tree planting (Establish local committees for Mobilization,
protection and supervision

Timelines
2020-2022

Key Activities
2023-2025

Strategy
2026-2027

50
2028-2029
15
CFAs, WRUA,
Area Chiefs,
KWRA

Proposed Key Partners
Budget
in Kes
(Millions)
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Degradation
through inefficient
fuel-wood
utilization

This shall also an
income generating
activity foe the women
and youth groups by
charging 500/- for ESJ
installation

• Identify Households for installation for year 1 and annually
thereafter

Kilili (832), Kawala
(960) and Kalamba
(1442) NB/

• Report (Savings on wood-fuel) and monitor progress

• Undertake installation of Energy Saving Jikos as per the work-plan

• Sensitize the target households to prepare the necessary materials
on time

• Develop annual work-plans with the community groups targeting
at-least achieving (Yr 1 40%- Yr2-30% and yr3-30%) of the target
households in each location.

• Demonstration-Construction of at-least 15 energy saving Jikos by
each community group

• Train at-least 15 Trainers of Trainers (ToTs) from each women and
youth group on energy efficiency, construction of energy efficient
Jikos

• Identify women and youth groups in the clean energy clusters-Atleast 2 in each sub-location. Total of 20 Community based groups
identified

• Community sensitization and establishment of village based Clean
energy clusters-Target is one cluster in each Sub-location

Roll out of Energy
Saving Jikos

Enhance energy
efficiency from the
current 7% to at-least
50%- of HH

Objective 3: To enhance energy efficiency

Key Activities
2020-2022

Timelines
2023-2025

Strategy
2026-2027

Issue
2028-2029
9

3

Community
Groups
(Youth, SHG
and Women),
Area Chiefs,
Development
partners, County
Government of
Makueni, KWTA

County
Government of
Makueni, KWTA,
Area Chiefs,
CFAs and WRUAs

Proposed Key Partners
Budget
in Kes
(Millions)

5.3 Water Resources Conservation Programme
Nzaui Hills Water Tower lies in the arid and semi - arid lands; these areas are faced with serious
water scarcity challenges due to recurring droughts (Ontiri & Robinson, 2014) rendering many
rivers seasonal and some even drying completely. Over the years, these rivers have experienced
changes in quantity and quality of the water. Human activities which have led to high rates of
deforestation have made the problem worse by severely reducing water catchment retention
capacity. Degradation on the catchment, primarily due to agricultural expansion associated with
population growth, is severely affecting water availability (Population Action International, 2014).
Most areas in Nzaui experience high levels of degradation. This is majorly caused by farming
activities on steep slopes and along riparian areas. Degradation levels in Nzaui were rated as high
with areas experiencing high and medium degradation indices covering approximately 70% of the
total area (17,290 ha) while areas with low degradation indices covered 4% of the total area. The
areas facing severe degradation covered 2% of the water tower area as shown in figure 10 below.
The areas facing severe degradation and severe erosion were croplands on steep slopes and on the
eastern side of the hill where most rivers from the Water Tower flows. These are areas characterized
by croplands, red loam and loose soil and river network flowing eastward. These areas experince
flooding during rainy season and therefore most of the soils and soil nutrients are washed and
deposited into the rivers.

Figure 5.1: Degradation status in Nzaui Hills water tower
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To ensure the available limited water resources are utilized appropriately the plan proposes a water
allocation plan, it is proposes that an updated database of water abstractors (Legal and illegal) be
established, develop localized water use rules and regulations and establish and strengthen water
resource committees for compliance with water use rules. Awareness to be created among water
users on the benefits and need for permits, and a design for equitable use of the available water
resources in the sub-catchments management units

Graph 5.2: Degradation level of Nzaui

The Water Resources conservation programme proposes to address key threats including; spring
degradation, siltation of rivers and soil erosion. The Water resources conservation Programme
proposes interventions that will enhance the water harvesting per household, protect existing
water sources particularly springs, rehabilitate degraded areas and sensitize the community on
water use efficiency.

5.3.1 Program Goal and Objective
The overall goal of the Water Resources Conservation programme is to enhance domestic water
harvesting to reduce pressure on existing water sources as well as protect existing water sources.
1. Undertake a comprehensive river basin mapping and delineation and establish ecosystem
Management units
2. Ensure good water quality for the community

Nzaui Hills Water Tower Integrated Ecosystem Conservation Plan 2020- 2030
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Plate 5.1: Water scarcity due to poor governance and management
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Key Activities

Timelines

Sensitize the community in all the locations-Hold
quarterly Multi-Agency barazas

• Establish and strengthen water resource committees for
ensuring compliance with water use rules.

illegal)

• Undertake abstraction survey-Establish and update
database of water all water users/abstractors (Legal and

• Identify current water availability, use, consumption
patterns, existing water resources and sources for
domestic and commercial use

•

• Build capacity of each ecosystem Management committee
on water resource management
Needs assessment
Undertake needs assessment/inventory of water resources

• Establish local Water Management committees in each
ecosystem management unit

delineate and establish Ecosystem management units in
the river basins

Objective 1: Undertake a comprehensive river basin mapping and delineation and establish ecosystem Management units
Water Scarcity (Spring Assessment and
Mapping
degradation, low water Baseline studies At
• Map out river basins and catchments in Nzaui
harvesting practices)
basin level
• Undertake stakeholders engagement, ground truthing,

Strategy
2020-2022

Issue
2023-2025

Table 5.3: Water resource Conservation Program
2026-2027

Water Resource Conservation Programme

2028-2029
4.5

3

WRA, KWTA, WRUA’s
Community members,
Area Chiefs, County
Government of
Makueni

Proposed Key Partners
Budget
in Kes
(Millions)

Issue
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• Monitor progress and scale up

facilities in 2,588HH. (Through community sensitization,
County partnerships and development partners)

• Undertake farmer to farmer training, site visits and
Implement action plans by installing Roof Harvesting

• Install Roof harvesting facilities in identified HH as demosites.

• Undertake community sensitization and buy-in and
develop action plans

• Identify HH for demonstration to the community

• Identify 2588 HH’s for installation of Water Harvesting
facilities in the identified ecosystem management units

• Develop and adopt water management rules and
regulations for available water sources to reduce wastage

• Undertake surveillance and reporting on water use and
compliance to rules and regulations
Enhanced water
Domestic water harvesting (Roof)-target 40% of HHs (2588) in
harvesting at HH level Nzaui Hills water Tower buffer zone

• Create awareness among water users on the benefits and
need for permits, and a design for equitable use of the
available water resource

• Identify Water requirement (Domestic and commercial)
and develop water allocation plans

• Develop localized water use rules and regulations in a
participatory manner

Timelines
2020-2022

Key Activities
2023-2025

Strategy
2026-2027

56
2028-2029
21.3

KWTA, Development
partners, County
government of
Makueni, Community
members, Private
sector

Proposed Key Partners
Budget
in Kes
(Millions)
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Develop Bill of quantities where necessary

• Undertake construction of weirs, sand dams and water
kiosks

• Identify potential partners for funding

•

• Construct at-least 4 sand dams and 2 weirs in each
location

• Disiltation of 4 water pans and installation of grass/
vetiver liners along the riparian catchment

• Construct at-least 3 Kiosks for effecting water distribution
in Nzaui

• Rehabilitation of the vandalized water distribution linesApproximately 18Km in the 3 locations in the following
springs; Kweleli, isololo, Kilinga and Kisinzi

• Fencing of Kweleli spring and designate it as an exclusive
water catchment and HCV

• Rehabilitation of the approximately 200 Ha catchment of
Kweleli spring with appropriate indigenous seedlings

