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July B, 1986

Mr. William Darkins
Project Officer
USAID/Somalia
Mogadishu, Somalia

Dear Mr. Darkins:

Subject: Evaluation of the Comprehensive Groundwater
Development Project 1979-1986 '

On the following pages is presented the final evaluation
of the Comprehensive Groundwater Development Project. This eval-
uation has been undertaken pursuant to a work order issued under
P10/T No. 649-0104-3-20076 and constitutes a review of the Pro-
ject's objectives, assumptions and inputs, plus an appraisal of
performance and the degree to which the modified objectives of
the Project have been met.

Overall, the Groundwater Project has been a qualified
success and has benefited a total of perhaps 100,000 people.
There have, however, been some significant shortfalls, stemming
largely from the original Project assumptions and the "serial®”
manner in which procurement was carried out, and there are also a -
number of major concerns regarding continued benefits from the
Project. These concerns are detailed in Part IV of this evalua-
tion report.

The evaluation team consisted of the following people:

Allan C. Cremer - Team Leader/Planner,
William M. Turner - Senior Hydvrogeoicgzist,
Frank P. Araujo - Senior Sociologist,
Pia Chesnais - Socioclogist.
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TAMS
Mr. William Darkins -2- July 8, 1986

The team wishes to express its thanks to you and other USAID
staff members, as well as to the new Manager and Deputy Manager
of WDA and the Team Leader of the LBII/RM Project Team, for the
considerable assistance and cooperation that we have received in
the course of the evaluation. We trust that you will find the
evaluation to be both fair and useful for guiding further assis-
tance to the WDA and for similar projects elsewhere.

Sincerely yours,

TIPPETTS-ABBETT-MCCARTHY-STRATTON

. £ b

Allan C. Cremer
Associate
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I

THE PROJECT

PROJECT BACKGROUND

The scarcity of dependable water supplies for rural
people and their livestock is perhaps the most serious restraint
to improved public health, agricultural practices and livestock
management in Somalia. To overcome this restraint AID decided,
early in 1978, to assist in developing a competence within the
Somali Water Development Agency (WDA) to plan and carry out
groundwater and surface water development projects in the rural
areas of the country. The Project Initiation Document (PID) for
what became the Comprehensive Groundwater Development Project
(CGDP), or more simply the Groundwater Project, was prepared in
April 1978.

Originally the focus of the Groundwater Project was the
WDA and its parent ministry, the Ministry of Minerals and Water
Resources (MMWR). At the time, however, two large integrated
rural céevelopment projects, jointly funded by USAID, IBRD and
West Germany's GTZ, were also being started. Both of these
projects, the Bay Region Agricultural Development Project (BRADP)
and the Central Rangelands Development Project (CRDP), had a
water development component. It was decided that, rather than
dividing the water development effort among different projects,
it would be better to focus this effort within the WDA and the
Groundwater Project, which in turn would meet the water develop-
ment needs of ﬁhe two integrated rural development projects.
Thus, the objectives of the Groundwater Project were split
between increasing the institutional capacities of the WDA and
developing groundwater (and some surface water) potentials in the
Bay Region and the Central Rangelands.

The Project Paper (PP) for the Groundwater Project was
completed in September 1979. This PP had been prepared during a
six week period, largely by a contract team from the firm of
CH2MHill. The PP reflected the changed project objectives
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stemming from the decision to support the water development needs
of BRADP and CRDP. It also established some of the key technical
features of the Groundwater Project. The first of these was the
recommendation not to rehabilitate the existing WDA rigs (most of
which are of American manufacture) but to, instead, purchase
three new rotary drilling rigs (plus two cable tool rigs that
were later omitted). This may have reflected a concern that the
water supply objectives of the BRADP and CRDP might not be met 1f
older equipment were used. The second technical feature was
apparent acceptance of the WDA's preference to use 8" casing for
virtually all wells. (The list of equipment and supplies in the
PP shows 8" casing only). WDA's reasons for not using smaller
diameters were that if holes are not straight or casing is
misaligned, pumps cannot be placed and that fishing is difficult
in smaller diameter holes. Another reason for this relatively
large diameter casing may have been a hope on the part of IBRD
staff that sufficient groundwater reserves might be found at the
base of the Baidoa escarpment to support irrigated agriculture.
(False-color satellite imagery indicated relatively dense vegeta-
tion in the area.) This hope later proved illusory, as many

small springs were fcund but no significant groundwater reserves.

