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Summary
In 2019 Liana continued its work with schools in Northern Tanzania by helping the schools acquire
improved stoves, rainwater harvesting tanks and hand washing kits on a cost sharing basis. This
work which was started in Rombo district in 2017 was expanded to three other areas in 2019. In
addition, Liana ran a pilot project on soil and water conservation involving gully rehabilitation by
check-dams and farmland terracing in Yam Makaa village in Moshi district. All of this work was
made possible by two crowdfunding campaigns through Chuffed.org and by a small grant from
Stats4SD (https://www.stats4sd.org).
Both activities were initiated by Liana’s Eija Soini and done in close collaboration with Atanas
Ndanu, the head builder of the builder group, and Anenmose Maro, a water engineer from Land
and Water Development Organisation (LWDO) who takes care of local project administration and
financial management including local bookkeeping.
Year 2019 also marked ten years since we started a five-year long rainwater harvesting project in
Mwanga and trained the builders who have since then continued to build in Liana activities as well
as independently on a commercial basis. This was celebrated in Moshi during Eija’s visit to
Tanzania in December. Each builder received a 10-year certificate and was given tools of his choice
for 100,000Tsh.
Liana’s annual meeting was organised as usual by an e-mail meeting in May. The meeting agreed
to a change in Liana rules. The change supports a better balance between improving the state of
the environment and human well-being, and it allows people who are not ‘development
professionals’ to join the organisation. With the rule change the organization will be more open to
many kinds of skilled and enthusiastic people who are willing to join and do something through us.
Liana’s blog page (https://www.liana-ry.org/liana-news-blog/) and e-mail updates were used
throughout 2019 for communicating about Liana activities.
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Activities with schools
As the word about good stoves and water tanks with some financial
support spreads, headteachers contact Ndanu by phone. This is how
we currently get more schools to work with in Rombo. By the end of
2019 there were 26 stoves and seven tanks in Rombo alone which
advertise our work and we have now spread our work beyond
Rombo as well.
In July when Ric visited Tanzania he provided transport for Ndanu to
visit schools in a new area, Maboghini, south of Yam Makaa and
Moshi town. They were accompanied by Eric, an environmental
enthusiast and a lawyer from Yam Makaa (more about Eric’s role in
our work in Yam Makaa under Soil and Water Conservation). We had
located Maboghini earlier as an area where water is available, but
where stoves would need building. One of the visited schools,
Mpirani secondary, built a stove at the end of 2019.
Another stove that was built outside Rombo was for Fountain of
Hope school in Maili sita, six miles along the tarmac road towards
Arusha from Moshi. This school contacted Ndanu by phone and
requested for a stove. Another phone call request came from Uparo
secondary school, north of Ndanu’s village on the upper side of the
Moshi-Holili tarmac in Moshi.
Requests for water tanks started to come from Mwanga. Liana is well
known in Mwanga, as we built over twenty school stoves and over
eighty 10,000 liter household water tanks and several small jugtanks
between 2009 and 2015. Now a large 30,000 litre water tank was
built at Kwangu secondary in Kwakoa village behind the Pare
mountains. Soon the neighbouring school, Mkongea primary and
Nyerere secondary school in Lembeni contacted Ndanu for a water
tank.
As more schools in Mwanga requested water tanks, we applied for
Stats4SD funding to help two schools in Mwanga. This means
building a water tank, placing two handwashing kits near toilets and
starting a tree nursery using recycled water from the handwashing
kits. We got the grant at the end of the year (and Mkongea primary
school already got its water tank in January 2020 by this funding).
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The following is a list of all the tanks and stoves built in 2019.
Stove/tank
1-2
Stove
(double)
3

Stove

Order of
School
building
17th and 18th
since we
Maki secondary
started in
2017
Uparo secondary
19th
(Moshi)
20th Testimoni primary
21st Kingachi primary
22nd Mokoro primary
23rd Mtikome primary
24th Kanji primary