• Undertake community sensitization in all the villagesPrioritize water harvesting in all locations

Objective 2: Ensure good water quality for the community
• Degradation of water Conserved water
Commercial water harvesting
sources
sources within the
• Map potential areas for commercial water harvesting
ecoystem
(Rivers, weirs and sand dams)

Timelines
2020-2022

Key Activities
2023-2025

Strategy
2026-2027

Issue
2028-2029
18.8

KWTA, KFS,CFA,
Community groups,
Development
partners, sand dam
international, County
Government of
Makueni, Area Chiefs

Proposed Key Partners
Budget
in Kes
(Millions)

Issue

Strategy

• Monitor progress evaluate each quarter and report for
continuous improvement

• Strengthen water resource use committees (Capacity
needs assessment done each year, capacity development
plan and implement the capacity development plans

2020-2022

Timelines
2023-2025

Key Activities
2026-2027
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2028-2029

Proposed Key Partners
Budget
in Kes
(Millions)

5.4 Community Livelihood Improvement Programme
This programme shall focus on supporting the Water Tower adjacent communities to enhance
their livelihood options as a way of reducing forest related degradation through the following
specific objectives. The focus on alternative livelihood options will lead to a process of enhancing
capacity of communities, identifying and securing various forms of Income Generating Activities
(IGAs) in Nzaui. Some of the identified projects include; beekeeping and honey production, pasture
production and intensification, micro-irrigation and kitchen gardens, mushroom production, water
bottling, agroforestry/tree nurseries and eco-tourism.

Program Objectives
i.

Promote nature based enterprises that support and enhance conservation

ii.

Increase household income
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Strategy

Key Activities
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• Train communities groups on marketing

• Establish at-least 12 commercial fruit tree nurseries in
Nzaui targeting at-least 10,000 seedlings each annually

and management of fruit tree nurseries

• Identify community ToTs for supporting establishment

nursery establishment and management

• Train at-least 12 groups, 3 in each location on tree

• Develop training manuals for fruit tree establishment
and management (Mango and Avocado)

• Identify groups (CFA user groups, youth and women) to
train on tree nursery establishment

• Inventorize existing/available seedling stock and location,
number and species and develop seedling demand
reports (Available against required)

Objective 1: Promote nature based enterprises that support and enhance conservation
Unsustainable
Promote nature
Agroforestry through fruit trees (Mango and avocadoes
utilization of
based enterprises
• Hold sub-locational meetings with community members
resources, Lack of
that support
and map all farms through participatory scenario
alternative income
and enhance
planning (Farms, location, size and no and type of A/F
generation
conservation
fruit tree species required

Issue

Timelines
2020-2022

Table 5.4: Community livelihood improvement program
2023-2025

Community livelihood improvement programme

2026-2027

60
2028-2029
8.5

KWTA, KFS, County
Government of
Makueni, Area
Chiefs, Community,
development partners

Proposed Key Partners
Budget
in Kes
(millions)

Nzaui Hills Water Tower Integrated Ecosystem Conservation Plan 2020- 2030

61

Issue

• Identify farms for rehabilitation through participatory
scenario planning in all locations

Agroforestry
through Melia
volkensii (Mukau)

• Sensitize the community and institutions on potential /
identified ecotourism ventures

• Develop a business case for eco-tourism in Nzaui
(Shrines, nature walks, camping, sightseeing etc)

• Record, monitor and report
Income generation • Identify potential areas for eco-tourism (Mapping,
through ecotransect walks and community engagement with KFS
tourism
and the CFA)

• Roll out the Melia volkensii agroforestry tree
programme for farmlands in Nzaui

• Undertake exchange visits to other areas with
established plots of Melia spp (Kibwezi)

• Identify at-least 3 farms in each location for
establishing woodlots as demo-sites

• Establish tree nurseries in the 2 locations

• Identify and procure sufficient quality seeds

• Using Agroforestry intensification groups, train groups
on establishment of Melia volkensii

• Undertake community sensitization on importance of
Melia species

Key Activities

Strategy
2026-2027

2023-2025

2020-2022

Timelines
2028-2029
6

14.6

KFS, County
Government of
Makueni, Private
sector, CFA, Area
Chiefs, Schools,
institutions

KWTA, CFAs, WRUAs,
County Government
of Makueni, ICRAF,
CBO’s, Youth groups,
Women groups,

Proposed Key Partners
Budget
in Kes
(millions)

Issue
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• Identify ToTs and community extension officers from
the groups

• Train members of the groups on fodder farming and
develop a manual for guidance. This shall be done in
collaboration with officers from the MoA

• Identify potential farms from the members and non
members

Agroforestry
through
commercial
• Identify youth and women groups for fodder
pasture production
production
and intensification • Hold one general meeting to develop a simplified
business case

• Monitor and report
Target is to empower at-least 10 youth and women groups
commercialize fodder production.

• Develop agreed ecotourism businesses in Nzaui Hills
Water Tower

case)

Potential Ecotourism ventures (Using the business

• Seal agreements through Memorandums of
Understanding and benefit sharing frameworks for

KWTA, ICRAF etc on the business case

• Identify potential partners-Presentations to Private
partners and the County Government of Makueni,

Timelines
2020-2022

Key Activities
2023-2025

Strategy
2026-2027
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2028-2029
5.5

MoA, County
Government of
Makueni, Min
of Livestock
development,
KWTA, Area chiefs,
Development
partners. Youth and
Women groups

Proposed Key Partners
Budget
in Kes
(millions)
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• Monitor and report

• Draw scale-up plans, identify at-least120 HH with
existing water harvesting facilities, train and support
establishment of kitchen gardens

• Establish at-least 12 kitchen gardens and support the
groups on Market linkages

• Identify appropriate vegetables for the area and
develop field guides on establishment

• Train the groups on financial management and
marketing (Consideration to be given to groups with
existing water sources)

Objective 2: Increase household income
Provision of
Alternative income This initiative will support youth and women groups
alternative income
through Micro• Identify 6 youth groups and 6 women groups in the 3
for HH’s
irrigation and
locations
kitchen gardens
• Undertake capacity needs assessment with bias on
financial management and water availability

• Monitor and report

• Map at-least 300 farms and establish commercial
fodder (Nappier strips and grass banks).

• Source for quality seeds for fodder and establish
bulking sites at village level

Timelines
2020-2022

Key Activities
2023-2025

Strategy
2026-2027

Issue
2028-2029
7.5

County Government
of Makueni,
KWTA, Ministry of
Devolution(Gender),
Development
partners

Proposed Key Partners
Budget
in Kes
(millions)

Issue

Alternative
income through
Beekeeping
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• Establish markets for hive products including Monitor
and report

• Procure and establish 10 apiaries (At-least 30 beehives
per apiary and processing equipment)

• Identify specific areas for installation of beehives

• Negotiate with private partners (Hive, African
Beekeepers, Ministry of Livestock,

• Train beekeepers on beekeeping and apiary
management, processing and value addition, quality
control, marketing-and develop training manuals

• Identify potential beekeepers and register them with
the CFA

• Identify and zone areas in the forest and buffer zone
appropriate for bee keeping

This activity shall support beekeepers scale up or initiate
bee keeping in the area

Timelines
2020-2022

Key Activities
2023-2025

Strategy
2026-2027
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2028-2029
6.5

Ministry of Livestock
development,
County Government
of Makueni,
Development
partners, CFAs, Youth
groups

Proposed Key Partners
Budget
in Kes
(millions)

5.5 Implementation Monitoring and Evaluation
A monitoring and implementation framework has been developed to guide and facilitate tracking
of progress of implementation of activities. The following shall be adopted by the implementers;
i) Use of technology where possible to track progress on real time basis where projects are
being implemented
ii) Monitoring and Evaluation tools- Development and customization of online technologies
that makes it possible for adaptation to other settings such as mobile based data collection
and reporting.
iii) Field visits and Reports- Field based Monitoring through field visits and verification to the
project areas and preparing reports. This will include relying on beneficiaries and other
partners, stakeholders and government
Annual work-plans shall be developed jointly by the relevant agencies to incorporate activities
stipulated in their work-plans.
The framework developed also includes easily measurable and quantifiable indicators for assessing these
impacts and potential sources of the information required.

