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1. INTRODUCTION

L]
- This handing-over report aims to give the background to and the
current status of soil and water conaervatioﬁ within the EMI Soil

and Water Conservation Project (EMI/SWCP).

Details which are available from Ehe quarterly and other reports
are not in general included but rather the report concentrates on
the reasons for the current direction of the work and on the
major issues underlying planning and impiementation-of
conservation work in the field. The report should therefore be
read in conjunction with the project proposal, the brief prepared
for the project review of March 1984 as well as the routine
feports prepared since the inception of the project in 1982.

This report is divided into three main sections. The first

deals w;th organisational and institutional questions,

while the other two concentrate on the technicalities of soil and
water conservation. The section on sand weir constructiﬁn is
detailed in anticipation of those carrying on the work not being
fully conversant with this method of water conservation.

The land use planning work of the project has been the
reqponsibility of Lhe Team Leader and so is only mentioned in

passing in the report.
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2. INSTITUTIONAL ASPECTS

2.1 The role of the administration in soil conservation

(The Administration = P.C., D.C., D.O., Chief, Assistant
ChiEf)o i : . A ] y

. Due to the emphasis placed on soil conservation by the
President, the Administration, which falls directly under
'his authority, has become directly involved with the
implementation of soil conservation work.

In the first place, this applies to aspects of soil
conservation which require intervention by the aﬁthorities,
for example, the prevention of cultivation over 35% slope,

- as per the Agricultural Act and more recently, the
prevention of stream bank erosion. However, the involvement
of the chiefs and sub chiefs goes much further. Each year

~ @ soil conservation week is organised during which the chief

is expected to'organise one or more soil conservation events
with the aid of the local agricultdral staff.

It is the observation of the SWCE that‘the involvement
of chiefs in soil cqnéervatioﬁ is not particularly productive
despite the efforts of the Ministry of Agriculture to put
Administration staff through relevant short training courses
and also in spite of the increasing emphasis being placed
by the Government on the Administration to implement soil
conservation policy. The reasons for the failure of the
Administration to make any real impact has many causes but
must importantly it arises from the nature of the Chief's
role within the community.

L4

When the chief calls é 'baraza',(public meeting) every
household within the location is supposed to be represented
at the meeting by law and disciplinary action can (though
rarely is) taken against the head of any household who fails
to comply. As a result,at any soil conservation event called
by the chief, the local people are required to attend :
whether they have any interest in soil conservation or not.
The chief is regarded, in any case, as a playing a policing
role on behalf of the government and so soil conservation
comes, unfortunately, to be thought of as a government

_requirement, although in general there are no preconditions
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to cultivation-soen”ssdinstiiisgion of soil conservation
works within the Agricultural Act (the r relevant section
can be found in 'Soil Conservation in Kenya' pages s 123-136).

This is not to say that events organised by the Chief
are failures. By no means. In areas where farmers are more
aware of the need for soil conservation and the chief is
respected as a local" leader these events can be very successf
in terms of attendance and work completed on the sites. On
the other hand these events should be treated as training
opportunities, a chance for extension whiech is not usually
‘taken. The main purpose should be to allow the agricultural
staff to explain in detail why the work was necessary and
why the methods used were chosen for that particular site.

| The Administration s part should be to assemble the
people and organise the work but then to step back and let

. the Ministry of Agriculture and Livestock Development staff

use the event as an extension exercise. ‘After all, the
chief is never going to be able to organise more than a

tiny fraction of the conserva’ion work required in his
location. '

The powers of the Administration are very wide and there
is‘a worrying and growing tendency for the ekeroise of tnese
powers to spill over into the realm of extension where any
kind of force is counterproductive. There is a role for the
chief to play but his powers should be used as a last resort
rather than the first line of attack. The disturbing thing
is the attitude taken by some District Officers and Chiefs
that the problem of soil conservation is so enormous that
we cannot wait for the people to do it voluntarily, they hav

to be 'forced'. Thislspproach is doomed to failure for the
following reasons:. ;

l.e Soil conservation measures which are going to be
main@ained and have lasting effect will only be
undertaken by farmers who decide of their own
volition to do so, even if this is after having

been persuaded by extension staff of the need for
conservation. 3 :
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. 2« The chiefs are often frustrated by a lack of
coordination between government ministries. How
do you prevent a farmer cultivating a plot of 50%
slope wheh it has been désignéted as_his only shamba
by the Land-Adjudicatidn department? “The farmer
has no alternative even though he isjcohtravening
the Agricultural Act. 2

3« The Chief, despite his wide'pqwers, also has to
keep the fespect of his community. Occasional
orders to individuals to stop poor practices will
be tolerated but orders covering a large enough
proportion of farms to have any impact on soil
erosion would be hard to implement and in any case
politically unacceptable.

4. The laws governing the use of degraded land or land
which is under threat of erosion are in any case
vague. If the Administration is to order closure
of eroded lands in any scale what criteria are
they to use (e.g. the presence of gullies of a
certain depth,ground cover of less than 5%)?2

Soil Conservation Harambee

During'the period Maf~to'0ctober 1984 the projecﬁ
organised and fielded 12 location soil conservation events
with the assistance of chiefs and agricultural staff. The
list of events and comments on each can be found in the report
for 3rd Quarter 1984, The soil conservation days themselves
were held between August 16th and October'ch, the first 3
‘months being required for preparation. This included
visiting possible sites within each location; then selecting
one and planning for the measures required. 1In all cases
hand tools were supplied by the project for the days in
question. These were supplemented by local M.A.L.D. stocks
where available. .

The main lessons to be learned from the exercise
were:

l. Most chiefs and T.A.'s appreciéted the pfoject's
approach which is to concentrate on still viable
but threatened farmland rather than concentrating
on spectacular gqullies which are of low



productive value except where they threaten a road,
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2. There was often reeentmeht at being"ferced to
attend which was reflected in the way many avoided

any prolonged working._

%y

3. Rates of work were 1ow, between 20 - 25% of that
_expected from a casual labourer. ; '

4. T.Ae's seemed unable to adapt soil conservation
methods to semi-arid areas.

The use of . 'Soil Conservation Harambee' should be
dropped and a substitute such as 'Chief's Soil Conservation
event' used. Harambee, which means roughly 'let's pull
‘together' 1s degraded in this case because of the compulsory
attendance and should only be used for truly self-help
_ exercises. gkl TRy

The purpose of the project's organising these events

. 'was, in part, to assess the assumption that the Administration

can be used effectively in soil conservation. 1In conclusion,
these events if properly planned can be useful demonstrations
of soil conservation techniques and a good opportunity for
education but let no one pretend that the chief can, by use of
his powers and in the present political climate, have any
significant effect on soil erosion.

Does this mean that the Administration can be passed
over? The chief is responsible for all projects and
activities in his location. Therefore he must be kept informed
of all developments, élthough he does not necessarily have to
be directly involved. If he involves himself in say, public
meetings with womens' groups on soil conservation, his
blessing on the meeting is an advantage as long as it is made
: plain that the authoiity of the chief or the 'government'
is not being involved in routine conservation.matiers.

& .



2.2 Counterpart staff

2.2.1 Deficiencies of the counterpart concept

It has been common practice within aid projects in Kenya

to provide expatriate personnel with 'counterparts'. The
idea is to provide on the job training for the counterpart so
that he will be able to carry on the work after the departure

of his expatriate colleague. The counterpart concept is

weak for the following reasons:~

1.

2.

3.

Government of Kenya Ministry staff are often
transferred at short notice and not necessarily

to a new post which takes account of the
experience géined as a'counterpart officer. His
expérience in the project is then of little use
and leaves the'pfoject without the required staff.
The frequency of transfers is decreasing because
of the allowances which the government has to pay to
an officer who is instructed to transfer. For the
same reason the use of transfers as a disciplinary
measure is also becomipg less frequent.

Counterpart staff have often been supplied at the
insistence of the donor agency. It may not be easy
for Government of Kenya to find the right staff for

~the posts concerned and unsuitable staff may be sent

to fill the post because of donor insistence on the
placements.

The greatest weakness lies in the fact that posts
created for counterparts usually cease to exist when
the project ends and therefore the counterpart officer
himself finds that he is reabsorbed into an unrelated
but existing establishment post.

2.2.2 [Two alternatives

The two following approaches are suggested as
realistic alternatives:-

l.

The fact that the counterpart will not carry on the
work of the project after the funding stops is A
accepted. The counterpart is then viewed as a

'right = hand man' to the expatriate officer for

the life of the project and that he will merely

carry his experience back to the ministry when the

project ends.
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2. The expatriate officer is appointed as counterpart’
to a GOK officer in an existing ministry post. In'

this way the expertise paesed over will carry on

. after the end of the proJect,' ?his approach

requires, however, that the roie of the expatriate
is tailored to fit in with the duties of his

counterpart.

-

The second of these_approaches_seems the optimal one

but has a strong bearing on the nature of a project

such as EMI/SWCP.

When the EMI/SWCP was drawn up

"the project proposal envisaged the SWCE as
counterpart to the Provincial Soil Conservation
Officer; in accordance with the second approach
above. However, the SWCP area of operation had
already been defined so that the PSCO would have
found himself counterpart to an expatriate officer

. concerned with only two parts of two of the six
districts in Eastern Province for which the PSCO

is responsible.

5

If an expatriate officer is to have a counterpart
officer who is an established minietry post their
spheres of influence must coincide. (either
province or district).

2.2.3  Counterparts in EMI/SWCP

The appointement of counterparts within EMI/SWCP can

be summarised as follows:=

TCO Date of

Counterpart Date Delay in

“Arrival

Jim Mansfield Feb.'82
(Land Use Planner)

Simon White Oct.'82
(Soil and water
Conservation

Engineer)

Appointed Appointment

Mr. Mwaniki July '83 17 months

" Project

Manager

Mro.Mwarasomba Feb., '84 17 month
(Seil and Pl

Water
Conservation
Officer)

The late appointment of Mr. Ireri Mwarasomba waa

disadvantageous for two reasons.

Firstly he missed out on

all the early Planning stages of the project including
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discussions on the approach to soil conservation to be taken
‘by the proJect. In Mr. Mwarasomba's case, his missing the
planning stages was especially unfortunate. He isa very
capable officer when it comes to organising field operations,
dealing with junior staff and farmers, addressing public
meetings and so on but his capabilities'as'a planner and
‘report writer are still weak after 5 years of government
service. It would also have been an asset to have had him
in the project during.the early stages of implementation
(January to June 1983) when . ' mistakes were made which
could have been avoided with the assistance of a capable
counterparte. Having formurly been Embu District Land
Development Officer he was, unlike the expatriate staff,
already versed in how to deal with chiefs, committees and the
local farmers themselves.

Mr. Mwarasomba should be recommended for further training
as much to increase his planning abilities as to better his
technical knowledge. He presently has a diplona from Egerton
College which could be upgraded to post graduate diploma or
degree level. Mr. Mwarasomba 15 actively looking for further
training opportunities.

His training at Egerton was in farm management and so he
is not in a position to handle construction work. However
there are other Technical Officers in the AMS Stations who
look after this aspect and Mr. Karani of AMS Chiakariga is
well suited to the work. Mr. Chiyonzo from AMS Machang'a,
presently in charge of EMI/SWCP sponsored work is less well
suited having been trained in Farm Power and Machinery.

2.3 Funding

When funds were first made available to the project in
July, 1982, all expenditure had to pass through the GOK
systems GOK was responsible for claiming back from ODA the
costs incurred under the votes allocated to the project.

Although sound in theory, the reimbursement system is
clumsy because of the procedures which have to be followed.
For instance to reclaim 200/« spent on fuel entails
preparation of a payment voucher which has then to be

_ inspected and authorised. The voucher details are then

-
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entered in the vote book and hauing ensured that funds are
Kot still available in that vote, payment ‘is made by the cashier.
Although this does not sound complex in practice it may take

1 to 2 weeks and may never happen at all unless the of ficer
concerned 'chases' the voueher through the various stages.

In addition to the time taken to obtain repayment
there is the question of procurement procedure. Unfortunately
ceilings for expenditure categoriee have not been raised for
several years and are as follows; '

Under éOO/- g .pay cash and reclaim ‘

200/= to 1000/= . use Local Purchase Order (LPO) :

1000/= to 4000/= obtain 3 quotations on form S 10.

' | " Then District Supplies Officer
adjudicates.

1 4000/= to 2, million District Tender Board awards to
: S i competitive quotation.

(The District Tender Board is chaired by the District ,
Commissioner. "The District Supplies Officer is"

_secretary and at least 3 district heads must be in
‘ ~ attendance to form a quorum) .

¢ -In late 1982 the situation was becoming untenable. The
-P C.'s office was often short of cash for disbursement to
other departments who in turn were often unable to pay
suppliers. It was becoming increasingly common for suppliers
to refuse to accept LPO's because of the slow payment.

Eventually on March 8th 1983 the _government declared that
there was to be no expenditure under development heads (e.

D.10, Agriculture) and so the project then found itself having
to look for another system of financing.

Before this date Steve wiggins had been issued with an
imprest of Ksh. 40 000/- to cover the three main projects for
essential supplies such as spare parts, office equipment and
tools of the trade, but from March 1983 all the project
finances had to be by direct funding.

From April, 1983 project funds were received directly
into EMI Projects bank account with Barclays Bank, Embu.‘ The
team leaders were then responsible for ensuring that' funds
disbursed to their projects were correctly accounted for,

* then Assistant to the Provincia} Planning Officer



The EMI Coordinator had overall control. This system still
operates for the SWCP and GASP but the EMI Forestry Project
went back to the reimbursement system in July, 1984. By all

reports. 'things take longer' but nevertheless the system
does work in that instance. '

A further and fundamental change came about in July,1983
when District Focus was implemented. The D.C. then became
the controller of all funds for the District rather than
the departmental heads receiving funds from head offices in
Nairobi. The new system seems to be functioning now but
init;ally was chaotic.

The direct funding principle has advantages:

l. Money can be drawn and used quickly.
2. There are few delays in receiving funds from source.
3. An independant accounting system prevents
interference from outside and diversion of funds
to non EMI uses.
and Disadvantages:

l. The project can act as a separate entity to the
related government department.

2. An accounting burden is placed on the EMI Coordinator
and other officers directly handling funds.

Overall, direct funding has been a good thing for the
EMI/SWCP, The ease of cash flow has made construction work
and purchasing of tools at short notice possible and has all
in all, allowed the project to progress faster than it would
have done under reimbursement. The present P.D.A. is aware
of this and for.this reason wishes the project to continue
being directly financed.

The first disadvantage noted above however is a serious
drawback. Without the control of funds the PDA/DAO's will
never have full control of and responsibility for the project
as they theoretically should. 1In the second phase of the
project ODA is currently insisting that reimbursement must
be used for all operating expenses and so ' control will
shift back to the DoA.O's. No .doubt there will have to be a
system of joint authorisation of directly used funds between

the offices of the EMI Coordinator and the D.A.O.'s Embu and
Meru.
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Whatever the exact arrangements for authpriSation and
accounting, reimbursement is bound to slow the project
down considerably. ; e '

One advantage of the reimbursement system is that it
would take the accounting load off the project staff who are
technical people unaccustomed to and untrained in accountancy.
Unfortunately since direct funding was introduced in March
1983 there have been no procedural guidelines from ODA on
accounting. Without such and regular outside checking’
mistakes are likely. The recent review of the accounting
system by a Nairobi based accounting firm has done little
to help this although advice on a few specifics, for instance
the need for fixed'impfests, has been useful.

During the last two years the SWCE has handled in excess
of £17,000 in cash and out of this sum there is presently
a discrepancy of some £250. The SWCE, the Team Leader and .
the EMI Coordinator have all tried to find the cause of the
shortfall but without suc;ess. 'The most probable explanation
for the loss is one or more missing.vouchers submitted by
‘the AMS ' which never got into the project accounts. The
High Commission although aware of the problem has not reaéted
and so the SWCE will be leaving the post without this matter
' being resolved.

There is an urgent need for a strict monitoring procedure
to be instigated to prevent officers who have no accounting
background running into similar difficulties.
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Relationships with Government of Kenva Staff

The progress made by the project over the last 18 months
has been made possible only by the good relations enjoyed
between Kenyan and British project staff and between the
project staff as a whole and the P.D. A.'s and D.A.O.'s
offices. ]

When the project began in 1982/83 this situation was
very different. The D.A.O.'s andthe P.D.A. of the time did
not agree with the aims of the project as laid down in the
project proposal, a document which most provincial ahd
District Agricultural staff claimed never even to have seen.
' " (Their approval would have been essential before the
document ever proceeded to the final inter government
agreement stagell However, as often happens, staff were
changed at the crucial time so that the individuals concerned
were unaware of the aims and origins of the project.

The two main complaints during the early days were:

l. Lack of integration. The most common complaiﬁt was
that the project was 'aot within the Ministry'.
At one level this was a justified criticism in so
far as district, divisional and locational
agricultural staff were not being properly involved
in what the project was doing. At another level
this only reflected the frustration of some officers
that they did not have access to the project funds.

2« The 'pilot' nature of the project. The Steering
Committee which was formed in early 1983 could not
reconcile itself with the trial and investigational
nature of the project aims and pressed for action =
'the project is doing nothing'. .Doing something -
meant the provision of tangible benefits to the
project area. Because of this the soil conservation
work became more implementation rather than trial
oriented and the sand weir construction programme
became a high priority.

Relations sunk to a low ebb in mid 1983 with one Steering
Committee Meeting portraying a clear 'give us the money and
we'll do the job ourselves' attitude, although this is not
recorded in the minutes! '
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With the appointment of a new P.D. A«y Mr. Muasya and a
new D.A.Q. Embu (Mrs. Mucai) relations began to improve \
immediately and the D.A.O. Meru (Mr. Sese) also now seems to be
taking a more active interest in the project. This has led now to
a position where it is possible to envisage the project officers
being merely advisors to the D.A.O.'s staff and implementing the
stated aims of phase 2 using only established ministry staff.
This kind of close cooperation and intergratibn is obviously
advantageous. One benefit is that when the project ends -
the funds available to the D.A.0.'s decline rather than a whole
separate operational unit collapsing at the same time.

Some related institutions in Kenya

l. Survey of Kenva. Box 30046, Nairobi Contact.Mr. Chabeda,
Chief Lithographer. The survey department is situated on the
Northern side of the Thika road behind the Benedictine Monastery.

The negatives for the D. O.S contract 194 aerial photographs

. of the project area are held by SOK and prints can be ordered.

2.5,

2.5,

When a whole new set of prints was required for issuing to the
A M.S. stations for dam site loeation photographic paper had to
be ordered by the project from the UK.

SOK have produced photolaydowns of the aerial photos for
Evurore and Marimanti catchments and are currently involved in
the same exercise for the proposed new catchment at Kiritiri.

2. National Agricultural Laboratories

The NoA.L. is situated on Waiyaki way about 1% km. from
westlands roundabout. The Soil Survey of Kenya is located in
the same grounds.

The N.A.L. offers mechanical and chemical soil analyses.

3. University of Nairobi. (Agricultural Engineering, Department).

Contact Dan Thomas (Chairman of Dept.).
or Henk Debbits

Located at the Kabete campus of the Univérsiéy. Some
contact with Dan Thomas, now chairman of the Department. Also
Hank Debbits has cooperated with Bob watson and Ken Proud on
ox Cultivation. The Project Manager, Mr. Mwaniki holds a post
graduate diploma in Soil Conservation from the University.

Mr. Karani (A.M.S. Chiakariga) has recently made an unsuccessful

bid to get into the B.Sc. Ag. Eng. Course.
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2.5, 4. Katumani Research Station Machakos

- Has small soil and water conservation sectibn previously
under Marete Styczen, Danish FAO Associate Expert.

There was a proposed joint effort with them at one of their
pre-extension trial forms at Kamanyaki (east of Ishiara) with a
farmer called Njugu Nyaga but this came to nothing.

2.5.5 "Kitale FAO Seed Project

Contact; Mr. Ebrahim. ,
Source of seed for distribution during draught under
Nutrition Project based in Embu. Has also provided seeds for

the project. Visited by Jim Mansfield, late 1984.

2.5.6 Agricultural Machinery Testing Unit (AMTU)

Contactj Barney Muckle (Nakuru) or officer in-charge
Siakago.

Headquarters in Nakuru but substation at Siakago, Embu
districte. Collaborated with the project in ox-training around
Ishiara with some success. Seems to be rather inactive at
present, = 2

- 2.5.7 Embu Institute of Agriculture, Box 6 Embu

Contact Principal; Mr. Kamau Muniu. i

Some lectures given by SWCE in conservation to 2nd year
students. Organised by Mr. Sillah, head of the department.
Good place for training seminars. College exists to train
technical assistants. Now only 2 colleges of this type, the
other being Bukura. The Eldoret college has been taken over
for teacher training so that there is presently no T.A.
Agricultural Enéineering Course.

2.5.8 Kremu (Kenva Rangeland Ecological Monitoring Unit)

Contact Mr.. E.K.s Wahome.

Mr. Wahome was at one time a possible counterpart to LUP
but was not released from KREMU. Most recently Wahome has
been involved in farming surveys including parts of lower Meru

and has some recent 1:10,000 aerial photographs which could be
of use. ' '

In general, collaboration with other bodies in Kenya has
been insuffic¢ient partly due to the unwillingness of Nairobi
based personnel to visit the project area.
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British High Commission (BHC)

. In general the Aid department does a good joblin
servicing the'EMI/SWCP particularly in routine administration
matters such as clearance and delivery of project supplies
from customs, reimbursement of personal expenses, subsistence
claims and like. A quick and sympathetic service is the norm.

The High Commission Aid department is responsible for
all British aided projects within Kenya. As such all
edministrative matters relating to. the projects and which
require interactions between ODA and GOK pass through the aid
department. | | :

Unfortunately visits by High Commission aid staff to
EMI/SWCP have been too infrequent for them to have any real

grasp of what is happening in the projects. This perhaps is
unavoidable due to pressure of work. _ i

"The department should involve itself more in getting the
right papers and letters pushed between government departments.

'In this way delays could be avoided by a few well time visits
to the right offices iny, e.g. the Ministry of Agricﬁlture. At

present the TCO finds himself involved in chasing from one

. office to the next to get the right papers signed being,

. seemingly, the only one with sufficient interest in the outcome
“to put in the necessary effort.

This underlines the need for a 'Mr. Fixit' in the BHC*
This person should preferably be an educated Kenyan (or
failing that a Briton) whose task would be to follow up
paperwork of all kinds and act as a high class messenger.

The appointment of such a person is a prioritf and would
save weeks of administrative delay not to mention frustration
at the project implementation level.

British Development Division in Eastern Africa (BDDEA)

Located on the 14th floor of Bruce house, the BDDEA {is

ODA's wing in East Africa. As such they are responsible for

liaison between ODA headquarters and the High Commission in

Kenya, Tanzania, Uganda, Sudan,Somalia, Mauritius and
Seychelles.

Unfortunately, the advisors who staff BDDEA seems to be

perpetually rushed off their feet and have difficulty focussiné

*(Aid Department)
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down on EMI for more than a fewhours at a time, ~Their
f}equent absence from the country causes long delays in
decision making.

Crown Agents

The reputation of Crown Agents in Nairobi seems in
general to be good but their performance in regard to the
EMI/SWCP has been nothing short of appal;ing and, despite
some realisation of this, things do not seem to have improved
much.

The example of the second indent EMI/SWC/2/84-85 is
pertinent. The indent was forwarded to the Crown Agent by
the project in early August, 1984. The documents were sent °

 to central Tender Board in an 1ncomp1ete-fcrm and so were

2.6
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returned, in all, 3 times to the MALD. The items in this indent
have still not been ordered. Perhaps the blame for the delay
can be laid at the door of the Ministries concerned but it is

in the interest of the client, in this case ODA, that the

Crown Agents follow up such cases,; something which they seem
until recently reluctant to dos

Crown Agents’monopoly on British Government supplies is
unfortunate. Competition would undoubtedly improve the
service offered.

Cont—acts With Other Ministries

There has been some contact between the EMI/SWCP and other
ministries. The project's having a somewhat separate identity
from the MALDyalthough negative in some ways,helps to break

down the nofmalvsuspicion between different ministries, making
cooperation easier. :

l. Culture and Social Services (MOCSS)

_—-.

The potential’ importance of women's groups for soil
conservation has only been fully realised late 1n the current
phase of the project. All these groups have to register
with the MOCSS and interact with the government at the local
level through the Locational Social Development assistant.
When Jane Lawry undertook her survey in Evurore/Kiangombe
in lower Embu she used the LSDA as an intermediary as did

Mr. Mwarasomba (SWCO) when organising group soil conservation

(LSDA in Ishiara is Mrs, Asenath Njiru). 1In future better
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1inks should be made with MOCSS at ‘the District and
Locational level. % ey S i

2. Water Development (MOWD)

Chris Mackintosh (PTAS) worked on the exact 1ocation of
pipelines and offtakes for the Ishiara piped water scheme and
mapped the existing network. (Rural water offtakes are
metered to check c0nsumption but are charged 15/= flat rate
per month). '

Both officers from the AMS who were trained in dam
construction obtained information on water supplies,present
and future,in the EMI/SWCP area from the provincial water

-office.

In February/March 1983 Embu district was toured by o
Provincial Hydrologist and Hydrogeologist plus SWCE to check
possible dam sites and to see existing wells and boreholes.

+

Majl House (MOWD HQ) staff were consulted on sand weir

‘design and an unsuccessful attempt was made to get flow data on

the Ena river. The plan was to have gaﬁging stations at
two drifts on the EnéFKamumu and‘Karerema) in order to assess

_the runoff from the catchment area in between. A small amount of
‘money (500/=) was given to MOWD to.help with establishing the

second gauge but this did not materialise.

The Uvariri Spring in Kiangombe hill (above Ngunyumu) was
visited with an officer of MOWD Provincial HQ. and a report on

the possible development of the spring helped the project

towards implementation by the Embu water office with assistance
from Nigel Crowe, Embu District Water Engineer (VS0).

3., Works, Housing and Physical Planning (MOW)

The MOW assisted greatly'with the preparation of the dam

construction contract documents. The then Provincial Quantity

. Surveyor scrutinised the draft contract, the chief structural

Engineer, Mr. Skiba gave comments and the Provincial Works

Officer (Mr. Muya) is now acting as Arbitrator for the
contracte

4, Environment and Natural Resources (MENR)

Here contgct has been through the EMI Foréstty Project



The EMI/FP has advised on suitable free varieties for
rehabilitation and, reeently, gully control (at Karaba where
Atriplex semi-bacatta is being tried on gulleys in black .
cotton soil). The SWCE has wisited both Marang'a hill (Embu) ;
and Kuani (Meru) plus Isiolo trial site to advise on soil

4 conservation methodses

+ 2,7 Training
]

The project was originally conceived as a planning and
training exerC1se. As explained in the section on 'History
of the PrOJect' the pressure for implementation 1ed to
EMI/SWCP existing as a separate entity from the Ministry and
having a limited role in training the ministry staff. This,
with a few exceptions has continued to the present. '

The SWCE's role in training has been limited -and .'so is
easily summarised.

1. Teaching during one term at the Embu Institute of .-
Agriculture on S C in semi-arid areas. ;

2. One lecture with Jim Mansfield at the DDC during a

teachers and local leaders swil conservation short course.

: 3. 5 lectures at national level 'in-service' soil conservation
training course for MALD staff and foreign students from
Tanzania, Ethiopia and Zambia. Subject soil conservation
in Semi=-Arid Areas (2 hours). ‘

4. -One session at a fortnightly 'T & V' workshop at Gachoka
divisional office.

5. Two meetings with administration staff of lower Embu and
Meru giving gllustrated simple talk on sand welrs, their
purpose and location.

6. Tour of EMI/SWCP project area with University of Nairobi

postgraduate SWC students to explain the projects:aims
and activities.

