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Appendix 1

Introduction

1.1. Background

Stipulae and Mater dei Africa are implementing projects to improve the livelihood and
environment of communities in Same District, Tanzania. Stipulae has asked Sander de Haas of
SamSamWater to advise them on the way forward for their current and future projects.
A field visit to Same district was conducted from January 25th – 30th 2020 to assess the current
situation and advice on future interventions. This report presents the outcomes of this
assessment.

1.2. Food and water for the Maasai: Wish of Mama Anna project

The current project is called ‘Food and water for the Maasai: Wish of Mama Anna’ and targets
selected extended Maasai families living at Ruvu Bagamoyo and Ruvu Mkanyeni B in Same
district, Tanzania. The project consists of 2 phases.
Phase 1 is completed and consisted of
 The construction of 2 rainwater harvesting tanks for domestic use
 The installation of a solar energy system for lights
Phase 2 is planned for 2020 and consists of:
 The introduction of improved cattle breeds (Boran)
 Introduction of agroforestry/fodder crops as animal fodder
 The construction of a biogas installation for domestic use
The (planned) project activities are described in more detail in ‘De wens van mama Anna’
project document by Stipulae and ‘Improving the livelihood of the Maasai - The wish of mama
Anna’ proposal by Mater dei Africa.
Since phase 2 hasn’t started, Stipulae and Mater dei Africa have decided to wait on the
outcomes of this assessment to decide if they want to make any adjustments for the activities
of phase 2 and use the outcomes of this assessment to decide on any future projects.
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Appendix 2

Project area

2.1. Location

The targeted families live in Maasai bomas, a group of huts enclosed by a thorny bush fence
to protect the people and their livestock. Both bomas are located in the valley of the
Ruvu/Pangani river, about 23 km South-West of Same and 80 km South of Moshi town. See
the figure below.

Overview map of the project sites (red markers)
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2.2. Boma Bagamoyo

Boma Ruvu Bagamoyo (latitude, longitude: -4.1656, 37.5580) is located about 2.3 km North of
the village of Ruvu Darajani (formerly known as Ruvu Muungano). It is located just next to the
river floodplain on the lower slopes of the valley. During the site visit, the community
discussion was led by Daniel Kivamba Kimbei.
In total 49 people (adults and children) live in this boma. The people in this boma fully rely on
livestock. They currently own around 350 cows, 280 shoats (sheep and goats) and 25
donkeys.
The total community in this area consists of several bomas, who in total own 3875 cows, 4755
shoats and 120 donkeys.

Boma Bagamoyo as seen on a satellite image (source: Google Earth)

Some of the houses in boma Bagamoyo and the large rainwater harvesting tank (to the right)
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2.3. Boma Mkanyeni

Boma Ruvu Mkanyeni B (latitude, longitude: -4.2988, 37.5250) is located about 8.8 km South
of the village of Ruvu Mverejini in the floodplain. During the site visit, the community
discussion was led by Edward Kiseveni.
In total 33 people (adults and children) live in this boma. The people in this boma are agropastoralists: they combine their livestock with agricultural practices. They currently own
around 50 cows, 63 shoats and no donkeys. On their land near the river they grow maize,
beans, banana, tomato, onions, pepper and more for sale.
They total community in this area consists of several bomas, who in total own 4600 cows,
8000 shoats and 400 donkeys.

Boma Ruvu Mkanyeni B as seen on a satellite image (source: Google Earth)

The central cattle kraal and some of the houses in boma Ruvu Mkanyeni B
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2.4. Topography, land use, soils and geology

The area around the bomas can be dived in two parts: the mostly flat floodplain where the
Ruvu / Pangani river meanders through and the footslopes which gently rise towards the Pare
Mountains.
The Ruvu/Pangani is a perennial river which is fed by the Nyumba ya Mungu reservoir lake
and catchment area upstream of the lake, which includes Mount Kilimanjaro.
Near the current riverbed and surrounding irrigation canals there are agricultural fields where
farmers grow crops such a maize, beans, banana, tomato, onions, etc. Further away from the
river the floodplain is mainly used for grazing by Maasai livestock.
From the floodplain (elevation 634 m) the topography gently rises with scattered steep
residual hills towards Same (elevation 900 m). These footslopes of the Pare Mountains are
primarily used for livestock grazing. East of Same the Pare Mountains rise steeply to a
maximum height of 2463 meter.
The soils in the floodplain consist of alluvium. On the valley slopes the soils are mainly red and
red-brown loam with black cotton soil at sites where the ground is seasonally water
saturated. Surface limestones derived by solution and redeposition of carbonates from the
basement rock occur sporadically in the area. In eroded river valleys of these footslopes
granulites and gneisses with bands of marbles appear at the surface (Geological Map of
Tanzania, Quarter degree sheet 89, Same). An excerpt of the geological map of the project
area is given in Appendix 1.

2.5. Climate and rainfall

The area is a semi-arid zone, characterized by a bimodal rainfall pattern, with the long rainy
season (commonly known as Masika) occurring from March to May and the short rainy
season (commonly known as Vuli) occurring from October to December.
Average rainfall near the bomas is 858 mm/year (source: WorldClim v2).
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Average monthly rainfall and yearly average (red line) for Ruvu Darajani (source: WorldClim v2)
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Appendix 3

Findings and advice on project interventions

This chapter describes the outcomes of the field visits to the bomas and their environment,
the results from the discussions with the community members and Mater dei Africa staff, the
findings from other projects/initiatives and the author’s observations and judgement.
Each paragraph describes a component of the current project, alternatives or ideas for future
project expansion, each with a short description, points of attention and cost estimate.
Each paragraph should be seen as a ‘part of the puzzle’ to tackle the wide array of challenges.
It is up to Stipulae and Mater dei Africa to decide which parts of the puzzle they want to pick
up and combine in both the upcoming phase 2 of the current project or in future new
projects.
Costs are estimates or indications and don’t include project management costs. An exchange
rate of 2,540 TZS for 1 euro is used and values are rounded.