Nzaui Hills Water Tower Integrated Ecosystem Conservation Plan 2020- 2030

65

Time-Frame

Unit of
measure

Verifiable
indicators

Specific
Activity

Outcome

Issue

Table 4.5: Implementation monitoring framework

THEMATIC AREA 1: WATER TOWER PROTECTION, SURVEILLANCE AND LAW ENFORCEMENT MONITORING
PROGRAM
Land degradation Secured water • Identify relevant
• Number of
• List of multi- 2020-2020
(in gazetted forest tower
multi-Agencies for
relevant instiagency
and in the buffer
the boundary surtutions identi- • Identification
zone
vey including and
fied
criteria
hold preliminary
• Expertise/
• Corresponmeetings
mandate of
dence
the institutions
• Undertake com• No. of sensiti- • Sensitisation 2020-2023
munity sensitizasation forums
schedules
tion in all three
held
• Attendance
locations and
• No. of people
list
identify key issues
attended
• Photos
with respect to
• Payment
boundary estabvouchers
lishment
• Work tickets
•
•

•

66

Conduct a recon- • Reconnaisnaissance and
sance visits
preliminary surreports
veys to establish
the scope of work,
areas with high
encroachment,
human and capital
resource requirements, time to
undertake the exercise and identify
teams necessary
Develop detailed • Programme of
programme of
work in place
work
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•

Sensitisation
reports
List of encroachers

•

Budget prepared

•

List of team
members

•

Report

•

No. of programmes
developed

•

List of activities

2020-2021

2020-2020

•

•

•

Identify specific persons
from the relevant
Multi-Agencies,
develop and
adopt Terms of
References(ToRs)

• Criteria for
identification

Establish all
necessary background information-Maps,
history, levels of
encroachment,
community issues
Draw an operational plan and
undertake a 2nd
Community sensitization on the
ground

• Background
•
information in •
place

• Persons identified

• No. of Encroachment

• No. of operation plan developed
• No. of Community sensitised

Undertake bound- • Survey done
ary Survey to
and docureconfirm the
mented
Boundaries of
Nzaui Hills Water
Towers

•

ToRs

•

List of persons

•

Correspondence letters

•

Criteria used
in identification
Maps

•

Time-Frame

Unit of
measure

Verifiable
indicators

Outcome

Issue

Specific
Activity
•

2020-2023

2020-2023

Degradation
index
No. of encroachers

•

Reports

•

Operation
2020-2023
plan Sensitisation schedules

•

Attendance
list

•

Photos

•

Work tickets

•

Sensitisation
reports
Survey maps

•
•

Attendance
list

•

Photos

•

Payment
vouchers

•

Work tickets

•

Survey reports

2020-2023
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•

Gazettement
of Nzaui Hills
Water Tower

68

•

Clear the Established Boundary

• Boundary
•
clearly marked
to discourage •
future encroachment
•

Undertake 3rd
• A well inCommunity Sensiformed public
tization on Nzaui
Hills Water Tower
Boundaries and
close up meeting
with Multi Agencies undertaking
the exercise

Identify all stakeholders, undertake preliminary
assessments,
stakeholder/community sensitization and engagements in all locations and using
local media

• All the stakeholders engaged
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Recruitment
plan

Photos
Payment
vouchers

•

Work tickets

•

Equipment
acquisition
plan
Sensitisation
schedules

•

Attendance
list

•

Photos

•

Payment
vouchers

•

Work tickets

•

Sensitisation
reports

•

Minutes of
close-up
meeting
Stakeholders
list Sensitisation schedules

•

2020-2023

Attendance
list

•

•

Time-Frame

Unit of
measure

Verifiable
indicators

Specific
Activity

Outcome

Issue

•

•

Attendance
list

•

Photos

•

Payment
vouchers

•

Work tickets

•

Correspondence with
media houses

•

Assessment
reports

2020-2023

2022-2024

•

•

Identification
of all illegal
settlers

•

•

Document community engagements and rationale for Gazettement of Nzaui Hill
as a Water Tower

• Public participation in
gazettement
process

Prepare a detailed • reports
report for adoption by KWTA

•

Engagement
plans

•

Attendance
list

•

Photos

•
•

Work tickets
Report on
engagement

•

List of recommendations
Correspon2022-2024
dence to the
ministry

Declare and ga• Final gazettezette Nzaui Hills
ment
as a Water Tower
through the Ministry of Environment and Forestry

•

• Multi agency
team in place

•

Establish a MultiAgency team to
coordinate the
entire process

Undertake back• No. of enground inforcroachers
mation search,
preliminary assessments (scope,
intensity, areas,
security issues,
community issues)

Time-Frame

Unit of
measure

Verifiable
indicators

Specific
Activity

Issue

Outcome

•

•

Adoption report

•

Gazzete notice
List of multiagency

•

Identification
criteria

•

Communication trail
Assessment
reports

•
•

List of issues

•

Photos

2022-2024

2022-2024

2025-2026

2025-2026
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•

•

All illegal
encroachers
flashed out of
the ecosystem

70

•

Undertake comprehensive Mapping and enumeration of all illegal
settlers, encroachers and document
number of Households and people
encroaching the
gazetted forest
Prepare a comprehensive report on Illegal
settlements, preremoval, removal
and post removal
plan
Conduct stakeholder and
community engagement in all
locations and sublocations around
Nzaui including
engaging local
leaders and political class
Constitute the
teams (Security

• No. of encroachers

•

Maps

•

List of issues

•

List of people

•

Report

• A report with
action plans
at different
stages

•

Action plans

•

Report

• No. of Public
participation
forums

•

Minutes

•

Engagement
plans

•

Attendance
list

•

Photos

•

Work tickets

•

Notices issued

•

List of multiagency

•

Identification
criteria

•

Correspondence

•

Names of officers

•

Engagement
modes

• No. of teams

agents, County
government,
KWTA) issue the
necessary notices
for voluntary exit
from the forest
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Time-Frame

Unit of
measure

Verifiable
indicators

Specific
Activity

Outcome

Issue

•

2025-2027

2025-2027

2025-2027

2025-2027

•

•

•
Illegal Water Tower
Activities (Logging,
Overgrazing, Charcoal Burning)

Water tower
protected
from human
interference

•

•

Undertake community sensitization meetings in
all villages around
Nzaui Hills Water
Tower

Profile all encroachers leaving
the forest

• A well informed public

• A profile of all
people leaving

•

Sensitisation
schedules

•

Attendance
list

•

Photos

•

Payment
vouchers

•

Work tickets

•

Sensitisation
reports

•
•

Minutes
List of encroacher

2025-2027

Names
Officers
names

2025-2027

•
Carry out humane • No. unauthor- •
removal of enised activity
croachers in phaswithin the for- •
es removal docuest
menting issues
•
arising pre-during
•
and post-removal
•
process
Prepare post re•
moval reports
Undertake needs • Documented •
assessment and
needs and
•
identify the gaps
gaps
for recruitment of
more KFS rangers.
Recruit/deployment of rangers