The subject of training within the MALD has been dominated
over the last two years by 'Training and Visits', an extension
technique introduced to the country recently and developed by
Israeli extension workers. It was first tried in India and

~ then Thailand in both cases with considerable success.

The influence of 'T & V' on the extension service is so

all pervading that it merité some explanation.

* Section 3.3



In summary the system works as fcllows: . The technical -
Assistant, the 'front line extension worker' identifies
'‘contact' farmers within his area of operation who are supposed
' to be representative of the farming population. He then draws
up routes whereby he is to visit 6 to 8 farmers per day and
there are eight such routes which repeat over a two week

cycle, the remaining 2 working days being for training and
*extra activities'. During his fortnightly training workshops
he is given messages to pass on the 'contact' farmers whose
farms in turn, are supposed to act as training grounds for the
surrounding 'follow=up' farmers. The messages are agreed between
district agricultural staff and researchers during the monthly
-workshop for 'subject matter specialists' (SMS) held at

the District level. | AR

-:QFI 'T & V' has been operating for two years in Meru and one
year in Embu and so far the SWCE has not been invited to
.'attend or to speak at any monthly workshop in either district.
This shows the failure of the EMI/SWCP to integrate with or to
'Bq'absorbed by the DAO's, Opportuniﬁy;has been wasted here
"to bring to the attention of both senior and junior MALD staff
glike,the special conservation proﬁlems of the semi-arid areas’
- ofiEmbu and Meru. . = g

' The degree to which the SWCE can be involved in training
depends on how well married the DAO's office and the project

are. There is plenty of scope for traininq.ppportunities
in workshops held at Siakago, Gachoka and Mitunguu and at
Embu and Meru towns. Also at the Embu Institute and the DDC.

There has been considerable debate about the com

patability
of soil conservation work and the 'T g yt

system. The main
problems are that the contact farmer concept cannot work with

soil conservation where contour layouts‘have to be done
. -

Good farming practices, tree Planting, maintenance of terraces

and so can all be handled within the system becau

se they are
'messages’

but where the TA must involve himself with several
hours of work on any one farm the visiting format cannot be
applied, and this is the second main snag.

This debate has not yet been resolved and the ministry

dsy usually
months in
ndoned and

has up to now adopted the concept of peak perio
during the short dry season in February and two
August/September when the T & v timetable is aba
T.A's concentrate on soil conservation alone,
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The paper in Appendix ‘2’ refers to this debate but;_:
implies the need for full tlme conservation technical '
assistants, something which the ministry is presently
unwilling to contemplate. ' ; .

Project Amqumenté

In the course of a projéct ik may_beccme apparent that
fesources allocated are insufficient to fulfil the projects
aims. This may relate to an activity e.g. gully control
or equipment e.g. vehiclese. |

Project amendments are not popular with BHC or BDDEA
and. so any requests for further equipment and funds should
be put forward in one package.

A project amendment is prepared by the project management
and is then put forward for approval. The process 15 long
and requires considerable 'pushing'y; as with all bureaucratic
processes, to see it through. o

_The'prescribed route for approval is as follows:m

1. Informal discussion with BHC/BDDEA/MALD on the need for
and form of the amendment. .

2. Formal application for?amendment from MALD goes to
Treasurye -

3. Treasury forwards to BHC.
4., BHC obtains advice from BDDEA.

S. If BDDEA approves, amendment submitted to High
Commissioner for approval and signature.

6. Project Memorandum amended and amendment signed by ODA
and GOK. : ;

7. If equipment required; Crown Agents instructed to obtain
quotations from UK suppliers.

8. Quotations forward to project management for comments,

9. Indents prepared by Crown Agents and forwarded to
Central Tender Board. - '

10. Orders placed with approved suppliers.

This process takes 9-18 months!
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Equipment _

A large amount of office qamping and other equipment
was ordered for the project by Jim Mansfield in early 1982.
The equipment arrived in dribs and drabs for the next
18 months and has been stored in the project office store
and in a temporary sheet-iron store next to the Provincial

Irrigation Unit Offices.

All the equipment from”the original indent from UK
is provided under 'TC' (Technical Cooperation) and is
British governmené property until it is disbursed to GOK
at the_end of or during the life of the p;oject.

/

Items provided under capital'aid hoﬁevér, e.g. the
two '110' Land Rovers become GOK property on arrival in
the country as they are purchased out of the aid grant to
GOK agreed between the two governments as set out in the
project 'Memorandum of Understanding'.

S
The method of purchase under .-reimbqumeht is given
in the Appendices. The expenditure ceilings have now been
entered under District Focus so that all contracts and

quotations (4000 - 2,000,000/=) can be handled through the

District Supplies Officer. The method of procurement

through supplies Branch for government contracted i tems

"remains the same.

Under direct funding these procedures have not been

closely followed. Quotations have been obtained for major

purchases but the only project expenditure to pass the
District Tender Board has been the contract for dam

construction. The procedure followed to date has been on

informal one, allowing quick purchases and vehicles repairs

and greatly speeding progress as a result. If the next

phase of the project reverts to direct funding this
advantage will be lost. )

Some suppliers wofthy of mention:e

In Embu: Eastern Emporjium for hardware anc just about
anything else! Not the ch

of stock and offer a good
Kindaruma Ltd.

€apest but they have a wide range

service plus giving credit.
also hardware stockists,

Cheap but unreliable.
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For spare parts, Embu Motor Services (previously Auto Fancy
Emporium) and Wingkim Technical Agencies.

. In Nairobi: For scientific and drawing equipment, Sciex and

Sciencescope, both in Mfangano Street: For hardware, Doshi
Hardware Stores Ltd., Funzi Road: Photographic work Expo

Ltd. Mama Ngina Street or Africolor Labs., Koinange Street:

. For repairs to canvas bags, chairs; tents; Kenya Tents on the‘
Thika Road. 5

Some items of equipment delivered to the project need
comment:

-Stereoscopeé. The Cassella scopes sent from UK are useless.

Two excellent Topcan S—scopes were borrowed from the
University of Nairobi (Ag. Enqgering Dept.) for a few
months. After these were returned others were sent to the
project through the SCB in Nairobi from Nakuru after being

- released from the now defunct Farm Management Unit. To’
add to the four now in stock available more have been
ordered under the EMI/SWCP project amendment 1984/85 No.l
(of the 4 only 1 came with kinocular attachments).

Quickset Levels

Of the 6 originally supplied most have been distributed
to the AMS for survey work. Their condition should be
checked on, especially as they have not been carefully
checked for accuracy and the quickset device has a way
of deteriorating over time and/or with rough handling.

Biczcles

.These are-an essential part of the projects equipment
without which field work would be hampered. Unfortunately
the locally assembled bicycles are of poor quality and
the project has spent several thousand shillings over the
last two years maintaining a dozen or so cycles. (The
'Hamilton' make should be avoided particularly).

12 new cycles from the UK arrived in February 1985
and these are proving satisfactory although the tyres

supplied were ridiculously flimsly and had to be replaced
with the local heavy duty type. The new bicycles have car



type valves in the tubes and the correct adaptors have yet
to be found.

Tractor, Trailer and Lorry (not yet received)

These items have been required by the project for a
long time but have been slow,in arriving (see under Crown
Agents), There main role will be to assist with gully
control, dam construction,movement of planting material
and hand toolse.
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SOIL CONSERVATION e
General Approach to Soil Conservation
Least Cost Bpproach '
During the per;od October to December, 1983 the approach

of the project to execution of soil conservation had to be

formulated before field work could begin. The Project was
not established with the aim of transfer:ing familiar
technology from the high potential to the low potential
lands but rather was drawn ué with the development and
demonstration of appropriate methods fo;_seﬁi—arid

conditions as found in lower Meru and Embu.

The first requirement, therefore, was a review_of the
approach already adopted by the MALD. Soil conservation
work has been concentrated mostly in the highlands under
the sponsorship of SIDA, who have staff in the soil
conservation branch heaéquarters to advise on
implementation within their programme. Their approach is
largely an expansion of work carried out by Dr. Carl
Wenner, who produced a handbook called 'Soil Conservation
in Kenya' which is now the standard text within the SCB.
The manual concentrates on techniques for small scale

farming in high potential areas.

Implemeﬁﬁation is the responsibility of the DAO's staff,
the DAO being the AIE holder for the funds from SIDA.
These funds are used in tree nursery running costs, gully
control and most importantly in the payment of casual

labour for the installation of "cut-of f drains" (diversion
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to be paid

ditches). The rationale behind this payment is that as a
eut—off drain may croas-iand belonging to several farmers
it is not the responsibility of any individual and
therefore farmers should be baid for its construction.
Before employment the farmer is supposed to sign a

maintenance contract whereby the drain will be cleaned out

. when necessary on the farmer's own initiative.

Furthermore, as any terracing work would be confined
within an individual's farm boundaries, it is his own
responsibility and he should undertake that work without
payment.

In practice this approach seldom works and the reason is
not hard to find. If a farmer is peid for one type of
work why should he not wait @er-'f'he Irest? The subtleties
of the dist;nctlon between throwing the excavated soil
downhill (COD) and uphill (fanya-juu terrace) don't have
much impact on farmers. Also the structures are often not
maintained. It is even possible to find the situation
whereby the farmer digs CODs all through his shamba so

that he can be paid for all the work he had done,

The question of payment for soil conservation works is a
vexed one but it was decided within EMI/Swcp at an early
stage that ho payment would be made to farmers for any
kind of on-farm soil conservation works for three

important reasons. These are:
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1. The Government of Kenya, even where supported by aid
programs, will never be able to carry the financial
burden of paying for conservation works if sufficient
work is to be undertaken to sensibly reduce soil
erosion. This is not to say that conservation wder
the SIDA project has not brought about erosion control

~in certain areas. More importantly, however

2. The wrong attitude is engendered in the thinking of the
average farmer when payment is introduced. He feels
that he is working for government and the benefit to
himself is the cash he receives rather than the futﬁre
improvement of his farm.

3. This type of expenditure cannot be justified within the
semi-arid lands because of their low potential for
production, either in terms of crops or "livestock. A
recent analysis of the economic benefits of the
proposed phase 2 of the project, although hardly
rigorous, found that the benefits in terms of
production were marginal when compared to the input and
operating costs even assuming that on-farm works were

not paid for.

The other ASAL soil conservation projects are also taking
the non-péymént line. In general, no other approach other
than that arising for the least-cost while remaining
effective can be taken inythe low-potential semi-arid

areas.
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The SIDA programme also provides for the cost of large
numbers of handtools to be provided to the DAO's offices.
The DAO in turn passes them on to farmers where necessary.
This is a valuable and ﬂecesséry input. The tools, in
theory, are to be used within the higher potential
divisions of the district (at least in case of Embu and
Meru) because there is no other source of handtools for

distribution within the drie; regions.

. The EMI/SWCP has also tﬁken the line that provision of
. handtools is an essential input, especially within the
project area where tools for excavation or for transport
(e.g. wheelbarrows) are almost entirely lacking. Where
-conservation works are paid for it is necessary to provide
tools even if the farmer has his own because he will not
be prepared to wear out his tools doing what he regards as
someone else's work. In the semi-arid areas, where farmers
do not have the tools this does not arise. Tools such as
jembes and mattocks are-not seen because, either the
farmer cannot afford them or, in the case of the jembe,
the soil conditions do not allow. The soils are often
thin, hard and stoney, especially around hill complexes.

In the flatter areas soils tend to be deeper.

The tool . most commonly found is the digging stick, which
may be just a sharpened stick, or, more normally, a blade

fixed to the end of a stick. This is used for both
planting and weeding. To plant a hole is jabbed in the

soil and the seed dropped in. Where farm labour is very
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3.1.2

short this is one way of cutting down on the labour

required for planting.

Public Works

There will always be exceptions to the rule that the
farmer himself should take responsibility for conserving
s0il in his shamba. In cases of serious denuﬁation the
problem may be beyond the resources of the farmer to cope
with., 1In extreme cases he may not be able to control
denudation even where assisted by his neighbours or a
labour group to which he might belong. 1In these
situations, the government, or a project acting alongside
the government may decide to intervene and provide inputs
of labour, materials and supervision sufficient to cope
with the erosion problem and to put the land on the road

-

to recovery.

It is one thing to realise that corservation of aplot of
land is beyond the owner's capabilities. It is another to
decide that it is worth the investment to rehabilitate
that land. 1In other words the solution has to be linked

to the potential value of the land.

For example, a ba:e'éroded plot may already have been
stripped 6f' its top soil and may have been abandoned as
useless by its owner. In the project area land is not yet
so scarce that such a plot must be kept under continuous
cultivation or even grazing (although in practice there is

little grazing control). The bare plot may have
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developing gullies. If the plot presents no immediate
hazard to its surrounding, the only appropriate action is
to fence with thorn and/or live fencing, a task which
could probably be handled by the owner. The preéention of
grazing would be in many cases allow ground cover to re-
establish. If not, graés or treé planting could be
considered. These operations also would normally be

within the farmer's labour capacity.

However, if the runoff from the plot or the headward

erosion in the gullies prevents a hazard to a road, a

‘building or homestead then more intensive efforts are

. needed to control the erosion processes.

3.1.3

Two tier approach
In the formulation of a future soil conservation -programme

a two tier approach is required.

A. On-farm soil conservation undertaken voluntarily by
individuals or groups with technical advice and tools

(on loan) from the MALD,

B. Public works undertaken by the government with paid

labour.

In part B, the term 'Public Works' would have a particular
meaning. As almost all land has (in the case of Embu) or
will (in Meru) be adjudicated there will eventually be
little true public land remaining. Public works here

then, would not refer to public land but to works
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A

undertaken on an individual's land for the public good

(i.e. stopping the rot in one place before it spreads to

others)

This two tier structure was recommended in a recent report
by Atkins. Land and Water Development (Cambridge,
England) in a study of the Masinga catchment undertaken

for the EEC and the Tana River Development Authority.

The report suggested that a public works programme should
go hand in hand with the use of self help groups to combat
soil erosion. Despite the ambitious targets set within
the proposai, this approach seems sound. (Unfortunately,
copies of the report, which is in 3 volumes, were not
available from the EEC office, Nairobi but an effort
should be made to get a copy for the EMI L}brary as it has
good general informatioﬁ, some of which refers to Mwea,

which lies within the proposed phase 2 area).

Withih.the EMI/SWCP work under category A has been carried
out and a foundation laid for working with individuals and
groups in limited areas. However, category B has hardly
been addressed at all except for conservation of 5 gullies
within the Ciamithu éub—cathment, a task undertaken mainly
as an on-the-job training exercise for the field

assistants in May/June 1983.

To mount a public works conservation programme funds are

required for hirelbf labour and puréhase of'materials.
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_Before starting work however there are two crucial

requirements:

1. A survey, uSing local agricultural staff to pinpoint
serious erosion Pazards within their locations together
with air photo interpretation and mapping;

2. Adequate transport, particularly a lorry and one or

more tractor and trailer for moving materials to site.

. These two requirements have been lacking in the first
phase of the project. Time has been lacking to undertake
a thorough survey of the lower parts of Embu and Meru
Districts. Although this is a priority, once the
implementation phase of the project started (under strong
pressure from the then PDA) there was no time for such
surveys. If undertaken by the SWCE with assistance from
the counterpart and a cartoérapher, and with the local
TA's well primed as to the information required, this

exercise could be completed in the equivalent of 2 months

full time.

The transport situation has been unsatisfactory from the
beginning. A proposal for the supply of a lorry and
tractor and t;ailer,was first put forward by the SWCE in
January '84 but after the preparation of a project
amendment which was approved in mid-'84, the machinery has

still not yet been ordered! The need for such equipment
arises from the inadequacy and poor condition of the

existing plant in the AMS.
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3.1.4 Rehabilitation , 2 :
The other main area which has not been addressed is that
of rehabilitation and protection of eroded grazing lands.
A small start has been made through the rehabilitation

trials in the Evurori catchment and within the GASP ranch

at Marimanti,

In these, a variety of techniques have been tried.
Fencing, fencing plus seeding, fencing, seeding and tree
planting have all been tried in various combinations with
various cultivation techniques; Conclusions to be drawn
from these ploEa are few, the fﬁii details being ﬁith Ken

Proud who is presently supervising these trials.

o

No attempt at rehabilitating large areas has been made
largely due to a lack of expertise within Phe SWCP project
staff (both Bfitish and Kenyan) in pasture agronomy or
range rehabilitation. Also concrete recommendations on
rehabllitation, management, carrying capacities and so on
for grazing land (which is really only fallow land) within

a mixed cultivation~grazing system are absent.

<

It has been frustrating to realise at a fairly early stage
in the pro;ect that the most serious and extensive erosion
problem could not be addressed due to lack of time and
expertise. The nub of the problem is how to break the
practice of abandoned cultivated land not being protected

from grazing'which prevents re-establishment of cover and

consequent risk of erosion.
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3.2
3.2.1

It is hoped that the problem of not only the
rehabilitation of eroded grazing land, but also the
management of pasture will be handled by a pasture

agronomist within the EMI/GASP project. -

Extension Targets

,Individuals/Labour Groups

For the first 12 months of the implementation stage of the

project only individual farmers were contacted.

Ffom April, i984 onwatds'thé project bégan Eo work with
groups in the Mérimanti catchment (men.and women) and
late;, from February '95 with groﬁps"(womén.only) near
Ishiaré; Hopefully it.will-be possible to continue with
both types of client. This might-be necessary in future

in order to reach all interested parties. The head of the

- household is usually male and has or wants to be seen to

have the decision making role with regard to major farm
decisions of which undertaking to install conservation
works is one, because of the labour input required. There
is no strict division of labour between men and women.

Men and women both dig but many are not members of women's
or men's groups. A proportion of farmers therefore will
never be reached through the channel of groups, even
though, as an eiteﬁsion medium, groups are far more

efficient.

The land holding situation, especially in lower Embu is a

complex one. Mwea is more or less a settlement scheme
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where supposedly landless farmers were given 10 acre plots
(this does not include the irrigatlon scheme which is

- managed by the NIB) In other parts of lower Embu
adjudication is more or less complete but many plots are
cultivated by someone other than the owner who may be
either an absentee landlord (those from the highlands who
have bought plots as insurance against a shortage of land
in the future) or local inhabitants who have permanent
employment elsewhere. (Plots are normally lent freely

without payment of rent).

In such cases, there is iittle.incentive to conserve the
soil since the user may have to leave the plot at any time
and in any case the absent landowner is not available for
consultation on whether he sees the need for conservatlon.

Such farms are therefore not good targets.

The other category of farmerg who do not produce good
results*are those with outside interests such as honey,
butchery, etc. No simplistic aseo;ptzon should be drawn
about OutSlde employment however beoause those with
permanent employment are oftenhin‘iae forefront of
conservation e.q. teachers, nurses. This is because some
Of them can afford to pay casual labourers to make the
conservation structures and are also more aware of the

need for conservation.

* in soil conservation
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3.2.2

Land EIOQHSILELIX

A key but 1l1ll- deflned indicator of the farmers who are

llkely to respond to 3011 conservatlon extension messages

loema to be the productivity of the farms in questions.

_This is seen within both catchments but is most clearly
_demonstrated in the Marimanti catchment. This catchment

covers 2 sublocations, Marimanti S1 and Turima S1. It

also straddles the boundary between ecological zones 4 and

5 (as defined in the Farm Management Handbook pfepared by

the German Agricultural Team). The boundary between zones
4 and 5 coincides roughly with the boundary between the

upper, flatter, deeper soiis area and the lower more

-incised, eroded, and stoney portion although there is a

‘portion with low slope angles and deep soils within the

N.E. part of the catchment (zone5) The sublocation
boundary runs slightly to the east, i.e. lower side of the

4/5 boundary).

The response and ectivity of farmers in the upper area is
far better than those of the lower portion of the

i
catchment. Although there is no marked break point

between the two heives of the catchment. Certainly the
situation is affeoted by a concentration of labour groups
in the upper oatchment but even neglecting this, the
difference is clear., There are at least four possible

explanations for the ccitrast.



1

Soils in the 1ower sectlon are hard to work and

farmers cannot face the prospect of diggrng in the hard
ground. :

The better 50118 and slightly more rellable rainfall in
the upper portion means that the farms are more
productive.. Therefore, farmers aee;ng the obvious
value of their soils take_more interest 1n.conserving
them. ' i : | i. :

The economic status of those in the lower sectlon is
poorer and they cannot therefore ezther afford to pay
labour to install conservation works nor are they
willing to spare their labour which might otherwise be
used in finding outside employment to supplement the
family income. '

Those in the higher area are basically settled

cultivators who keep livestock whereas those in zone 5

are pastoralists who cultivate.

As such the 'pastoralists' have little interest in the

value of any individual plot because they are still

practising_ahifting cultivation whereas those in the upper

area have become settled-cultivators who do not shift.

(Some of the most active farmers in the Evurore catchment

are those with only a small plot and no chance shifting.)

All these points have some truth but the two key elements

seem to be soil depth and workability (and therefore,

generally, fertility) and the degree to which shifting

cultivation is practised.
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In the Evurore catchment it was dlscovered in the extreme
South east of the catchment (Mang ote - Kamukanya) that
there were several 1nterested farmers whose plots were on
good soils, They receive the least reliable rainfall of
the whole catchment but an awareness of the productivity
'of the 1and presumably provided the incentive for
uccnservation. More recently the work which has just
started with apparent success in Kamutu (just to the east
of the catchment) is also amongst farmers whose farms have

good workable soils.

To provide an exception to the rule, the field assistants
discovered that in the small portion of the Evurore
catchment to the south of the Ena River there was
considerable demand for assistance. Many of the farms

-here are rocky and suitable only for construction of stone

terraces.

The only hard and fast rule in the Evurore catchment seems

to be 'the further from Ishiara market, the better the

response’.

3.2.3 Adjudication
The process of land adjadication is very slow but in the
present political.climate, will continue until the whole
of the project area has been parcelled off to individual
owners. Adjudicapion affects the question of the target

group for extension in so far as it affects the farming

system.
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~Thére is a strong contrast between the tenure system in

the two pilot catchments. In the Evurore catchment all
land has been demarcated but shifting cultivation and free
movement of 1ivéstock still goes on. So far the farming
system has not been seriously affected} although there is
some evidence from JEMTB éurvey work that the situation is
changing. In the upper part of the Harimanti'catchment,
however, there has been no adjudication but the farmers
have practised 'self-demarcation' and know their farm
boundaries. The respbnse to offers of assistance in soil
conservation from these farmers is far higher. The way in
which land is used, therefore, is not correlated with the
completion of the adjudication process. The simplistic
assumption that where there is demarcation farmers will
take interest in conservation and vice-versa has to be

-

taken with a pinch of salt.

To conclude, the farmer most likely to take up soil
conservation activities within the project area is
settled, has workable soils in his farm, has few off-farm

interests .(unless he is permanently employed) and lives on

or near the shamba.

Labour Groups

One reasoﬁ for mens' and womens' groups not being made
better use of by the MALD is that their contact point to
the government is through another‘ministry. In order for

a group to meet regularly, collect subscriptions and
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appoint officials it must be registered with the Ministry

of Culture and Social Services.

All the groups surveyed in the preliminary socio-economic
survey by Janey Lawry of Evurore/Kiang'omb§ were women's
groups and the existence of men's groups were formed under
the guidanée of Mr. David Njeru, the JTA fgr‘ ;he sub-
location. These groups were formed specifically for soil
conservation activities, ﬁo other such groups have yet

been found in the project area,.

Women's gfoups in Embu and Meru are not normally involved
in soil conservation. To quote from the preliminary
survey report "women's groups in these two locations
appear to act primarily as cash raising groups. The money
is used on building projects such as canteens, buying
household utensils for members, commgnal goat rearing and
harambee contributions. They are often involved in
entertaining visiting dignitaries by dancing. They may
also hire them#elves out as farm labourersy

In general the groups have no background in soil
conservation unlike those in Kitui and Machakos where the
conservation efforts of such groups are well known
throughout the cdhntfy. The scepticism of the
agricultural staff about the possible role of women's
groups in Mbere was off putting. No approach was made to
groups in the Evurofe catphmentfin the first instance

-t

because the acting chief and local agricultural staff
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were sure that éhey would not respond. 'Women don't
dig". In August '84 Susan Kamuru the T.0. at Siakago
responsible for Home Economics (which falls within MALD)
was asked to bring forward the names of two interested

women's groups but so far she has taken no action on this,

An example of an active group is Kagumo ﬁomeh'g Group in
South Tharaka, centred.some 1.5 kms. south of Materi
Mission. The organisation of the group is fhe same as
that followed by several others in that fhey'haﬁé the
three offices of chairwomen, secretary and treasurer but
 also have a male spokesman, in this case called the
Coordinator. His role is to help them make contacts with
government officers or with other organisations who might
be willing to assist the group. In the strongly sexist
Mbere/Tharaka society these contacts can be hard for a

village woman to make.

In the case of Kagumo, the coordinator is a Mr. Gerald
Nthumbi an energetic and persistent advocate of the group's
virtues and needs. His group was responsible for the
self-help wbrk during the construction of Mbachacha sand
weir (the first to be built in Meru by EMI/SWCP). They
have also been involved in goat rearing, soil conservation
(Mr. Gichane, PSCO, arranged for them to be lent tools by
AMS Chiakariga) and have built a store for a food reserve

in time of famine.

Groups such as this form an excellent focus for extension.
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Convincing the group of the need to-undertake conservation
‘work means that 20-30 people will be mobilised rather than
just one individual. If, for example, stone terraces are
to be built the group will rotate around the members'
farms until the work is complete. Although the rate of
work per person per day is lower than for an individual
(there is a good deal of chatting and socialising to be
done) the weekly commitment to group work provides a

" momentum which carries the work fprward.

During times of drought'or disease the group structure
breaks down. Members go elsewhere in search of food (i.e.
work to buy food) and, in the case of the cholera outbreak
in Tharaka (October '8@ - February '85) group meetings

were banned by the authorities,

-

Women's groups may have a few male members, for exampie,
"Vinya wa Kamutu" (Strength of Kamutu » Evurore sub-
location). This has a plus and a minus. The plus is that
male field staff have a better point of contact to the
group but the minus is that the field staff concentrate
their extension ﬁessages on these male members. This has

already happened with the Kamutu group.

If the project iﬁ t6 concentrate on women's groups in the
future then it should consider the employment of female
works paid field assistants, or, if WPS are no longer
used, should concentrate on the use of the locational home

economic officers, who are always women. Cooperation with
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the Ministry of Culture and Social Services will be
through the locational Social Development Assistant and if
these groups are to be used on a large scale the District

Community Development officers should be informed.

Erosion Hazard/Client Priority

There will always be a conflict of interest as to
allocation of resourégs. Shoﬁid they‘be condentrated on
farmers who are responsive, §hether tﬂ;ir farms are
seriously eroded or not, of‘should conservation work
doncentfate on the moét aerious'eroéioh hazards, which may
be in farms belonging to indiviﬁﬁ#ls with no iﬁferest or

even resistance to conservation measures?

The Ishiara catchment turns out to be one of the worst
eroded parts of the whole project area. The initial
altitude of 'if we can make it work here, ;e cah make it
work anywhere' waé over ambitious. The extension work has

had only a limited success in this catchment. Would it

not have been better to have concentrated resources on an

area where more enthusiasm was shown?

One main reason for the relative failure of conservation
in Evurore compgred to Marimanti is that the wrong
problems.ére being addressed in the Evurore catchment.
Here conservation is not firstly aboﬁt terraées, cut off
drains and check dams but it is to do with.grazing
control, rehabilitation of overgrazed, overcultivated

land, pasture imérovement and the like. Farmers know that
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cultivation, as farming practices stand at the moment,

will always take second place to livestock.