4
5
6
7
8
1

Stove
Stove
Stove
Stove
Stove
Water tank

5th Kitongoria primary

2

Water tank
“In
memory of
Jukka”

6th Kwamaksau primary

Water tank

7th Uruwa secondary

Water tank

8th

3
4
9
10
11

Stove
Stove

25th
26th

Stove

27th

12
Stove

28th

Kwangu secondary
(Mwanga)
Tawarini primary
Wama primary
Mpirani secondary
(Maboghini, Moshi)
Fountain of hope
primary (Maili sita,
Moshi)
3

Builders

Month

Ndanu, Iddy, Atipasi
January
Elias, Hassan (builder
trainee)
Dhahiri, Mandela
Ndanu and Elias
Musa and Antipasi
Ndanu and Tumaini
Ndanu and Iddy
Ndanu, Iddy, Antipasi,
Mandela, Daudi
Elias, Ernest, Florence,
Rama and Daudi

Ndanu, Ernest, Iddi,
Rama, Florens
Ndanu, Ernest, Rama,
Daudi
Ndanu, Tumaini
Ndanu, Tumaini
Ndanu, Elias

February
April
May
May
June
July
July

August

September
October
November
November
December

Ndanu, Hemedi
December

In total twelve stoves and four large water tanks were built in 2019, all of these by individual
donations without institutional donor funding. In terms of beneficiaries this means the following:
•

•
•

About 900 children in Kwamaksau and Kitongoria now have enough water in their school
for most of the year. This is because they have two water tanks at their schools. These two
schools are very large schools. Kwamaksau has 600 students (in two shifts) and Kitongoria
320, thus we opted to build two tanks for each school.
Another 570 children in Uruwa and Kwangu benefit from the first tank at their schools.
In twelve schools firewood usage has dropped by about 50 to 75% of previous usage. This
has a large impact on keeping trees growing rather than cutting them for firewood. In
these schools over 3000 children have seen what difference it makes to use a proper stove
compared to the three-stone fire: no more indoor smoke, less firewood used, quicker
cooking, safer kitchen.

In early 2019 we were saddened to hear that Jukka, the spouse of our Board member Kirsi had
passed away. Kirsi has been a member of Liana since the beginning and has also served in Liana
board for many years. To pay our condolences as an organisation Liana supporting members’ fees
together with additionally collected funds from Liana members were used to build a water tank in
memory of Jukka. This tank was built at Kwamaksau primary school in August.