Time-Frame

Unit of
measure

Verifiable
indicators

Specific
Activity

Outcome

Issue

•

2025-2027

Eviction
schedule
Report
Records
Notice
Report

2025-2027

List of gaps

2022-2027

Reports

• Recruited/
deployed persons

•

Recruitment
register and
record

• Trained persons

•

Letters of
offer

•

Attendance
list

•

Pictorial

•

Report

•

Request letters

2022-2027
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•

•

•

•
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Develop criteria
• Recruitment
and qualification
plan
for recruitment of
Community scouts
in liaison with the
CFA
Undertake com• Sensitised
munity sensitizacommunity
tion and advertisement

Recruit 12 community scouts to
support surveillance

Train the community scouts
and KFS rangers
on governance
issues, forest
patrols, surveillance, community
engagement and
develop joint Patrol plans

• More rangers
in place

• Knowledgeable scouts
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•

Deployment
letters
Qualification
Requirements list

•

Recruitment
criteria

•

Sensitisation
schedules

•

Attendance
list

•

Photos

•

Work tickets

•

Sensitisation
reports

•

Copy of advertisement
Job advertisement

•
•

Interview
schedules

•

Appointment
letters

•

Payment
schedules

•
•

Offer letters
Training
schedules

•

Attendance
list

•

Training certificates

Time-Frame

Unit of
measure

Verifiable
indicators

Specific
Activity

Outcome

Issue

•

2022-2027

2022-2027

2022-2027

2022-2027

Lack of sufficient
information on
crime hotspots,
and technology to
avert illegal activities

Zero crimes

•

Early detection and
warning

•

•

•

Test the patrol
plans including
apprehension of
criminals, court
proceedings and
actions undertaken
Purchase relevant
equipment and
train all forest
rangers and community scouts on
use and application in surveillance and reporting. equipment
to include GPS,
Mobile phones,
Computers and
basic GIS applications
Identify hotspot
areas for increased surveillance around
Nzaui and guided
by hotspot maps
Apply the patrol
plans, undertake
joint patrols and
record forest related incidences
including apprehension of criminals
Continuously
monitor and adjust plans as necessary

• Availability of
equipment

Time-Frame

Unit of
measure

Verifiable
indicators

Specific
Activity

Outcome

Issue

•

•

Report on
plan responsiveness

2022-2027

•

Advertisements

2022-2029

•

Bills of quantities

•

LPO’s

•

Delivery
notes

•

Contractual
agreement

•

Acceptance
notes

•

Bidding reports
Watchtowers/masts

• Hotspots
identified

•

• No. of watch
towers erected

•

Reports

•

Maps

• No. Patrol
plans

•

Patrol plans

•

Incidents register

•

Reports

•

New plans
developed

•

Plans modified

• Patrol undertaken

2022-2029

2022-2029

• No. of plans
monitored

• Up to date
plans

2022-2029
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Chats

Time-Frame

Unit of
measure

Verifiable
indicators

Specific
Activity

Outcome

Issue

THEMATIC AREA 2: WATER TOWER REHABILITATION MONITORING PROGRAMME
Land degradation stakeholder
• Undertake desk• No. of degrad- •
(in gazetted forest engaged fully
top mapping of all
ed sites
•
and in the buffer
degraded areas
•
zone
and prepare a
degradation index
map and charts
• Prioritize de• No. of de•
graded areas,
graded area
identify relevant
identified
•
stakeholders and
undertake ground
truthing
• Carry out focussed • No. of partici- •
stakeholder
patory plans
•
engagement in
•
priority areas
•
and through par•
ticipatory scenario
planning, identify
degradation type,
scale and intensity, and appropriate rehabilitation
measures
• Develop site spe- • No. of action •
cific rehabilitation
plans devel•
action plans in
oped
•
collaboration with
the community
stakeholders
Restoration and
Rehabilitated • Profile all available • No. of nurser- •
rehabilitation of
Water tower
tree seedling nursies established •
all degraded areas
eries, species in
•
within the water
the 3 locations in
Tower
Nzaui in collabo•
ration with KFS,
(Inside and outside
Makueni County
the gazetted forand community
est)
groups

2019-2021

Photos
Maps

Stakeholders
list

2019-2021

Reports

Plans

2019-2021

Reports
Photos
Minutes
FGD schedules

Plans

2019-2021

Reports
Minutes

Reports
Photos
Tree species
report
Nursery records

2019-2029

• SLM-Identify and
map all farms for
instituting SLM
activities through
nappier strips

• No. of farms

Time-Frame

Degradation of wa- Sustainable
ter tower
land management

Unit of
measure

Verifiable
indicators

Specific
Activity

Outcome

Issue

• Identify other
• No. of seed
seed sourcessources idenWith the support
tified
of KEFRI, identify
Keystone species
in all locations and
in the forest and
designate seed
sources for indigenous seed production and supply
• Document phe• No. of comnology cycles and
munity seed
build capacity of
collectors caat-least 10 compacity build
munity seed collectors
• Build capacity of
• No. of comKFS and communimunal,
ty groups on seed
schools and
collection and tree
community
nursery establishgroups tree
ment.
nurseries in
place
• Audit, revamp
• No. of nurserand support KFS
ies established
seedling Nursery
targeting

•

Reports

2019-2029

•

Reports

2019-2029

•

Training
schedules

•

Photos

•

Seed collection schedules

•

Training
schedules

•

Photos

•

Reports

•

Capacity of
each nursery

•

Nursery records

•

List schedules

•
•

Photos
Farmers list

• Acreage of the •
farms
•

2019-2029

2019-2029

2019-2029

Reports
Photos
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Unit of
measure

Time-Frame

Training programme

2019-2029

•

Attendance
list

•

• Establish 6 nappier • No. of bulking
grass bulking sites
site
and one demonstration farm

•

Training material used
Demos

•

Reports

•

Minutes

•
•

Agreements
Adoption report

•

Report on
2019-2029
distance (KM)
in each farm

•

Photos

•

Monitoring
reports

•
•

Photos
Photos

•

Reports

•

Notices

•

Site identifi2019-2029
cation reports

•

Size of the
sites

Verifiable
indicators

•

Specific
Activity

Outcome

Issue

• Train 6 community • No. of groups
groups (2 in each
trained
location) on SLM
and management
of Nappier grass

• Develop and
• No. of farm
adopt farm plans
plans prein all mapped
pared
farms
• Implement farm
• No. of farms
plans –Nappier
implemented
strips in all the
farms under supervision of the
community women groups at-least
250 Km annually
• Monitor and re• No. km impleport appropriately
mented on
targeting 1,000Km
the farms
Community
engagement
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• Community
• No. of commobilization-Momittees estabbilize communities
lished
through the CFA
for tree planting
• Site identification • No. of sites
identified
each year
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2019-2029

2019-2029

2019-2029

2019-2029

Specific
Activity

Verifiable
indicators

Unit of
measure

Time-Frame

Outcome

Issue

• Timely Site preparation

• No. of sites
prepared

•

2019-2029

Training
schedule

•

Pitting programme

•

Payment
schedules

•
•

Casuals list
Monitoring
schedules

•
•

reports
Audit reports

•

Survival statistics

•
Community sensi- • No. of HH sen- •
tization and estabsitised
lishment of village
•
based Clean en•
ergy clusters
Identify women
• No. of identi- •
and youth groups
fied people
in the clean en•
ergy clusters
Train at-least 15
• No. of ToTs
•
Trainers of Traintrained
ers (ToTs) from
each women and
youth group on
energy efficiency,
construction of
energy efficient
Jikos
Demonstration
• No. of jikos
constructed
Develop annual
• No. of annual •
work
work plans
developed
Report and moni-