3.1. General
Train community in ownership and agree on operation & maintenance before start of project
In some aspects the families (especially at Bagamoyo) lack a sense of ownership of the project
and wait for Mater dei Africa or Stipulae to come in and solve their issues, while some of
these things they could (at least partly) overcome or reduce themselves. Some examples are
given in the relevant sections of the following chapters.
Overall it is advisable to help the families to increase their knowledge on what is expected
from them and how to properly operate and maintain the systems which are provided to
them by the project. This becomes even more important when more complex systems are
constructed at their bomas which they must look after themselves (e.g. rainwater harvesting
tanks and biogas facilities).
It is important to discuss the required operation & maintenance needs with the families,
ideally before a decision is made to start the project, but at least before the start of
construction. These aspects should not just be discussed with the leaders, but with those
people who will be responsible for those tasks (e.g. the women). The costs for this
maintenance should also be discussed and clear arrangements should made on how this
money will be collected (e.g. fixed payments per month, or payments per use).
An option would be to organize an exchange visit between the two bomas. At Bagamoyo for
example, they have made some improvements to the water harvesting and solar systems at
their own initiative. The family at Bagamoyo could learn from this.
To be extremely clear about who is responsible for what and what the project will pay for and
what not and what will be the contribution of the community (in kind and financially), it is
9

advised to put this down in writing, for example in a memorandum of understanding (MoU)
between Stipulae, Mater dei Africa and the community before the initiation of the project. It
is advised that Mater dei Africa will regularly perform checks to see how the systems are used
and maintained.

10

3.2. Water
Improve current RWH systems with minimal inputs needed
Bagamoyo: the existing system can be easily improved,
without hardly any financial inputs needed. The family at
Mkanyeni has already made several improvements such as
the installation of filters in the gutter that prevent inflow
from (dead) animals and dirt into the reservoir tank. This will
improve water quality from the tank.
The filters (and gutters) need to be cleaned regularly. In
Appendix 2 an example instruction sheet is provided to
instruct the people how to clean the system (in English and Swahili).
Needed: Filter mesh + instructions on how & when to clean it
Cost:
less than 100,000 TZS / 40 euro
Prevent overshoot of water from the roof to the gutters
In the current situation there does not appear to be an issue with the ‘overshoot’ of water,
but in many RWH systems it is an issue that during heavy rains not all water enters the gutter,
but rather shoots over it. If this is a problem at one of the sites (now or in the future) the
gutter can be fitted with ‘splash guards’ to prevent this:

Schematic drawing of a splash guard (left) and actual example of a splash guard (right)

Needed: metal sheets (can be leftover pieces) and nails
Cost:
less than 100,000 TZS / 40 euro
Expand the catchment to increase water availability in the reservoir tank
The catchment (roof) is not enough to fill up the entire tank, even in this year with very high
rainfall. The catchment size at both bomas could be expanded to collect more water in the
reservoir tanks.
For future projects it’s advisable to calculate the optimum size of a rainwater harvesting
reservoir to avoid constructing too large or too small tanks. A practical tool for this is the
SamSamWater Rainwater Harvesting Tool which is can be used online:
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https://www.samsamwater.com/rain or downloaded as an app for Android smartphones:
https://play.google.com/store/apps/details?id=com.b24.samsamwater

Example of a rainwater harvesting calculation using the Rainwater Harvesting Tool

For the current two bomas (and probably for other in the area too) the amount of water
which could be collected with a rainwater harvesting system might not be enough to fulfil the
total domestic water demand of the people living there. The number of people in a typical
boma is relatively large and the number of suitable (metal) roofs is limited.
Bagamoyo: The catchment size could be increased by placing extra corrugated iron sheets on
poles as an extension to the roof of the building. The gutters are already available at the site.

Potential roof expansion (on poles) at boma Bagamoyo

Mkanyeni: The catchment size could be increased by raising the roof of garage. This roof is
now below the level of the gutters, if the roof is raised it can provide an additional inflow of
water to the reservoir tank. The corrugated iron sheets and gutters are available at the site.
Needed: Fundi (technician) for a few days to support the family to carry out the labour
themselves, some materials & transport.
Cost:
624,000 TZS / 250 euro for each system
12
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Connect calabash tank to gutters

Bagamoyo: The calabash tank is not connected to a roof
and is therefore not receiving any water. There are gutters available at the site, so if these are
connected to the tank it can act as an additional source of water with minimal investments
needed. The calabash tank is much smaller than the other tank but can still contain around
2,800 liters of water (equal to 140 jerrycans!).
Needed: Few fittings to connect the available gutters to the tank.
Cost:
less than 100,000 TZS / 50 euro
Set up a scaling strategy for rainwater harvesting systems
The existing rainwater harvesting (RWH) systems have proven to be functional and effective.
Other families have shown interest to have similar systems at their homes. However, if the
RWH systems are fully funded by the donor it is hard to judge how serious the beneficiaries
are in their needs and willingness to maintain the systems. A good way to solve this is to ask
beneficiaries for a co-funding contribution in both labour and financial. This will greatly
increase their sense of ownership and involvement. I discussed this with Mater dei Africa, and
we think a financial contribution of 20% of the total cost of a RWH system would be realistic
to ensure. Another advantage of this is that with the same amount of donor-raised money
more people can be supported.
Stipulae and Mater dei Africa could consider setting up a model whereby people can apply for
a RWH system if they agree to provide the co-funding and labour inputs. Stipulae could supply
the remaining funding and Mater dei Africa the technical support, materials, transport and
training in operations & maintenance. 2 people at the visited bomas have already indicated
they are willing to financially contribute to get a RWH system.
Both for the existing and future projects it is important to set up a scheme whereby the users
save money for maintenance (e.g. when the tank starts of leak, or a gutter breaks). This
scheme could also be used to save money to fill the tank using a truck during periods of
drought. It is recommended to take this into account when selecting new sites for project
interventions.
Cost:

rainwater harvesting system (on an existing metal sheet roof) with a 30,000 liter
ferrocement tank costs in total 6,000,000 TZS / 2360 euro, if the community
contributes 20% (1,200,000 TZS / 470 euro) then the co-funding amount needed is
4,800,000 TZS / 1890 euro.
14
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Improve water safety and sustainability of hand dug well

At Mkanyeni there is a hand dug well (7 m
deep) which is constructed by the family themselves. It is providing a decent amount of water
all year round. However, there is an issue with walls collapsing and there is a severe risk of
contamination since the well is open. The water in the well could easily be contaminated by
dirty buckets or ropes, or by the inflow of dirt, faeces or animals by wind or runoff water.
Furthermore, the open well poses a risk to animals and children from falling in and drowning.
The walls of the well can be stabilized by concrete rings/pipes which they normally use for
culverts, but then slightly modified to make them permeable. These can be bought in Same at
a cost 95,000 TZS / 37 euro for a 1 m high ring with an inner diameter of 60 cm. The gap
between these rings and the well walls should be filled with gravel to allow water to
penetrate into the well.
Furthermore, the top of the well should be raised above ground level and closed to prevent
inflow of dirty water during runoff events and to increase safety for children and animals.
Ideally the well should be equipped with a handpump so people can easily and above all
safely fetch water from this well.
Lastly, the area should be fenced off (e.g. thorny bush fence or wire fence) to prevent animals
and children to enter (risk of falling in + contamination).
Needed: concrete rings + preferably handpump.
Cost:
approximately 760,000 TZS / 300 euro for the wall stabilization and 600,000 TZS /
250 euro for a handpump
Set up a scaling strategy for shallow wells
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Shallow wells could be a great source of
domestic water for many other bomas. Based on the geology I expect that shallow water (<
10 m deep) is available at most places within the valley (through old riverbeds or alluvial
plains).
Stipulae and Mater dei Africa can set up a system whereby they can support families to
construct their own system by providing technical assistance and a subsidy to construct such
a well. The family should contribute labour and provide co-funding to prove willingness and
secure ownership.
Suitability for shallow wells could be explored by augering (manual drilling) to test
groundwater availability and quality. If successful wells could be either hand dug or
constructed by means of manual drilling. For example using the manual drilling methods
trained by SHIPO in Tanzania (http://www.smartcentretanzania.com/index.php/weoffer/technologies/).
Stipulae and Mater dei Africa could ask students with an education in hydrology or water
management to explore the suitability of the area for shallow wells. They could use manual
augers to test the depth to the groundwater table, measure potential yields of these wells
and test the water quality (e.g. on salinity and pollution such as pesticides/herbicides from
agricultural plots).
Needed: Field test with augers to prove availability and suitability of shallow groundwater,
equipment (mould, cement, handpump), co-funding
Cost:
estimated at 4,000,000 TZS / 1600 euro per shallow well (manual drilling + casing +
rope pump) or 6,300,000 TZS / 2500 when equipped with a hand pump instead of a
rope pump.
Improving the communal water system
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Near Bagamoyo is a tap point which is
receiving water from the community water supply system of Ruvu Darajani. The system does
not provide water every day but on average 1 to 2 days per week and the water pressure is
low. People must pay 25 TSZ to fill a 20 liter jerrycan and the government has told them the
price will in the future be raised to 50 TSZ.
In principle it is very good that water has a price. This makes the people only using the
amount they need and don’t waste it. And it raises money for operation (electricity for the
pump) and maintenance.
The family at Bagamoyo have indicated they can’t afford to pay for all of their water needs, so
even if the water would be available every day and at a good flow rate, they would still rather
go to the river (8 km, 1 hour by motorbike, 4-5 hours by donkey) to fetch water for free. It
must be said however that cultural aspects do play a role in this: the women are responsible
to fetch domestic water; men are responsible to water the cows. And experiences have
proven that men are willing to pay to water their cows if this reduces their burden. Women
don’t always have the choice to make such a decision and are therefore ‘forced’ to walk for
long distances to fetch water, even when there is a (paid) alternative nearby.
As long as the family is not willing to pay for their water, there is no need to try and solve the
technical issues of the communal water supply system. Even if we manage to make water
available every day at a good flow rate, they won’t use it (much). If the mindset of the family
changes (e.g. as a result of capacity building) this could be an interesting option to explore
further.
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Drilling a borehole