Handwashing, hand hygiene and tree nurseries
In 2019 five schools obtained handwashing kits. These were Maki,
Usongo, Uparo, Mtikome and Kanji.
Educational materials about hand hygiene were given to all schools
that received the kits. These were posters to be put on school walls
and a leaflet that teachers can use as they educate children on the
importance of washing hands. A big
thank you to Huussi ry (Global Dry
Toilet Association of Finland) for the
useful pictures and contents and to
Anenmose Maro of LWDO who
translated the selected sections into
Swahili. These materials can be found
on Liana web pages.
It has been our condition from the beginning that once a school
obtains Liana support to build a water tank, it needs to start hand
washing and recycling this wastewater to improve the school
environment. We want to keep the balance between helping people
to improve their standard of living and the environment around
them.
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Normally a school takes two handwashing kits, one near the girls’ toilet, another near the boys’
toilet, Kanji secondary took four kits. (Uruwa and Kwangu are expected to obtain their kits in
2020). The cost for the school for the set of two kits is 25 euros. Liana pays another 45 euros.
Some schools have been independent in establishing their
tree nursery independently, however, Maksau, Uruwa,
Kitongoria and Usongo requested help.
In October Ndanu bought a locally made metal watering
can and a roll of polythene bags for each school, and
provided them with an instruction sheet on nursery
establishment. These were transported to the schools in
the same pickup that took the building materials for Wama
stove.
At the same time Ndanu started to help Nanga Primary in
Yam Makaa to establish a nursery. Students collected
Albizia gummifera seeds, learned to mix the soil for the
seedlings, fill the bags and to sow the seeds. Working with
this school nextdoor to his place is the easiest place for
Ndanu to learn to guide the activity. But he needed more
expertise.
At the end of the year Eija and Ndanu visited Samuel’s
large indigenous tree nursery in Moshi. We also visited Eric
in Yam Makaa to discuss trees, nurseries and training and
to look at his farm and his tree nursery.
Samuel has a vast knowledge of indigenous tree growing,
as he has been growing indigenous tree seedlings for
decades. Eric has started to grow tree seedlings at his farm
in order to have a continuous supply of seedlings which he
aims at donating for environmental conservation and educational purposes.
Samuel with his assistant Oscar gave their first training session at Nanga primary in January 2020.
Eric’s seedlings will be used later in conjunction with the transplanting training.
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Soil and water conservation in Yam Makaa village
In October 2018 Liana had received £2000 from Statistics for
Sustainable Development (www.stats4sd.org) to start soil
conservation work in Yam Makaa village in Tanzania. In
November 2018 we had had the first planning meeting with
farmers. In this meeting farmers selected a gully to
rehabilitate and understood that fields that border this gully
need to be terraced to protect the rehabilitated gully.
Eighteen farmers had been on a study tour in Sango and
Kiboroloni. Contour measurement training had followed in
early December. But the tool needed improvement.
In January 2019 Ndanu built a proper bunyip – measuring tool
with an inch scales connected by a long hosepipe. Eija had
obtained building instructions from the Internet1 and
summarised it in a Swahili instruction sheet. The sheet is now on the Liana web pages:
•

Jinsi ya kutafuta mahali pa kizuizi kwa kutumia bunyip (How to take measurements for
check-dams by a bunyip)
Ndanu learned how to use the tool and trained
other farmers to measure contours with it. The
bunyip was also used to determine the locations of
the check-dams.

But first we needed to know the principles of
placing the check-dams and the correct structure
of the dams. Eija studied the subject on the
Internet. The main guideline that was picked for
the construction was an FAO instruction sheet. Eija
translated the main points of it into Swahili and
added illustrations to make it easier to understand. Based on the resources found on the Internet
she prepared the following two documents and sent them through Maro to Ndanu to study:
•
•

Sheria za kupima mahali na umbo wa vizuizi
How to build gabion checkdams shortened from FAO web page (useful principles for
measurements and proportions)