Photos
Sensitisation
schedules

• Protection

• Seedling Audit

Degradation
through inefficient
fuel-wood utilization

Efficient energy use

•

•

•

•
•
•

• No. of protection programmes

2019-2029

2019-2029

2019-2029

Reports
Photos
List of people 2019-2029
identified
Reports
List Of ToTs

2019-2029

2019-2029
Progress

2019-2021

tor progress
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• Undertake instal-

• No. of energy

•

lation of Energy
saving jikos
•
Saving Jikos as per
installed
the work-plan
THEMATIC AREA 3: WATER RESOURCE CONSERVATION MONITORING PROGRAMME
• Water Scarcity Sufficient wa- • Map out river
• River basin
•
(Spring degra- ter available
basins and catchreports
dation, low waments in Nzaui
• Undertake stake- • No. of man•
ter harvesting
holders engageagement
practices)
ment, ground
units estabtruthing, delinlished
•
eate and establish
Ecosystem management units in
the river basins
• Establish local
• No. of com•
Water Managemittees esment committees
tablished
in each ecosystem
•
management unit
•
•

Build capacity of
each ecosystem
Management
committee on
water resource
management

78
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Household
lists

Time-Frame

Unit of
measure

Verifiable
indicators

Specific
Activity

Outcome

Issue

• Identify House• No. of HH
•
holds for installaidentified
tion for year 1 and
•
annually there•
after
• Sensitize the tar• No. of HH sen- •
get households to
sitised
prepare the nec•
essary materials
•
on time
•

2019-2021

Reports
Photos
Sensitisation
schedules

2019-2021

Minutes
Photos
Sensitisation
manuals/material
Reports

2019-2021

Photos

Map of river
basin and
catchment
List of stakeholders identified

2020-2021

2020-2021

Ground truthing report

List of committee members

2020-2022

Reports
Minutes

• Attendance
list
• Capacity building
schedule

2021-2023

•

Undertake needs
assessment/
inventory of water
resources

•

Undertake surveillance and reporting on water use
and compliance to
rules and regulations
Sensitize the com- • No. of meetmunity in all the
ings held
locations-Hold
quarterly MultiAgency barazas

•

•

•

•

•

Identify current
• No. of sourcwater availability,
es by type
use, consumption
patterns, existing
water resources
and sources for
domestic and
commercial use
Undertake ab• No. of abstraction surveystraction surEstablish and
vey report
update database
of water all water
users/abstractors
(Legal and illegal)
Establish and
strengthen water
resource committees for ensuring
compliance with
water use rules.
Develop localized • No. of water
water use rules
rules in place
and regulations
in a participatory
manner

Time-Frame

Unit of
measure

Verifiable
indicators

Specific
Activity

Issue

Outcome
Community
water needs

• List of all water sources

2020-2021

• Attendance
list

2021-2029

• Sensitisation
Programmes
• Minutes
• Photos
• Record from
commitees

2020-2021

• Reports

• Reports

2020-2021

• Photos
• Minutes

• Formation/
2022-2022
reconstitution
Minutes

• Water rules

2021-2022

• Minutes
• Report
• \attendance
list
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Adoption of
•
water harvesting technologies
•

•

•

•

•

•

80

Create awareness
among water users on the benefits and need for
permits
Domestic water
harvesting

• Awareness
schedules

2020-2023

• Attendance
list
• No. of HH
doing water
harvesting

Develop and
• No. of water
adopt water manrules develagement rules
oped
and regulations
• No. of rules
for available water
adopted
sources to reduce
wastage

• Reports

Identify HH’s for
demonstration
and installation of
Water Harvesting
facilities
Undertake com• No. of action
munity sensitizaplans develtion and buy-in
oped
and develop action plans

2020-2027

• Photos
• Rules

2020-2027

• Regulations
• Minutes
• Reports
• Photos

• Attendance
schedules
• No. of people • List of names
identified
• Demos

Install Roof harvesting facilities in
identified HH as
demo-sites.
Undertake farmer
to farmer training, site visits and
Implement action
plans by installing
Roof Harvesting facilities in
2,588HH.
Monitor progress
and scale up

Time-Frame

Unit of
measure

Verifiable
indicators

Specific
Activity

Outcome

Issue

•

2020-2027

• Photos
• Reports
• Sensitisation
schedules

2020-2027

• Attendance
list

• No. of HH
• Photos
installed with • Reports
facilities

2020-2027

• No. of part• Agreements
nership initia- • Reports
tives in place
• MoUs
• No. of farmer
• Farmers proto farmer
file
training undertaken

2020-2027

• No. of monitoring done

2022-2029
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• Monitoring
reports

•

•

Rehabilitation of
• No. of Ha rethe approximately
habilitated
200 Ha catchment
of Kweleli spring
with appropriate
indigenous seedlings
Fencing of
• Length of
Kweleli spring and
fence indesignate it as an
stalled
exclusive water
catchment and
HCV

Time-Frame

Map potential
• No. of sourcareas for commeres by type
cial water harvesting
Undertake com• No. of people
munity sensitisensitised
zation in all the
villages

Unit of
measure

Verifiable
indicators

Specific
Activity

Outcome

Issue

Degradation of wa- Conserved
•
ter sources
water sources
and equitable
water distribution
•

• Report

2020-2029

• Photos

• Sensitisation
schedules

2021-2029

• List of participants
• Photos
• Photos

2022-2029

• Reports
• Purchase
notes
• Delivery receipts
• Records of
2022-2029
purchase of
fencing material
• Records on
Casual hired
• Payment
schedules

•

Rehabilitation of
• Distance of
the vandalized
distribution
water distribution
line rehabililines
tated (KM)

• Reports
• Reports

2020-2029

• Photos
• Purchase records
• Delivery notes

•

•

Construct at-least • No. of Kiosks
3 Kiosks for effectconstructed
ing water distribution in Nzaui

Disiltation of 4
water pans and
installation of
grass/vetiver liners along the riparian catchment

• No. of water
pans disilted

• Inventory
• BQ for works

2020-2029

• Tender documents
• Payment
schedules
• Reports
• Reports

2020-2029

• Photos
• No. of Vetiver • Payment
splits planted
schedules
• Procurement
records
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• No. of sand
dams weirs
done

• Procurement
records
• Payment
schedules
• List of partners identified

Time-Frame

Unit of
measure

Construct at-least
4 sand dams and
2 weirs in each
location

Verifiable
indicators

Specific
Activity

Outcome

Issue

•

2020-2029

•

Identify potential • No. of partpartners for fundners identiing
fied

•

Strengthen water • No. of com• Capacity
2020-2029
resource use committees
needs assessmittees
strengthened
ment reports
Monitor progress • No. and fre- • Progress re2020-2029
evaluate each
quency of
ports

•

2020-2029

quarter and remonitoring
• Minutes
port for continu• Photos
ous improvement
THEMATIC AREA 4: COMMUNITY LIVELIHOOD IMPROVEMENT MONITORING PROGRAMME
• Unsustainable
Adoption and • Hold sub-locational • No. of meet- • Minutes
2020-2021
utilization of
more wide
meetings with
ings held
• Attendance
resources, Lack practice of
community mem- • No. and delist
of alternative
NBEs
bers and map all
tails of farms • Farmers list
income generafarms through parprofiled
• Photos
tion
ticipatory scenario
planning (Farms,
location, size and
no and type of A/F
fruit tree species
required
• Inventorize ex• Inventory de- • Report
2020-2021
isting/available
veloped
• List of spp
seedling stock and
• GPS points
location, number
and species and
develop seedling
demand reports
• Identify groups to • No. of groups • List of groups 2020-2021
train on tree nursidentified
identified
ery establishment
• List of members in the
respective
groups
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• Train communities
groups on marketing