What is required then is a physical soil conservation

programme for cultivation dominated farming area and

another type of proéramme for livestock dominated areas,

'However; even if the right techniques are offered the

client (i.e. the farmer) will always call the tune and
shdulﬁ be allowed to do so. Only in extreme cases of
lirrespoﬂéible fafming ﬁracticé (e.g. extensive destruction
of tree cover oﬂ vhlnerable sloﬁés) should the chief step
in to prohibit such-ﬁractices'by law. Otherwise extension
work should-be geared td the "interested farmer". (The
constant assertion by fhe former Embu DAO that there were

no disinterested farmers was plainly ridiculous).

-

The workshop on 'soil conservation in grazing lands' held .
recently in Nairobi took as one of its resolutions
that it is the responsive farmer who should receive

attention before a disinterested farmer with eroded land.

Only where a ﬁrogramme of public conservation works is
undertaken by the government is the farmer's cooperation
desired but notessential. Even then riding roughshod over

a farmer's wishes should obviously be a last resort.

History of Soil Conservation within EMI/SWCP
Jim Mansfield and Chris Mackintosh (PTAS) arrived in

February 1982 to start the Project. HowQer, no funds were
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available until July of that year. The SWCE arrived in
October of the same yeér and spent three months in
orientation before beginning field work. In the planning
stages of the Project, two pllot catchments were selected
in accordance with the Progect Proposal for concentration
on soil conservation and 1and use planning. They were
selected on the basis of hlgh cultlvatlon denSLty and
hence likelihood of soil eroaion problems, and secondly,

on the basis of having all year round access.

In January 1983 two soil conservation committees were

" formed in the Evurori catchment, the first area of
_concentration. At that stage the Project Officers had no
counterpart staff and therefore had to rely on the
locational agricultural staff and the administration for
advice on the best way to proceed at the locational level.
Two committees were required because, unfortunately, the
catchment is divided by a locational boundary, with
Evurori location in the north and Kiang'ombe in the south.
Eéch chief set up his own soil conservation committee and
two initial ‘meetings were held with each of the committees

to explain the aims of the Project.

The committees were asked to select possible sites for
trial conéervation and rehabilitation plots. The
committee members selected themselves as the plot owners
in the hope of receiving some assistance from the Project.
As it has turned out most of the committee members are not

full time farmers, and have no interest in maintaining
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these plots. As such the trial plots have not been a

success and this type of arrangement should be avoided in

future, ; ' 2ENS 0 & >

'The on-farm soil conservaﬁiogiwork'sfafted in.Ma;ch 1983.
- The first step was to eﬁﬁioy fourjwérﬁs paia-fieid
assistants and to brlng in a technical asslstant Hr._
Simon Wachira, to aupervzse them. They were based at
Kamuthigo camp site, being housed in sheet 1ron mobile
huts which were purchased from East African Metal Works
under Technical Cooperation funds. One of the houses was
used as a store. The field assistants were all form 4

, leavers and so had no background in soil conservation at
that time. They were therefore given a basic classroom
training in concepts of soil erosion and conservation and
were also given field training in basic survey techniques,
including the use of prismatic compass, clinometer and
line level. They then became involved with finding
farmers around the sub-catchment of the Ciamithu stream
who were interested in putting in their own conservation
works. They also undertook an erosion survey of the
sub-catchment whereby they made east-west traverses at 1
km. intervals recording Qetaiis of surface conditions and

evidence of erosion. fThis data has never been analysed.)

In general the response in the Evurori catchment has been
poor. During the year from April 1983 - March 1984 only
80 farmers had undertaken any substantial soil

conservation work. The trial plots initially served as
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an advertisement to local farmers, and therefore were of
some use in the early stages. K However many farmers wanted
to know why the Project would not put in conservation
works for them in all of the fields where it was required.
The response has been best in the south and south-east of
the catchment, i.e. at the furthest points from Ishiara
market. The reason for this is now clear in that the
influence of the market is such thaf‘farming is a 45
secondary activity for families which live nearby and have

trading interests in the market plabe.

- The initial catchment selection criteria did not, of
course, pick up.the difficulty that the proximity to the
market wéuld cause. Before field work began there was no
sociological survey of the project area to identify places
where farmer response would be best. This type of survey
has still not been undertaken,to the detriment of the

project.

During the initial meetings with the two soil conservation
committees, (which have incidentally not been used siRCe
those firstfmeetings) it was said that group conservation
work could not succeed because cooperation between -
families was very limited, and cooperation within womens'
" groups could not be used for conservation because 'Women
don't dig'. Here again the lack of counterpart staff was
a disadvantage. If it had been clear to the Project Staff
in the initial stages that conservation works would be the

best approach, it would have saved a lot of wasted effort
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and conservation in the area would now be further forward.
‘ However, at the time there was no optipn but to follow the
advice of the local staff which we now know to have been
wrong. '
~Iﬁ Hﬁféh 1984 three mor% Qorké-paid staff were employed.
This‘made'the to£a1 up.ﬁo 6, éné of the original ﬁou{
Haviné.fesignedhthe préviéus December. For the purposes
_ of t;ain;ng ail the field.asgistaﬁts were then moved to
. Mariﬁénﬁi catchment in EQAraka; A new campsite was
established at Kibung'a market, the field assiétants
operating beteen Kibung'a and Marimanti markets. The
- ‘'situation in this catchment was found to be quite
different to that in Evurori. Before the Project moved to
‘the area, soil conservation groups had already been formed
in Kibunga under the influence of Mr. David Njeru,” the JTa
for the sublocation, and these groups had already tried to
obtain hand tools from Chiakariga AMS to start their own
conservation work, but without success. This meant that
the locﬁl farmers were already keen to undertake
conservation on a group basis and were eager to be given
tbols and advice by the project field staff. Up to March
1985 more than 200 farmers have been involved, the
majority through fivehmen's groups and 2 womens' groups
who are cooperating closely with the project. Here again,
the catchment has imposed an grtifical boundary sometimes
even dividing members within the same group. There is a

~ sound reason for pursuing conservation on a catchment
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basis because of the 'knock on' benefits of réducing run-
off throughout the catchment, but this is overridden by
the importance of finding interested'parties, and also the

restrictions imposed by administration boundaries.

The field aséistants are presently operating on a
fortnightly cycle whereby two weeks is spent in each of
the centres. This allows them to be paid for approx. 15
nights out per month, putting their total emoluments in
line with those of the land use team. The bgiginal
arrangement of being based in one campsite such as
Kamuthigo in the Evurori catchment meant that the field
staff received only field allowance, and the discrepancy
between their earnings and those of the land use team
eventually led to a change to the present system which ha:

eliminated friction over the pay differential.

In August 1984 two of the field assistants moved back to
the Evurori catchmen£ to continue the work. As it turned
out it was a mistake to have moved all the field
assistants to Marimanti, because this gave the impression
that the ﬁfoject had stopped working completely in the
first area. The number of farmers who were active during
the period Auguat-February 1984 was very low. The reason:
for thislare unclear, ?ut undoubtedly the severe drought
meant that most farmers were concerned with survival and
not with imﬁroving théir farms. A new technical assistan
Mr. Joseph Muthike, had taken ovef supervision of the

field assistants by that time, Mr. Wachira having been
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transferred for health reasons to Runyenjes Division. One
of the failings was undoubtedly the poor cooperation

between Muthike and the other two assistants.

In February 1984, Mr. Mwarasomba and the SWCE jointly
decxded that a different approach would have to be tried
if conservation extension was to succeed in the Evurori
catchment. The approach was changed to concentrate on

groups and at present there are 3 womens' groups working

“with the project, two of which are not within the

;catchment boundary. This is obviously the right approach -
for the future. Finding the right groups is best done
“through the social development assistant and in the case
of Evurori and Kiangombe locations Mrs. Njiru, SDA, has
been of great assistance to Mr. Mwarasomba in finding

-

interested groups.

It has been suggested that in Phase 2 of the projecb, two
more catchments, one in each district will be added.
However, it remains to be seen whether the high
concentration of gield staff required to operate on a
catchment basis will still be possible under Phase 2. The
future of the works paid staff is uncertain because senior
agricultural staff feel that the technical assistants
themselves would be used for soil conservation work. In
any case, the catchment concept should be adhered to
loosely in that while catchment areas at risk can be

identified this has been combined with an assessment of
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the level of interest of the farmers concerned before
moving staff and equipment to the area. The Kiritiri area
in Gachoka division of Embu district was toured with Mr.
Mwarasomba in February 1985. The locational chief for
Mavuria showed interest and the locai agricultural staff
seemed confident that there would be considerable interest

amongst farmers, but this has still to be established.

This might be a good area to try

formation of conservation groups by only agreeing to give

tools and advice to those farmers who are prepared to

group themselves together.

Physical Soil Conservatiop Measures

The general aim of soil conservation works in semi-arid
areas is to 'retain not drain' where this is practical.
This is in order td‘retain water and soil on the field
where they can be of use to the crop. Lack of water is
the major limiting factor in crop growth and so
conservation should aim at holding back both water and

soil.

Trash Lines :

The collection and piling of stover across the field is a
traditional conservation measure in common use since the

1950s or before. Their attraction is that there is a low
labour input.required, 2-3 man days per hectare for a

reasonably goéd gfop of maize, sorghum or millet.

50



Unfortunately, trash lines have many disadvantages. These

are as follows:

1. The trash is eaten by termites;

2. The trash has to be replaced every season. It may be
simply washed away by run-off or eaten by animals
allowed in to graze the cultivated plot during the dry
season.

3. Trash lines can only be made after a good harvest when
there is sufficient material and when there is enough
grazing outside the farm to avoid competition between

fodder requirements and making trash lines.

In general trash from maize stalks are bulkier than either
sorghum or millet and therefore make a better barrier.

Maize is not usually harvested in the semi-arid areas.

The practice of the 'shifting trash line' should be
avoided. Here the breakdown of the trash puts organic
matter back into the soil and makes a fertile strip. It
is tempting for a farmer to plant in this line, where
crops do well, and to shift the trash line to a slightly
lower posi%ion. This makes sense for crop growth but
means that no accumu;ation of soil takes place and the

overall conservation effect is minimal or nil.

If trash lines are maintained and built up every season
they do conserve soil. The best examples of trash lines
are found in zone 4 where higher and more consistent crop

yields are found. If farm managemeht is at a high enough
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level to ensure the seaoonal maintenance of the trash

lines they can work well. ‘However, they should not be

_ recommended in zone 5 where crop yields are so variable

and where there would probably be more benefit from the

mulching effect of the trash left on the ground surface.

The farmer's niignment of trash lines is oftén'quite close

to the contour, the line having been put in by eye.

| Obviously where atraight lines have been used (for

neatness) advice has to be given on the correct alignment.
Whe:e ox ploughing is practiced trash lines are sometimes
made purely as a convenience. Removing the trash lines
and piling it along the contour so as not to interrupt the

line of the plough produces trash lines.

Stone Terraces
(Also called stone bunds)

These structures have been in common use for at least 30

years. There is evidence, especially in the Evurore

catchment of old, degrade, stone terraces which were put

in during 'Ukoloni' when terracing had to be done before
cultivation was allowed. Most of these structures were

abandoned when the_land was left fallow.

Farmers ﬁodaf continue the practice of stone terracing.
The technique has an advantage, therefore, in that all
farmers have seen these structures at some time. For the
extension worker then it is more a question of 'how and
where' to construct rather than ‘ﬁh?'.
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It is rare to find stone terraces in the project'area more
than 30cm. high, and this is the minimum height

© recommended by the field assistants to farmers. Although
terraces of a greater height are reported from elsewhere
-the terraces do not seem.to be very stable and stones
'roll off' easily as run off passes. The type of stones
may also mske a difference. The coarse quartz gravel
commonly found (a derivative.of the Quartz.veins formed
within the metamorphosed pre-Camblan basement system) has
hard smooth surfaces Wthh do not bind together well, The
more basic rocks form into more angular stones wzth a
rougher surface and probably better stability when piled

' up-_. AR et 25 _

Whatever the material used it may be that the runoff
passing over a stone terrace of more than 30cm‘has~enough
ehergy to disrupt it. Alternatively it has simply not
been the practice to enlarge stone terraces over the
years. In some farms stones are insufficient to make up
terraces to 30 cms. height in which case the height

limitation has nothing to do with management.

As to the terrace itself, the project has recommended a
terrace of at least one foot height (30 cm.) and made up
of a mixture of 1srge and small stones. If only small
stones are used the terrace will be unstable-and if only
large stones are used the voids ?ill not trap water or
soil. 1In theory terraces.eonstructed on slopes of over

10~12% should have a small level bench fabout 50cm, wide)
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constructed underneath it. Although this is suppéééd to
help in stabilising the structure,'ﬁo farﬁers:dealing with
EMI/SWCP have done tﬁis. _One of the édvantages of the
stone terrace is that no digging is reqhired and if

digging is then introduced it means issuing digginé'tools.

The minimum terrace height idea has been emphésised
because of the practice of lining up stones across the
contour one by one, as if sihéle sfones cah be éffective
erosion checks. This practice.should bé discouraged. The
indiéidual stones left in their original places p;obably
do more good in terms of waEer'éonservation and rﬁigsplash

prevention.

The tools normaliy issued for the construction of stone
terraces are a wheelbarrow and a garden rake. The
wheelbarrows are expensive (K.Shs.450-500 each) but are
very popular with farmers because they can also be used
for transport of boma manure and even water jerricans. It
costs K.Shs.550 to equip a farmer for stone terrace work

as compared to K.Shs.150 for digging work.

One great advantage of stone terraces is that they can be
built by glllmembers of the family. Even small children
can help.with carrying small stones. In the Evurore
catchment where the soils are generally shallow, stone
terraces have proved very popular. During the lifetime of
the project over-9 kilometres of stone terrace have been

constructed compared to 3 km. of fanya juu terrace.
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The main limitation on the use of stone terraces is the
availability of materiai. It is impract1ca1 to expect
stones to be moved more than 100—200 metres even with the
aid of a wheelbarrow. Does thls then mean that all farms
with inadequate surface stone should resort to dug
Iterraces? Perhaps, but unfortunately there are a few

farms where neither type of terrace is suitable.

There is a temptation for the field assistants to
recommend construction of stone terraces where there is a
lot of exposed rock. However what is requlred are loose
surface stones. A crowbar is sometzmes issued to a
-farmer to assist h;m with loosening stones but this should
only be from rock mounds which cannot be cultivated. One
case was found in the Marimanti catchment where the farmer
had dug rocks up from his field to make the terrades. The
result was that more soil was loosened up ready for

transport by runoff than the rain itself would have been

able to detach in several seasons.

One question which the project tried to address itself to
was, 'what is the relative merits of leaving surface stone
in place, where it may aid infiltration and removing it

to make semi-permanent stone terraces?'

To look at this question some of the runoff plots at trial
site Tl were cleared of surface stone in order to assess
the dlfference in runoff between a stoney and non-stoney

surface. This turned out to be a moot point because the
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‘cleared plots have now been eroded to the point where more

surface stone have appeared. If there is a depth of
stoney soil, therefore, the surface conditions will return
to their original state quiﬁe quickiy even if the stone is

removed for terracing.

Developed '.".euaész

' The best known and most popular on-farm conservation

structure in Kenya is the developed or 'fanya-juu'
terrace. Fanya-juu'= Make-up'. This refers to soil from

the dug trench being thrown uphill to form an embankment

‘which stops and holds runoff or disposes it along the

terrace at a safe velocity.

This structure h;s proved popular and successful in high
potential, high rainfall areas where soils are typically
deep and mechanically stable and where grass;s can be .
planted along the bank for further stabilisation of the

lower side of the terrace bank.

The principal of the FJT is to allow nature to gradually

deposit soil-eroded from the upper portion of the terrace
on the lower portion so that the interbund area gradually
flattens out lead}ng to better inflitration, less runoff

and less erdaioh. Erosion is also reduced by cutting the
length of slope so that the LS factors in the USLE is

reduced.
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A note should be included on nomenclature. The term
‘terrace' refers to the area between the trench and bank
lines which run either along or close to the contour. In
practice the term is used tolrefer_to the trench and bank

itself.

The construction of fanya—juu terraces requires a high
labour input. A farmer might be expected to dig 5.to 7
metres of trench in a day. Supposing he has a farm of a
hectare on a 7% slope, roughly 80-100 man days are needed
to complete the digging required for terracing of that
shamba, in reasonably workable soils. By any g;andard
this is a heavy investment and the areas in Kenya where
most terracing is done are where labour groups are active

and the individual does not shoulder the work load alone.

Although dug terraces can be applied to semi-arid areas
there are certain limitations whichlshould be considered
before blanket recommendation of FJT and diversion

ditches.

1. Labour The main constraint on agricultural
production is shortage of farm labour. The heavy
labour input required for fanya-juu structures may be
beyond a farm ﬁgmily's resources.

2. Soils Where soils are shallow, hard or stoney the
work required for digging may be double that of gasily
worked soils and in some places digging deeper than a

few inches may prove impossible.
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3. Terrace Development - Where erosion is allowed to

continue until the terrace is flattened off and soils
are shallow, the subsoil will be further exposed in
the upper section ;eading to infertility while the
lower portion remaina relativeiy'fertiie;

4. | Tools The right kind of digging tools are not

: normally available becauae farmers may not be able to
afford them or find them unaurtable.

5. G;ggsgs It is not clear whether suitable grasses for
protection of terrace banks are avarlable for low

'rainfall areas.

Some accommodation of the design can be made, however, to

make FJT more suited to semi-arid areas, as follows:

Depth of Excavation and Yertisel Interval

Typically, terrace trenches are dug 3 foot wide and two

- feet deep or two feet wide or two feet deep. In practice,
field staff and farmers find these simple rule of thumb
measurements easier to deal with than the theoretic:l

considerations of variable terrace bank size which only

confuse eVEryone at the field level.

By reducing the depth of excavation to one foot the
problem.of penetrating the hard subsoil is partially
removed. Clearly, with only half the cross sectional area
of excavation the terrace bank will be amaller
(theoretrcally 0 7 tzmes the height aasuming a rest angle

of 30 on the sides of the bank). The capacity of the
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_bank to hold back runoff is correspondingly reduced and so
the vertical interval has to be reduced (VI=height

difference between successive lines of trench + bank).

A greater length of digging is then keqﬁizéd but only half
as much excavation ih adj onéuspot. This has been proved
in practice to work well although there has been some

confusion amongst field'agsiétaﬁté about the reduction of

the vertical iﬂtefval. Oriéinally the fdllowing

‘guidelines were-éiven:—

Slope 8 VI Normal VI for Small Bank

0= 7 ~ 1.0m 0.5m
7 - 15 gy 1.5m figi. ol 0. T8
15 and above . 2.0m 1.0m

been The smaller VI has/proved to give terraces which are too
narrow and therefore it is recommended that the following -

schedulé be adopted.
 Slope § VI Normal VI for Small Terraces VI SB/TL

Qo= 7 1.0m : 0.75m 0.5
7 ® 15 1.5m 1.0m 0.75
15 and above 2.0m -~ 1.5m 1.0

(SB/TL = Stone terraces or trash lines).
If this is adopted it will have to be gone over carefully
with all the field staff involved who are in any case not

following the original guidelines properly.

The reduced excavation depth and VI is a soil condition
modification not a change made because of rainfall. Even

though there is an advantage because of better
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distribution of trapped water over the field with a
reduced VI, there is no need from a soil conservation
point of view to change from the standard 'VI figures where

soils are deep (A Horizon, 0.75m plus). s

On the question of grasses for terrace establishment an
unexpected factor has turned up where dug terracing has
I-been used in the two pilot catchments. All farmers have
found that whatever is planted on the tér;ace bank grows

well because of the deeper, looser soil and probably

because of higher moisture contact w1thin the bank itself.

The practice of cultivating these banks has to be
discouraged or else the banks will degrade. It may not be
easy to stop this cultivation unless the material planted

on the bank as a replacement is productive.

Mr. Mwarasomba has recently collected and planted grasses
for bulking at Kangaru nursery including bana grass, bajia
grass and a local thatching grass called Kiutha (a variety
of Hyperrenia) which is of value. Both bana and bajia are
fodder grasses but bana, which is the more productive, may
not do well in drier seasons. Some bana planted in
October '84 has.alreédy died out during the short Jan/Feb
185 drought.

The question of grasses for terrace bank stabilisation is
one which should continue to be a priority in the next

phase of the project,.
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3.4.4 Gulley Control - . .u - _
.~ ;.The general principle to be followed in gulley control is

.to stop the run off which gives rise to the gullying and
to protect the gulley to allow vegetation to re-establish.
This is far more important than ch eck structures within
the gulley. Structures may Be.fequiréd but they should be

; vegefative where poséiﬁié, otheiwise stbne.. Gabipn
gaskets are Qery‘expenéive_(706/;.approk}) and are almost
always ﬁnneceasary. ﬁnfortunatéiy; they have become

' fasﬁioﬁ;bie but thelPrééidentiéi Commission on Soil

”'Consérvation and Afforestation.ié'now becbming”aware of

their unsuitability. ...

N T

‘The technicalities of:guliey control are discussed fully
in 'Soil Conservation in kehya';

-

The project proposal allowed for a progfamme of guiley
control which has never béen implemented for the.following
reasons:

1. The pribrity of establishing sound soil conservation
methods for the semi arid areas in Phase 1 of the project;
2. Lack of de;ailed knowledée on gulley sides where good
farmland or roads are under threat;

3. Lack of eqﬁipment especially a lorrf and tractor and

trailer.

If an expanded gul;ey control programme is to be
introduced the cost of casual labour should be budgeted

for as well as fuel and materials. In the proposed
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3.5

project foq SY85/86 4,0b0 hﬁslbeen'requéstéé.

Before starting this work a survey should be undertaken to
assess the areas of greatest need. This could take the
SWCE up to two months full time. Information should be

collected from 1ocationa1 agricultural staff and 2

technical officers should be assigned, one by each DAO, to

supervise the work when it starts. As in the case of the
water conservation wbrk, the guiley control exercise

would not be.pqnfinéd to the éiiot catchments.

AN ALTERNATIVE TERRACING SYSTEM

Farm labour is the overriding limitation in cultlvatlon.

e | - -

If an effective low labour system canlbe found for the
semi- ar;d areas it would be a great advantage. Dug
terraces haﬁe the advantage of permanence Sif they are
maintainéd) but have a heavy initial labour input. A one
hectare plot with a slope of 7% might require about 500
metres of terréce and cut off drain. This is the
equivalént of 80 - 100 man days in workable soils and 150
man days in hard soils (assuming a standard size of
terrace, s;e discussion under fanya-juu terrace). Trash
lines require a small fraction of this labour (about 5%)
but have to be placed every season. It would clearly be
an advanéage to have a iow labour input permanent
terracing system with a moderate labour need. 1In the high
potential areas the_techp;que which is often applied is
the grass strip, - : : AR

Under semi-afid éonditions it is hard to find
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creeping grasses which are suitable. There is a local

cultivar cf Cynodan dactflon (star grass) known as Rugoka

. found commonly in the Marimanti catchment which has grown

LY

very well along one terrace bank and is commonly-found

near streams.

- Star grasses are excellent for terrace protectlon but to
| put in a strip say 1lm, wide across a field would leave the
:.farmer with the constant task of weedlng to stcp it
c:eeping. It also might not establish well away from the
" relatively moist burEate Sankil Se already'is'nct popular

with local farmers because it is seen as a weed.

_‘A bcttct solution might be to use a live closely planted
=bsttier-tc stabilise trash lines. The live barrier might
:consist of bana grass, bajia grass (a napier - miller
;Fross), closely planted leucaena bushes, or pigeon peas
.}in zone 4). Once these had established trash would then
be piled up against the barrier to act as a strainer for
soil and moisture retainer. A trial of this type of
terracing using leucena can be seen at Katumani Research
Station, near to the ‘run off plots on the left hand side
of the road when approaching the turning into the station.
The extra moisture collected alcng the line and organic
matter produced from trash break down would feed the
grass/bushes forming the barrier. As the barrier would
‘allow some run off to pass ~d ' the vertical interval
should be half thst for fanya-juu terraces, as with stone

terraces and »nr * trash lines.
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The advantage of using leucena, pigeon pea or bana grass

~ is that they would in themselves be productive. The

pigeon pea would not be productive for more than few
seasons however, whereas the other two would go on
producing fodder. However, there would certainly be
problems of establishment‘of both Leucena and bana grass
in the drier parts of the project area or on éoor soils.
The bajia grass although not good fodder is a better bet
for establishment in less favourable areas. Closely
planted thatching grass (locally known as Kiutha) could

also be used for the live barrier.

It would probably be best to allow the grass/bush to
develop for at least two seasons before trash is piled

on them so as not to encourage termite activity before the
young shoots/seedlings were well established. Gapping up

could be done after one season.

If such a system could be established soil would be
collecEed above the vegetative barrier but the decomposing
trash and the barrier themselves might not trap run off
effectiveiy and might after soil build up and in case of a
heavy run off event be liable to erosion. The live
barrier qou;d not be planted with stems closer than 15-20

cm. and so water would still be able to pass over the top.

To stabilise the developing terrace creeping grasses such
as Panicum Makarikariensis could be planted around the

base of the bushes or fodder grasses. Makarikar grass
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:does not present a weed problem. The creeping grass would
" then stabilise the downslope side of the terrace as it
built up. In the case of banaor bajia grass the need for
the creeping grass could be avoided by regular cutting of
the grass and replanting in between existing plants to
thicken the barrier., When reéularly cut both these
grasses spread leaves sideways and provide a good cover.

Once the grass has established well this would reduce the

" . need for piling of trash along the vegetative strip.

esessses/66
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There woﬁld certainly be some competition for moisture
between the plant and the crop. However with fanya-juu
terracing al~- 1.5 metre wide strip is 1ost in any case.
‘Wlth the vegetative strip perhaps one metre on either side

would be left without crop.

The difficulty with usiné any kind of vegetation for
conservation is the transport and the availability of the
planting material. Of these two the lack of planting
material is the more restrictive. In this respect bana

and bajia grass have a relative advantage. They are being

- bulked in Kangaru nursery and at the Embu Research Station

and bana can also be obtained at Ishlara nursery. What is
more when planted out it quickly reproduces, each stem
producing enough for 3 or more lengths fof replanting;*

In the case of constructed terraces tools'can'be delivered
to and used by the farmer at any time whereas live
material has to be delivered to the planting site within a
10-14 day period at the beginning of the rainy season when

roads are wet and transportation difficult.

<

The use of Leucena on any scale might proﬁe difficult
logistically. Given the same example of one hectare of

land with 7% slope as cited above, perhaps 1000m. of

- terrace would be required. With leucaena planted at, say,

30 cm. spacing this requires upwards of 3000 seedlings for
that one plot assuming 100% survival rate. Even if the

forest departmént were up to providing the number of
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seedlings required there is then the question of

transport.

Also this technique.ﬁighﬁlbs of limited aéplication in
poor soils because the grasses and seedlings will not
establish well in_.very shallow soils even when rain is
adequate, as has been well shown at the rehabllztstion :
- plot R1l, and trial plot T4 where a few seedlings are

surviving even after good rains in October-December '84.

The lsbosr sequirsmsnﬁnof such'a‘system would be somewhere
besween that of Ehs'ffsshdline an& the dug tssface.
#ssuming that plantisg msﬁefial has to be collected from
elseshere, allow 5 man dafs for collection of material,
another 5 man days fsr fseparation of plantihg sites and a
further five days for planting this gives a total of 15
man days. In the case of fodder bushes this sight
increase to 25 man days when hole digging is considered
(contour marking is neglected as it is common to all
techniquesi. This would mean 30% or less of the labour
input for a constructed terrace even allowing time for
collection of:trash. Unlike the constructed terrace,
however, the live barrier terrace would need protection

from grazing during its first two years.

This system and variants are recommended for extensive

investigation in phase 2 of the project.
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3.6.1

3'6.2

A similar approach could be tried with stone terraces. A
start waé made on this at Tl, where stone bunds had
Panicum maximum (bulked at Ishiara nursery) planted out
just above the terrace. The establishment of the grasses

in this unfertile plot has . been poor.