Near Bagamoyo 3 sites have been identified by a
German team as suitable sites for a borehole. I haven’t seen their approach, so I can’t judge
their approach or outcomes.
Let’s assume these locations are indeed suitable, then I still don’t think it’s wise for Stipulae or
Mater dei Africa to construct a borehole there. Typical boreholes in the region are 60 – 200
meters deep and are therefore very expensive to drill. The borehole also needs a good pump
(expensive), which requires either a connection to the electricity grid, solar system or a diesel
generator. Both options are costly and require payments for energy/fuel and maintenance.
The cost will likely be higher than the price they now must pay for the communal system,
since the costs have to be shared by far fewer people. Since the community has indicated
they are not willing to pay for the communal system, it is not likely they are willing to properly
run and maintain such a private borehole. They could potentially sell water to others and
thereby recover the running costs, but then you would have set up a competitor of the
communal system. In that case it would be wiser to invest the money in improving the
communal system, so many more people will benefit.
Costs:

indicative: 25,000,000 TZS / 10,000 euro for drilling and developing the borehole,
8,000,000 TZS / 3150 euro for a submersible pump and an estimated 10,000,000
TZA / 4000 euro for solar power.

Construct cattle troughs and help to set up the management of these cattle troughs
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Watering animals in the river/canals is an
issue since herds have to walk past farmland with the risk of the animals breaking into the
farms causing conflict and owners having to pay a fine. The number of places where animals
can reach the river or canals are limited and there is the risk of animals damaging the walls of
the canals or being attacked by crocodiles.
Construction of a (few) cattle troughs could solve this issue. The troughs would be placed at
strategic locations so they can be easily accessed without the need of passing through
farmland. And it would make sure the animals would have good access to drinking water,
year-round.
Troughs could be filled with (motor)pumps from the nearby irrigation canal. Pumps are
available at the shambas and could probably be used (at a fee) for this purpose. Alternatively,
dedicated pumps could be purchased for this. If you decide to go for the latter, mind the
operation & maintenance costs involved and think about how to recover these (payment by
users).
The distance from the canal to potential locations suitable for a trough are around 300 – 400
m.
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Satellite image (source: Google Earth) showing the suitable zone for a cattle trough

When exploring this option further there are a few practicalities which need to be sorted out:
e.g. what is the demand (how many cows per day?). What type of pump would you need for
that? How big should the trough be? And it is very important to discuss the management and
operations & maintenance with communities and come up with an approved plan prior to
construction. And to pay attention to land ownership and accessibility.
Indicative cost for a cattle trough: 27,000,000 TZS / 10,600 euro
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Construction of an earth pan to provide water for livestock

To provide additional sources of water for
livestock it can be considered to construct a few large earth pans (or earth dams) on the
valley slopes to retain runoff water. If designed properly (at the foot of gullies/stream) they
can collect large amounts of water which can last for months into the dry season.
When considering this it is important to consult the local pastoral community and local expert
to decide if this won’t cause overgrazing in certain areas. Areas without permanent water
sources are currently grazed lightly since herders must move back and forth to water their
animals, this improves pasture availability and these areas act as a last resort for grazing
towards the end of the dry season. In case water is available permanently, grazing pressure
will increase which might reduce grass availability during times when it is most needed.
Another thing to consider is the soil type and permeability of the soil. In some places on the
valley the soil is more sandy and permeable than at other places. In order to retain water for
a longer period of time in the earth dam a site should be selected with less permeable
(clayey) soils.
For more information on the planning, siting and construction of these dams see this useful
booklet: https://www.samsamwater.com/library/Book4_Water_from_Small_Dams.pdf
Cost:

10,000,000 to 40,000,000 TZS / 4,000 to 15,000 euro (depending on dimensions)
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Comparison table for water supply solutions
Solution

Cost
(TZS / €)
6M
2k€

Water use

Water availability

Advantages

Disadvantages

domestic

Water at
homestead.
Women have to
spend less time
fetching water.

Water availability
limited (mainly
due to limited
number of
suitable roofs).

Shallow wells

4M-6M
2k€

domestic,
possibly
some
livestock

Only for domestic
use, probably not
sufficient to cover
the entire dry
season. Option to
refill through
water tanker.
Sufficient for
domestic use,
potentially also
for some cattle

Probably only
suitable for
floodplain.

Boreholes

43M
17k€

domestic +
livestock

High, enough for
both domestic
and livestock

Cattle troughs

27M
10k€

livestock

Only for livestock
(water from river
not suitable for
drinking). Yearround availability.

Earth pans

10-40M
4-5k€

livestock

Only for livestock
(open water not
suitable for
drinking). Water
availability in dry
years is insecure.

Cheap. Water at
homestead.
Women have to
spend less time
fetching water.
High water
availability. Can
supply multiple
households.
Women have to
spend less time
fetching water.
Locations near
current water
source for
livestock: no
impact on grazing
patterns.
Could be placed
in areas where
there is currently
no water supply.
Low tech: little
maintenance &
operation.

Rainwater harvesting
from roofs

Expensive and
requires money
for operation &
maintenance. Risk
of unsuccessful
drilling (dry).
Only for livestock.
Requires money
for operation &
maintenance.
Only for livestock.
Risk of
overgrazing near
earth pan. Water
availability in dry
years is insecure.