Sustainable
agroforestry

Time-Frame

• Developed
•
training manuals

No. of training manuals
developed

• Groups
trained

•

No. of groups 2020-2021

•

Training
schedule

• No. of people
trained
•

• No. ToTs iden- •
tified

and management
of fruit tree nurseries
• Establish at-least
12 commercial
fruit tree nurseries
in Nzaui targeting
at-least 10,000
seedlings each annually

Unit of
measure

Verifiable
indicators

Specific
Activity

Issue

Outcome

• Develop training
manuals for fruit
tree establishment
and management
• Train at-least 12
groups, 3 in each
location on tree
nursery establishment and management
• Identify community ToTs for supporting establishment

Attendance
list
Identification 2020-2021
criteria

•

List of ToTs
identified

•

Qualifications
of ToT
Production
2020-2021
records

• No. of fruit
•
tree nurseries
•

Seeds supply
records

•

Engagement
plans

•
• No. of groups •
trained
•
•
• No. of partici- •
patory plans
developed
•

• Identify farms
for rehabilitation
through participatory scenario plan- • No. of farms
ning in all locations
identified

2020-2021

•

• Undertake commu- • No. of sensiti- •
nity sensitization
sation forums •
on importance of
•
Melia species
•

Photos
Training
schedule

2023

Attendance
list
Photos
List of farms/
inventory

2020-2021

Minutes
Identification
criteria
Minutes
2020-2022
Photos
Sensitisation
schedules
Sensitisation
material
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• Identify and procure sufficient
quality seeds

• No. of groups •
trained
•

• Amount of
seeds purchased

• Establish tree nurs- • No. of tree
eries in the 2 locanurseries estions
tablished

• Identify at-least 3
• Demo farms
farms in each location for establishing woodlots as
demo-sites

• Undertake exchange visits to
other areas with
established plots of
Melia spp (Kibwezi)
• Roll out the Melia
volkensii agroforestry tree programme for farmlands in Nzaui
• Record, monitor
and report
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• No. of exchange visits

• Programme
rolled out

Minutes
Training
schedules

•

Training material

•
•

Photos
LPOs

•

Delivery
notes

•

Procurement
plans

•

Seed quality
reports

•

Acceptance
notes
Photos

•

GPSs coordinates

•
•

Nursery records
Demos

•

Photos

•

List of farms

•

GPSs coordinates

•

Activity records

•
•

Visitors book
Travel plans

•

List of farmers

•

Photos

•

Photos

•

Reports

•

List of farms

• No. of reports •

Reports

• Documented
records

•

Photos

•

Records
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2020-2023

Photos

•

•

Time-Frame

Unit of
measure

Verifiable
indicators

Specific
Activity

Outcome

Issue

• Using Agroforestry intensification groups, train
groups on establishment of Melia
volkensii

2020-2025

2025

2020-2023

2020-2029

2020-2021

2020-2029

Unit of
measure

Time-Frame

Specific
Activity
• Identify potential
areas for ecotourism

Verifiable
indicators

Outcome

Issue

Income from
ecotourism
activities

• No. of tourism sites

•

List of site

2020-2021

•

GPSs coordinates
List of the
sites

• Develop a busi• No. of business cases
ness case for ecotourism in Nzaui
(Shrines, nature
walks, camping,
sightseeing etc)
• Sensitize the com- • No. of community and institumunity memtions on potential /
bers sensiidentified ecotourtised
ism ventures
• No. of institutions sensitised

•

• Identify potential
partners-Presentations to Private
partners and the
County Government of Makueni,
KWTA, ICRAF etc
on the business
case

• No. of partners identified

• Seal agreements
• No. of MoUs
through Memorandums of Understanding and
benefit sharing
frameworks for Potential Ecotourism
ventures
• Develop agreed
• No. of ecoecotourism busitourism businesses in Nzaui
nesses develHills Water Tower
oped

• Monitor and report • No. of monitoring

•

Attendance

•

Photos

•

Reports

•

Attendance
list

•

Photos

•

Reports

•

Minutes

•

Sensitisation
schedules

•

Attendance
list

•

Photos

•

Reports

•

Minutes

•

List of partners

•

Correspondences
MoU’s

•
•

Sharing
frameworks

•

Photos

•

Reports

•

Minutes

•

Attendance
list

•

Reports

•

Minutes

•

List of businesses
Reports

•

2020-2021

2020-2023

2022-2024

2020-2029

2020-2029

2020-2029
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• Hold one general
• General meetmeeting to develop
ing held
a simplified business case

• Identify potential
• No. of farms
farms from the
identified
members and nonmembers

Time-Frame

• No. of youths
and women
identified

Unit of
measure

• Identify youth and
women groups for
fodder production

Verifiable
indicators

Specific
Activity

Outcome

Issue

Livelihood diversification

• Records

2020-2021

• Minutes
• Attendance list

2020-2021

• Photos
• Reports
• Minutes
• Agenda list of
invitees
• Photos

2022-2023

• Reports
• Minutes
• List of farms
• Attendance list

• Train members of
the groups on fodder farming and
develop a manual
for guidance.

• No. of people
trained

• Identify ToTs and
community extension officers from
the groups

• No. of ToTs
identified

• Source for quality
seeds for fodder
and establish bulking sites at village
level

• Availability of
quality seeds
• Delivery notes
at bulking sites
• Procurement
plans

2022-2026

• Photos
• Reports
• Minutes
• Training manual
• Reports

2022-2023

• Minutes
• List of ToTs
• Criteria for
identification
• LPOs

2022-2023

• Seed quality
reports
• Acceptance
notes

• Map at-least 300
• No. of farms
farms and establish
mapped
commercial fodder
(Nappier strips and
grass banks).
• Monitor and report

• GPS coordinates
• Photos
• Reports
• List of farms
• GPS Coordinates
• Reports
• Records
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2023-2025

2020-2029

ing

• Identify appropriate vegetables for
the area and develop field guides
on establishment
• Establish at-least
12 kitchen gardens
and support the
groups on Market
linkages
• Draw scale-up
plans, identify atleast120 HH with
existing water harvesting facilities,
train and support
establishment of
kitchen gardens
• Monitor and report
Enhanced bee • Identify and zone
keeping
areas in the forest
and buffer zone
appropriate for

• No. of vegetable varieties identified

Time-Frame

Adoption of
• Identify 6 youth
• No. of group
micro irrigagroups and 6 womidentified
tion and kitchen groups in the 3
en enterprises
locations
• Undertake capacity • Capacity asneeds assessment
sessment
with bias on finandone
cial management
and water availability
• Train the groups on
financial management and market-

Unit of
measure

Verifiable
indicators

Specific
Activity

Outcome

Issue
• Provision of
alternative income for HH’s

•

Reports

2020-2027

•

Criteria

•

Reports

2020-2027

•

Attendance
list

2020-2027

•

Photos

•

Reports

•

Training
manual
Reports

•
•

List of vegetable varietis

• No. of kitchen •
gardens es•
tablished
•

Reports

• No. of HH
with water
harvesting
facilities

•

Reports

•

Photos

• HH monitored

•

Reports

•
• Size and loca- •
tions of areas •
identified

2020-2027

2020-2027

Photos
Procurement
records
2020-2027

2020-2027

Records
Zonation map 2020-2029
Reports

bee keeping
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• No. of bee
• Identification
keepers identicriterion
fied
• Reports