It might be better to plant grasses in amongst the stones
of the terrace where slightly moister soil conditions are
found as evidenced by the weed growth in and around the

stones.

HAEDEQQLS
The following hand tools used within the soil conservation
work. All the digging tools except the shovel came

without handles.

Mattock ; : -
Description: 5 lb. head, two sided, i.Axe, 2.Hoe
Qrigin . China or Hungary. Both inferior quality.
Use In fairly hard or gravel soils.
Cost Best 70/-, average 90/-
Rick Axe -
Description: 7 1lb. head, two sided, l.point 2.Narrow

' Chisel
Qrigin - - .India or China. Indian fair quality.
Use k Hard and stoney ground. Too heavy for women

to use.
Cost Best 70/-, average 95/-
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3.6.3 . Shovel R
. Description: Wooden handle, best type carbon steel round

nose, .
Origin ' Handles 511 local. Best blades either local
e or various imported steel plate e.g.
Polish,
Use ) Moving ‘loosened soil or wet soil.
Cost Best 35/-, average 40/- for good type with
- properly moulded handle. Cheaper with poor
handle. _ : :

+ 3.6.4 Wheelbarrow ;
Description: Standard size, 3 cu. ft. with solid rubber

wheel
Qrigin Several local makes. 'Datini' best.
Use Moving loose soil and especially stones and
.- . Mmanure. General purpose (and therefore
popular) . :
Cost Datini best 450/-, average 500/-,

3.6.5 Rake
: Description: Normally 14 pronge
Origin Local, fair quality.

Use Réking small stones for stone terraces or
manure distribution,

Cost Best 30/-, average 35/-.

3.6.6 Forked Jembe
Description: 3 1b. 3 pronge

Origin UK (Crocodile) sometimes available from old
: : stock, otherwise Indian (fair) or Local (poor)
Use Digging in any soil type without stones.
Cost Crocodile Best 84/-, average 100/-, Local
65/"0

3.6.7 Plain Jembe - Not normally suited for semi-arid areas,
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3.6.8

Long Jembe
Locally made tool popular especially in Kitui.

- Ds&sxip;;gn- 12" blade made of old springs fixed at right

© 3.6.9

3.6.10

3.6.11

angle to handle by .a collar.

Qrigin Local.
Cost 30/- ? (those with project received via SIDA
~through soil conservatzon branch, Nairobi).

Panga (Machete)
Description: 16" curved or straight.

Qrigin T (9368) if available or local.
Use Bush clearing, cutting roots, etc.
Cgsx Beét 35/-, average 38/: (UK)

Best 28/-, average 35/- (Local)
Crow Bar

Description: 3/4" or 1" diameter 5' or 6' length
Qrigin Local.

Use Removing rocks from hillocks for stone
: terraces - '

Cost 50/~

COMMENTS

Many locally made tools are of such poor quality that
frequent replacémenﬁs are required/should be budgeted for.
In the areas of better soil forked jembes are favoured
whereas mattocks are the most popular in the harder
stonier soxls. Pickﬁxes are only required in the most
severe conditzons and are generally unpopular because they
are too heavy. This tool was developed for road and
building excavation work and is not really suited to the
farm. The Ihdian pick axe although durable is too curved

and so does not éenetrate the soil properly.
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The 'long jembes' have proved popular especially in the
softer soils but the heav1er and shorter the tool, the

better. The longer and ‘lighter types do not penetrate
Wil ana uQRﬂ %o Vibtnt. on ampaet with the ground.

A copy of the tools requested under project Amendment _
1/85 No. 2/in the Appendices. The Amendment has recently
"~ pproved but no quotations have yet been obtalned
.+ UK suppliers. These tools, when delivered (in, say,
1586) should provide the maJority of the hand tools
required for the next phase of the progect (up to mid
1988). Tools to be included in the annual budgets should
be for replacements only and for those required as a carry

over until the ex UK stock arrives,

Further comments on handtools are available 1n the report
for 1984, last quarter. Tools are also rece1ved_by the
DAO's offices in Embu and Meru from MALD HQ via the SIDA
project. By pooling resources shortages can be alleviated
and there has been good cooperation with the DAO Embu in
lending and borrowing handtools.

The simplest way of issuing handtools is to an individual
who is responsible\for tqols used by a group e.g. a chief
or chairman of a women's group. 1In practice however the
tools are most secure when issued to each'individual
farmer, Whatever the distribution system all-the tools
should be signed for. There has been'little“abuse of the
loan of handtools tondate'although some farmers have

assumed that the tools are theirs to keep. The oﬁnership
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_position should be clearly_explained_pefore_}ssuing.

Handles were originally shop bought for 8/- (pick axe,

mattock) and 18/- (jembe handle) . They are now made under
local contract at Klbung a in the Marimanti catchment for
7/-"(short) and 10/- (long) from local hardwoods.

N

CONTOUR MARKING

The most time conauming of the field assistants duties is

marking out contour lines (or graded lines) along which

‘either vegetative or constructed conservation measures are

r - »
to be placed. » IS ANh

The MALD has opted the line level as the standard piece of
equipment for this and all Technical Assistants are

trained in its use (although at first their practical

-
- rii3n
i E

knowledge is often shaky). The SWC field assistants have

also been using the line level.

The line level consiéts of two graduated sticks about 1.25
m. in length which are held upright and connected by a
taut string on which is suspended a small spirit level.
The 1eve1'tells.the reader whether the line is horizontal
#nd hence whether the base of the two sticks is at the
same level. ._"ﬂ-_ b 0 £ ] s M e T e e L

& heiat

©1  If the string is moved up and down
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the graduations on the sticks a certain gradient can be
marked out provided the ratio between the graduations and
‘ ‘the length of the string is known. .

-2“09 gently qndulating ground phe gtring‘can bﬁ_kqpt at a
lgpgtp of 7 to 8 qefrés. Qn uneven or Qissected terrain
the string has to be shortened to 3 to 4 metres to ensure

that ups and downs are not overlooked which ﬁlght cause

" the structures to be aligned off the contour.

The line level has been widely adopted but does have some

disadvantages.

1. The cost of a decent spirit level is increasing and
they may soon become unavailable as import restrictions
tighten up. One level is now 35/- to 40/- not
including the string and the levelling 'boards'., The
total cost then is approximately 45/- to 50/-.

2. Three people are required for the levelling operation.
Most TAs work alone and therefore have to enlist the
ﬁelp of the farmers family to hold the levelling
‘boards. Line levelling for one plot may take 1/2 to 1
day. ' |

A simple modificatiqn is to fix a length of small bore

transparent.piastic pipe to the levelling boards, sealed

at one end and filled with water. This acts as a very
accurate levelling device and cuts out one person as the

-

level is now being checked at one end of the pipe rather

]

-
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3.8

than in the centre of the string. However, there is no

cost advantage as plastic piping is expensive in Kenya.

Another alternative is the A frame used as in other sub-

- Saharan countries. Three pieces of wood in the form of an

A are fixed togefher with a simple plumb line swinging

. freely from the apex. A central mark on the cross piece

" _.of the A coincides with the plumb line when the two 'feet!'

are on the same level.

This is'é simple;énd'chéaprdevicé which Eaﬁ be 6pe£ated by
one éerson with,'fdr'convéniencé, another placing:marker
pegs. Only 2 to 2 1/2 meﬁres één be covéred in each
measurement but errors can be reducéd by rotating the
frame so that the user faces in the opposite direction
when taking successive readings. When using the frame it
soon becomes obvious that a guide is needeé for the pluﬁb

line to damp down its oscillations and reduce the time for

each reading.

The advantages of the A frame are simplicity and
cheapness. . If the frame is produced in numbers, it shoula

not exceed 20 - 25/- per piece.

TRIAL PLOTIS

As noted éafiier in Section 3.3, the trial plots
established in the Evurore catchment were sited on the
farms of members of the two soil conservation committees

formed in the very early stages of the project. hs it
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has turned out none of the owners has shown much interest

~“in these piots and so they have been neglected.

Existing stone terraces realigned and built up.

- 4 run off plots installed. Owner took interest at first

then moved to Kiambefe for business.

' Fanya juu terraces in very stoney ground to be flooded by

road run off. No effect on crop growth seen but crops

grew well on the terrace banks. Banks planted with grass.

Terraces + fanya Juu plus rldge cultlvatlon. Neglected by

_ farmer who is ‘now using the plct for brlck maklng.

Trees planted on bare site. Small fanya ch1n1 terraces

L

(1' X 1' excavation}.

1First planting Leucaena 300. Atriplex 230, Acacia albida (50),

;Proscpis Juliflora (20) Atriplex was overgrown before planting.

/A1l trees died except a few Prosopis and Acacia albida. Very

'slow growth rates even then.

EImpressive reestablishment of ground cover after closure of plot.

(All plots ﬁhorn fenced at project expense to prevent grazing).

N

‘The only other trial plot put in was to the northern side of the

Marimanti - Mitunguu road about 3 km. from Marimanti. This plot

cost approx. K.Shs.4,000/- to install and is comprised entirely
of terraces plus cut off drains and was designed as an eye

" catcher. It is now also functioning as a good bulking plot for

terrace grasses while the owners continue to cultivate in the

normal way.
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In future trial plots should be on the farms of those who are

actively involved in soil conservation and who are willing to

_undertake the work themselves. 'What a farmer can achieve by his

" own efforts is a far more effective extension tool than anything

the project with, all its resources, can provide as a demonstration

The concept of off farm trials has proved . - a failure. All

future trials should be conducted by and with the farmer on his

own land. :
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4.1.1

4.1.2

HATER CONSERVATION f o st iadia @ifini Jie2ii 315
Rationale for Use of Sand Weir --

The rationale for the construction of sand weirs is based
on the overriding concern of local officials and farmers
for adequate water supplies. sand Weirs (or subsurface
dams) were mentioned in SWCE's job description and, on
investigation, seemed to be the only suitable method of
providing water in the project area, albeit in small ..

quantities. Other types of supply were considered yiz.

Riped Water

Only possible where permanent water sources can be found
or where catchments (with adequate storage) can be
constructed from e.g. hills. High cost and limited in
applicafion but piped water is still seen as the only
'proper' type of water supply. A good example- of the
unsuitability of a piped water supply is Kathigaceru, near
Kamumu (locational centre, Kiang'ombe location) . Here,
pipes have been laid up to Kamumu but no water is flowing
because it is a pumped supply and there is a technical
snag with the intake and/or pump. Even if this is solved

the availability of fuel, spares and maintenance will

remain in doubt.

Roof or Ground Catchment Tanks

Required in each homestead. Can be effective but cost per
head high and heavy organisational input required to cover
a large number of householdé. The low percentage of

Mabati (tin) roofs in the driest areas is a disadvantage
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4.1.3

4.1.4

but for the more wealthy this is a good alternative for
clean drinking water. Storage by this means is not

3

adequate for livestock watering.

Wells

Shallow wells are few and far between in the SWCP area.
Ground water has not been fully investigated bﬁt the water
table seems to be too deep for shallow wells in most
places except for the edges of large hills e.g. Kiang'ombe
and Kiambere in Embu District and e.g. Kijege, Kiagu,
Kikingo in Meru District. However, further invegg}gation

into shallow wells could be made.

Boreholes, whatever the cost of development, involve the
use of diesel or electric pumps which have a way of

breaking down and staying that way!

Water Furrows

In Tharaka division water furrows are and have been used
éxtensively for water supply. There are gseveral permanent
rivers running through the division. From South to North
these are as follows:

1. Thuchi - bordeting'Embu District

2. Ruguti - :
3. Mara

1-6
From. Mt, Kenya

4. Mutonga
5. Thingithu

Uwuvt—'uvuv

6. Kathita
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4.1.5

7. Thanantu

=9

8. Thangatha
' From Nyambeni Hills

T S S St S

9, Ura

The potential for the use of water furrows where permanent
rivers are available énd where these rivers are not too
deeply incised is considerable and should be exploited in
the next phase of the EMI Programme (and in any future
small scale irrigation project). See also section on

'Potential for Water Furrow Development'.

4G |

‘Earth Dams

Although the soils of the area are often high enough in

clay content that construction of earth dam walls is

feasible this method suffers from several disadvantages.

-

1. The dissected terrain and Hrainaée lines of £he project
area give rise to relatively small storage compared to
the volume of the dam wall.

2, The high fates of erosion common from catchments in
grazing or cultivated lands means that rapid
sedimentatioﬁ of the reservoir is probable and indeed
has occurred at many such sites. (Ask Machang'a AMS
for details). |

3. The unreguiated movement of livestock means that
pollution of the reservéir is also likely. The
erection of fencing to preclude this is costly.

4, Evaporation rates from opeh water are high due to high

day time temperatures and low humidity. Open pan

79




evaporation ranges from 1800 mm per year to 2200 mm/yr

within the project area.

The topography in the western part of Gachoke Division
(including Mwea area) is flatter and more suited to earth
dams as regards storage potential but rapld sedimentation

would still be a hazard.

It is often assumed by agrlcultural and administratlon
staff that the 3011 conservatlon works required to prevent
siltation of open reservolrs can be carrled out with self-
help efforts by the community concerned In practlce this
rarely happens and there is no guarantee as to the
efficiency of the conservatzon works in any case. If such
works are deemed suitable they should be adequate and

allowed for in the dam construction budget.

-

The dissected terrain and incised flow lines also
mitigate- against the use of oe.eide river storage as has
been successfully used in northern Kenya where a storage
pond is dug beside a seasonal stream (lugga) and in time
of flood is filled via a channel led off the main channel.
This provides water mostly for cattle watering but there
are few sites in the SWCP area where this method could be

used.

In conclusion the potential for future water development
in Lower Embu centres mainly on the use of sand weirs and

open dams and in Lower Meru on the use of water furrows.
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4.2

NOMENCLATURE

Sand weirs have been used in Kenya since the 1930's and
have proved their worth. In theory, they should be
malntenance free and have a 11fe of at least 20 to 30

years if properly constructed.

Given the drawbacks of many of the above mentioned
téchniques and having reviewed the alternatives it was
decided that the most practical alternative for the semi~-
arid areas of Embu and Meru would be ‘construction of
concrete barriers across seasonal streams with the aim of
coilecting coarse éedimedt_abové the barrier_which would
then act as a reservoir in which water would be stored.

These structures are known as 'sand weirs'.

Unfortunately there is a grdat deal of confusion over the
names of different types of dams. Most people ;nd
especially the chiefs tend to refer to everything as
"earth dams"™ or even "surface dams". For clarity the

following distinctions can be made.

1. Earth dam. A structure with an earth wall designed to

collect and store open water.
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J. : 2o ugggné;yzggng;g;g Dam. As above but with different
wall material May be used where suitable fill is
unavailable or where thereare fears of flood damage to

an earth structure.

‘ 3., Sand Weir. Hay Ee a cohcgete or masonary built across
- a seasonal stream normally on a solid rock foundation.
| - The river £lood isralldwed t6 deposit coarse sand above
‘ thé dam wall which then acts as a resgrvoir for water

protecting it from evaporation and pollution.

4. Sub-Surface Dams. As sand weir but, where wall top

level is at or below original sand bed level.

NB. Whatever the project decides to call the structures
everyone else will call them dams. What matters is not
what they are called but to improve the under standingb thow

they work.

4.3 Acceptability and ‘'Evolution'

In the SWCP projéct area the geology has conspired with
the rejuvenation of most streams within the area to produce
incised channels where rock bars, generally of and
sometimes basalt, are exposed. In Mbere/Tharaka however
the stream channels are normally cut deep and relatively
narrow with bed slopes commonly 3% or more. This gives a
poor storage potential compared to the flatter areas of
Machakos and Kitﬁi, both districts having a history of

sand weir constrdbtion.
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. 4.3.1

Sand dams have not been used in the SWCP area before and

there have been difficulties in introducing the concept.

It is not initially easy to take on board the idea that a

reservior is-supposed to be filled with sediment when
everyone knows that sediment is the blight of other types
of dams. However, extradtibn'of water from sand river
beds is the traditional method of obtaining'wafer during
tﬁe dry seasons and so once the concept has been explained
it is readily understood. 2 meetings were heia in

February 1985 with all the chiefs and DO's from locations

and divisions where structure had been completed or

plﬁnned for to discuss sand weir manageﬁent and all were
appreciative of an explanation of how the structures were
supposed to store water. This was a good example of where
the local leaders had in some cases been resis?ant to the
EMI/SWCP work because the work had not been fully
explained to them. Once this explanation was provided
however (it should have been given much earlier), this

resistance turned to support. .

Over the last two years it has become clear that there is

an evolution process for sand weirs. This evolution has

two sides.

Physical.

It takes time for sedimentation to take place in the
reservoir until the river bed level reaches the wall top
level. If the first-raihs after domplétion of the wall

are poor then the correct sedimentationlwill not take
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place. If the surge of water over the wall during flood

. is insufficient then manure, twigs and leavés ﬁill be left

together with silt. This was clearly seen at Ciamithu
during the April-May '84 rains. The end result was foul
water due to anaerobic decbmpositioﬁ of the vegetable
matter. It is essential that the river flows at least

twice during the rainy season so that the vegetable matter

ig washed down. As far as the sedimentation process is

concerned the heavier the storm the better and the higher
the stream velocity the coarser the sediment brought into

the reservoir,

If the rains are good the reservoir of a 2-3 metre high
structure could be filled in 1 or 2 aeasoha, i.e 1 year.
In any case an improvement in water quantity and quality

would be expected over the first 1-2 years.

The original approach was to avoid large rivers because of
danger of flood damage to‘the weirs. It now seems that
this waé wrong. It is the small streams which should be
avoided because of inadequate flood flow and fine
sediment. ‘It is easier to overdesign a weir where flood
damage is a danger than to arrange for correct

sedimentation in a small stream.

Social
In the first few months after completion of a dam it may

be unused for at least three reasons. It may simply be

the case that oniy a few people know it exists. Secondly,
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there may be doubts about water quality (sometimes with
éooe reaeon) end the old trusted watering points may be
esed in preference. Thirdly, such a construction project
may be thouéht of as 'Government' and there is a fear of

interfering unless express permission is given.

These attitudes can only be overcome with time through
discussions with the communitj leaders. The structure
will come into its own when there is no other-water source
availabe as the long dry season draws on (Augeste
September). If after first use the weir seems to.provide
better water (cleaner, less salty or more donveniently

accessible) then that water will continue to be used,

' presumably, in preference to the old supply. This subject

needs further investigation during phase 2.

The main point here is that if an assesment is to be made
of either the physical characteristics or the
acceptability of the supply at least two years should be

given after construction before a fair judgement can be

made.

MANAGEMENT OF SAND WEIRS

The design and construction of sand weirs are-straight
forward, They are simple both to design and install
apart, perhaps, from the question of the method of water
extraction. Difficulties may start after the construction

work has been completed. A number of questions theh

arises:=-
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Cu.m.

1. . Is the water for domestic use or-also for livestock?
2. How is the use of the water to be regulated?

3. How are the extraction point and the atructure itself

to be protectd?

4. What happens in case of breakages? Who pays?

Domestic/Livestock Use
This question has to be“enewered by the community itself.

If the storage capacity of the structure is small and
there are other water-sources within reasonable'distance
then perhaps livestock can be excluded by ofder‘of a
committee set up‘to regulate the use ef_ehe‘etructure.
(Whlch would probably include the subchief and a few

elders from the immediate 1oca11ty of the dam)

In most cases hewever the reality is that the water will
be given to animals to avoid t:ekking'long'distances with
the livestock. This being the case the eam will have to
be managed accordingly and in the case of dams with a
small storage (say 500 /of water) the community should be
made to understand that the water cannot possibly last the
dry season. Even if water is adequate for eoth purposes

livestock and humans should be segregated at the site.

Traditieneiiy’this is either done by allowing animals to
drink from a dug river bed well and then rescooping before
drawing for human consumption or by having separate wells,

some of which are surrounded by thorn fencing to keep

it

.~ animals out.
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4.4.2

In the case of sand weirs the best solution is to allow

for water to be discharged somehow downstream of the wall,

'either to a trough or, if available, to a natural

depression in the stream bed from which animals can drink.

Regulation of Water

The ideal solution for water regulation is that the

community oversees the use of water itself. In the case

'df Mubura (pronbunced Moo-Vu-Ra) east of Gatunga in
‘Tharaka families dig their own wells in the stream bed,
~ fence fhemtand have'rights of use over them. (They have

to be dug after each rains, of course). This arrangement

is best and the Ministry should avoid interfering unless

. there is clear evidence that some needy potental users

are being deliberately excluded.

If the weir has a tap below or a well then these can be
made lockable and a nearby local resident made responsible
for unlocking the supply at certain times every day. (The
operator would be appointed by the management committee,
Such a system 13 used at some sites under MIDP,with mixed

results). The problems ﬁhich arise with this arrangement

show that the need for policing should minimised.

Whatever management system is used some kind of

‘controlling body or committee will be required. 1In the

Eﬁo'meetings mentioned above on management the chiefs were

asked to set up a committee for every dam. The SWCE
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promised to visit the committees which were to be formed by
March '85. Unfortunately lack of time has precluded this
but the matter should be dealt with in order to ensure

that some local body will take requnsibility.fbr the use

of the dam.'

. In the meeting with DO Siakago and representatives of

chiefs Kiang'ombe, Nthawa and Kiambere held in the -

EMI/SWCP office it was agreed that:

"1, Live fencing could be placed around the toves section

3

of the reaervior to atop animals entering.' Thls
would be done on a self-help basis. The pbrtion of
fence crossing the river bed itself would have to be
temporary thorn fencing which would be swept away and

replaced each season.

2. Water would be drawn from dug wells within this
fenced area (say the 100m strip of the river bed
above the wall) and, for livestock, put into a cattle

trough outside the fenced area.

On reflecfﬁon this second alternative sounds highly
impractical. It would be easier to keep the fenced area
for domestic water extraction only and subply the animals

in another way.

The Tharaka meeting took a more pragmatic approach and

agreed that livestock owners are not going to carry water
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any distance if the animals can reach the water

themselves.

BIQLQQILQH _
If the foundation for the weir is solid rock beneath and

on the sides to a hELth exceeding that of the wall by 2

.metres or more the wall should need protection works. If

bug

there is a complete rock foundation/it does not exceed the
height of the wall then elevated side walls should ’

be placed to keep the flood away from the sxdes. Periodr

‘checks are requzred to ensu:e the szde walls are not being

undercut.

I1f one side is of soft material it should be protected by
an elevated side wa;l extending into the earth bank say 2~
3 metres and then gabion boxes running up the bank as

far as the flood water is likely to reach. Also tﬁo rows
of 2m x 1m.x 0.5m gabion boxes should be placed on the

bank down stream of the wall to prevent sc¢ ouringunder the

‘downstream side of the wall. (AMS Chiakariga has some

gabion boxes in stock) .

The best way to protect extraction points is not to
provide any! However if for some reason a tap is
necessary,any, galvanlsed piping below the wall should be
strapped down to rock or fixed on to concrete pillars for
support. The pipes at Ciamithu dam were left unprotected
and were all ripped up during the first flood. The tap
itself should also be supported (and higﬁ enough off the
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ground for a 20 litre container to be placed under it).

4.4.4 Maintenance

It would be wise to include in the budget for say‘floo per

year per site in order to allow for small repairs which

 may be ‘needed.

It might be possible to arrange a levy from users of the

dam for repairs but this would have to be arranged by and

‘on the initiative of the management committee. In any

event the project should not pay for damage arising due to

abuse of the facilities.

SITE SELECTION

The criteria for site selection are a combination of
development priorities, office mapping work, local

preferences, and ground'pheckinq. -

Development Priorities

Since July, 1983 the process of approval for development
projects of all types follows (in theory) the following
procedure. The Development Committees are formed at the
1ocationa1: divisional and district development
committees. The Chief, District Officer and District
Commissioner act as the Chairmen of the réspective
committeés. Requests for assistance from the locational
level are passed through the divisional committee (also
called aub-DDC) and ,if passed,up to the DDC. If the DDC
gives approval > - funéé are then sought‘from,for

example, the Rural Development Fund (funded by a number of
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donors including NORAD who also now have 2 engineering
-gdvisers at the provincial level to help w1th project
implementation) If funds are available then the relevant

& ministry is inatructed to implement.

. i ‘ 1 i -,'.A_u % T & - e SRS NN i SR SR

Before embarking on any wate:.supply project it is first
essential to ascertain whether there are any priority
areas to be considered and whether there are specific

£ projects which should be funded and/or implemented by the
° Ministry through the project. Also it may turn out that
-another similar project has been approved for the same

locality as one under consideration by the project.

The key officer in dealings with the DDC 13 the DDO
(District Development Officer) who coordinates all
projects within the District. It is essential, in any
case, that the DDO should be fully informed of what is
taking place within the project.‘ It is not sufficient in
such cases to merely send reports to his office. The
filing systems and registriee of most GOK offices are
highly inefficient and reports may never reach their
destination. The officer concerned may be too busy to
read them. It is better to call personally and explain
what is happéhing in the field. Invite the DDO to tour
the work.

" Unfortunately projects may be passed by the DDC before
proper technical appraisal has been made of the

Y
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feasibility of the scheme, especially in remote areas
which are seldom visited by officers qualified to judge.
As a result not all projects passed by the DDC are
technically feasible. Inlthis way the expectations of the

local community can be raised unfairly.

Identifying Areas in Need

It is possible to establish in broad terms the water short
areas of lower Embu and Meru by atudying the distribution
of perenn1a1 streams and supplementlng this with
informatlon on plped water supplles and boreholes (for

e. g. Klambere, and Kerie recently fitted with 'Kijito'
windmill, manufactured near Thika). There may also be
locally dug on or off stream wells which provide an
adequate water supply but these cannot be }ocatéd until
the ground checking stage as they may not appeﬁf on SOK

maps.

2% 18 aiso valuable to check the status of present and

future supplies. An existing piped supply might be very
unreliable{and a future piped supply may not be built for
many years, if at all. In both cases the area may still

be deserving of assistance,

It would be a useful exercise to draw up a map of the
expanded project area (under the proposed new phase of the
project both agro-ecological zones 4 and 5 would be

covered) showing all the information listed above and also
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... existing sand weirs. In this way a current assessment of

4.5.3

- the priority areas can be made. This should be -
incorporated into the planned review of the dam

. construction program in the second half of 1985,

Mapping
By using the aerial photos from DOS contract 194 with

nominal scale 1: 12 +500, maps can be drawn up of the target
LA+ ' {7

area. The first atep is to find the actual average scale

of the relevant photoe and this can be done by comparlng

the average topo height from the l 50 000 survey of Kenya

' sheets to the flying helght and the focal length of the

camera. Then by using a pantograph the 1:50, 000 aheet can

be enlarged to the required scale and the aer1a1 photos

‘used to correct the drainage llnes where necessary and to

plot toeds, crest lines, schools and all homesteads.-
(Care should be taken when an area is chosen which

straddles different aerial photo flying heights).

The 1:50,000.sheets often have errors in road alignment,
place names and portions. However, with a corrected map,
population clusters can be found. The crest lines are
useful because in due course the area of the catchment and

hence some idea of the flood flow can be estimated for

-

sites with er-odible banks or'where for some reasons

elevated side walls are required to keep the flood away

from the banks.
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At this stage the ideallapots for sand weir construction
can be plotted on the map along seasonal streams. It is
always worth looking for a site at a confluence where
storage will be greater aé the contour line corresponding
to the'top height of the wall will run around both streams
and enclose a larger area'on the upstream side of the

wall.

By using a stereoscope the relevant sections of stream can
be studied. The slope of the river bed can be assessed if
not actually measured. The general slope can be gauged
from contour lines crossing the river but this does not
generally give enough detail. Unfortunately the 1:12,500
scale does not normally allow rock bars crossing the
stream to be spotted although rock outcrops on either side
of the river may give a clue. The photos éive only a |
general indication that a site may well be found within a

given reach of the river,

Field Checking

Location of specific possible sites is best done in the
field by traineq personnel walking up and down the
relevant §é¢tidns of stream. Time can be saved by asking
thé local residents who can guide you to the right places

if the required conditions are explained.