23

3.3. Solar energy

The current solar systems installed during phase 1 of this
project are working well. The families are happy with the light, which provides them safety at
night, allow children to do their homework and more.
Additional lightbulbs for existing system
At Bagamoyo, 4 places have a wire connection to the battery but the lamp fitting (holder)
does not have a bulb. So those lights cannot be used. The community is requesting
Stipulae/Mater dei Africa to supply them with 4 LED bulbs.
My advice is to let the community take care of this issue themselves. They should show
ownership by buying the light bulbs themselves. The bulbs are available in town and they
should be able to pay for them themselves if they really appreciate the benefits the lights give
them.
Bulbs might also break in the future: if they cannot or do not want to replace them how
sustainable is this system then? Also, the solar system will need maintenance in the future,
they will have to provide this themselves too.
In case of new projects, it is advised to take into consideration the willingness to provide for
maintenance by the beneficiaries and to make concrete agreements about this.
Set up a subsidy program for solar systems
To improve ownership and scalability of the program I think it is advisable to set up a system
whereby Stipulae and Mater dei Africa provide technical assistance and a subsidy for solar
systems. Communities can then apply for a solar system (panels + batteries + wires + light
bulbs).
By setting it up as a subsidy program, rather than fully fund the system you make sure that
communities only apply if they really want it and have discussed it amongst themselves. This
will also greatly increase the change the system will be maintained if needed.
When bringing this to scale you could probably gain advantages in reducing the cost of the
system (bulk purchasing equipment) and could partner up with a local shop owner and/or
24

technician in a nearby village where people can buy replacement/expansion equipment
themselves (e.g. bulbs & wires, or even new panels & batteries).
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3.4. Cooking

Solid state biogas digesters
Phase 2 of the current project includes the construction of a 20 m3 biogas digester at each of
the two bomas. The concept of a biogas digester is great: it eliminates the need of fuelwood
for cooking completely and greatly reduces smoke inside the house. However, the systems
are quite costly and require operational inputs (feeding cow dung and water) to keep the
system running.
It should be made sure that the family (namely the women who will operate the system) fully
understand the required inputs and are willing and ready to take up the task of filling the
digester with manure and water and carrying out other operation & maintenance activities.
Special attention should be paid to the additional water demand of a digester. A normal
digester requires a 1:1 input ratio of cow dung and water (meaning for each kg of cow dung
you should add 1 liter of water). A solid stage digester reduces this to a 1:4 ratio. Still this
means that the planned solid-state digester of 20 m3 would require between 25 – 45 liter (1
to 2 jerrycans) of water input per day. These values are derived from the numbers mentioned
in these studies https://onlinelibrary.wiley.com/doi/full/10.1111/gcbb.12339 and
http://dspace.nmaist.ac.tz/bitstream/handle/123456789/269/MSc_EnSE_Debora_Mahushi_2019.pdf?
sequence=1&isAllowed=y.
Cost:

around 6,700,000 TZS / 2,600 euro

Improved fuel efficient cookstoves
As an alternative to biogas installations Stipulae and Mater dei Africa could consider setting
up an initiative to introduce improved fuel efficient cookstoves in the bomas. These
cookstoves are available in many varieties, from fixed installations with a chimney to small
portable ‘pots’ where you can cook in.

26

Examples of improved cookstoves: ICSEE Maasai stove (left) and portable stove (right)

Most varieties still use fuelwood (or charcoal) as energy source, but since the burning process
is more efficient, they greatly reduce the need for fuelwood, reduce carbon emissions and
reduce smoke in the houses. Some varieties can use other sources of fuel, including cow
dung. However, they tend to produce less heat compared to a normal fire and therefore
require more adjustment of the women in their cooking process. This study by the Ministry of
Energy and Minerals, Tanzania Renewable Energy Association and SNV provide a good
overview of different varieties and their advantages/disadvantages: https://www.tareatz.org/storage/app/media/Blog/ICS%20Country%20Action%20Plan.pdf
Some types are specifically developed for Maasai communities, such as the ICSEE Stove
(https://internationalcollaborative.org/our-work/stoves/) which reduces fuelwood and carbon
emissions by 60 % and smoke inside the houses by 90 %. They also have a women-led training
course (https://planeterra.org/what-we-do/our-projects/maasai-clean-cookstoves-tour/) to
teach how to install the stoves (and solar panels).
Improved cookstoves reduce the wood consumption, but does not completely eliminate it, as
biogas does. It is however much less costly and requires much less operation/maintenance as
compared to a biogas installation.
Cost:

around 155,000 TZS / 61 euro for an ICSEE Stove

LPG gas for cooking
In recent years cooking on natural gas (LPG) canisters and stoves has become more popular in
Tanzania. Gas stoves and gas canisters can be purchased and swapped for refilling in many
shops even in small villages such as Ruvu Darajani.
The advantage of cooking on gas is that it eliminates the use of fuelwood and saves time (of
women) to fetch this fuelwood.
The disadvantage is that the cost for refilling a tank (which can last up to 40 days) has to be
paid at once. Often poor people don’t have the money of the saving capacity to pay this
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amount at once. Stipulae and Mater dei Africa consider supporting families to switch to
cooking on gas by setting up a subsidy program for the purchase of gas stoves and gas
canisters.
More information on the transition towards cooking on gas can be found in this report:
https://www.cleancookingalliance.org/binary-data/RESOURCE/file/000/000/578-1.pdf
Cost:
euro.
20 euro.