Equipment Procurement

In June 1980 the initial orders for drilling eguipment,
support vehicles, casing, screens and other commodities were
placed. Procurement services contracts were used to write the
specifications for these goods and materials and later to evalu-
ate bids. As discussed later, this process resulted in the
selection of inappropriate drilling equipment for the Project and

support vehicles that may have a short useful life.



Technical Assistance Contract

In July 1981, a host country contract was signed between
Loulis Berger International Inc. (LBII) and the WDA. (Aé the same
time LBII signed a subcontract with Roscoe Moss Co. for services
directly connected with the drilling operations.) The LBII
contract covered technical assistance and related services such
as training, etc. It was for 3 years, initially, with a provi-
sion to extend it to as much as 6 years if conditions warranted.

The Terms of Reference for this contract set forth four

major components of work:

1. Preliminary Data Collection Phase (including the
design and undertaking of an exploratory drilling
program of up to 40 wells).

2. Institutional Support for the WDA and the MMWR.

3. Exploitation Programs, including:

- Provision of wells in the Bay Region and the
Central Rangelands (including exploratory wells
that could be used as producing wells);

- Technical assistance to improve shallow well
tecnniques;

- Technical assistance in constructing surface
water catchments.

4. On-going Data Collection Program.

PROJECT PURPOSES
The primary purposes of the Groundwater Project, as
outlined in the Project Paper and the contract Terms of Reference

can be summarized as follows:

- to develop a competence within the WDA to plan,
carry out and evaluate the impact of groundwater
and surface water programs throughout Somalia (this
'was to be done through a combination of technical
assistance, commodity support and training -
including classroom instruction and seminars,
on-the-job training and participant training in the
U.S.);

- to develop a data base on groundwater potentials in
Somalia through the preparation of inventories of
wells and other water sources throughout Somalia
and a program of exploratory boreholes in the Bay
Region and Central Rangelands;
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- to complete some 140-150 producing wells, complete
with pumps and civil works in the Bay Region and
the Central Rangelands, and to develop surface
water catchment reservoirs in these areas (the
Central Rangelands PP notes that up to four reser-
voirs should be constructed). (In the affected
areas, wells were to provide 10-15 1/cap/day for
people and 20-30 1/head/day for livestock);

- . to develop an on-going program of data collection
and analysis for the purposes of expanding overall
knowledge of the quantity and quality of Somalia's
water resources, estimating levels of demand at
various times of year, determining the most suit-
able locations for wells, determining patterns of
usage and water user characteristics, and analyzing
the impact of improved water supplies upon rural
communities - both permanent and nomadic.

These purposes were modified somewhat during the first
three years of LBII's services, though the contract scope was
never changed to reflect these changed purposes. Only staffing
levels were changed.

The first modification, which was quite a positive one,
was to initiate a program for enlisting the active participation
of local communities in planning, providing construction support
and later managing well sites within their locality. Initially,
this program also contained a component for selecting where to
place wells but this function was largely taken over by the two
integrated rural development projects, BRADP and CRDP, albeit the
willingness of a community to support construction of a well
remained a significant criterion in selecting well sites.

At the end of the first three years of LBII's contract a
Project Paper Supplement (PPS) was prepared, which specifically
addressed the.need to modify the project's components and pur-
poses to some extent. The following changes were made:

- Since the preliminary data collection phase was

largely complete, the two data components were

rolled into a single component called "Data Collec-
tien and Utilization".



- Increased emphasis was placed upon counterpart
training - particularly hydrogeologists and mechan-
ics -- and manuals for operation and maintenance
were to be prepared.