1

•
https://www.harvestingrainwater.com/wp-content/uploads/2018/03/Appendix-1-Bunyip-Water-Levels-andA-Frame-Levels-revised-3-2018.pdf
•
https://www.youtube.com/watch?v=yLzUNRsWU_c (Water Tube Level for Surveying)
•
https://www.youtube.com/watch?v=pRjNA0DZZb4&t=394s (Learn how to Make a Bunyip Water Level with
Brad Lancaster)
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But measuring the locations of the dams turned out to be a
more complicated experience. As the men started their work
early in the morning and the heat increased soon after 9
o’clock, so did readings start to change in a curious way. After
each section Ndanu sent Eija a photo of his notebook showing
the higher and the lower readings. After the first few sections
the figures did not make any sense. They measured again.
Even worse. Then he reported that the water is bubbling in
the hosepipe. Could that cause the problem?
As the bottom of the gully became hotter and hotter, so did
the readings increase and became more and more unreliable.
The tool worked well only in the very early morning.
Despite the farmers’ joint decision in the meeting in
November 2018 it took a lot of effort by Ndanu to get the
farmers to book a day and time for measuring contours on
their land. It was crucial to make the farmers understand that
the check-dams will be built only after the farmland around
the gully was terraced. But farmers are very suspicious of
projects. They have been earlier promised things that never
took place.
We had scheduled the check-dam building for early March.
For our relief, by that time all the farmland except two lower
fields had been terraced. Ndanu had personally helped each
farmer to take the measurements.
Planning for the check-dams was a time of a lot of uncertainty.
Who would be skilled enough to guide the building work?
Some of the check-dams of Sango, the study visit location, had
broken. We did not want to repeat the same mistakes.
Two builders were located and Ndanu discussed the plans with them and shared the FAO
instructions. It was immediately noticeable that neither of the builders was interested in studying
the written instructions.
It was also clear that they were not used to drawing the structures before building or interpreting
drawings. As Eija posed questions (over the phone) about the details of the structures in order to
confirm that we shared a common understanding about how the dams should be built, the answer
was: “You’ll see it when we build it”.
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On the 8th March the work started with
Mrema and his two technicians from
Lushoto. Despite Eija’s efforts it was
next to impossible to get the lessons
learned from the FAO instructions
incorporated in their work. They were
confident in their own way to build the
dams. They had built several dams that
had worked very well, filled from
upstream and finally stopped a gully.
Foundations were dug half a meter deep
and sides were embedded also half a
meter. That sounded good. Noone knew
if following the builders’ knowledge
based on practical experience or knowledge based
on documents found on the Internet was better.
Farmers whose land bordered the gully had made
us understand in the November 2018 meeting that
they would offer the labour needed for building
the check-dams. In early March it was apparent
that these farmers were not planning to join the
work. So Ndanu visited the village office several
times and tried to persuade the officers to support
this activity. As a result, the village government
hired five men from the village as helpers. This was
a good move, as it made this activity a joint effort
with the local government.
Ndanu and
Josephine, his wife,
hosted the visiting builders as their voluntary contribution. Josephine
cooked meals for the builders every day. Eric came every evening
after work to help as a volunteer. Spades bought for digging the
foundations of the dams were donated to Josephine and Eric as a
token recognition of their voluntary efforts.
Terracing was finalised in April by planting perennial grass on the
terraces. Thirteen acres of farmland had been terraced. In addition,
the primary school has built a 70-meter-long terrace to stop erosion
caused by run-off waters from its yards. Only two fields that border
the gully remained unterraced.
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Rhodes grass seeds were bought from Tengeru Livestock Institute in early April. Seeds were
divided between the farmers who had terraced their land. Ndanu volunteered to share dry
manure from his biogass system for mixing with the seeds for sowing. It prevented the seeds from
blowing away from terraces. Everything was ready for the long rains to start.
Do it again!
April 25th: “Moshi received an extra heavy rain
the night before yesterday (23-24 April). Water
filled the rehabilitated gully as it rained the whole
night. The gully and all the rest of the gullies
flooded over, and water washed over the fields.
In the flooded area terraces with grass seeds
were washed away. The uppermost levels of the
check-dams gave in (except the first upstream).
During the night the gully filled with 1-1.5 meters
of soil (One can only wonder how thin the soil is
now on the fields above this gully). Luckily
terraces that were further from the flooded area
stayed somewhat intact, only a bit flattened. At
the same time tropical cyclone Kenneth has just
hit the Tanzanian and Mozambican coast.”
2

https://www.meteoblue.com/en/weather/map/precipitati
on/southern-africa

This rain continued the following night. In Moshi
300mm was measured the first night and another
160mm the following night.
After all the hard work this felt like a huge setback.
But by June Eric and Ndanu were ready to repair
the dams.
June 17th: It looks like the project became mainly
a building experiment on how to control a gully by checkdams rather than just building the
dams. The volcanic soil in the area is extremely erodible.
Eric took the lead in thinking through all the main FAO building instructions that we wanted to
follow and discussed the lessons learned from the broken dams with Eija by WhatsApp. Then he
worked with Ndanu and four helpers from the village to repair the dams. Now pen and paper
was also used for planning!
What we learned was that:
•
•

2

We want to build sloping edge gabions to guide the water off the fragile gully side (as
instructed by the FAO sheet). This instruction had not been acceptable to the builder
who led the work earlier.
The gabions need to be embedded to the sides of the gully for about a full meter (we had
followed 50cm rule from the FAO instructions).