Starter kit with a 6 kg canister + burner: 50,000 TZS / 20 euro.
Starter kit with a 15 kg canister + double burner: 200,000 TZS / 80 euro.
Refill of 6 kg canister (last about 10-15 days for a typical household): 20,000 TZS / 8
Refill of 15 kg canister (last about 30-40 days for a typical household): 50,000 TZS /
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3.5. Fodder plots and improved cattle breeds
A stepped approach to introduce fodder plots & improved cattle breeds
Phase 2 of the current project includes the purchase of 2 Boran bulls for cross breeding the
construction of 2 fodder plots nearby the bomas to feed the Boran bulls. In the fodder plots
the land needs to be worked (ploughed or ripped) and either grass, or fodder crops can be
grown, cut and fed to the bull (and potentially other animals too): a concept called zerograzing.
Both the introduction on a new type of cattle, the zero-grazing concept and to look after a
plot to grow fodder crops are a big change in lifestyle for Maasai communities. Especially at
Bagamoyo where they have no experience with agriculture this will require time to adjust and
practice.
Since the Boran bulls are expensive and we want this first introduction of these bulls to be a
success we (Mater dei Africa and I) think it is wise to take a stepped approach in this to make
sure this new approach becomes a success. If we would start with setting up the fodder plot
(constructing the wire fence, planting the living fence, preparing the land, sowing, protecting,
harvesting and storing the fodder) the families can fully focus on this, gain experience and use
the initial harvests to feed their current animals. Once they have proven this to work, then we
can introduce the Boran bulls so we can be sure they survive and can act as examples to other
families in the area.
This will increase the duration of this current project, but we think it greatly increases the
chances of success and scalability.
Grow strong and high-quality grasses inside the fodder plot
It is advised to grow grass varieties inside the plot which are adapted to the local (climatic)
conditions and which have a high nutritional value for the cattle. Other fodder crops (such as
maize or millet) can also be considered, but they are less drought resistant and require more
care and therefore have a greater chance of failing. To facilitate the adoption by the Maasai
families grasses are considered favourable and they give a higher chance of success. During
later years other fodder crops could be tried out easily.
Examples of potentially suitable grass varieties are:
 Buffel / foxtail grass (Cenchrus ciliaris).
 Maasai love-grass (Eragrostis superba)
 Rhodes grass (Chloris gayana)
 Gamba grass (Andropogon gayanus)
 Brachiaria (Brachiaria ruziziensis)
It is advices to consult a local expert on this to advice on the most suitable variety based on
local conditions and availability. Ideally this expert can also train and support the families
during the whole process.
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Special attention should be paid to the plot at Boma Mkanyeni, the soils in some parts of this
plot appear to contain magadi (trona), a salt-like mineral which inhibits the growth of some
plants.
It is very important that the plots are maintained (weeds removed, fence kept intact, no
grazing) and that a social structure or commitment is stimulated (e.g. a number of women are
in charge and also receive the benefits for improvement of the project and their livelihoods).
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Support the communities in the harvesting and storing of the fodder (hay)

Stipulae and Mater dei Africa (with the help of the
local grass expert) should support the community to think about how and where they want to
store the grass which will be produced: leave it on the land, or cut it, make bales and store
them.
The potential number of bales produced can be significant. As a reference: a similarly sized
plot in Kajiado, Kenya produces around 4,000 bales of hay each year. If you want to bale and
store this, that requires a significant labour demand and storage facility. Storage doesn’t have
to be in a building, it could also be done under a tarp for example, but make sure it is done
properly to avoid rotting of the hay or animals to eat it.

Scale the production of hay for sale
In the future, after these first two plots have demonstrated to be a success, the concept of
hay reserves could be upscaled to larger plots and other bomas. The hay could be used to
feed their own cattle, but it can also be sold. In Kajiado, Kenya the price of a bale is around
2,000 TZS / 0.8 euro, so when producing 4,000 bales each year this would result in a revenue
of around 8,000,000 TZS / 3150 euro.
It is very important that the plots are maintained (weeds removed, fence kept intact, no
grazing) and that a social structure or commitment is stimulated (e.g. a number of women are
in charge and also receive the benefits for improvement of the project and their livelihoods).
Fodder plot fencing using a living fence
At both bomas the families have gained approval of the community to set aside a plot for this.
According to the families the sizes of the plots are 10 acres at Bagamoyo and 15 acres at
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Boma Mkanyeni. We did not have the chance to walk the full perimeter of the plots, but
based on the parts which we did measure and an estimate of the full size of the plot (see the
white dotted lines in the figures in chapter 2.2 and 2.3) these sizes of these plots appear to be
realistic.
The idea is to fence of the plot using a living fence (also called a bio fence): a fence made out
of living plants/shrubs/trees) and to support the living fence with poles and metal wires
(normal wire, barb wire is not needed) for the first few years till the bio fence has matured.
A plot of 10 acres has a perimeter of 800 metres (when it’s square). If you use a distance
between the poles of 3 metres, this will mean you need around 270 poles for each plot. The
poles can be sourced locally by cutting branches of trees. It is important to reduce the
environmental impact of this to a minimum. Care should be taken not to cut down full trees
but leave enough branches on the tree to survive. And not source all poles from a small area
to reduce the pressure.
Several types of vegetation could be used for the living fence. Kikonje (wild sisal or
Sansevieria ehrenbergii) is suggested since it is locally available and can be easily propagated.
Alternative species which can be used (or combined with Vikonje) are cacti (Opuntia), Sisal
(Agave sisalana) or a local tree such as Osilalei (Commiphora Africana).
Care should be taken that the community will indeed plant the living fence, even when the
area is protected by the wire fence since the poles will rot away within a few years.

Suitable plants for living fence. From left to right: Kikonje, cacti, Sisal and Osilalei

Cost:

The cost of the wire fence 5,000,000 TZS / 2,000 euro for wire, nails and labour. In
addition to this a fee must be paid to collect branches of trees which can be used as
poles. Labour to source and plant the living fence is provided by the family.