Time-Frame

Unit of
measure

Verifiable
indicators

Specific
Activity

Outcome

Issue

• Identify potential
beekeepers and
register them with
the CFA

2020-2029

• Minutes

• Train beekeepers
• No. of bee
on beekeeping and
keepers and
apiary manageapiary manment, processing
agement
and value addition,
trained
quality control,
marketing-and
develop training
manuals
• Negotiate with
• No. of partners
private partners
approached
(Hive, African Bee- • No. of partners
keepers, Ministry
supporting the
of Livestock,
initiative
• Identify specific
• No. of areas
areas for installaidentified
tion of beehives
• Area of spaces
identified
• Procure and estab- • No. of apiaries
lish 10 apiaries
in place

• List of bee
keepers
• Numbers

2020-2029

• Attendance list
Minutes
• Pictorials

• Correspondence

2020-2029

• Minutes

• Numbers

2020-2029

• Attendance list
Minutes
• Pictorials
• Photos

2020-2029

• Attendance
lists
• Mobilisation
reports
• Trainers engaged

• Establish markets
for hive products

• Training reports
• No. of Markets • Reports
2020-2029
established
• Records

• Monitor and report • No. of monitoring done
• Reports
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2020-2029
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List of Annexes
Annex 1: Nzaui Hill Water Tower List of Stakeholders
S/NO ORGANIZATION

STAKEHOLDER CATEGORY

CONTACT PERSON

1

County Government of Makueni

State

CEC Kisyula

2

State

Mary Mbenge

3

CGM-Department of Climate Change
CO
CGM-Department of Environment

State

Nancy Simon

4

CGM- Department of Lands

State

CEC

5

CGM- Makueni Sand Harvesting and
utilisation authority
KFS

State

Director-Halimishi Yusuf

State

Mr. Jefferson Kitti

6

Mr. Mwanza
7

KEFRI

State

Mr. Michael Okeyo

8

Hand in Hand Makueni

Non-State

Janet

9

NEMA-Makueni

State

Patricia Wambua

10

Water Resource Authority

State

Mr Stephen Ngao

11
12

Community Forest Association
Sand Dam Foundation

Non-State
Non-State

Chair Mr Jeremia Kinyili
Mr. Justus Mutua

13

Deputy County Commissioner Nzaui

State

Mr. Charles Laboso

14

Makueni CBO

Non-State

15

Met-Department Makueni

State

Mr. D. Mutua

16

Kwa Kalui FYG

Non-State

Mr. Michael Kyalo

17

Tana-Athi water services board

State

18

KWS

State

19

Makueni cons. Farmers

Non-State

20

National Drought Management
Authority(NDMA)

State

21

World Resource Institute (WRI)

Non-State
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Mr Peter Ndunda

S/NO ORGANIZATION

STAKEHOLDER CATEGORY

CONTACT PERSON

22

Area Chiefs

State

23
24

Nzaui Community Members
Kilili agricultural S.H.G

Public
Non State

KalambaKawala- Mr Masila
Kilili-Mr Mativo
Damaris Mutuku
Julius-Chair

25

Ward Agricultural Office

State

Mr. Michael Mumbu

26

Kikuu Water Resources Users
Association

Non-State

Mr Kimeu Antony
Mr Daniel Macharia

Nzaui Hills Water Tower Integrated Ecosystem Conservation Plan 2020- 2030

91

Annex 2: Water Springs Within the Ecosystem
SPRINGS IN NZAUI WATER TOWER
SPRING

DESCRIPTION

1. Kwailali

The spring is located in Kilili
Permanent No threats identified
location, Kathatu sub location. The spring is well protected witsh constructed
intake that draws off water
through a 4-inch pipe that
supply water to Mutalini and
Kiliani Market. There has
been ongoing conservation
activities undertaken by Kenya Forest Services through
plantation of indigenous and
exotic tree species to protect
and conserve the spring
The spring is located in KaPermanent Pollution from livelamba location and found
stock that use the
within gazetted forest boundspring
ary
• Soil erosion resultThe spring eye has a natural
ing from continued
rock protection
utilisation of the
area by livestock

2. Ngangani

STATUS

THREAT

3. Kosovo

Located in Kalamba Location Permanent • Unsustainable
and it is within cropland. The
agriculture such
eye of the spring is well proas maize grown
tected naturally byrocks. It is
within the riparian
used by livestock and domesarea
tic purposes

4. KwaKisese

The spring is located at Kalamba location and found
within Nzaui forest.
The springs feed other
downstream springs through
underground recharge such
Kasomoi spring and Kasomoi
spring 2
The spring is feed by KwaKisese Spring and it is found
within water tower buffer.
The spring is situated at the
heart of bananas plantation

5. KwaKasomoi 1
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Permanent • There is high rate
of illegal logging
activities experience within the
spring which has
led to reduction of
water volume

INTERVENTION
• Plant more water friendly
tree species such as bamboo that retain and conserve the catchment area

• plant more indigenous
tree species
• construct a water point
for the livestock to avoid
destruction of the spring
• Protect the spring
through planting of bamboo
• Community sensitization
and creation awareness
for the local community
to avoid cultivating along
the spring riparian area
• Introduce soil management practices
• Plant more water friendly
tree species
• Increase surveillance and
number of patrol by Kenya Forest Service officer
to reduce the rate of illegal logging
• Plant more indigenous
tree species

Permanent • Unsustainable agri- • Establish a buffer zone
cultural activities
and protect the spring by
• Sedimentation due
planting trees around it
erosion
• Public awareness is of
paramount to educate
the local communities on
the importance of conserving and protecting
the spring
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SPRINGS IN NZAUI WATER TOWER
SPRING

DESCRIPTION

STATUS

6. KwaKasovo It is located within the same
2
water catchment with the
KwaKisese spring. It is situated within the water tower
buffer and inside a bananas
plantation
7. Kalimoni
The spring is located in Nziu
location and situated within
water towers buffer. It is surrounding area has few vegetation cover and the spring
is not well protected

THREAT

Permanent • Agricultural activities

Located in Kilili Location and
its found within the water
tower buffer. The spring has
a odour smell sign of great
interferences

Permanent •

•

10. KwaNgolo

• Soil conservation measures should be taken
into consideration
• Construct a buffer zone
around the spring

Permanent • Encroachment to
the spring due to
intensive agricultural activities

8. Mwambani The spring is located in Kilili
Permanent •
Location, Katatu sub-location.
The spring is situated within
the water tower buffer. The
eye of the spring is located
•
in between rock. It plays vital
role for both domestic and
livestock use

9. Matuloni

INTERVENTION

The spring is found in Kilili
Seasonal
location. It’s situated within
the water tower buffer. It
only flows during rainy season. The spring is found in a
cropland and surrounded by
fruit trees such as Mangoes,
avocadoes, oranges and mangoes

•

• Since its found within
a private land the local
communities should be
encouraged to engage
in agroforestry activities
such planting of mangoes, oranges and pawpaw with indigenous tree
species
Livestock interfer- • Construct a watering
ences due to lack
point for the livestock
of well-constructed • Plant many indigenous
watering points
tree species that help to
Lack of vegetation
retain and conserve the
cover exposing the
spring
spring to harsh
weather conditions
and other human
interferences
Increased defores- • Undertake reforestatation within Nzaui
tion and afforestation
coupled with wideprogram to increase vegspread of fire over
etation cover within the
the years has led
spring
to reduction in vol- • Establish well-constructume of the water
ed watering points and
in the spring.
fence to curb the issue of
The spring also exlivestock interferences
perience livestock
interference due to
lack of inadequate
infrastructure to
protect the spring
and lack of available watering point
Unsustainable agri- • Plant more indigenous
cultural activities
tree species and intercrop within fruit crops
to conserve and retain
water
• Community sensitization
and awareness
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SPRINGS IN NZAUI WATER TOWER
SPRING