Text in italics is taken from the Liana news blog
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•
•

Spillway needed to be built deeper than before.
We needed better ways to guide the water off the edges on the upstream side so that it
would not get between the gabion and the soil of the gully edge. Ndanu and Eric decided
to fill sacks by soil and load them on the edges side by side.

•

Embedding the gabions to the sides of the gully need to be done more precisely and to
avoid breaking the sides. Otherwise water finds its way between the gabions and the
sides of the gully.

Two upper dams (5 and 4) were rebuilt. Water had already widened the gully during the rainy
season, so more gabions and stones were needed. But we decided not to buy more materials.
We had exhausted the budget for this task. So they emptied some gabions from checkdam 3
and carried the stones by Eric’s car to repair dam 4.
Below is a set of photos of the efforts of Ndanu and Eric to protect the new structures.
Subsequently, Eric and Ndanu planted grass and tree seedlings to hold to topsoil. Great local
effort, hours of hard work.
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When Ric visited the site in July everything was lush and green.
July 14th: The high rainfall meant that weeds have
been more rampant than usual and some farmers
have not kept them under control. But where they
have, the positive effect of terracing can be seen
even in this first season. Maize plants growing above
the fanya juu lines – where water, soil and nutrients
have collected – look stronger and have bigger cobs
than elsewhere (1).
1

2

Farmers planted Rhodes grass on some of the
terraces to help stabilise the soil but it is patchy –
rain washed away seeds in some places. With the
weeds covering everything we will only really see
where the perennial grass has grown well during the
next season.
There are places where the terraces have been
broken down by water. But in each case it appears to
be water that has collected into a stream before
hitting the field. For example, the school near
Ndanu’s house has a large, bare yard (2). The water
ran off that into the field, and the terrace could not
hold it. But the good news is that the terraces seem
to have been very effective everywhere else. The soil
they have helped hold in place is very visible.

The dams in the large gully were damaged and we
know (now) there were some construction faults. But
even so, up to 2m of soil has built up behind the
dams. … So I was
3
pleased and
surprised that the outcome was so much better than the first
report.
But something else has happened that is even more positive: the
enthusiasm of Ndanu and Erik means that they have been
working hard to repair and improve the dams, using what they
have observed to do better job (3). They have more ideas to
try. Erik has also been busy planting trees and grass in places
where the soil has collected behind dams and already the
potential impact is visible (4). …
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4

My hope is that the positive results being seen already will slowly convince more people to try, and
the benefits will eventually grow. That will certainly need the persistence enthusiasm of the few to
inspire the many.
This is how the crossing place looked in July 2019 (left) and in November 2018 (right).

Eija visited the site in early January 2020. She writes:
After all the difficulties with getting the check-dams (and the gully walls) to endure the pressure
of water two of them – the ones that were repaired carefully with some new innovations – have
now performed very well.

Vegetation has taken over the gully as Eric and
Ndanu have planted tree seedlings and grass.
The gully has filled up to the top of the dams from
the upstream side making the deep gully look like
a small dip in the middle of the farmland.
By collecting thrash to the sides of the dam Eric
and Ndanu have stopped the water from carving
the sides of the gully.
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Below are two photos of the terraces where Rhodes grass was planted. The actual terraces (fanya
juu with a ditch and a hump) have almost disappeared but a stripe of lush grass – suitable for
fodder – fills the terrace line protecting the field from erosion. These lines were repaired after the
damage of the big rain. Thus the grass line is continuous.