Gully diversions to feed water to the fodder plot
At Bagamoyo there are 2 shallow gullies on both sides of the fodder plot. During rain events
they transport water downwards to the valley. Since the gullies are not too deep, water can
quite easily be diverted from these gullies to flow over the fodder plot. This will increase
water availability on the fodder plot and enhance grass yields.
Care should be taken not to divert all water at once onto the plot, since that might create a
new gully through the fodder plot. Rather it is advised to create a series of diversions using
32

plants (the same plants can be used as in the living fence) that are semi-permeable, so each
diversion distributes part of the water over the land.

Left: small rill or gully next to fodder plot Bagamoyo. Right: sketch drawing of water spreading from
a gully using lines of vegetation.

In areas where stones are abundant (in potential future projects) those could be used as well.
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Improve communal grazing reserves
The family at Bagamoyo told that the pastoral community has been given a large plot (2752
acres / 1100 ha) near the river which is designated for the pastoralist. They can use this area
for dry season grazing, or to produce fodder for use in the dry season.
If the smaller fodder plots prove to be successful Stipulae and Mater dei Africa can explore
the options to scale this same approach to this much larger plot. This can then serve the
whole community. Depending on the current status of the land it could require seeding
and/or soil improvements.
The plot is probably too large to fence of using a wire fence or living fence, but the
community has indicated they are willing to take turns in guarding this land to prevent
grazing. It is important that the community agrees on the management of the plot before
starting any interventions.

3.6. Other ideas for new projects
Construct a cattle dip

The pastoralist in the region have a high demand for a
cattle dip: a place where they can immerse livestock in liquid pesticide or other treatments
for diseases. For example, tick-borne diseases can sometimes be a great challenge, and these
can be cured or prevented by a cattle dip.
During droughts herders sometimes must bring their animals to grazing grounds of other
communities, they also demand the animals to be treated to avoid spreading diseases.
If set up properly one cattle dip would probably be sufficient for both communities. The cattle
dip could be placed near one of the cattle troughs so they can share the pump and water
source.
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Before initiating this initiative, it is good to find out the locations of other cattle dips (from
other communities) so the most optimal location can be selected.
The community should organize themselves to set up a structure to operate & maintain the
dip, including a payment scheme for users to recover the cost of operation and maintenance.
Since pesticides and other pollutants are used in the dip it is extremely important to locate
the dip far from any water sources (streams, wells, boreholes, ponds, etc.) to avoid
contamination of these water sources.
Indicative cost:

20,000,000 TZS / 7,900 euro
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Optimize the use of agricultural remnants to be used as fodder

When producing crops such as maize there are a
lot of organic leftovers (leaves, stems, etc.) which farmers often don’t do anything with and
are left to rot on the land. It was explained that some pastoralist buy some of the crop
remnants to feed their animals, but this is only done shortly after the harvest, when there is
often an abundance of grass nearby the bomas. When the crop remnants are collected, dried
and stored properly they can last much longer and well into the dry season when grass
becomes scarce.
Stipulae and Mater dei Africa could explore if there is willingness within the communities
(both pastoral and agricultural) to set up a scheme (e.g. using a cooperative or commercial
entity) whereby the agricultural leftovers are properly collected, dried and stored after
harvest so they can be sold during the dry seasons.
Assist to set up women empowerment initiatives
The women of the Maasai communities could be assisted in setting up income generating or
livelihood improvement initiatives such as beadworks, honey production (e.g. in combination
with the fodder plots), or kitchen gardens near their bomas.
Especially once the impact of other projects has kicked in and their time spent on fetching
water and fuelwood is reduced these initiatives can help to empower the Maasai women.
Lining the irrigation canals
The family at Boma Mkanyeni is also practicing agriculture. They use water from irrigation
canals to water their crops. They requested those irrigation canals to be lined with concrete
to prevent leakage of water (and thereby increase the water available for crop production)
and stabilize the walls of the irrigation canals. This is quite labour intensive and costly to do.
If Stipulae or Mater dei Africa are willing to explore such an initiative, it’s important to get
more details on the current irrigation schemes and their management. Many different
farmers are using the irrigation water and it is likely that there are constant struggles for each
farmer to get sufficient water for their crops, or even increase their water supply so they can
expand their fields.
Care should also be taken to avoid that by lining the canals the water can be brought further
into the river valley, increasing the size of the agricultural land and reducing the grazing lands.
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Lastly the impact of increased water consumption on downstream users should be
acknowledged.
Cost:

510,000,000 TZS / 200,000 euro for 3000 m
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Tree planting or Kisiki Hai

Currently the families don’t practice any tree planting to
increase the number of (valuable) trees in and around their bomas. Such trees could provide
shade, fruits, nuts, fodder, medicinal values, timber and fuelwood.
Tree planting should be combined with protecting them from grazing and watering the trees
until they reach a certain maturity and their root systems are big enough to collect water
themselves.
Besides tree planting an alternative could be to promote the concept of Farmer Managed
Natural Regeneration (FMNR), or Kisiki Hai in Swahili. Kisiki Hai promotes the protection and
pruning of naturally sprouting trees and tree stumps which still have a living root system.
Since Kisiki Hai trees grow naturally the survival rates are much higher than with tree planting
and pruning the trees makes them grow quicker to protect them from grazing.