The site itself should ideally have the following

characteristics:
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There should be a solid rock crossing the river with

. . the banks also of solid rock. =~

The river should have a low slope, 2% or less (in

Machakos IDP, the water section uses 1% or less) except

- if there is no other available site in an acutely water

short area.

Dug wells or surface water upstream (or down stream) of

the site indicates impeded drainage under the sand in

- that section of the stream. Most sites so far selected

had this characteristic and it is an important

indicator of a barrier under the stream bed.

The rock on either side of the river should not be

.. shattered as this may lead to excessive seepage around

the dam wall. A_few exposed-cracka however is not a
serious drawback. These can normally be grouted over
before the wall is placed. =

The type of sand in the river bed should be fairly free
of silt and for construction the particles should be
regular and with a range of particle sizes from fine to
coarse sand. The centre of the stream bed should have
coarse sand.f If there is an appreciable amount of silt
in the bed load where the main flow has.passed then the

Pt |

sediment is suspect as a storage medium,

Water Quality

Salty water is often found in the seasonal streams of

MbereZTha;aka and local information should be gathered on

this. This is normally quite sufficient to tell if the
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water is suitable for human consumption. Measurements of
electroconductivity are not normally required. The tongue
is a good enough indicator. If a very favourable site is
found on such a river a structure might be put but only on
the understanding that the water would be of use to
livestock and that water for domestic use would still be
sought elsewhere unless there was no alternative (in
contrast to many of the seasonal streams the perennial
rivers off Mt. Kenya tend to be very low in dissolved

salts) .
DESIGN

Wall Configuration

The shape of the wall shouid be as straightforward as
possible. A straight wall with upstream {ace of 3:1 slope
downstream face of 2:1 slope and top width of 0;5m hash
been adopted as standard. A vertical front face and 3:2
downstream slope has the same x-sectional area but is
slightly less stable. With an overburden of 2 metres of
water (neglecting velocity of flow) this keeps the
resultant }orce acting on the dam wall from the centre of
gravity within the centre third of the wall, as required
by standa;d_design procedure, Dams over 4 metres require
a chartefed engineer's design by law and would, in any
case, require a larger top width to mdintaiﬁ stability.
Taking cost consideratigqs into account, 4m. should be

considered the practical maximum héight.
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Concrete/Masonary Work °

. Concrete mixture 1:3:6 or mortar with heavy slabs

 4.6.3

Gk

fractured along parallel cleavage planes and mortared with
1l:4 cement; sand mortar. In the-concrete structure plumbs
(large rocks) may also be used provided that they do not

touch one another and that they do not constitute more

-than 10% of the wall volume. The use of plumbs obéiously

gives a saving in the amount of cement used.

Shuttering

Where concrete is poured between shutters, the shuttering
is normally made of 3"x2" vertical frame work with 10" (or
12") x 1" horizontal planks. Ideally the vertical frames
should be placed on the outside of the boards so that the
boards form the concrete to a completely smoothﬁsurface.
In practice the most convenient arrangement is to pu£ the
3" x 2" uprights on the inside of the boards so that after
the first pouring of concrete the uprights are held firmly
in plade by ﬁhe concrete and boards can simply be moved up
to the now fixed upfights for the next pouring. 1In the
end the slots oécupied by the uprights have to be fixed in
the upstream face after the 3" x 2"'s have been removed

and before plastering.

Prevention of Sliding
Where the foundation is smooth plain rock surface, dowel
bars 3/4" reinforczng bar) should be set into the rock

.....

along the length of the wall base, along the centre line
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- of the wall and in two rows 0.5m apart. These bars are

to prevent sliding. Where the dam straddles the rock bar
these dowel bars are not required. The artisans of both
the AMS stations believe that wrapping barbed wire between

the bars greatly improves the efficiency of this

- technique., Although this éeema unlikely the-practice has

been allowed to continue because of the lack of confidence

in the structure brought on by the idea of leaving it out!

Prevention of Si;;ﬁj:ign

In theory the structures should be built up in successive

layers of 0.5 or 0.75 metres in order to allow collection
of only coarse Qediment above the wall. The project
approach has not been to set up its own construction teams
(as at Mutomo SWCP) but rather to 5trengthep and_improve
the service of the AMS. Given this constraint the
logistics of moving the AMS team plus their staff,
equipment and camping gear to one site and then moving on
to another site is sufficiently difficult without adding
the difficulties of returning to the same site several

times.

Due to this conspraint'the wall is built in one go. As -~
found at the first site (Ciamithu), when the rains are
insufficient the reservoir fills up with unwanted detritus
causing foul water and effectively preventing storage of

water which can flow to the outlet.
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Because of thia the design was changed to _incorporate a
notch into the wall. The notch is merely a gap left in
the wall 0.5m wide :which will ~  allow all the suspended
load to pass but would be easily filLed in 1/2 meiFe
stages as the correct coarse sediment accumulateg. The
refilling could be done by an artisan and a couple of
helpers brought to the site with a few tools, a

wheelbarrow and a few bags of cement all transportable in

a small vehicle.

In practice, however, it has turned out that the notch is

" too small and that twigs and brénches are washed down and

" block up the notch thus défeating its object. In future

‘therefore a V-shaped notch is recommended 0.5m wide at the
‘bottom and widehing to 1.5m at the top (i.e. side slopes

approx 3:1).

-

The use of a notch has caused misunderstanding and has to
be explained along with the sand weir principle. The
initial reaction is 'what is the point of building a dam
and then leaving a hole in it?' which is a fair question

if no explanatién has been given.

Extraction of Water .

There is stillJﬁncértainty over the best method of water
extraction. However, the simplest, quickest, and
therefore most cost effective method is to provide no well
or piped outlet in the wall.: The water can then be

extracted by using hand dug wells in the sand, something

99
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,which is well understood by tradition. This approach also

means that there cannot be any wastage of water. The

absence of taps, handpumps and other paraphenalia may lead
“to criticisms from 'high ups who thlnk thxs is not real
development. At a recent Steerinq Committee it was
decided that wells with handpumps are to be installed at
existing and future sites. The committee felt that better

quality'ﬁater would be obtained in this way.

. The most extreme example so far of the time and money used

~ in providing an e;traction point in Kirigo on Maribwe

river in Iriatune sublocation (Embu). The weir itself

_was constructed in two months at a cost of some

K.Shs.80,000. The 'walk in' well took another two months
and coet a further K.Shs.50,000. There was a deal of time
wasted here by having the AMS undertake an-unfamiliar item
of construction. The well is working well at present,

however.

It has been the practice to place 2" GI pipe with puddle
flanges through each of the walls to act as a drain or
take off point if required. The pipe is then connected on
the upstream side to a concrete collection box which in
turn is connected to 2" PVC slotted (usually cutting a
herringbone pattern with a hacksaw) pipes radiating from
the box. These act as a primitive filtration system when
surrounded by small stones and sand. Refer to 'Standard
Details Drawing Dam Contract'. (The slots in the pipes

shoqld face downwards). This method of filtration has not
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been fully proven. In some cases, e.g. Gakurungu in Embu

it has failed.

Improvements for the future could be made as follows:

1.

Replace concrete collection box with pipe fittings.
This would save time. The first site had a 1" outlet
pipe and 3' coilectors and the cost of the pipe
fittings and reducers required to connect them is
prohibitive. However by keeping the same size of inlet
and outlet pipe (2") the coupling becomes much simpler.
With 3 radiating plastic pipes the requirements would
be only one 2" GI cross (or 2, 2" Tees if cross
unavailable)plus 3, 2" PVC valve sockets screwed into
the cross. Given the time saving in not having to
construct a box this would be cheaper than the
collection box. (The end of the 2" GI pipe should have

a plug, not a valve).

The laying of the riltration material around the PVC
’drain'lpipes has not been correctly done in the past.
The AMS supervisors have tended just to pile a few
stones andfsand over the pipes and hope for the best.
This is quite inadequate. Once small stones
(preferably gravel) have been placed around the pipes
(on all sxdes) then sand should be brought to
completely cover all the pipes and the area between
them. In fact the investment required to fill the

reservoir sump with sand in the 10m above the wall
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would be well worthwhile to ensure that the correct

sediment fills the area around the filtration system.

CONSTRUCTION COSTS

Finance

Under an amendment to EMI/SWCP an additional sum of e

slightly over K.Shs.2 million was allocated for the

construction of 15 sand weirs in UK FY 184-'85, Some of

these funds were to go to dams constructed under contract

while the remainder was for the AMS to contihue their

construction programme with.

Cost per Structure

It has not been possible to ascertain the exact cost for

any structure because some labour and transport costs are

always shared between jobs running concurrently. The best

guess cost breakdown for work undertaken so far is given

below:

Ciamithu
Kirigo
Gakarungu
Ngoce
Karumba
Mbita
Muguambiti
Gwakamwangi

Karumire (EI)

% Complete

100
100
100
100
100
100
‘100
90
5
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Cost (K.Shs),
to Apmil '85

142,000
152,000
70,000
70,000
80,000
140,000
60,300
70,300
23,700



© 10. Mwakiri (E2) 60 33,500

11. Rienu (E3) 50 36,100
12. Thura (E4) 3 . 2,000
13, Mugumoni (M1) S0 90,000
14. Munyari (M2) 'Postponed to 5,000
FY 85-86
15. Mbachacha . 100 _ 125,900
16. Muthangacwe ~ 100 98,200
+17. Mubura 100 130,000
18.: Upper Gakauni ; 100 50,000
h19. Ruguti 100 114,800
20. Karies Ka Mburi (m3) 100 97,500
21. Macagwa (M4) L AT ?
22. Kamwathu (MS5) ggsgggggd to O
. 23, Tunyai furrow 70 156,000

i-S,'13, 14 - Machang'a AMS

9 - 12 - Sema Building Company
15 - 23 - Chiakariga AMS
; K.Shs.
Cost breakdown Tunyai furrow: (Approx)
- intake repair 80,000
45,000

- redigging furrow

- road culvert 25,000
- minor structures 5,000

Up to now a éuide price of K.Shs.125,000 has been used

with the breakdown of costs roughly as follows:

Salaries, wages, allowances 50%
Materials 20%
Machinery Hire 30%
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Note:

1. Salaries are those for 'workspaid' staff only. The
cost of GOK staff time can be ignored as their saleries
are paid by the Mlnistry Headquarters but their
allowances, lunches, etc. are included. by

2. Material costs includeltemporary hpusing units, cement,
timber, narls and pipes.ﬂ_}_ '

3. Machinery hire includes costs of fuel, spares and

~ repairs which are deducted from the invo;ce for hire

before payment to the D.C.

In the materials the main 1tem is cement, say 15% of the
total cost of the structure. The price of cement was
raised in Feb. '85 by 20% from approx. K.Shs.70/- per bag
to K.Shs.84/- per bag. This means an overall rise of only
3% or roughly K.Shs. 4000/- per structure.” The & cost of
materials is low because sand and aggregate are normally
available near or on the site (the river channels belong
to the state so that no land owner can claim for the cost
of sand). The cost of water is the cost of hauling so

this is incorporated under transport.

More importantly a salary reQiew is currently being
undertaken by the Directorate of Personnel Menagement. As
a result it is likely that casual labourers' wages and
allowances might rise by 30%*and salaries of establishment
staff by rather less. This could increase the overall
cost by as much as 15%.

% stop press - salaries raised by 20% on 2/5/85
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By July 1985 therefore a more realistic guide price for

budgeting would be K.Shs.150,000.

T R

'Efficiency of BMS teams

There is no doubt that over the last two years the

construction teams have becoﬁé,more efficient and as
efficienﬁy improves costs come down. The first dam at

Ciamithu took 5 months'ana cost K.Shs.140,000 plus; There

"is no reason why today this could not be done in 3 months

at a cost of K.Shs. 120,000 (even allowing for inflation).

o o TR d atdimed

The key constraints for efficiency are:

g5 1. Supply of materials to site,'especially cement;

" 2, Supply of water to site and arrangements for temporary

storage;

3. Supply of fuel for tractor or lorry.

-

The obvious difficulties then arise due to a lack of
transport, especially lorries in good conditions as well
as management by the officer in charge. (Breakdowns and
punctures especially in worn out tractors, trailers and
lorries are the.biggest time wasters); The project should
consider deployment of the tractor and trailer and lorry
to be supplied to thg project as a part time basis to ease

these problems;

With regard to machinery the next 3 year phase of the

project could aid the situation as follows:
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A comprehensive list of spare parts could be drawn up for
the machinery and vehicles required for completion of the

sand weir and furrow construction work over the next 3

_years. A project amendment would then be prepared to

obtain these parts tax free from the U.K.__After_the
supply of these parts (which on current form.would take
about 1 year) these would be_passed to the twd stations on
the strict understanding that the machinery was to be used

for EMI Project_wo;k qnly_for a defined period, an

_undertaking which should be made by the PDA or the DAO's

before the amendment is submitted.

The following_equipment ideally be made available by each
station to the project for a fixed period after the
necessary repairs.

7 ton lorry | _ -

Small vehicles (Landlkover/Pick up)

Compressor

Tractors (with functional tachometers!)

1

2

1

1 Concrete vibrator
2

1 Tipping trailer
1

Tractor drawn water tanker.

The tractor and-trailer and lorry already ordered under
EMI/SWCP'shduld be available at least part time for

construction work and should therefore be reckoned amongst

the available machinery.
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AGRICULTURAL MECHANISATION SERVICES

General
“In Embu and Meru districts the AMS has established one

‘station per district. In Embu a station was established

at Hachang'a in 1978 (originally sited north of Kiritiri

But later moved to the present site near Kamburu). The

““station was set up under the sponsorship of an FAO soil

and water conservation projeét which only lasted for two
years but which made the initial input of offices,
workshops, etc. In Meru, the station at Chiakaiiga began

in 1979 as an off-short of Machang'a;'

The AMS offers 4 services. 1. Tractor Hire (THS) 2.
Farm Survey; 3. Industrial Machinery; 4. Soil and
Water Conservation. In the early years funds were
available for all sections including SWC (which in Embu
was interpreted as water conservation only). Several dams
were constructed notably the three at Kerua, North of
Kiritiri and close to the original EAO project base.

These dams are concrete and still provide an important

source of water. for the area.

From '8l1/'82 onwards however funds for public works were
no longer available.' From that time the stations have
functioned on.a fevenue earning basis only. The public
works such as dam construction then ceased. In Meru, the
Chiakariga station also constructed dams including the
sequence of 7 small sand weirs on the first dry stream

crossed on the road Chiakariga - Marimanti. They also

107



4.8,2

built the water furrow to Kamwimbi (north west of

Ishiara).

Role of EMI/SWCP e
The EMI/SWCP hoped to be able to revitalise the dam

construction work of the AMS in the two districts.
Originally it was assumed that the project would act as a
client to the AMS who would invoice the project for
services rendered. This would include hire of personnel,
machinery, the rates which are set out in form
LRDD/April/1982, and charges for material used. The SWCE

would supervise periodically to check on progress.

This did not work out because the stations:

1. Have insufficient funds to operate and maintain their
machinery;

2. Funds for fuel are insufficient and puféhaslhg

procedure can be lengthy.
3. Earnings go back directly to the Treasury so that there
is nb incentive to operate efficiently and plough back th

funds into the upkeep of the station.

Two officers were given training in dam siting in the
EMI/SWCP offices for 6 weeks in April and May 1983, Mr.
K.B. Chiybnzo (from Machang'a) and Mr. J. M. Karani -
(called Macharia) from Chiakariga . These two officers
were trained by Chris Mackintosh and SCW in basic photo

interpretation and mapping plus field checking for
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selecting good dam sites. (see also 'dam site

selection').

They grasped the methqdoldgy.fairly well and were
subsequently issued.with a Casella stereoscope and a set
of DOS contract 194 1:12,500 reprints, each station
receiving prints covering its district so that the mapping
‘and site selection could continue. They were also issued
with pantographs for mapping within the stations.
(Chiakariga has made good use of the photos, but Machang a
has made almost none). . unfortunately soon after Mr.
Chiyonzo had completed his training he was transferred
back to the station by the Station Manager to be put in
charge of the workshop. Chlyonzo s tralnlng is in farm
machinery but there was no soil and water conservation
officer in the station at the time of selection for

' trainlng by EMI. The work was then given to Mr. S N
Karaga, a new diplomat from Egerton College who had the
right background but had not been given the specific
training required by EMI staff. (This is indicative of
the management. style of the then Station Manager) .
Mr.Karaga stayed with the project for nine months and did
a fair job technica}ly; "His handling of staff and
relations with.tﬁe manager were poor and after much
acrimony Mr. Karaga went to THS and Mr. Chiyonzo was

eventually returned to the project in June '84.

"oy d
L™ B
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4.8.3 Implementation

The first construction was undertaken 1 km from Kiguambiti
on the Ciamithu Stream and about 5 km. south of Ishiara.
} The construction team of 6 works paid staff from Machang'a
was left to set up a camp site with their tents but beyond
5 * " this was provided with no construction equipment or tools
whatsoever, apart from a few shovels. The thén manager,
Mr. Maina, claimed that the EMI project said it would
provide all necessary tools. This was partly a
misunderstanding but also reflects the lack of tools
available in the station and ghe low level of management.
The team was left in this condition for 3 weeks. The

project then supplied what was necessary for the work to

4 continue.

-

A list of all tools supplied is available from Mr. Kareru,
the office clerk responsible for store keeping (there is
no trained storekeeper in the project) at the project

offices, Embu.

The method.of payment was originally to be by invoice from

the station, the manager asking the project to provide 'up

compressof and concrete vibrator (the cost of the fuel
then being deducted from the invoice before payment) .
Private clients are also asked to do this., (Before July

1983 when District Focus came into effect, payments went
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to the Accounts Controller, Ministry of Agriculture but

now payments go to the District Commissioner) .

The stations are supposed to qreate more fhnds for the
ministry. Rotating funds are not normally allowed within
the government, The small amount of funds available in
the votes (now held by the DC) means that by mid year

(Jan./Feb.) the votes are exhausted and work comes to a

halt.

Due to the stations having difficulties with funds the
pro:ect eventually found itself paying directly for
materials and also paying salaries and allowances for the
field staff. This left only the machinery hire less cost

of fuel, spares and repairs to be paid by invoice.

This situation has continued up to date. The .SWCE found
himself involved in handling large cash sums as imprest to
officers from AMS Stations and dealing directly in
purchase of materials and fuel. The result was that
during the period January to June, 1984, 60% of the SWCE's
time was used on dam construction matters. This was
deemed to be unsatisfactory and in September, 1984, the

PDA and DAO's agreed to a new financing system.

InISeptembet, 1984 two bank accounts were opened at
Barclays Bank (Embu and Meru branches) one titled EMI Dam
Construction (Embu) and the other ditto (Meru). These
were given an initial float of K.Shs.lﬁ,OOO which was

made up to the present level of K.Shs. 50,000 as a
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rotating fund for each station, with.the relevant DAO and
officer 1/C of the construction as signatories; (The
BDDEA was idtially unhappy that no TCO was-a signatory but
it was pointed out that it would be cupbersome for SWCEor
Tony Moody to bé.signing cheques for.the Meru Accoupt and
in any case the idea was to ease the administrative burden

on the SWCE).

In this way all the rouﬁine payments for materials, fuel,
salaries, allowances can be made through the.DAO's office.
Only the machinery hire is paid directly from the EMI Co;
ordinators office as sums may be too large for the

50,000/- float to cover easily.

Reimbursement is then made from the EMI project account.

A covering voucher is prepared for the receipts/vouchers
from the officer I/C qonstruption. The SﬁbE's office then
checks the entries, addition and correct use of the funds.
This voucher is then certified by the SWCE and passed to
the coordinator so that the dam construction accounts can
be reimbursed. So far the system has operated

sucqessfuliy.

In theory there is up to 100,000/~ which could be 'lost'
in so far as misuse of the imprest is always a
possibility. This has to be accepted as a reasonable
risk. To the time of writing only one such case has been
found. In the case of vehicle repairs the SWCE has asked

the stations to clear the expenditure before commencing
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the repair. In the case of one vehicle for Chiakariga

:approx. 4000/~ were spent on repairé'which were not

‘authorised (because the vehicle is not used for EMI work)

and this money has not been reimbursed. The sum is still
outstanding and the DAO Meru has to solve the e

situation.

liﬁma Constructed under AMS Machang'a

Dams constructed under Machang'a AMS, in order of
completion are; d

1, Ciamithu July - Dec. '83

2. Kirigo Dec. '83 - April '84

3. Ngoce Close together Iriatune/K .atheru sub-

)

) location. Constructed simultaneously =
4, Karumba ) supervised by Karaga.

)

)

5. Gakurungu Feb."h4 - June '84,

-

6. Mbita Rock Jan. - August '84
Catchment (No construction July - Sept. '84)

7. Muguambiti (October '84 - June '85)

8. Gwakamwangi (Dec. '84 - June '85) to be completed by
June '85.

9. Mugumoni  Marimanti location, Tharaka

10 Munyari i . AR

For exact details of construction it would be best to
visit each site with the AMS Officer concerned but a few

comments can be made as follows:~-

1. Ciamithu dam suffered from poor rains during 1984 which
meant that proper-sand deposition in the reservoir did

not take place but rather vegetation was left rotting
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in the reservoir which causd the water td become foul
and scared the local people off using the downstream
well connected by a 1" GI pipe through the dam wall to
the reservoirqand in ﬁhich the water was particularly
rank. A harambee effort washorganised in August '84 by
the chief Kiangombe for digging out the black rotten
vegetative matter from the reservoir but only a little
material was moved. However after the good rains of
October/November'84, the reservoir is properly
sedimented with coarse sand and the water quality

should improve. How much of the rotten vegetative

"matter remains at the bottom of the reservoir is not

known.

The l“ GI pipe was broken during the single flood of
April '84 and has never been properly closed off despzte
repeated requests to Mr. Chiyonzo to take care of this.
During the dry season Feb./March '85 a temporary wooden
bung.in the outlet pipe was removed and the reservior

ran dry.

Kirigo. An ideal site apart from some leakage below
the wall which is acceptable because livestock can get
watei-beioﬁ the well. The site was selected after
walking the stream with the local elders in late 1983
(it was the last of 4 alternatives suggested by the

community) .
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The well constructed on the upsteam side was expensive
and not be be recommended. It has been recently
repaired, the walls having been built too high with no
cross supports and having collasped into the well.

The storage should be good at this site.

The only problem is the large rock in the river some 30
yards upstream of the wall. This should be removed in
the dry season either by compressor and drill than
breaking, or by fire and water (build a large acacia
wood fire over the rock for a week, then pour on cold
water to cause heat differentials and cracking - then
smash) . The rock is preventing sedimentation just at
the point where water feeds in to the well and there

will continue to be evaporation losses if the rock is

not removed.

Ngoce/Karumba/Gakurungu. Sites all have small storage.
Gakarungu has foul water and blocked pipe as of
December "84, Ngoce needs repair below the wall where.
flood is cutting back into the softer rock under the
wall. These structures were built in double quick
time, an average of one month each and at a time when
due to a ehor;age of'funds the works paid staff were
receiving no field allowances and feared that their

jobs would soon end.
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4. Mbita Mbita rock catchment was a project initiated in
1982 by the Hon. J.J. Nyagah; M.P. for Embu south and

Minister for Water Development;

The catchment is on the western side of Mbita Hill,
northwest of‘Kiritiri.. The site having been selected,
the job of construction was left to AMS Machang'a, the
Ministry of Water Development providing no iﬁput until
very near completion. (This provides a good example of
the political pressures that the station is under).
However AMS Machang'a managed only to dig the trench
and place concrete a few inches thick at the bottom.
Unknown to the SWCE at the time of first inspection the
foundation was not properly excavated down to bedrock
and the wall,.after completion now suffers from
leakage. The thin layer of concreﬁe'maskgd the
improper excavation. In January '84, the station
manager asked the Project for assistance which was
originally granted in the form of 3000 litres of diesel
to fuel a D6 for excavation of the catchment regervior.
At least half of this fuel was diverted by the manager
to other uses. As a result the soil was not pushed
properly out of the catchment and may now be washed

back in.

The project eventually paid for all the requirements to
finish the structure despite the fact that it was
obviously not an ideal site, the wall being very large

compared to water storage volume. In sand weir

»
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construction the ratio should never fall below 1:30 and
preferable 1:50 or more should be sought. (Ratio of

concrete to water, pot to total volume) .-

in March '84 however, it became clear that EMI funds
for construction were also becoming short and therafter
the MOWD paid one month's salary (April) and provided

' 100 or more bags of cement. The project provided 300
bags of cement and invested a total of K.Shs. 140,000
approx. at the site. The job was finally finished in
August '84. The plan is to send water to a nearby
school but funds will now have to be sought for the

pipe work to do this.

All the previous dams, apart from Mbita rock catchment
lie in Siakago division and there was same pressure
from local councillors and agricultur~al staéf to see
that Gachoka division was not excluded despite the fact
that Foster Parents Plan International is concentrating
on that division and has since become involved with the

construction of earth dams.

However, Kiambere being a target area as far as water
supply is concerned it was decided that AMS Machang'a
would be givéh three sites at Kiambere. Only two sites
have been started (one is complete and the second is
almost complete at time of writing). 3 sites were
selected, one of which has-briginally been found in the

training exercise of April/May '83 (Mdguambiti) and the
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second, Ggkamwangi having been a site approved by the
sub-DDC (Divisional level) and subsequently the DDC

some 2 or 3 years previously.

A third site after inspection by SWCE was found to be

unsuitable;

7. Muguambiti. This weir lies just off the tarmac linking
Gitaru and Kiambere HEP site and 6 km from Kiambere
market. A small storage site but no better site was
aeeilable. This is a case where a guide height for dam
walla is not a good jdea. If the cross section profile
has a sharp cut in it then a low wall results from
hsing a fixed maximum height. However in order to
increase the storage 30 cm was added after the wall had

been built.

8. Gwakamwangi. Lies only 2 km from Kiambere market and
even closer to the Kiambere borehole (which gives salty
water). This site was originally passed by the DDC as
en earth dam but after seeing the broken rock
foundation it was clear that only a concrete wall would
give a good seal and be safe from flooding. The
reservoir has a gaéa configuration (and incidentally is
covered in sear grass, at least before flooeing). The
storage should be excellent. Water drawn from the sand
above the site is said not be be salty and therefore

favoured by the community.
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There have been delays in construction because the
officer in charge, Mr Chiyonzo moved in January '85 to
Meru to cope with two of the dam sites not given out to
contract in that distrlct. The AMS Machang'a team are
currently at work on Ml (Mugumoni) and M2 (Munyari)
leaving the other 3 sites from the Meru contract to

Chiakariga.

During a meeting with thelﬁae, (Embu)SWECE, Mr. Kemboy,
the hewiuanager at.Macﬁang'a aad Chiyonzo‘in the DAO's
effiee it was agreed that Gwakamwangi site would be
supplied with water tw1ce a week from the station by a
lorry carrying oil drums fllled w1th water. This
arrangement failed causing at 1east one month's delay.
Construction is continuing at present because water has
collected at the site after the recent rains. The
structure will be expensive due to idle time. The site

should still be complete haever by June '85.

4.8.5 Dams Cosntructed Under Chiakariga AMS

In

%5
3.
%
4.
j- 5.
N 8

; To

order of completion

Mbachacha Oct.‘-_Dec. 183
Muthangacwe Oct. = Jan, '83
Muburs . den.ie Anti Tek
Uéper Gakauni May - June '84

Ruguti .. Oct, "84 f Jan. '85
Karie ka Mbiri Feb. '85 -.April 185 .
be completed by June '85.. ... 5
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1.