10 years since builders in Mwanga learned to build water tanks
All the work of building water tanks, gutters and stoves has been done by a group of builders who
were initially trained in Liana projects. These builders are Ndanu, Elias and Tumaini from Moshi,
and Ernest, Musa, Florens and Daudi from Mwanga (two more builders, Apendaeli and Januari are
no longer available for Liana).
Since their training they have continued to work on a commercial basis, mostly in their home areas
but some of them travelling to new locations for work. They have also continued to build in
Liana’s activities and increased their skills to new models.
The number of skilled builders has grown since 2014 as the initial group of builders have taken
trainees of their own for on-the-job training. Some of these newer builders (Ramadhani, Mandela,
Iddy, Antipasi) join the building teams regularly.
For Ernest, Musa, Florens and Daudi the year 2019
marked a ten-year anniversary since they were
trained in a Liana project in 2009. This was worth
remembering and celebrating. As Eija was in
Tanzania in late December she and the four
builders met in Moshi at Mariwa hardware where
each builder could select tools for 100,000 Tshs.
In the photo Ernest (left), Musa, Eija, Daudi and
Florens at the Coffee Shop after all the tools had
been selected and bought and 10-year certificates
received. As we were sitting together at the Coffee Shop sipping mango juice, builders were
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recalling the numerous large tanks (10,000 l) and small tanks (2500 l) they have built on a
commercial basis in Mwanga and even hundreds of kilometres away.
Continuing collaboration with Land and Water Development Organisation (LWDO)
In 2019 – as in 2018 and 2017 – Liana’s work in
Tanzania has been made possible by collaboration
with LWDO. LWDO’s Anenmose Maro has taken care
of the project administration and financial
management including keeping local accounts in good
order. Maro works closely with Ndanu, the head fundi who leads all the building works. Maro’s
work has been done on a voluntary basis.
Liana blog and communications
The news blog, http://www.liana-ry.org/liana-news-blog/, has been actively used to communicate
about Liana activities in Tanzania. All donors also received e-mail updates with photos of our
activities. As the donations are tied to perks, a photo of the completed structure and the label
showing donor names has been sent to all donors.
Annual meeting 2019 and the rule change
Liana’s annual meeting was organised by emails as usual.
The meeting agreed to a change in Liana rules. Eight (all those taking part in the annual meeting)
out of 10 members voted for the change, meeting the requirement for 75% of membership to
approve such a change.
The change will lead to a better balance between improving the state of the environment and
human well-being, and it allows people who are not ‘development professionals’ to join the
organisation as regular members. With the rule change the organization will be more open to
many kinds of skilled and enthusiastic people who are willing to join and do something through us.
The new rules were approved by the PRH - Finnish Patent and Registration Office on the 6th August
2019.
The changes in the rules were reflected in the Liana Strategy and Operating Principles document
which was subsequently updated.
Members
Liana has ten regular members and eight supporting members. Supporting members fees of 2019
paid part of the tank price in memory of Jukka.
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Funding and accounts
All the above activities have been funded by the following:
•
•
•

Stats4SD grant, £2000 received in October 2018 for the soil and water conservation work.
Crowdfunding campaign with chuffed.org for water tanks, stoves and handwashing kits.
The campaign ran from late 2018 till April 2019 yielding €3,832.
Second crowdfunding campaign with chuffed.org for water tanks, stoves and handwashing
kits from September 2019 onwards yielding €4505 by the end of 2019 (excluding the
Stats4SD funding for two Mwanga schools).

The price of the stove has stayed the same. Liana pays €200 for each stove. However, the actual
cost of bulding a water tank has increased considerably. We had budgted €800 for a tank from
Liana but the real price for a water tank (the Liana part of the cost) has consistently stayed at
about €1050 during 2019. This is partly due to inrease in prices (which does not affect the stoves)
and partly due to transport costs. Lower Rombo and areas behind the Pare mountains in Mwanga
are far from any hardware store. The deficit (€800) caused by the price difference was covered by
Ric. A big thank you!
The following shows all funds used in Liana activities including the funds collected by schools from
their communities and parents. In addition, some building costs are covered directly by schools
(sand, gravel, poles, hosting the builders) and do not show in the accounts. Eija’s and Ric’s costs in
Tanzania have been covered by themselves either as a donation to Liana to cover the cost or
directly. Accommodation during both trips was provided by the kind generosity of Eija’s and Ric’s
former neighbours, Anne and Steve Street in Moshi. Thank you!

15

16