Justdiggit and her partner LEAD Foundation are running a large Kisiki Hai program in the
Dodoma region and have developed several videos which explain the concept and practice of
Kisiki Hai. The videos can be watched and downloaded here:
Kisiki Hai introduction:
https://vimeo.com/359172288
Kisiki Hai I:
https://vimeo.com/259008478
Kisiki Hai ll:
https://vimeo.com/339057929
Stipulae and Mater dei Africa are free to use these videos in their projects too if they want
too.
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Appendix 4

Conclusions and advice

This report contains a wide range of options for interventions to improve the livelihood and
environment of the communities in Same district. Each of them has their advantages,
disadvantages and price tag.
Stipulae asked me for my personal view on the priority of interventions which is described in
this chapter. Ultimately, it is up to Stipulae and Mater dei Africa to decide, in close
collaboration with the community, to choose which interventions they want to implement
and which not.
A prerequisite for any intervention would be to make sure that the ownership is properly
secured, and operation & maintenance will be taken care of in a sustainable manner. For this I
would recommend to:
 Organize meetings and discussions with the families of the bomas to address this. It’s
important that all stakeholders (not just the leaders) are involved and that special
attention is paid to the women who will play a big role in this. Preferably the
discussions with the women should be carried out by a female representative of
Mater dei Africa.
 Organize an exchange visit between the bomas.
 Make sure every stakeholder fully understands what is expected from each party
(Stipulae / Mater dei Africa, family, government, etc.) including in-kind contributions,
in-cash contributions, operation & maintenance requirements, etc.
 It is advices to write everything down in a Memorandum of Understanding which has
to be signed by all stakeholders.
 And finally, I feel the community at Bagamoyo should show they are serious about this
project and pick up some issues which they could tackle themselves (e.g. buying the
missing light bulbs).
Only after the abovementioned prerequisites have been taken care of I would advice to start
with the ‘quick wins’: those interventions which improve the existing infrastructure, build
upon investments already done and carry little cost:
 Fit gutters (which are present) to the roof to feed the calabash tank at Bagamoyo.
 Extend the roofs to increase the catchment areas for both large tanks.
 Stabilize the walls of the shallow well at Mkanyeni, protect the wellhead and fit it with
a (rope) pump to prevent contamination.
Then there are a number of interventions which are already planned for and which could
have a big impact on the communities and environment, but only when carefully planned and
implemented in a stepped manner:
 Fodder plots: make sure the families know what is expected from them and agree on
this before the start of the interventions. I would recommend to make use of a local
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expert to detail out the plans and instruct the families in constructing the living fence
and sow grasses. Assist the families with harvesting these grasses (follow up visits by
local expert). Once they demonstrated they can grow fodder grasses, and this helps
them to sustain their current livestock they are ready for the next step: introduce
improve cattle breeds (Boran) and support the families in this process too.
Biogas or alternatives: Stipulae, Mater dei Africa and the families should jointly decide
on the best solution to reduce the fuelwood demand for the bomas: biogas, improved
stoves or LPG gas canisters. Each solution has their own advantages/disadvantages,
operation and maintenance requirements and price tag.

Finally, there are a number of interesting interventions which Stipulae and Mater dei Africa
could help to roll out at a much larger scale to reach much bigger impact and help many more
families:
 Shallow wells seem to have a great potential to provide water to many more
households, especially those in the floodplain. It would be wise to explore this
potential further by field research, for example by students.
 The concept of using crop remnants as livestock fodder appears promising but
requires further exploration. If successful, such an initiative could be a win-win for
both pastoralist and crop famers.
 Setting up subsidy program(s) for rainwater harvesting, shallow wells, a cattle trough
or earth pan, solar energy and/or improved cooking. Such programs can help other
families to get access to these systems too. It is advisable to request co-finance both
in kind (labour) and in cash and proper maintenance plans prior to the start of the
interventions to secure ownership and sustainability.
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Appendix 1

Geological map of Ruvu floodplain and slopes
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Excerpt of the Geological Map of Tanzania, Quarter degree sheet 89, Same with legend
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Appendix 2

Rainwater harvesting maintenance manual (English & Swahili)
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Maintenance rainwater harvesting tank
The rainwater tank can provide clean and safe drinking water,
but only when the following activities are carried out thoroughly
each season!
To do before the rainy season:

• Clean the tank
• Clean the roof
• Clean the gutters
• Clean the mesh filters

To do regularly during the rainy season: • Check and clean roof
• Check and clean gutters
• Check and clean mesh filters
It’s the end of the rainy season (or your tank is full)
Preparations have to be made to make sure you can have safe and clean drinking
water during the next months
To do at the end of the rainy season
or when the tank is full:

• Make sure the hatch is closed properly
• Make sure no animals, mosquitoes or
light can enter the tank (this can
decrease the water quality!)
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Rainwater harvesting system

Cleaning the gutter

Ukarabati wa tenki la kuvunia maji ya mvua
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Tenkí la kuvunia na kuhifadhi maji ya mvua linaweza kutupatia
maji safi na salama endapo yafuatayo yatazongatiwa!
Kabla mvua haijanyesha:
• Safisha tenki
• Saﬁsha paa la nyumba
• Safisha kinga maji zote
• Saﬁsha chujio
Mambo ya kufanya mara kwa mara kipindi mvua zinaendelea kunyesha:
• Kagua na saﬁsha paa la nyumba
• Kagua na saﬁsha kinga maji
• Kagua na saﬁsha
Kipindi cha mvua za mwisho (Tenki limejaa)
Maandalizi yafanyike kuhakikisha kuwa maji saﬁ na salama ya kunywa
yanakuwepo kwa nagalau mwezi mmoja unaofuata
Jambo la kufanya wakati msimu wa mvua umeisha (wakati tenki limejaa)
• Hakikisha mfuniko umefungwa vizuri
• Hakikisha hakuna wanyama, wadudu au mwanga haupenyi ndani ya tenki kwani
hili litaharibu ubora wa maji.
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Mfumo wa uvunaji maji ya mvua

Kusafisha kinga maji
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