Kamwathu e b ey 2o A1 ¥LaH

Maragwa

Mbachacha. 'Sponsored' by Kagumo women's group who gave
free labour from time to time thtoughout the
construction period. This is the only site where there
has been a real unprompted self-help contribution
mostly in collection of small stones for use as ballast
and in the filtration gallery. Casual labourers were
also employed for the main construction work. The
community was very pleased with the dam (see letter

'congratulations' in Chiakarlga AMS f;le)

The 'downstream well' was not realistically sited in
that people have to climb up to the well to draw water.
The best way of drawing the water has atill to be

decided with the chief and leader of the women's group.

Muthangacwe The original site was located in February
1983, visited by SWCE, Mr Karani and Chris Mackintosh.l
The site was later changed by the AMS because of fears
of leakage through the shattered rock in the valley
sides. The dam was relocated about 300 metres
downstream on a hard but porous partially weathered
rock whioh.is common in the project area (and commonly
found to be water bearing - the same rock is found at
Karie Ka Mburi (M3), east of Gatunga). The wall was to

act a recharge for a stream bed well some 150 metres
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below the site which although fairly reliable always

dried up in the June-September dry period.

As such the dam wall is supposed to;gllow water to seep
under it. Water is normally found just below the wall
where stones have been excavated during flood. If this
acts as a watering place for animals it is well and

good as long as foriginal well is kept for domestic use.

A well in the river bank was supposed to have been dug
' juat on the eastern bank sllghtly above the wall

poaltion. Mr Karani decided for some reason to move

the well downstream 100 metres or so to a site where it

has never been used.

Both sites 1 and 2 are in Sou-th Tharaka and in
January '84 the emphasis shifted to the area between
Gatunga and Kathangachini in North Tharaka location (in
future this very large location may be subdivided)
which is an area with acute water shortage and

although it has a low population density due to past
trouble with. "shifta" livestock are walked for long
distances, either to Thanantu river (on which Gatunga
market lies) or Thangatha (just to the east of
Kathangachihi) or to the Tana River. A large AMS camp
was established with some 8 or 9 temporary living units

being provided by the project. This camp is still in

-use and is at the Chief's camp, just beyond Gatunga

market.
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3. Mubura. This dam site, although remote has prompted
more controversy than any other. The site is near to
MubyrgPrimary School (120 pupils). The site had many
wells within the sand ihdicating'that rock barriers
below the sand were holding back water and these wells
were clearly visible on the ;:12,500 aerial

photographs.

This dam is the only truly subsurface structure of the
'21 built or to be completed by June '85. i.e. the wall
was built up to the height of the sand bed but not

higher. The construction was delayed for several weeks
by the presence of a large volume of water at the site
and the AMS-having an old, malfunctional pump. (A new

small 1 1/2" pump was supplied to Chiakariga AMS in
March '85). y ~ .

The controversy over the dam arose from two factors.
The first was local politics. During a meeting at the
school} which took place when the construction was
drawing to a close, the Chief (Kanake) and the local
councill&r promised that this dam would have pipés from
it leading to a storage tank and a distribution system
to taps (piped water is often seen as the only 'proper'

sort of water supply);

No such idea had.ever been mentioned and it was, in any
case, an impossibility.  The 1oca1-populous were

disgruntled therefore to find merely a concrete wall.
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4.

After a meeting to éxplain subsurface dams in February

185 at Chiakariga, Chief Kanake expressed his complete

satisfaction and said how much higher the water level
in the river sand above the wall was now compared to

the level before the wall was built.

A second curiosity was found in that after the rains

"immediately following completion most wells upstream of

the wall had a boosted water level but the prime site

directly in front of the wall was as dry as a bone!

There seems no clear explanation for this but in

‘'general everyone accepts that the dam 'works'.

HDPQI.QQkﬂﬁni. This'is the smallest of the dams to be
built in terms of volume of concrete. The site is near
to another similar structure at lower Gakauni built
with the assistance of the Catholic father at Gatunga
Mission with advice from Brother Ajese from Meru, (an
experienced technician who seems to have had a hand in
most of the construction work of the Catholic Diocese
of Meru). Both these structures were made using large
flat stones mortared together and plastered on all
sides. This technique seems a good one where stones
with clean roughly pﬁrallel cleavage planes are
svhilabia;” ' ( same method used at Ruguti.) The
masonary wall is not as strong as ordinary 1:3:6
concrete but should be cheaper, saving oﬁ cement and

eliminating the need for shuttering.

123



In the case of U. Gakauni, the dam'wall had weak mortar
placed at the southern end which may have to be

replaced if eroded by floods.

5. Ruguti. South Tharak (Kamarandi sub-location). The
site was not fgvourable but no better could be found.
The foundation is good but the storage poor due to the
steep slope of the stream. . This structure took 4
months to complete. Again the delays wereldue to lack
of materials and transport problems. - The DC 'borrowed’
the only functional lorry from Chiakariga for 2 weeks
and the tractor had constant punctures which kept it
off the road most of the time. It has yet to be seen

how this dam performs.

6. Karie Ka Mburi. One of the sites to be within the Meru
contfact is now half complete. Built on rock similar

to Muthangacwe with water found when excavating.

If water is easily pumped away to storage, either in
drums, or another hole dug for the purpose then

transport. of water for concrete mixing can be reduced.

7,8 Maragwa. Knmyﬁthuf ‘Maragwa built on solid rock
foundation. . Storage won't be great but site should be
safe. in éonstrast Kamwathu is not a very good site
and care will have to be takeﬁ to providé side walls to

keep flood flow well away from the erodible banks.
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4.8.6 Tunyal Water Furrow
From October '84 to March '85 Chiakariga AMS also involved
itself in the rehabilitation of the Mitunguu-Tunyai water
furrow (sketch map of the alignment is provided with this

report).

The furrow was originally constructed during the 1940's
.and ran from the intake above Mitunguu on the Thingithu
river through Tunyai and finished up by discharging at the
source of the Muthangacwe stream. - As such it provided 30
kms. of flow line from which water for human and livestock
‘consumption was drawn. As the years passed however the

: performance of the furrow deteriorated because:

1. The demand for irrigation water at Hituﬁguu increased
as settlement of farmers from high potential‘areas
continued. An increasing number of small furrows\was
drawn off from the original furrow so that flow to
Tunyai decreased. .

2. Some parts of the furrow silted up due to bad
alignment. -

3. Some sectioné suffefed from seepage and seepage caused

collapse of the bed and walls in isolated places.

Previous atteméts:to repair the furrow have brought only
short term improvements. A section just above Tunyai was
concreted (50 metres) to protect the furrow ffam water
éoming ddwn from ﬁbdﬁe whicﬁ'was-exéavating out the furrow

but this again is slumping and may have to be repaired.
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The rehabilitation of the furrow has been a DDC priority
for somé years. In October '84 the Tunyai area was
suffering from famine and despite-the‘high local priority
it was felt that to calllself-help'labour to undertake the

work was unfair ‘'and unrealistic.

Labourers were hired to re-dig the furrow at 3.15 per
metre and some 5 km. were excavated. The section of
furrow below Tunyai is still uncorrected but this will
have to be completed in FY '85-'86. The project has

already spent K.Shs.140,000 + on this work.

The main change that has been made to the furrow is that
about 2 km above Tunyai a new section of furrow (about 800
metres) has been dug to subply water to another dry stream
called Gakurungu which 1eadsleastwarda through a';ery dry
area and Thingithu river again just ébove Marimanti; éASP
ranch. The water is to be divided 50:50 using a division
box (which will have to be managed so that rival groups’
don't block each other's furrow) which means that the
furrow must be able to carry enough water to satisfy both
areas, Or }ather to maintain a reasonable flow in the
Tunyai section. Water wiil be drawn by bucket or karai

only - not by blocking the channel.

The furrow has a licence for extraction of only 150 ?
litres per second. This could be checked with water
Bailiff of the MOWD, Meru who has” the responsibility for

extraction 1iceﬁces and could be revised if possible up to
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200 litres/second. The furrow should be able to cope with
this flow, and should be designed to so in the new upper
section which will act as a diversion around the néw
irrigation area (under German aided Mitunguu irrigation

scheme) .

The first 150 metres of the furrow has been partially
lined to prevent water going back to the river and to
protect 2 other points in the upper section where the
furrow runs along a steep section of the river bank.
Taken together these spots were causing an estimated loss

of 10% of the flow before the repair.

A new road culvert has been installed just below the point
where water is diverted from Kireria stream in Ngoce's
swamp (Mzee Ngoce is the father of Chief S. Tharaka).

Here the old culvert has sunk over the years due to the

overburden of heavy trucks.

The furrow has been re-0pened from Ngoce's swamp up to

* just béyond Tunyai but only drawing water from the swamp

and with no recharge from Thingithu. Flow from the swamp
will be inadequate during the dry season.l Irrigation at

the new scheme should begin early 1986 and this should

- remove all obj;ctibns about diverting the furrow. Chief

Mitunguu has already said that the furrow can be diverted

on a new alignment around the town and this section should

be completed at the earliest opportunity.
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Unfortunately,'for the management and maintenance aspects,

this furrow  flows through two divisions. The border
betwéen S. Imenti and Tharaka crosses the Mate Road (main
road, EnaJIshiara—Mitungpﬁ-Gaitu-Meru) just above Tunyai
Qt the junction to Materi Girls School (and dispensary)

which is run by American Catholic Brother John.

There is already bad feeling amongst the Tunyai (Tharaka)

people who feel that Mitunguu (S. Imenti) has taken 'their

" water' as described in 1. above. The only way of managing

the furrow is to get the two chiefs to co-operate in
maintenance, desilting, clearing the channel through
Ngoce's swamp) and management (making sure no one blocks
the furrow etc.). If it is proven that the diversion to
Gakurungu functions, then Chief Marimanti will also have
to be involved as his location will be the main |

beneficiary.

At a meeting in February '85 to explain the purpose of

~sand weir's and to discuss ways of managing them the

*
Chiefs of Mitunguu and S. Tharaka were told to give self-
help lJabour to complete the furrow under the direction of

AMS Chiakariga. So far nothing has been organised.

POTENTIAL EOR EURTHER WATER DEVELORMENT

In Lower Meru, local leaders are aware that the perennial

rivers running through the area are not being fully

. utilised either";n terms of water supply or irrigation.

* py the D.O., Tharaka
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In Tharaka division there is very little irrigation taking
place apart from, 1. Materi Girls Schbols - Brother John .
has a pumped water irrigation plot. 2.-'Thara£a Secondary
School - pumped water to spriqkler irrigatioﬁ to about 5
ha. 3. Church elder Sfephen Nijeru at Buungu. 4.

Irrigation from Nkondi furrow has always been limited and

- has now been stopped completely by the Chief.

There is a good deal of undeveloped potential for water

furrows for drinking water and irrigation. If the furrow

is designed for irrigation it should be elevated but if it
is for water supply only then'it shopld be below éround
level so that water has to be 1iftgd from the furrow and
cannot be extracted in large volumes (as with the Tunyai
furrow). The practice of blocking such fﬁrrows for
diversion of water to fields is highiy anti social and
should be diséouraged as stréngly as possible. In the
case of the Tunyai furrow, where water has to travel over
a long distance, 15 km. or so, to Tunyai market there
should be minimal interference from upstream users. If
water is to be extracted it should be by bucket or

jerrican only.

To irrigate from a ﬁurrdw more specialised conditions are
required than those for conveyance of water by the furrow
itself. A furrow can be constructed for water conveyance
through soil which may be infertile or otherwise

unsuitable for irrigation and across terrain which is too

steep for irrigation (normally 2% or less for furrow
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irrigation). During the planning stage the District Water
- Office should be consulted as all water extraqtion

requires a licence from the water bailiff.

Areas where furréw development should be explored are

those where the rivers aré not deeply incised and where

the topography is not too severe. In Meru thése are as

follows: - -

Existing furrows include

1. Kithenu

2. Tunyai

3. Gachongo

Possible future developments:

1. Area between Mutonga and Kithenu river.

2. Area between Kithenu river and Mate road borde:ed by
Mitunguu to the north and Materi to the south.

3. Ruungu on the east bank of Thingithu

4. Kibqua area between Manyari (dry stream) and Kathita

5. Nkondi and Mukothima (from Thanantu).

There is a‘large area between Kathita and Thingithu Livers
which has no permanent water source. In conjunction with
Mr. Karani pf_Chiakariga AMS the possibility of supplying
water to-fhe:dry stream which runs from 642959 to 838897%
over a distance of some 20 kms. was explored. The dry

stream (Munyari) concerned could only be féd from Njue or
Mariara streams. Njue is too small to give sufficient

flow all the year round (it dries to almost nothing in the

* Grid references, 1:505%89 Sheet



long drdught) but Mariara on the other hand is a large
river with a fairly constant flow = duriné the 1984
drought it was seen to be carrying as much water as

Thingithu, probably in excess of 1.5 cu.m/s

No convenient site was found however for diverting the
water from Mariara. A two stage diversion from Mariara-
Njue—Mun:yari was also considered and there is a possible
ﬁjue-Munyari diversion at 640963 but still none from
Mariara-Njue. The idea was dropped when there was no
immediate obvious diversion site but it could be explored
aéain because of the potentital benefits to the dry area
concerned. If a low maintenance solution could be found
which would fit a budget of K.Shs.200-300,000 installation

cost it would be well worth while.

Existing Furrows Include: . :

1. Mitunguu-Tunyai - Discussed in detail page

2. Kithenu. This is a short furrow running from the east
bank for some 2 kms. whereupon it divides. The eastern
branch could be taken a lot further but was stopped due
to objections raised by a farmer that his field had
been turned into a swamp by water seeping ffom the

furrow.

The furrow was dug in 1976 by Harambee effort organised
by the now Chief Mitunguu. There is no permanent
diversion structure on the Kithenu river but trash,

stones etc. are placéd across the river each dry season
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to ;ct as a weir and raise the water level sufficiently
to get a suitable flow into the furrow. The Chief has
asked for assistance to construct a proper weir and
this should be folloﬁed up by the project. If a weir
was constructed in the first few metres of the furrow
to allow flood flow té go back to the river (as at

Tunyai furrow intake).

A committee has been formed in order to look into
possibilities of a furrow running from the western bank of
the river but so far no action has been taken, - Chief
South Tharaka should be contacted about this.
Possibly the same formula of self-help furrow digging plus
project assistance with hand tools plus materials and

artisans for construction of a weir.

As mentioned above it would first have to be decided
whether the furrow would be elevated or not depending on

the use to which the water is to be put.

Although, in general, Embu district has less potential

for furrows, in colonial times at least three existed in
Embu, leading water from upper Runyenjes Division to the
1owe£ areas of_siakégo division. There is only one furrow
which sﬁillhfunctions. This runs through Embu town and

is under the jurisdiction of the D.C.

The old furrows in Embu could usefully be rehabilitated

for weter supply and possibly small scale irrigation.

* Ask chief about Ngu'uru-Gakirwe Project
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. There are also proposals for new furrows €.g. from the

" junction of Rubingazi/Thibé confluence to Maki ma.

Interest in water furrows in both lower Embu and Meru is
at a peak because of the recent drought. Furrows tend to
be neglected in times.of plenty if maintenance is not

properly organised from inception._

One pre-independence furrow feeds water from Thambana

. * '
stream to Kapingazi which is then tapped and water led to

a small stream, Ngerwe which leads to Kiamuringa in

Siakago Division Embu District.

CONTRACTS FOR DAM CONSTRUCTION

Aftek the ingial unfavourable experience with the AMS in
dam construction it was agreed by the project Steering
Committee that some work would also be given to-
contractors to see if their performance would be superior

to that of the AMS.

Initial contacts with Nairobi based contractors in
September '83 indicated that costs would not be much

higher than thoée for the AMS. It was decided however that
the AMS stations would also be given the chance to tender

although they in fact never did.

The AMS were given the task of identifying and surveying
éontract dam sites while continuing with their

construction work. It fook the two stations 7 months to
complete the survey of 9 sites (5 in Meru and 4 in Embu)

#* Thambana and Kapingazi are tributaries of the Rupingazi'
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‘! whereas they were supposed to survey a total of 15.

LT

The contract documents were prepared over 3 months from
March to June '84.. The contraot is based on the Standard
Condltions of Contract for C1v11 Worka from I.C, E.,
London, parts I and II and modified to fit the contract.
Advice was sought from the Provrncial Englneer, the
Provincial Works Officer, the Chief structural Engineer
and EADD Engineering Advisors. (Despite all the checking
" of the documents a serious error slipped in. The amount
of surety should read 15% on the Tender Surety Form, not 7
1/2%).

Separate tenders for the two dlstricts were advertised in
'the national press in July '84 and tendera adjudicated in
Auguat by the Dlstrict Tender Boards. Embu awarded the
contract to Sema Building Contractors (282 000/-) and Meru
to Wama Works Ltd. (311,000/-). Both were given orders to
commence work but Wama was unable to produce a tender
surety and so the funds were passed back to AMS for the
completion of the 5 sites in Meru. (Under District Focus,
the tenders had to be adjudicated separately in each

District).

There waa'a etrong preference in Embu board for a local
contract. Sema B, C. had no relevant experience but
offered a reasonablejprice and they are Embu based. It
has since transpired that the contractor is technically
,incompetent and is far behind with the work. In the
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Steering Committee of April 185 it was decided that his
contract be extended to end not on the original 6 month
deadline of May 18th but at the end of June. From there

he would be requlred to withdraw from the work and the

balanoe o£ the funds would go to the AMS to complete any

work left ondone at the 4 sites.

The major problem with the contract, apart from the
incompetence of the contractor has been the lack of
supervision by AMS Machang'a who were charged with the
responsibility of supervising the contractor. ?hle they
simply have not done and mistakes and delays could have

been avoided if supervision had been adequate. It would

'be‘onfair to conclude that the use of contractors is

disadvantageous. If the work had been better supervised
it could have been sucoessfully coﬁpleted by this time
with minimal administrative burden on the DAO and
EMI/SWCP. Furthermore, in future, all the groundwork for

the relevant documents would not have to be done again.

WATER JARS

It was agreed in a discussion of the work plan for the
second half of 1983 with the.then PDA and DAO Embu that
the construction of water jars would be tried out on a
pilot basis ﬁiehin the Evurori catchment as an
altefnative method of water conservation for homesteads.

At the Embu Agriculturel Institute a casual labourer, Mr.

Patrlok'Njue, was found to have been'ttained at the

'Village Technology Unit at Karen, near Nairobi in the
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_cohstrﬁgtion of such_water jars, and subsequent to his
training had helped to set up the small alternative
technology demonstration within the grounds of the
Institute Mr. Njue was tﬁen seconded to the project for a
periocd of 6 months from Sept. 1983 to Fébruary 1984 and
.during this time he was housed_at‘thq Kamuthigo camp site
and was provided with a bicycle by which to travel to the
homes of farmers who had registered themselves for the

provision of a water jar.

- In the end only 13 such water jars were constructed by the
pfoject, 3 of them being at schools within the catchment.
The precondition for provision of a tank was that the home
owners would pay the cost of the outlet pipe and tap and
aléo the cost of tﬁe guttering on the house which runs
rain water into the tank. The cost of the pip; and the
tap was approx. 100/- and this had to be paid in advance.
The tank construction programme was not a success for the

following reasons:

1. Only about }03 of houses have iron roofs which means
that only the better off can use roof collected water.
This meant that the projectwas favouring the more
wealthy who ﬁere.better able to cope with the water
transport problem than others.

2, Approximately 4 drums (800 litres) of water were
required to construct a single tank and the long

distances to permanent water meant that there was a
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heavy transport burden on the project ip order to
provide sufficient water for constrdction.' Not all of
this water was used for cement mixing of course, much
of it was used for washing and for curing. Eventually
the project resorted to hiring an ox cart to transport
- the water and this was regarded as an unacceptably high

level of subsidy.

The fact that.the programme was not a success in this
particualr area does not mean that it does not have
application. It would be well suited to alleviation of
the water supply problems of remote schools, where
children often waste time in bringing watér to the school,
Also it could be widely applied in slightly more
prosperous areas where tin roofs are common and where homs
owners would be able to afford the full costs of the wate
jar. It would be worth looking into this again during

phase 2 of the project.

The overall cost of each jar was approx. K.Shs.1200. Thi
included the fundi's time and wages for one assistant and
the cost of cement, piping and guttering. The sticks for
weaving the basket which formed the frame for the water
jar and the sand dnd gravel for the mortar were assumed t
have no cost as they were collected by the house owner

himself.

137



Figure 1 i

" modified ex Barber et al(1980)
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matter is generally not compensated for by application of boma
manure. It is here assumed that on any one plot yields will decrease
naturally over time even where there is no loss of top soil. This

is due to the exhaustion of organic matter and nutrients.

It is often assumed that the installation of conservation works
stops soil erosion. This is generally not the case as conservation
measures normally only control the movement of soil within a field

.causing an accumulation of both soil and water above the structures.

(See Fig.1 from Barber et al 1980.) '

There should be an increase in crop yields immediately next to the
structure ‘and this has been observed within the catchment area
where preferential growth is seen to occur within the vicinity of
eg. fanya-juu terraces. This is assumed to be due to the following:

Soil depth is increased as sheet erosion washes soil downslope to
the terrace.

Run-off is concentrated at the structure, improfing soil moisture
conditions.

Organic matter is washed down with soil.

However, at least initially, the affected area is small in comparison
with the total area of the field. Typically, cultivated land within
the Evurori/Kiangombe catchment has a slope of 7%. A strip of

water 1.5 meters wide would be ponded under the following conditions:

Assuming - slope 7% _
vertical interval 0.75 meters
distance between terraces 10 meters approx.:
30mm storm, 40% run-off giving 18mm storage.

While the remainder of the cropped area would have received an effective
rainfall of 15mm, the zone of concentration would have_ received over
100mm, ignoring evaporation of ponded water. This means that 15% of
the: cropped area would benefit directly from water concentration.
Assuming that yields increase by 50% in this strip, overall yields
would increase by 7.5%. :

 This benefit could be cancelled out totally by a lack of rain or

poor rainfall distribution, as in the April/May 1983 rains which all
fell within nine days. This highlights the fact that cropping

within the project area is dominated by rainfall distribution. Where
all the rain is concentrated in such a short space of time, the soil
would have been unable to store the run-off and even if the terrace

were not overtopped, most would be lost to deep percolation. Soil s
conservation works only show a benefit with good rainfall distribution.

As Fig. 1. shows, accumulation of soil at the terrace bank and
continuous maintenmance allows for the development of a level terrace

.. although intermediate stages between initial construction and full
"development are not illustrated. Theoretically over, say, a ten year

period, it should be possible to establish a situation where there is
no run-off and water is available to the crop evenly across the

terrace. In this case yields should be higher than before works were
installed. :

\ €£>



from Fig. 2. we see that:

On »line A - yield reduction is 10% per year Eie. 5% per seasong
. B\ n " n 12% n " ie. 6% " n
Difference in yield over 5 years = sum r, Ao, R i

fherefore Yd = 0.55 X

Assuming the inital yield to be 450 kg/ha, we haﬁe:
+50 kg/ha is equivalent to 5 bags (90 kg/bag)

1 bag costs K Shs 300/- approx. (varies with crop)
fherefore Y, is equivalent to 0.55 x ¥, = 0.55 x 450 = 247.5 kg

This gives the value of the yield difference = K Shs 825/~

The cost of the works can be calculated as follows:

7% slope, 100meter long, VI = 0.75m means 9 terraces are required
Potal length of terraces 900m at K Shs 7.50 per 10m gives‘K Shs 675/~
Cost of tools, 1 pick axe. (K Shs 100/-), 1 shovel (K Shs 50/-) 150/-

Total cost = 825/-

The'bosts are now balanced with the value of the yield difference
but we have so far assumed:

There is no benefit.to the crop from conservation structures conserving
water. " c

Fairly low initial yield. : . _

The farm is abandoned after 5 or 6. years.. In fact the plot must
eventually be returned to and then there will be no cost for the
conservation works . except maintenance:

It has been assumed that top soil depth is 30cm but in fact many :
farms have less top soil than this, or none at all. However, even in
subsoil yield reductions would certainly occur although the fall might
not be linear with time. Also erosion rates would be accelerated
because of decreased infiltration and high run-off rates.

A side effect of the soil conservation work which would be hard to
cost is the improvment of the catchment hydrology if works could be
carried out on a large enough scalq.' The benefits would be as follows:

Streams would flow for longer due to reduced run-off rates and more

ground water recharge. - -
The incision of streams would be less acute due to lower peak flows.
Overall erosion rates would decrease with the slower rate of stream

line incision..

|
|'Possible Effect of Water Retention

It was assumed above that retention of water might give rise to a

7.5% increase in yield in a reasonable rainy season.. If this assumption
is applied we can produce a variation of Fig. 2. as shown below in

Epig. %, As the yield declines over the 6 year period the actual

‘amount of yield increase due to water retention should also decline.

|



 Costs/Benefits

To exmmine cost benefits, however, it would be safest not to assume
any increase in yield due to the structures. A high level of
management is required to achieve level developed terraces, and it has
so far only been established that farmers within the catchment area
are willing to install the relevant works. Maintenance is another
'question altogether and without it no assumptions can be made about
terrace development. :

For the sake of a simple model therefore, it is assumed:

There are no changes in crop husbandry practices.

Installation of conservation measures means that there is no soil loss
from within the plot. : :
With soil conservation measures yield reduction occurs due to nabural
exhaustion of soil nutrients and organic matter only.

Top soil is 30cm in depth on a plot of 7% slope, 100m square = 4 hectare.

Soil erosion causes accelerated decline in yields due to loss of top
s0il.

Top soil is exhausted in 6 years with yields falling to 40% of initial
yield.

Yields decline linearly over © years.

Soil erosion rate 1cm / year ie. 100t/ha/yr.

Exhausted top soil is equivalent to subsoil ie. exhaustion by
cultivation has equivalent effect to erosion of top soil.
L Yiéld
A
' Yi | hatched area represents yield .

difference

0.4Y

. Ly time
0 1 2 3 4 5 5} 7 years




~ other ways of rehabilitat
of establishing cost bene

ing eroded land, but there is little chance
fits for these methods at this stage.

What must be emphasised is the need for water conservation methods
" to trap rain water between the major structures. The labour costs
- ‘and benefits in terms of crop yields are even less well understood
than those for the structures discussed above.
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Figure 3

Difference in yields, Yd now = 1.13 Yi

or, as in the previous egzmple:
. Increase in total yield = 1.13 x 450 = 509 kg

Value of total yield increase = 509/90 x 300 = K Shs 1696/-
Less cost of installa@ion" 825/~

871/~

In this example the benefit to the farmer would be, say, K Shs 870/-
over a 5 year period.

Conclusion

By making gross assumptions on yield responses an examination of the
cost benefits of soil conservation measures shows that at worst a
farmer is unlikely to loose out by installing these works unless
drought prevents crop growth over an extended period. The types

of measures looked at here represent only one aspect of soil
conservation which must include tree planting, grass planting, and
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ECONOMIC BENEFITS OF SOIL CONSERVATION WITHIN EMI/SWCP s

-

Introduction-

So0il conservation within the EMI/SWCP area is ﬁresently being undertaken

in three ways: :

Individual farmers undertaking the work within their farms on an
unpaid basis. :

Voluntary community action, normally organised by chiefs and
assistant chiefs. :

. Work undertaken with paid labour.

What follows below is a first attempt to examine no. 1. To estabiish
a connection between the adoption and installation of soil

. conservation measures and resulting economic benefit can-only be

gauged from the value of crop yields. It is not possible to establish
that overall yields can be increased by normal conservation measures
(ie where these are spaced at wide intervals to impede. run-off).

‘However, theoretical considerations can give a guide as to the

magnitude of costs and possible benefits involved.

Even experimentally it would be hard to isolate the effects of soil
conservation on yield in the project area because of extreme

local variation in soil type,.depth, and fertility. However, under
research station conditions and over, say, a five to ten year period
this might be achieved. To try to draw conclusions from field trials

~on farmers' plots would be impossible.