DESCRIPTION

11. Ithetheni

Found in Kilili location
Permanent • The fire outbreak
Located within gazetted Nzaui
that occurred in
forest boundary
the year 2009 led
to loss of biodiversity that affected
the volume of the
water within the
spring and even
the local community could not be
able to pipe the
water as it was
before
It is located in Kilili Location,
Permanent • Encroachment
Katatusublocation and Ngoi
from agriculture
Village. The spring is found
• Livestock interferwithin water tower buffer
ence

12. KwaVindu

13. Kithoni

14. Ndumani
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STATUS

THREAT

INTERVENTION
• Introduce reforestation
and reforestation program within the forest
• Community sensitization
and awareness

• Promote soil conservation agriculture and soil
management practices
• Implement buffer zone
within the spring
• Construct a watering
point for the livestock
Located in Kalamba LocaPermanent • Agricultural activi- • Construct a buffer around
tion, KwaKalui sub location.
ties that leads to
the spring
The spring is located within
siltation of the
• Construct a collection
the water tower buffer surspring
tank that will supply
rounded by cropland. Piping
• Massive deforestawater to the local comhas been done used for irrigation upstream
munity and also avoid the
tion nearby farm. There other
• Pollution from
interference of the spring
three springs that form the
washing of clothes • Encourage soil manageKithoni spring.
that affect the
ment practices
Crops around the spring
quality of the wa- • Community awareness
include maize, beans, and
ter
and sensitization
tomatoes. Fruit trees include
• Plant indigenous tree
avocadoes and oranges
species and the community prefer Mukuyu and
Mugumo
Located in Kalamba location, Permanent • Deforestation
• Plant indigenous tree
KwaKalui sub location
• Siltation from unspecies along the spring
The spring is located within
sustainable agri• Community sensitization
water tower buffer and it’s
culture within the
and public awareness on
found within a depression.
area
importance of conserving
According to the local comthe spring
munity agriculture activities
• Construct a watering
used to be done along the
point for the livestock
depression but because drop
in water level in the spring
they abandon it. The spring
has no outflow
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SPRINGS IN NZAUI WATER TOWER
SPRING

DESCRIPTION

15. KwaKimei

Located in kalamba location
Permanent • Unsustainable agand KwaKalui sub location
riculture that leads
Found within water tower
to erosion and siltbuffer
ation of the spring
The water is brown in colour
• Eutrophication
due to siltation from nearby
from fertilizers
agricultural land and it has no
from agriculture
outflow
A tree nursery is found within
the spring called KwaKimei
The spring is surrounded by
crops such as beans, banana
and maize. Tree fruits include
mangoes, avocados and oranges
The spring is located in kaPermanent • No serious threat
lamba location
The spring is well protected
and it was built in the 1985
and it supplies water to
Kalamba town, kalamba
secondary, kalamba primary
boarding school and as well
as to the adjacent communities. The spring has Kisinzi
Committee who are in charge
of management and protection of the spring. The spring
is considered important
because it supplies water to
large extent of area and larger population and it needs to
be well protected to ensure
sustainability

16. KwaKisinzi
spring water project

STATUS

THREAT

INTERVENTION
• Plant indigenous tree
species that help to conserve and retain water
• Public awareness on importance of conserving
the spring
• Encourage the local community to undertake soil
management practices
and promote conservation agriculture

• Undertake conservation
activities such as planting
of more indigenous trees
within the spring
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Annex 3: Makuli - Nzaui Community Forest Association ByLaws 2020.
By-laws Definition:
These shall be the rules and regulations guiding the CFA on the rights, privileges and finance in line
with the CFA constitution.

The Rules
1. The only authorized firewood to be collected is from fallen and dead wood
2. All members of CFA who are utilizing forest resources in Nzaui forest should pay an extra of
Kenya Shillings twenty (Ksh20).
3. No use of axes in the forest.
4. All children are prohibited from firewood collection unless otherwise with written permission
from the Forester on special occasions and accompanied by parents of a recognized person
above the age of 18 years.
5. CFA members to get the following/ enjoy the following privileges;
i.

When a CFA member is bereaved

ii.

When she/he is sick

iii.

Elderly person to be assisted

iv.

Disabled persons

v.

Orphans

a) To get free firewood supply for burial ceremony.
b) During tree planting days CFA members who participate on that particular day to get free
seedlings for planting in their own farms based on availability.
c) All user groups who are registered with CFA as beekeepers should pay an affordable fee
after they have harvested honey from their beehives (5% of the gross sale of the harvested
product or a monthly fee of 100 per bee hive).
6. Grazing should only be restricted to designated areas and NOT everywhere. The Forester to
designate grazing areas periodically on assessment of availability of sufficient fodder
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7. All grazing animals should be out of the forest by 5:00pm.
8. No erection of any form of structure is allowed in the forest.
9. No goats shall be allowed in the forest whatsoever-a fine of 100/= per goat shall be imposed
on impounding.
10. No felling, cutting or injuring of live trees within the forest. A fine of 1000/= shall be imposed
to offenders
11. During dry season or dry spell, fires, matchboxes or beekeepers are prohibited in the forest.
12. Every forest user should enter the forest as from 8:00pm and be out of the forest by 5:00pm.
(This must be observed very strictly). Failure to observe the above rules and regulations will
attract a chargeable penalty of Kenya Shillings five hundred (Kshs 500).
13. Executive members of the CFA appointed by the community scout leader to be in charge of
levy collection.
14. No commercial removal of medicinal herbs from the forest.
15. Areas identified and designated as High conservation value (shrines and springs and keystone
species are out of bound for any activity). A fee of 1000/= shall be imposed to offenders
16. All monies shall be collected, receipted and deposited by a designated CFA member
immediately and if not possible utmost weekly.
Anybody who contravenes the above by-laws is liable to a fine of Ksh 500/=.

Fine
If anybody is found to violate the above by-laws, a fine not exceeding 2,000 shall be imposed.
This fine shall be decided by the CFA executive committee in consultation with the KFS forester in
charge.

Way Forward
Receipts and money collection to be centralized.
Collection of levies will be decentralized.
Scouts will be stationed in 3 entry points at each location or at pre-agreed designated points .
All monies collected will be handed over to the executive member CFA every Friday morning ready
for banking.
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Handing over and harmonizing of issued receipts done every Friday.
*Kshs 100 per beehive per year. On top of the KFS Kshs 100 levy.
* Monitoring and evaluation meetings to be held by the CFA executive and the forester (on invitation)
every two weeks on Thursday to strategize on the best way of levy collection and iron out issues
arising
Approved
_____________________					_____________________
CFA CHAIRPERSON 					CFA Secretary
Date_________________					Date_________________
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Annex 4: Photo Gallery

Plate 1: Farmlands around the water tower

Plate 2: community in Kilili location fetching
water from a community water point

Plate 3: Nzaui ecosystem viewed from
Kalamba location

Plate 4: abstraction point within the
ecosystem

Plate 6: Some of the stakeholders during
conservation plan formation process

Plate 7: Group session in the plan formation
process
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Plate 8: chief Kalamba Location planting a
tree within the water tower in one of the
rehabilitation drives
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Plate 9: Some of the products the locals
obtain from the water tower
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