éhadow Labour Costs

. Most farmers within the project area cannot afford to_employ labour

to install or maintain conservation works. A few people, usually -

. government employees or teachers, have paid for the installation of

such works in the sub-catchment, the SWC field staff handling the
organisation and payment of labour on behalf of the farmers.

The majority, however, must provide their own labour which costs

the project nothing but must be assumed to have a shadow cost. As
most soil conservation work takes place in the dry season, spending
time on conservation measures would normally be at the expense of
herding animals, for men, and water collection, in the case of women.

Tt is here assumed that 50% of the daily wage for digging (K Shs 15/2 =

K Shs 7.50 per day) would be the shadow cost, ie for half of the tTime
the farmer would have been otherwise beneficially occupied.

Effect of Soil Conservation?ﬂeasures on Yield

: Some have claimed (eg Wiggins - © 1980) that installation of

works gives an immediate increase in yield because of:

Increased infiltration :
Retention of organic matter within the field eg manure, crop residues.

. It is also assumed that a subsequenf steady increase of yield will

take place because, as the top soil is no longer being removed,
pedogenesis at depth is gradually increasing the amount of nutrient
rich material available. These assumptions seem to be wildly over-
optimistic when applied to the semi-arid area covered by the project,

especially as fertilizer is normally uneconomic, and loss of organic

|
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DISCUSSION PAPER

ROLE OF EMI SOIL AND WATER CONSERVATION ASSISTANTS WITHIN T & V
SCHEME ' : '

- Btroduction : : '

3 ;

Since March, 1983 the Field Assistants employed by the EMI/SWCP
exclusively for soil conservation work have been based at a camp
Site within the Evurore-Kiang'ombe catchment, lower Embu, They
have-achieved a degree of success by living close to farmers
about 50 of whom have adopted some S0il conservation methods on
their farms within the last eight months, The way in which

-the work 1s presently organised does not fit with the
introduction of the T and V work plan and o' has to be reassessed.

 Future role of Field Assistants

There are sttong arguments for not including the field assistants
( soon to be 6 in number plus one TA supervising) within the
normal extension service, however desirable it may seem for
consistency within T and V,,

These arei= IR

1. The concept within T + V of the 'contact farmer' is not
applicable to soil conservation work, BEvery farm differs and
80 does the advice and structures required, Obviously, the
work of laying'out structures has to be done on each farm
where the farmer is willing to cooperate, This makes the
approach quite differen t from eg crop husbandry where
information can be.passed from one farmer to another,

2, The two.week cycle of visiting within T + V cannot easily
be appllied to soil conservation work., Time required per
farm visit varies with the season, A visit to encourage a
farmer to maintain works might take twenty minutes while
a visit to lay out contour lines might take 3 hours,

Also' for this work, the field assistants should work in

pairs , not individually, , ' g
2+ The dry marginal areas do not presently have enough TA's and

JTA's to effectively cover the area considering that the

distance between farms is large and also that most of the

staff do not have bicycles for work, It cannot be said :therefor:e

that the EMI staff are going to be duplicating the work of

other field staff, Indeed they/might be a very necessary

supplement in soil conservation work which requires a high

input of '
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sup .ervision at certain times with which the extension
~staff might not be able to cope,

4, The field assistants are'not presentiy trained in any

other field of agriculture and would therefore be unable
to cope with general extension duties.

Annual Schedule e Sami ~avid 20wed

Unlike the high potential areas, soil conservation . .
activitiestare not limited to the dry seasons, It is true
that works cannot be installed while the crop is still on
the field but, as only 20% of the area is cropped there is
plenty of scope for rehabilitation work to go on during the
growing season, This work includes reseeding and grass-
planting, Also in areas where access is poor, opputunities
could be taken for constructing access tracks or for

realigning paths that have been incorrectly sited and are
causing erosion,

The suggested program below would cover the sahe catchment

of 78km2 using 6 field assistants (2 new ones in training)

and one TA, These would work closely in collaboration with

- the TA's responsible for the area (presently 3,but this may
Dbe increased).

The year can be divided broadly into two six month periods,
the dry season (Heb. - March' and July - October) and the

cropping season (April - June and Nov, = January). During
the dry season activities would be as follows:i=

1st Phase, 3 weeks moving from one farm to another mérking out
structures, instructing farmers on how to put in works and
“dasuing tools, A rate of two farms per day should be

possible and a pair of local farmers trained in
laying out contours would also be helpful,

2nd Phase, Visiting farmers for 6-7 weeks using the two
week cycle of visits as per T + V to encourage

and monitor the farmers' progress in construction

of works,

DURING THE CROPPING SEASON:=

*1st Phase  Onset of rains, GCrass and tree planting and

reseeding all undertaken by the farmer but
with inputs by the project,

2nd Phase Main rainy period (3-4 weeks). Pointing out to
the farmer erosion as it takes place. Monitoring
the performance of the works, checking for breaks

and making observations with a view to any
modification in design required. Y

>rd Phase End of rainy period. Getting to the farmer as
_ soon as possible after breakages or dangerous
concentrations of water have occureped so as to
persuade[to take action while the issue is still
fresh in his mind.

1
!
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4th Phase Preharvest. Fiﬁding new interested farmers
; immediately prior to harvést and reworking the
visiting schedule where necessary,

Special Activities Day

One day per fortnight is set aside for other activities
and this is the ideal opportunity for the field assistants .
to plan and supervise group activities such as gully control,
One day per fortnight may not be sufficient however and it -
might be better to modify the schedule to allow for two days,

"Training

The T + V schedule allows for one day's training per
fortnight for field staff, Whether the EMI Field Assistants
Should -be included should be discussed and this opens up the
question of whether they are ultimately to be incguded in the
government service and, therefore, whether further training
for them can be Jjustified, ;

”;..tAll activities on the two week visi ting schedule except*]

v

Y - o %:‘w,‘l’:i:::&

.S5,C., White

“SOIL & WATER CONSERVATION ENGINEER

December, 1983,
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APPENDIX ITI  Extract from Project Amendment EI/SWC/1/84-85 . Coy )

' SOTL AND WATER CONSERVATION PROJECT :

PROJECT AMENDMENT NO ] of 3984 (replaces no 4 of 1983) (mTotal cost

: £ 28940,00)
- Provision of extra equipment for the on-goinmg project

. This amendment is fro the provision of project equipment to enable the
project to carry out its ongoing programme of work,as per the original

' prbjectr. document,The document did not provide a complete assessment of

the equipment that would be needed by the project, And although the

' p_ro%]eo‘b i3 now well into it's operating period, it is to be absorbed
-in

he near future by the proposed new EMI project "EMI Dryland FParming
Programme” in which the extra equipment will be needed, -

. 'The equipment being asked fow is:-

/‘
]

= @& land-rover for the counterpart Soil and Water Engineer v
- & Tractor and Trailer for Soil conservation work :

= 2 Water bowsers for soil conservation field camps

- 12 bicycles for soil conservation field staff

- 4 gtereoscopes for asrial photo dam-siting by technical assistants

- 4 soil augers for the survey of dam sitea and comservation plots

I_aﬂ} d-Rover

‘I8 additional Iand Rover is required by the project for the use of the

| : 'I%gg%'bgwﬂm aud.‘ﬂﬁj_er Engineer,The TC Soil and water engineer has:

usse;-of ‘&~BHC" ve , but the GK counterpart should be abla to work

_ j_’:inifepsndentlw_ in order that the programme of field work can be covered by

[.

-

-

\'.

e "'

@

‘both officers.This vehicle will be GK registered., g k
e Eggquanggs ; ;
- geater station wagon, 2.3 litre engine

-111’1.1 jack; front mounted power winch and cablejall tyres,
including 2 spares,to he 8ply off-road tyres;spares kit; roofrack;
front mounted towing points; diff.lock;trailer hitch and electrics

«Ppactor and Trailexr: . :

1 tractor and trailer are required by the groj gct for the transport of
tools and personel ‘to soil conservation si es,especially those sites
that are being implemented with "Harambee" participation,which is a
nighly appropriate way of ensuring local participation in soil conservat]
work, to increase understanding of methods and to ensure future upkeep o1
works. The tractor and trailer would also be used for the transport of
material for the construction of check dams as part of the programme of

gully control. : ,
: cation:
: 98 HP 4WD %motor (egll-IF 290); 5 ton tipping trailer

Water Bowsers
The land-use planning and soil conservation field teams both are require

L a&% in parts of Embu and Meru districts that are often 10 miles

gources of water, Their camps can only become gelf-cotained
and therefore allow them to concentrate their work if they can keep wate:
on site. This would be possible if they ahd water bowsers that waald be

_ towable by land-rover, and which woald have motor driven filter pumps.
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(Water Bowsers, continued)

Specification: A

. Two units. 1 - 1} tona capacity; 2 wheel; inertia brakes; spare
wheel;trailer lights and electrics compatible with Iand Rover;
reflector plates; 3 hp petrol driven centrifugal pump(with filter)
4m suction hose and foot valve; rear mounted 1" outlst with gate

v_alve jdrain plugs

Big!gl&&

More field staff are being employed on the project who will require to
be fully mobile within that part of the project area where they work.
Twelve additional bicycles will fulfil this function. -

. gpecif;caﬁogz ! - : b5 T
12 Raleigh single speed HD touring cycles;24" frame,28"wheels;
. -24 spare HD tyres; 12 .sets.spare pedals; carrier frame.
'Sgeregsg‘gg" g FBSSEREL RIS,
The project was originally suppiied with 6 Cassella stereoscopes,but
have praved both unusable, and of poor design., Consequently t project ha:

‘borrowed Topcon sterecscopes: from the University of Nairobi,but these are

now wanted back. 4 8teresscopes are therefore.stillrequired for the projec
- 1 for the Land Use Planner, 1 for the Soil & Water Engineer,and 1 for ea
of the Technical Assistants. The sterescscopes are for aerial photo

‘interpretation of dam sites etc. within the project area.

Specifications - = i .

4 x Topcon or Wild Stereoscopas : ,
-guppied with 4 binocular attachments, parallax bars, hard
carrying cases, and desk top photo-holding franes. :
W@_ 3 extra bioocular attackments for Wild stereoscopes
a carrying cases, ' '

Soil Augers . ? ‘ i ! '

8011 augers are required for the survey of dam sites in dry sand 3
river beds in order to adcertain the rock level for foundations, Ihis
task is achieved much faster when soil augers are availabe.

Specifications: .. i |
4 x Butch E%,ers each with 1 metre rod . _ _ j
In addition 2 1 metre ex tension rods and 2 gravel heads."

Summary Estimated Costs - L : ‘Kenya £
1, Tand Rover with spares (C.i.fe) seesecercevancirenns 10000.00
2. T!‘&G*GOI‘ &Iﬂ Traﬂen"(00101059-o-tncooonop¢o..coo-co-- 10700.00
. Water BDWBEI‘S (O-oi'ofo-) Oessssssssessssssenbvasennnae . 4&0.00
i :-Bicymﬁ'(r_coiof'.)ctytogocoicoac-ooo.c-.o.lloloco-olo 1440000
5. staraoacopeBOOOOCI.'.011010100000000.;.-0--.00.00--0 2500¢00
6. Soil.mgelrﬂtooottill.ll...l.tcocao.oc|o.oo.-oaooo--t 300@00

©  OVERALL TOTAL COST OF ABOVE AMENDMENT...... £28940,00

e e
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' EMI SOIL AND WATER CONSERVATION PROJECT

SUPPIEMENT TO PROJECT AMENDMENT NO 2 of 1983

Revisions of coats and implementation procedures (Total cost
£ 10 .
g ok 4 109,535 )

The project amendment of 1983, which has already been submitted, endorse:
b¥ .the Ministry of Agricul{'.ura,and Treas , called for the const=-
ruction of 20 small dams a year £or an unspecified time period, in the
lower drier areas of Embu and Meru districts, with the aim of improving

~domestic and 1ivestock water supplies.

Tt has now been estimated that in a period of a little over 2 years,
a programme 0f building approximately 40 small deams would fulfil the
water supply requirements of the project area, and thereby remove a,

. considerable constraint on the agricultural development of those
| areas, using the soil conservation and agronomic measures that the

EMI programme hopes to encourage.

However', the existing Soil and Water Conservation project runs only, .
under existing budget agreemgnts, until March 1985,.By that time a
pew BMI project, or programme gshould have become operational in the are

' of agrioulture, which will absorb the work of the existing project:-
-* # EMI Dryland Farming Programme" (final proposal under preparation).

. Therefore, the existing pro ect emendment that is now belng tabled
. . should cover the period until March 1985, -
. The terms of reference for the new project will then incorporate a

provision for the extension of the dam-building programme, o% condition
made &

that en evaluation of the programme implementation and impac

that stage.

From experience in dam canstruction to date, it is now roposed. that
15 small dams be built in the period up until Merch 1985.

Imp;egegatj,og - Use of Contractors

The original amendment document envisaged the sole use of the staff an
equipeent of the M o & Agricultural Mechanisation stations. It has now
pecome apparent that the stations do not have the capacity to carry out
the envisaged level of dam construction activity. The use of contractol
nas now been considered and approved by the Provincial Director of
Agriculture, Eastern Province, and it would seem to: be & suitable
means of implementation, provided that the contracts specify the use
of locel ertisans and the employment of local labour,

The Technical Officers of the Ag.Mech. Stations would act as superviso
to the work of contractors. The Ag. Mech, Stations wolld continue to hb
involved with the dam: construction work, end would be able to construc
about 4 of the dams., Experience so far suggests that the cost of ... .:-
construction by the 4g.Mech, Stations would be simidar to that of the

contractors, and no distinction is mede in the estimates.

-
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Costing & ey J |

view of the experience gained to date in the trial construction of
%ndams between Jﬁnge and Nogzmher 1983, the costs tabled in the original
amendment now appear to be quite inadequate. And if the work is to be
carried out by contractors,then the estimates should be made by rate,
including labour, transp_gr'[; and fuel costs.

Taking a typicel dam of 2.5 metres height and 15 mtres width, the quantiti
required can be listed, as below, with the contractor's rates, as at -
September 1983, The total cost of each structure is then estimated as

follows:=— ' :
. Rate(Sh) Quantity - Cost(Sh)
Goncrete(l:B:g)m3 ~° 1100.00 45 49500,00
< Shuttering, m : _ 120,00 40 4800,00
) Tractor & Trailer hire per hour 300,00 100 30000,00
‘fractor & Tanker hire, " " 300,00 100 30000,00
. Cement Blocks per 100 1200.00 1.5 1800,00
 lengths of 75mm slatted EVC pipe 400,00 3 1200.00
S " " 30mm GI pipe 600,00 5 3000, 00
7 Waterproof plaster,m 60,00 20 1200,00
Cement per tonne e 2000,00 0.5 1000.00
- Running metreg of 20mm RI bar(prov) 30,00 30 900,00
4 Excavation, m 50.00 5 500,00

(10000.00 per annum) 20000,00
7 Fuel for 2 supervisors vehicles
16000 km, per annum each) 28800.00.
’ bsistence 'for 2 supervisors
,{ 200 nights at 75,00 ped.) 15000,00
Subsistence for survey teams :
( 300 nights at 50,00 p.d.) 2 15000,00
Stationery,amnonium paper etc. for plana - 5000,00
Preparation of contract documents
(12 sitea at 750.,00) 9000,00
' Total 92800,00
it costa ‘ : .
:;. A Oomtmction' ]5 dama a‘t 123900'00w10!olt.'ccnt..lco . a 00.00
2., Supervision and BUIrVEY COBTSeeveeesreocscsscsssesaseses ygz'goo.oo
3. Other costs(maps,air photos,drawing equipment....eeeoes 40250,00

-
o —

123900.00

In addition to the unit costs per dam, the following costs would be

incurred for supervision and surveying of the sites:=

Repairs for 2 supervisors vehicles

4. Contingencies(caleulated 8t 10%)ceeeeccescoccssosscsses 199155,00
OVERALL TOPAL COST OF PROPOSED AMENDMENT. v vevvvvons T 2%90705;005
i (£ 109,535)




APPENDIX IV MINISTRY OF AGRICULTURE
E.M.L SOIL & WATER CONSERVATION PROJECT
Telephone: Embu 20196 PROVINCIAL AGRICULTURAL HEADQUARTERS

When replying please quote _ L EASTERN PROVINCE
W SR SR RO A LS i . P.0. Box 4, EMBU.

Date .3rd--Septembery 1984

Telegrams: “*MINAG", Embu

EMI SOIL & WATER CONSERVATION PROJECT

PROJECT AMENDMENT NO. 2/84

SUMMARY

This project amendment allows for the provision of hand tools to
facilitate expansion of soil conservation activities within the
present project and the Dryland Farming Programme to begin in April,
1985, Funds allocated for tools in financial year '83-'84 have
proved insufficient and with the increasing demand for tools:

a new allocation of funds is required for purchase of the required
implements. The total cost of the amendment is approximately
sterling £ 42,500. '

The hand tools required are:

NO
Pick axe heads 800
Mattock heads 900
Forked jembe (Hoe) 1200
Crowbars o 130
Wheelbarrows 400
Shovels - 2200
Sledge hammers 60
Metal tape measures v 22
Land measure wheel * 8

ACTIVITIES REQUIRING HAND TOOLS

a, On farm Soil Conservation

The project presently works in two catchments (one in BEmbu District,
one in Meru) where interested farmers are loaned tools in order to
undertake conservation work within their own farms, :

The excellent response of farmers in the Meru catchment has meant
that the years allocation of tools is proving insufficient.

If two more catchments are incorporated in 1985, the project will
need a good stock of tools in advance for equiping responsive farmers.

b. = Harambee Soil Conservation

Evey location and sub location within the project area is

T




O

-

Supposed to undertake soil conservation projects during the two
dry seasons i.e, August/September and February/March, However,

the locational chiefs are hamstrung by the lack of hand tools in
the district stores, '

These activities which are Rrimarily educational, would be more
Successful with the seasonal loan of tools.” These projects are
usually started on a day when the whole location is called and

a set of tools able to equip 500 people at a time is required fo
rotation between the 10 locations in the project area.

€. Group Soil Conservation

Men's and women's groups registered with Ministry of Social Serv
undertake a range of activities, soil conservation being one.
These groups are sometimes discouraged from doing this work by t

lack of tools available within the Ministry of Agriculture for t

Semi-arid areas, The project could help by having sufficient ti
for, say, 10 groups of 30 people per group,

d. ‘Replacement of MOA Handtools

In order to cope with the existing demand for tools, fhe project
has borrowed tools from the District Agricultural Officer (Embu)
which are to be replaced by 1.10,84. The remainder of the

project allocation for tools in '83484 will be used in replacing
these items, '

-

USE OF HAND TOOLS

' Fork embes,.mattocks and Pick axes for digging work(for group in
__J_i_ aticks D

order of increasing hardness), hovel

S are used to move the 100s
material, ;

Crowbars = for dislodging large rocks and digging holes for
reeplanting, o : t

Wheelbarrows - for carrying stones for construct
and stone teracces and for transport of manure,

Sledge hammer - for stone breaking,

ion of check dams

m elds, .

. Tape measure & Land wheel - for uée by field staff in ma Tking out
&nd survey or IarmersT Tl

ceees/ 3



Details of Hand Tools -

Pick axe head 7 pound
Mattock head 5 pound :
Fork Jembe Large, 3 pronged .
" ‘Shovels - Round nose
Crowbars foot length, I" diameter.

Wheelbarrows (in knock down form) Standard 3 cu. ft., solid rubber
tyre body bo ted not welded to

frame
Sledge HammerElarge% y 14 Ib head
Sledge Hammer(small : 8 Ib head
Hand measuring wheel- Large diameter wheel with solid
i rubber tyre.
Tape Measure s 20 metre, steel tape
Storage

To accommodate these tools, two stores should be erected, one

at Ishiara(Embu) and one at Marimanti (Meru) to ensure that a large
Quantity of tools can be stored without the inconvenience of
shuttling stores to and from Embu.

The two stores should be approximately 20 feet by 30 feet, have

a concrete base, basic wooden walls and windows, and galvanised
iron roof. +

counel U
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SCHEDULE OF TOOLS REQUIRED

£ Sterling

UNIT :
A B C___ D TOTAL PRICE COST NOTES
1. Pick axe Head : 600 100 100 - 800 4,10 * 3,280 7 pound head
2. Mattock Head 600 100 100 100 900 6.00 5,400 5 pound head
3, Fork Jembe . %00 100 200 - 1200 3,20 3,840 3 pronge large size
4, Shovels 1500 200 300 200 2200 3.9 8,580 Round nose type
5 Crowbars (5ft) 60 20 50 - 130 6,50 845
6. Wheelbarrows 300 50 50 = 400 20,00 8,000 3 cubic feet
7. Sledge Hammer(14 Ib) 15 5 10 . = 30 9.20 276 complete with handle
8. Sledge Hammer (8 Ib) 15 5 10 = 30 6,00 180 ; .
9. Meta}l tape Measure 12 - - 10 22 8,00 176 20 meter length
10. Land Measuring wheel 8 - - - 8 * 4O 320 Large diameter wheel )
11. Wooden Store : 2 - - - 2 4,000 8,000 20'x30' , Funds used locally
12. Handle for 1,2,3 2100 300 400 100 2100 1 2,900 Purchased locally.

-

'

TOTAL £. 42,297

NB. All prices (excluding items 11 and 12 are for UK Manufactured -

S R S )

items and are C.I.F. ZQEﬁDmmu
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' Telegrams: "MINAG’.'. Embu

After discussion with EADD this letter was vrit;nnft_:r' 3/@/3

clarification.

MINISTRY OF AGRICULTURE
E.M.L SOIL & WATER CONSERVATION PROJECT

Telephone: Embu 20196 PROVINCIAL AGRICULTURAL HEADQUARTERS
When replying please quote EASTERN PROVINCE
Ref. NO. seiovserncssionserssosrasnan P.O. Box 4, EMBU.

: Date .20tk Septembez, 1984s

Ml‘n Pc UB&I‘G ’

Senior Advisor,

E.A:D.D.,

P.0, Box 3 0465 ’

o NATROBI.,

i

RE: EMI/SUCP PROJECT AMENIMENT 2/84~- HANDTOOLS.

Further to our discussion of yesterday please find below clarification

of proposed usage of tools within the Project amendment. :

Yy

On - Farm Soil Conservation:

A1l tools remain the property of GOK and are issued to farmers on a

rotational basis. An soourate log of the whereabouts of tools will be

" kept, BEvery farmer signs for the tools when they are issued and is informed

2,

i

':if(ii)

of. the date for their return, This system is already in operation in our
Ishiara and Marimanti catchments.

It is also proposed, however, that farmers who complete all their assignments
over a twelve months period should be given a set of tools as rewerd and

_as an incenfive to those not yet participating. We have made one such

set of awards in the Ishiara Catchment. 10 farmers received a pick are
plus shovel cach ( value Kshs, 150) ard the best 3 farmers in the catelnent
received wheelbarrovd ( value Kshs. 500 each )s The ingroased response
from farmers following this is already discernibles.

The result is that there will be a "loss" of say 30% of these handtools
used in on farm Soil Conservation. Adding to this another 20% for breakages
and wear this means that thewwill be an annual wastage of 50%.

HARAMBEE/GROUP ACTIVITIES.

The ﬁsa.ga of tools here is simpler, All tools remain the property of C.0.K.,
while groups or Ghiefs are issued the tools for'a discerete period, say
3 or 6 months, Again tools will be signed for,

Again breakage and wear and tear will be inevitables 20% replacements
annually should be expected.

Referring to the schedule on page 4, of the amendment, replacement costs

( annual ) would be as follows:i= -

( & sterling ) )
Total value of tools Annual Replacement.

On~Farm Soil Conservation 18 108 - 9 054 ( 50%)
Harambee/Group Soil Conservation 6 113 - . 1222 ("20%)
 Annual Replacement Total £ 10 276 !

"rhese figures do mot appear in the Project amendment as it stands as the

IM{T/SWCP will come to an end before the first replacement of toolsis required
in Jamuary 1986. It should be borm in mind that another Prodect amendment will




/_ © Mr, P. ‘Wearg,

‘.~ BHC

SCH/1vm

Copy to:-

" Mre Jo Drummond,

EADD,
P.0. BOX 30462,
NATROBI.

) " Mre T Moody,
EMI CO-ORDINATOR, '

P.0, Box 13?,
- IMBU.

Miss L. Penny,

P.0. Box 30465,
NATROBI.

P/s

000.0.2...-.-

Yours sincerely,

(LS

( STMON C. WHITE )
SOTL AND WATER CONSERVATION ENGINEZR.

20th September, 1984.

~ The Project amendment to cover replacement of tools would come under
the Dryland Farming Proposal or the continuation of this project, whichever

is applicable.
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APDPENDIX V These instructions will only apply if the project reverts to
the reimbursement fInancing system.

NOTES ON OBTAINING SUPPLIES

All government departments are required to obtain their supplies,
. Where possible, through oupplies Branch, The items available

W
from SE are listed in their catalogue which is revised gach year,

Unfortunately, about half of the items classified are not in stock
at any one time but those items listed and out of stock can only

be obtained from another source if authorItz to buy has been
y SB, nce authority has been given then cas imits

and methods of purchase apply as normal, (Sce chart),

At Supplies Branch Take with you = IRV (Issue and Receipt
Voucher) book with carbon
paper, signed and stamped
but otherwise blank,

- ID (Passport, Driving
Licence or TCO ID)

- Patience

Before arrival list 211 your rcquircments by class and item,

Take the numbers from the most reccnt catalogue you can get hold -
of (get a new one while there if available), Some offices are
still working on the 1962 copy (8) so that many items have now
been declassified., Take with you an IRV (Issue and Receipt
_Voucher, Form 12 Rev.) book which has been signed by an appraved
of ficer andstamr<” (vital) but with the date, items and account
number left blank, Have as many IRV's stamped as there are
classes of goods required plus . sevcral spares.

-{f SB is located on Likori Road, Industrial area, On entering, make
-+ sure that you declare whatever you have in your vehicle as you
. will be security checked on departure, if you have caollected

' goods.,

Present yourself at the stock checking section in the first cream
coloured building on the right as you enter SB., Enter the
eentral door, pass the counter, and take the left hand corridor
to the large room at the end, Here, Q room=full of people

l1ooks after the records of stocks, cach person being responsible
for a group of classes, By dopng the rounds the listed items

can now be divided into:-

Unclassified - forget thcse and use normal purchase
methods

Classified and in stock

Classified and out of stock

The IRV's can now be filled in, All classified items must be
entered but the trick is to write the in and out of stock items on
SEPARATE IRV's In this way out of stock itecms can start

- stra away on the procedurefor authority, Otherwise, this
process haé to wait until 21l the other items on the IRV have
been collected and left the SB compound,

Once the wouchers have been written (ask if you have filled them
correctly, as you won't be told otherwisc until later),thly then
» for registration, signature checking, return to the various

desks for entering and finally go to the warehouse, This all

Sesar s /2
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takes.half to one day unless you take them round, SO it 1is
probably best to go away at tnis stage 28 there will be plenty of
waiting to do at a later stagel i

tHaving checked that all the IRV's have gone Tto the warehouse (but
“only those for items in stock) go to the main door of the warehouse

with the numbers of the IRV'S 1listed on Scraps ©f paper, this time
by secticn,ege Household and Sanitary, Stationery etc, These will
then disappear to the relevant sections and a woit of half to two

‘mours will .ensuC€ = WOrse if there are a 1ot of others waitinge

They stop receiving requests at 0 om and not at a1l on Saturdayse
The main office doesn't close tigf 5 pm by contraste

"~ When the goods arrive, various books hove to be signed and .

eventually you will have to produce 1D and you will pe issued with
a gate pass to be given in at the security check, By this stage
you will only be 1eft with copy 2 of the IRV with the price of the

items supplied filled in, When 1caving with the goods, get

yourself security checked, Even if there are askaris standing
around don't expect tO be stopped. If y.u leave without being
checked a ell may brex oosc, Ine goods in your car are
checked against the copy 2's and other things have to be accounted
for = which is why you declared themn on entry. - :

uthopity to Buy to get this the IRV must pass through seven

. stages. you are prepared to carry thc forms around this can
be done in a day but otherwise it is best to leave it for a week

before trying again, Unfortunately getting the cuthority is not
a ‘passport to quick purchases as you now hive to start all over
again on purchase procedures.

If you want an item cooting less than 4,000/=, (an item is any
number of the s~me thing) then finding 1hat it is not in the SB
catalogue is good NEWS because it can then be bought more simply
using an LPO. Lets say that & few jembes &re required, There are
olassificd as O4=236 Jembes, (Hoes;, 1% Kg, If for some reason
(which sh.uld be vagiely plausible) you noed b 2% Kg, jenbe, the
w0, they don't stock it and you can use an LFO dnstead., :
However, this ~1so werls the other wWaya They may have someé old
31b Jembes hanging arosund. If you fill in the exact description
including the 1% kg, you won't get the 3 1b ones even if they are
the only ones available, since they don't fit the descriptioni

For purchases abcve LO0O/=, SB crn be Very useful because it saves
the months of hassle involved in-Central and Ministerial Tender
Boards, Set against the delays involved, SB can provide almost
immediate access to supplies, if they are in stock, of coursetl

' Examples of itcms stocked by supplies'Branch

d Aning o a :
Household cle pg.nateri 1s Iron bars and plates

Jerrycans -~ Uniform naterial

Rope S " stationery, Office furniture
Axes, Jembes, Karais = pipes and pipe fittings
Hinges, Locks, Screws . Beds, Matresses .
Paint, Spirit : Tables, Chairs,

Rofing Shcets



IRV - Issue and Receipl Voucher

Local Purchase Order

LPO -

CTB - Central Tender Board
‘T8 - linisterial -

pr3 - District o

ASO - Administrative Services Officer
CSO - Chief Supplies Officer

SBp = SUpplies B-ranch

"START AGATY

: smju-
| yes : ' o -
ITEM IN SB{—3| PRESINT 1ot o | > COLLECT |
CATALOGUE IRV STOCK / e
. o : ;
; | AUTHORITY TO |-&
yos BUY GIVEN
| ITEN ON CTB/MTB/DTB |8 | w0 e i A
CONTRACT ACCEPTED Y A
no . ' L | AUTHORITY TO |
< BUY REFUSED |0
— , : yes
ITEM TO COST |[Je%, . -
<200/~ ; > USE CASH > N
: no % R } T™
ITEM TO COST [YeS S :
1 no \L Y
S ) : _ A
.| Temi TO cOST |-¥e§ |3  QUOTATIONS ‘SELECT BEST - |. ks 4
| 1000 = 4000/- - on Form 810 | @ors wrra aso[”] ¥O
ol T : ; ; '

‘J{ ; yesl;\&.
“ITEA TO COST ¥y | INSTRUCT CSO OF _ T8 FINALISZED|
4000 - 20000/~ _WINISTRY TO TENDER X BHFORT 1D OF
Tho . PINAHCIAL YR
“ 4 . no

ITEM TO COST | OPEN QUOTATION IN
20000 = 40000/ NEWSPAPER A
- no
L A
—TTail 170 COST yes, - mpp—
> CTB >- PINALISED BLFORE vl
40000/~ plus / D FINAICIAL YR |
MO 4
I |
ALL IN THIS BOX NOW BANDLED BY
DISTRICT TENDER BOARD . v







PPENDIX T3 SO0IL CONSERV&?ION IN SEMI ARID AREAS
(Especially in Lower Embu and Meru)

CONTENTS

Summary of Environmental Conditions Erosion Control on Non
Constraints on Soil Conservation A cultivated Land
Traditional Soil Conservation Methods Hypothetical Erosion Seguence
. New Mechanical Methods - Discussion Points
~DISCUSSION ~*  DISCUSSION
 SUMMARY OF ENVIRONMENTAI, FACTORS AFFECTING SOIL EROSION
1 Rainfall : Low, less than 600 mm
e _ Intermittant giving rise to cyclic erosion
High intensity often 50 mm/hr plus
2 Vegetation _ Zone 5 Acacia / Commiphora
: ' Poor ground cover :
3 Grasses Typically tufted perenials eg Cenchrus,
- / b Entrapogum, Eragrostis, Chloris roxburghiana
-4 Livestock , Drastic overstocking eg 10 goats / hectare.
% 3 : : not 2 hectares / goat
5 Boils Erodible sand / silt / clay loams
; : S Derivatives of ancient pre Cambrian basement
complex
Not so erodible at gravel layer or where none
left '
Erodible soils Poor ground cover High intensity rain
‘hhhhhh§ High run off rates High detachment rates

SERIOUS SOIL EROSION

CONSTRAINTS ON SOIL CONSERVATION
SOCIO ECONOMIC

1 Livestock are the backbone of the farm economy, crops take second
place , ;
2 'Shortage of farm labour DMen take outside eployment but retain
‘ decision making

3 Cash shortage - Difficulties in buying farm inputs inc. hand
‘ ; tools '

Cash kept on the hoof, less risky than cashcrops
Low rates of return from cropping give little
incentive for farm improvement

' PHYSICAL

4 Soils ~ Hard to digin dry season
Infertile
5 (limate High day time temperatures for working on the
shamba .
6 Nutrician Reduced physical strength at times of low food
_ intake .
IN GENERAL High cash inputs to soil conservation cannot
AR 2% : be justified : 4
Simple, low cost technology only
Machinery inappropriate for conservation works




MECHANICAL SOIL CONSERVATION METHODS .= . .. s
A TRADITIONAL - { s bt "

ot | “Mrash Lines _ : _
: " Advantages Very low labour demand

- Disadvantages =  Attacked by termites
Have to be replaced each season
Competition for gra21ng when green or after
harvest ;
Can only be made after good harvests

If, due to labour shortage nothing else is possible then trash
~ lines can be recommended

f;. terraces up to 30 cm helght can be bullt up over time

-5‘fNB The 'shifting trash line' is probably a waste of time, more
"97 valuable if crop residue is left as a mulch? :

2 Stone Terraces / Bunds

" Advantages Semi permanent

e : Errors in contouring not critical
Can be done by women and children

-Disadvantages Fairly high labour input
Terraces allow water to pass
Only possible where large amounts of surface
stone available on or nearby shamba

i

Lage 3 3l s

o\/

30t !

éo Cm

i y level ul—-d,\...q

_If the slope exceeds 10 12% the ground beneath the terrace can be
levelled but this means Uore work is then required

hand tools are needed
Stone terraces can be successful if maintained and built up over time

. One good stone terrace of height 30 cm plus 1s worth more than several
smaller ones

B 'NEW MECHANICAL METHODS'
"1 Cut off drain/diversion ditch
LOTS OF HARD WORK: REMEMBER, WOULD YOU DO IT YOURSELF?

There may be two problems in construction of a cut off drain
Ground is too hard
_There is no safe discharge point

. In the dissected terrain of many semi arid regions waterways are alread;
at or beyond their safe water carrying limit

Therefore RETAIN not DRAIN

Modify cut off drain to become a retention ditch as follows:

1 Zero grade

2 Closed ends

3 fTake care of the BANK not the DITCH

Ranik, X LEvél cliTicalL

Divew er-aﬂmk.{1n~. Ut aap brtun(”



Cut off drains continued

X !
If the catchment for the cut off drain is too large then a graded
channel should be used together with protection works for the water
course into which it drains. There is no particular limit for the
size of catchment, but a guide figure is that water should not run
down from more than 200 m above the cut off drain.

~'NB 'FOBGET ARTIFICIAL WATERWAYS

;, 2 ‘Fanya juu Terrace
' EVEN MORE HARD WORK!

Design can be modified to fit conditioms ie ,
1 Tow rainfall: zero grade for water retention
2 Shallow soils: reduce depth of excavation

Excavation normally 3' x 2'. If we reduce depth to 1' terraces will
be reduced in size, therefore more terraces are required.

Build more smaller terraces while halving the Vertical Interval'

. Advantages of small terraces
' Easier to dig, higher rates of work
Better water conservation (ie better distributn)

‘... Features of small terraces
ey ' Zero grade

Closed ends : "
Half normal Vertical Intervel

- NB 1If soil is not too hard nor shallow no need to change design i

. .3 ""Check Dams

. Materials 1 Stone
B S ' 2 Live material eg sisal/Euphorbia

b (3 Brushwood, not recommended in semi arid areas
i because of termite problems)

With stone check dams the ideal arrangement is to have the top level

of one structure as the base level of the next one up the channel.

Sedmint oy . ;
This rule can be followed unless the gulley is very steep (15% plus)
in which a constant spacing should be selected or check dams can be
alternated with say sisal to reduce labour input.

Design

(W) p--ﬁl;* .
tiure




Rules for Check Dam Construction

41 Top level of check dam must be minimum 30 cm lower than bank.
" 2. Centre of check dam must be lower than sides.
v. 3. Downstream apron essential to prevent scour erosion and subsequent
.- s, collapse of structure. Apron length minimum 2 T.
L T = 1/10 W, minimum ; ; - _
. 5. .Large stones form the protective outer edge while fine stones fill
- 7. the centre to act as a soil filter.

" Hard core alone is not the most suitable material. Small stones
should be mixed in or some of the hard core broken up.

.. Gabion baskets are very expensive (K Shs 600/- approx. each) and
should only be used in extreme circumstances.

| Cutting off run off before it enters the gulley is more effective
than using check dams. : ;

/. EROSION CONTROL ON NON CULTIVATED LAND

fallow
grazing land
not range land

" Points to note

251 . The importance of physical soil conservation works is now accepted
¢ . most MALB and Administration staff. "
Rehabilitation of abandoned, bare, once cultivated land, is not :
regarded as important by many agricultural officers and is also
- not well understood. i _ '
~ Possible solutions ‘a) Fencing off abandoned areas to allow
ground cover to re establish
b) Fencing and re-seeding T
¢) TFencing and chisel ploughing and re-seeding
d) Control of livestock movement without
fencing
e) Use of agro-forestry to provide fodder

1AM to raise the productivity of fallow land

.To understand why non cultivated land presents a more serious problem
/=’ than cultivated land let us consider a hypothetical model of the
=iy cycle of land use. (see diagram)

OBSERVATIONS FROM MODEL OF LAND USE CYCLE

1 1If we assume the cultivation period to be two years and the fallow
period 10 years then only 20% of the land is under cultivation at any
one time. ‘

» Dhe most serious erosion occurs on unprotected fallow land.

3 Concentrating conservation efforts on cultivated land doesnot addre:

the real erosion problem of semi arid areas.

.DISCUSSION POINTS ) .
1 WHY BOTHER? Are the semi arid lands a hopeless case?

2 Which farming system is to be recommended? Not yet known.

BBl e Yactors inoiugE Progress of adjudication reduces mobility

& . Increasing land pressure
Animals must.remain the main 'cash crop'
Choice of animals, cattle (grass), goats (brow

3 Reseeding of eroded lands was well documented and tested duri
the 1950's. ~Where is the evidence? s .1ng‘

4 Dr Wenner 'Measures against erosion without grazing control aré
useless'. BUT WHERE ARE THE GOVT POLICIES?

5 Does the MALD have the resources to investigate further?
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| APPRUDIX VII-

'Reconﬂmmdations?fmmfthe"Ebr}cshop On Soil conservation on Crazing lands

April 9-12, Utalii Hotel, Nairobi

For clar:i.ty recammendations have been grouped under five headings.

" : 4.1

+ - Planning and Implementation

4.1.1.

*.

4

N 4.1.2.
'..‘.'I. . . '

; L5

e .

N

".,:' - 4.1-3-
o g

$ - .
Project planning and investigation should begin with unhurried .

discussion and :anestigation at the grass roots levol.

The former tendency of planners to inpos_er projects fm‘above"

+ should be resisted and replaced by oonsultations with’ mnmunity

leadersarﬁgroupsofbothuenarﬂm 'Ihelocalteohnical
and administration staff should be brought in to facilit.ate

a two way exchange of ideas leadinqtoaoomensus. onwhir:hlocal_
anddistrictleaderscanagree.

The Ministry of Agrimlb.;re and Livestock Developnent should

. act as the ooordinator - of all Soil Conservation efforts at the

national district and.locational level,

MALD should bring togethar the Administration, Ministry of .
Culture and Social Services Missions and other NGO's, at the

~ District Agricultural Committee and in the,mcatioml soil

Conservation c:mnittee. "

A pilot project should be established in a mixed grazing -
cropping area to train extension staff in the social skills
required to identify and commnicate with the semi- =
pastoralist, especially on conservation and grazing manage-
ment issues., - This project should be closely monitored and
give ‘feedback on the relevance and acceptability of the
extension approach and recamendations being tried out. '

. v . . m——— i ey - e —

Locally organised seed collection should be expanded 0 as
to provide tree and grass seeds for distribution to those
attempting rehabilitation and pasture’ improvement.



The seeds coculd be collected by school cﬁildren or others

on a contract basis (..payment per kilogramme) . :

Seed bulking of promising crop varieties should also be expanded
on a contract basis. Seeds of promising exotic tree/grass
varieties might have to be coliected from research institutions
but should be introduced into the local bulking network at the
earliest opportunities. : : :

4.1.5, Micro-catchments should be used to.aid the establishment of tree
seedlings and grass, especially in eroded areas.

4.1.6, Water points for livestock should not be increased i.n number before
livestock population control is carried mt.

4.2.:Extension:and Training

"4,2,1. The Range Managenent Division slould be brought more fully into

the "T g V" system and should be given the responsibility of
putting forward recommendation for grazing land conse.rvation

q

" 4,2.2. Technical Range Assistants should have a deéper-level.&: of

training in Soil Conservation and ‘TAs should be exposed to

Range Management concgsts such as grass seeding and carrying
_ capacity.

4.2.3. Soil Conservation training for technical staff should include
the following

Cultural and b:.olo-gical conservation xrethods
Water harvestmg and spreadirg

Agroforestry

Forage

Rehabilitation

" Policy issues in grazing land conservata.on -

4.2.4. School teachers, adminstration staff and all local leaders shiould’
be made more aware of the dangers and causes of soil erosion on
grazing land as an extension of the existing training programmes

eme - —— &
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4,2.5.

4,2.6.

4.2.7.

for these people.

Some group leaders and selected farmers should receive

a basic soil conservation training so that they can assist
their own communities '

The use of demonstration plots should be emphasised to show

proven techniques for example live fencing, rotational grazing,
rehabilitation.

'IheprcposaltostartanuscOwrseinsoilardmterconservatim

@ at.theUn:LversityofNairobiissupporbad, providedthatthecourse

- 4.3.

L =

F a.3.2.
~ value of fodderandnultiparposespecies, especiallyt.reesand

- 4.3.3.

involves placements for on-the=job training

shrubs.

The potential for livestock and w:l.ldlife pmductim in arid land
smuldbeoonpared andmeamrementtakenof erosimratesurﬂer

; the different management systemsa

" 4,34,

«
L4
¢

Semi-arid g:azinq].andssl'mld be zoned on the basis of the best
ways of j.nprcving water infiltration and the cost/be.nefit ra.tio 4

. of conservatim measures designed to ra:.se productivity.’

4.3.5.

Further imestigation :Ls required into stoc.ldm rates and
carrying capacity and how different animals compete for . faraqe.

—ies e . s 1 mmse



. 4.3.6.
: e
S 4.3.7.
s
1'.'
@ |
e "
e
[N 4.4.1.
e
; 4.4.2:
“ ';.
4.4.3.
4.4.4,

Mbre detailed maps should be prepared slming

- existing land use patterns
- yegetation cover and type
- soil types

Having idmtified conservation techrd.ques with a good chance
of success, on - farm trials should be continued to test
research recommendations in, for example

seed variety and seedi.ng techniques
live fencing ‘
c.ultivation tedmiques K
: fodde.r trees '
Information .

A'simple hand book for extension workers should be prepared to
provide information referring specifically to grazing land on

-usaofagriculmralby-p:oductsasfoddercrform“_-

livafenceestablismentandmintenance foy
t‘nerolaoftreesandahrubsinconsexvatim '
deferred, rota.tionalandze.mgrazmg

P;ojects and research institutions in ASAL should exchange J.isiis

of seeds available 'specifyi.ng crop, tree and grass varieties, .

the amounts of seeds currently available and estmating future
production :

A semi~annual technical news bulletin should be created for '
distrimmnmallmnce:rzedinASALSOiJ.Conservation

'Ihisbulletins&wuldbepreparedattheSoilarﬂWatarConsewatim

Division and, in the first instance, by the Tecrm:.cal E.\zaluation
and ani‘coring Officer.

Projects should undertake to collect information from itvestock'

T OWners m't"lo?ﬁl'm s'i)é‘cles ﬁtﬁ‘ﬁarying scu.Is,

- slopes, rai.tﬁall and altitude

e ———



4.4.5.

- 10 =

Anannualtecluﬁ.calmrkshopshouldbeheldtoomparemtes

_ on field operations, extension approach and prog‘ress i.n t.he.
development of simple technologies.

4.5.

'q.5|.1i

Policy

The ~overall policy of.increasing and mintainmq production .
should be applied to the grazing lands but attention’ should
also be focussed on the socio-econamic changes taking place

~ especially in the m:i.xed cropping-grazing lands as they affect

4.5.2. .

long term policy.

'Ihesectionsofthehgriculturalﬁotpertajnmgto'la:ﬂ'
conservation shouldbeenforced although onlyasa last -
resort wmre all forms of persua.sion have failed.:

'Ihe fmntMeextensionworkershom.dmtaotasapolioemn

4.5.3.

but should be responsxbleforinfomﬂ.ngthela:ﬂuseroftbe

: relevant requlations. Anyordertoprdubitshouldbesigned
by the District Commissicner or the District Agricultural. Officer

,acting on behalf of the Dist::l.ct Agriculm.ra.l LComnittee,

A team, under a coordinator of soil conservation in ASAL, should
be formdwithinthe Soil and Water Conservation Divisimto
coordinate policy and activities between ASAL conservation

projects of all types and size_s,whateve.r their source of._fi._nanoe.;

4.5.4.

Soil conservation activities should be concentrated in areas
where commnities show willingness to cooperate or have
requested assistance rather than those areas with the greatest
erosion hazards Where conservation is a priority but the
oorrmmity is disi.nterested motivation, preferably through the .
organisation of mens and womens groups, must precede implemen=:
tation.

—— e — — — i — —
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A _' ' 4.5.5. The Government should develop a cogent policy for the n
g St ' management of cammunally used grazing land ‘especially the
» v »
,3' : formalisation of land and tree use rights to pramote

responsible use and development of the fodder resource.
The cutting of trees by outsiders and especia.'_L.ly by
charcoal burners should be properly regulated.

4.5.6. Where large farms are sub-divided and portions given to
small holders the goverrment should specify and dictate *
to the Districts Agricultural Committee the minimum economic :
holding size. '

This is necessa.ry to avoid c\teracéloitati&l of a. small holding
C e which has, in some cases, already led to land degradatim and
\.-'--f'f': Tt 2l ; . : emsm

a0 .
iz ° 4.5.7. Land which is unsuitable for cultivation according to the
. . : - Agricultural Act should not be demarcated but set aside far
el afforestation for other aparopriate use.. The present users
B of such land should be informed well in advance that in the
; .’: _ _ eveht of 1and adjudication t.hey w:.ll not be given a.mership
SRS . Bt s a0 RO s
bl e 4.5.8. - Marketing system should be developed to make the sale ot
o ' stock more attractive to the, livestock ounex.,
' .; i ¥
N :
...!. ;



APPENDIX VIII
Cultural DO's and Dont's
A few guidelines,which don't always apply especially in more

'modern' circles. However the pfinciples still hold good.

1. DO shake hands when meeting and saying goodbye.

Take your time over saying hello without rushing‘atraight
into business.

2. DONT lose your temper. Whereas temper may occasionally be a
useful disciplinary tool in European society, in Kenya it is
only an embarrasing loss of self-control which will lose you
respect.

3. DONT discipline anyone in front of others.

4. DONT press anyone for an admission of guilt.
eg. 'you took it, didn't you? You will never get anywhere
because of the loss of 'face' involved and yo; will be
resented later.

5. DONT get frazzled by others' lateness. For instance everyone
knows that a public meeting in rural areas starts 1 to 3
hours after the designated time.

6. DO give respeét to old people, as age is still venerated.

7. DONT call anyone 'stupid' or 'Silly'. These carry the force
of e.g. Cretin!

8. DONT ask anyéné to count his animals or his children., The old
pelief that they die if numbered still lingers on.

9. DO speak clearly and avoid idioms. If you try to speak a
local language you will be'accomodated-ao return the

compliment when speaking English.



10. DONT invite vigsitors to pass through youi kitchen.

11. DO accept food when offe:}ed (if you have just eaten you can

‘decline fji};ely) and offer a drink or bite to eat when

visited.

c%p.@«z?, ‘ ga/(’“ .«~/{v V‘/.w%m'/



APPENDIX IX

PERSONNEL
Embu Name of Officer in post at May 1985
DC Mr. Chalang'a
DDO ¢ Mr. Kigen
DAO Mrs. Mucai
DLDO Mr. Machogu
DACO Mr. Kangesa
DEC Miss Mwangi
m A
DC Mr. Yagan

- DDO Mr. Malova
DAO Mr. Sese
DACO Mr. Kirui
DEC Mrs. Muthuri

_Eastern Province

PC Mr. Etemesi
DPC Mr., Njuguna
PPO ; Mr. Mwinamo
PDA ~Mr. Mwasya
PLDO Phae Mr. Mburu
PSCO e Mr. Gichane
EMI/SWCE

Team Leader/Land Use Planner Jim Mansfield

PTAS student | Ken Proud

project Manager l Mr. Mwaniki



Assistant to LUP Mr. Nyongesa

SWCO Mr. Mwarasomba

Accounts Clerk Mr. Njoka

Storekeeper Hr.-Kareru

Typist ; Miss Njagi

Other PTAS Staff Chris Mackintosh (Feb '82 to Aug
'83)

Bob Watson (Oct. '83 to Nov. 184)



APPENDIX X
Notes on Land rover KIY939

1. Fuel consumption: Petrol, 16 miles per gallon
0il, 1 litre per 200 miles

2. Mechanical Defects: Presently in good condition but gearbox
has had several problems. Transmission
whine is now a permanent feature.
Reverse gear jumps out when reversing

up a slope.

3, Wiring: This vehicle is the only one of the KTY or KTH
' collection to have wiring for a trailer.

~

The front tank petrol gauge stops working when it
is interfered with during gearbox repairs.

4, Suspension: Rear shocks recently replaced. New front shocks
in EMI/SuCP store. Has 1 tonne springs.

5. Servicing: Cooper Motors does a good general service but
are weak on solvihg out of the ordinary difficulties.

PC's workshop in Embu has deteriorated recently.
New Embu Uhuru garage gives a good service. Good

for welding jobs.

Needs full service every 5,000 miles.

6. Work Tickets: It is worth keeping a log of vehicle mileage,

running expenses and repairs so that there
are no queries about the way the vehicle

jtself or operating funds have been used.
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APPENDIX XII

USEFUL ABBREVIATIONS

EMI

Embu Meru Isiolo

SWCP/E/O Soil and Water Conservation Project/Engineer/Officer

LUP

- PTAS

D/PC
DDO/C/C
DSO
DAO
PDA
D/PLDO
D/PSCO
D/PEC
AMS

BHC

BDDEA

.GASP
SCB
AIE
SL
WPS
USLE

Land Use Planner

Post Graduaté Training Award Scheme
District/Provincial Commissioner

District Development Officer/Committee/Centre
District Supplies Officer

District Agricultural Officer

Provincial Director of Agriculture
District/Provincial Land Development Officer
District/Provincial Soil Conservation Officer
District/Provincial Extension Coordinator
Agricultural Mechanisation Services

British High Commission :

British Development Division in Eastern Africa

Goat and Sheep Project

Soil Conservation Branch
Authority to Inc ur Expenditure
Sub Location

Works Pbid_SFaff

Univeréal Soil Loss Equation



APPENDIX XIII TELEPHONE NUmBERS - ErsU

Provincial HQ (in P.C.'s W/shop) ) i 20

Districy Water Office

‘District HQ ' i
. District Comuisioner . I ;
" DAO, Embu Cag ey o G

ministry. of Works

: ?'niniatry 0f Trausport :
- EmI Coodinator : . gt o0 it

EmI Forestry

" EmI SWCP

' Embu Institute of Agricuiture

Eastern ‘Emporiam
Kindaruma AN 0

Kenya material Trading Corporation i AR e R W

_ Emou Timver Industry
" Automac

-New Empu Uhuru Garage

"Labour Office

Church of the Proviuce of Kenya -
Foster Parents Plan Intermational
Kenya Power & Lighting

‘Eenya Posts & Telecou.
- Tsaak Walton Inn

Barclays Bank
mt Kenya business machines (olivetti)

" PaDeAs (D_irect)

kangaru High School
Runyenjes Drapers

TELEPHONE nUMBERS = NATROBI

British High bowmissioner :

ministry of Agriculture Livestock Developmeut (Kilimo)
Land Development Diviaiqn

" Paul njoroge (Home)
- Chief Supplies Officer = Supplies Branch

Don Thomas (bnairman, Ag., Eng.) Home
Depte. of Agricultural Engineering, University of” Nairooi

Depte of Civil Engineering

. Giil House.

r.‘.o.
wildiife cénservation and management

20020
20140
20010
20062
20270

~ 20261

20254

- 20542
© 20540

20676
20117

120168
20272
- 20662
120752

20314

T 20234

20169

20618

20393
20037
20500
20128
20066
20621
20194
20511
20666

335944
120030
721689
501193
330970
60965

592141
334244
746613
27642

891601
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ministry of Water Development (maji House)
Cooper motors

Hughes Ltd.

Kate ﬂid. _ "
monqag_g:;;_?eugeot Service "

'Car_aﬁd General L oan
_Kenx#,fﬁa:tional Trading Corperation

 Matienal Agriculture Laps. ;:.:p

ain%gﬁﬁ{ of Finance and Planming

‘USAEP ' ' Enlzexslidy

- DAnInA i toe Solgn

_ Survey of Kenya (Ruaraka) .. .,

nin{ptry of Works s¥epssd

~mr, Skipa - Chief Structural Engineer
UNICEF saltucaslid  EAsn el

_TARDA : : L ARBER

" Nile Investiments ‘_ . T

Economic Hausing Group .. .. -

”Britisn Council

Soiex‘

. Pairview Hotel
- ‘Intercontinental Hotel

_____*______T___ﬁ__m
a '§

o — i,

-Duduvile Conference Centre
Panafric Hotel

ICRAF

Customs and Excise
Rentokil

Davis & Shirtliff
Machinery Services
Wigglesworth

Lets Go Travel

Doshi Hardware

Airoquip

Alexander Gibbp

Haward Humphreys

World Bank

Rural Access Roads (MOTC)
SIDA

Kenya Electronics

Urash Agents

723103
554211
~, 559822

tge - 333074

334431
- 540860

80120 z.5 29141

o 2 ot & A =T e

‘. 2c. 48211

% 8o e 0 E 538111

331160

- 331088

a0 12802241
126441

721022
520671

332455 -

; - 333230

1aw. 956999

334855

331424

¥ 723211
335550
802744
720760
29867
722095
20701
557617
558325
557022
29539
554733
64742
22543
332360
24391
722149
29042
24907
335783



TELEPHONE NUmSERS - OTHERS

DC meru
DAO meru
County Hotel meru
Catholic Diocess of meru
Rural Afforestation meru
mOWD, meru

. Kaguru FIC
DAO machakos Office
DAO machakos Direct

- Katumani Research Station
AmS‘Chiakariga
AmS makueni
Divisiofiai Extention Officer
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