- A Planning Department was to be established within
the WDA and a cooperative effort begun in the area
of data collection; processing and use, with the
WDA and MMWR in collaboration with the UNDP. The
intent of this change was to strengthen the entire
data collection effort and, also, to begin to
reorient the WDA towards more of a role as a
planning, contracting and regulatory agency - as a
precursor to the possible privatization of much of
the actual work of drilling wells.

- The community participation concept was to be
recognized as an integral part of the WDA's ap-
proach to the development of water resources and a
regular program established within the Planning
Department for monitoring and evaluating the
operation, use and impact cf well construction
within rural communities.

- The realities of operating in Somalia were recog-
nized by a pull back in the number of production
wells actually to be developed during the course of
the Groundwater Project. At the same time, the PPS
endorsed what was evidently an earlier decision to
scale back the development of surface water catch-
ments to effectively zero -mainly because of the
potential cost of such facilities. (All that
remained were a series of seminars on the construc-
tion of reservoirs).

- A final change in purposes made by the PPS was to
lay the groundwork for a study of privatization of
much of the water resource development effort in
Somalia. As noted above, this envisioned a sub-
stantial change in the role of the WDA - away from
being an operating agency and towards being a
planning, contracting and regulatory agency that
would drill wells only in drought emergencies.

Later in the study, project purposes were further
modified when it became evident that WDA could not (or would not)
establish or staff a Planning Department within the timeframe of



the Groundwater Project. Thus, project purposes included only

the preparation of a system for the monitoring'and evaluation of
well operations, for later use by the WDA, when the Planning De-

partment became a reality.

PROJECT ASSUMPTIONS
As with any other project, the design of the Groundwater

Project contained a number of assumptions, some of which later
proved to be invalid and which had a clear impact on the effec-

tiveness of the Project. Among the most important assumptions

were the following:

that the objectives of the WDA were the same as
those of the project: namely to upgrade its skills
and to drill a signficant number of rural welils.
That the WDA might have other possible objectives,
such as the acquisition of rigs for subsequent
lease for hard currency and the acqudisition of
materials or fuel that could be used for other
projects or purposes, appear not to have been
considered.

that the rehabilitation of the WDA's existing
equipment (listed in the PP) would not be cost
effective. Comparative costs of rehabilitation vs
the purchase of new equipment were not looked at
during the project preparation stage, though it :is
known that much of this eguipment is old (see table
in Appendix A).

that the WDA's preference for using casing no
smaller than 8" was appropriate for the wells to be
drilled. (This initial assumption was questioned by
LBII and both evaluation teams).

that information on wells and other water sources
throughout the coyntry controlled by WDA and
information on other aspects of the project, such
as equipment inventories, materials stocks, coun-
terpart funding, would be forthcoming from the WDA
and available to the contractor.

that there would be a free interchange of informa-
tion between the Groundwater Project and the BRADP
and CRDP.



that the WDA would continue as an operating agency,
responsible for the drilling of wells, so that the
improved skills of its drilling staff would con-
tinue to be used in subsequent projects (this
probably will be the case but it conflicts with the
desire of USAID to privatize much of the ground-
water development effort).

that the skills within the WDA for planning and
carrying out well-drilling were equally deficient
at all levels. In fact, Somali well drilling crews
do accomplish their work but perhaps not within

the time frame established by AID planners, based
upon back-home productivity. Somali well drillers
have been drilling wells for over 50 years in
Somalia and methods have been developed which may
not be state of the art methods but which work in
Somalia.

that a major share of the water needs in the
targeted regions (Bay Region and the Central
Rangelands) could be met through the development of
groundwatess: (LBII , in its End of Project Report,
cshows that this early assumption is invalid. The .
firm estimates that only 23% of the Bay Region can
be served by groundwater of suitable quality and
also states that good quality groundwater is also
hard to find in the Central Rangelands.). One
result has been to deprive areas where suitable
groundwater cannot be found of any help from this
project.

that the WDA would already have in place a system
of continuing maintenance for the wells that are
installed and an efficient system for the collec-
tion of fees for water use.

that powered pumps with relatively high output
would be appropriate whenever the well yield was
sufficient to permit their use. Thus the only
determinant of which type of pump to use was the
yield of a particular well.
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REVIEW OF PROJECT INPUTS

USAID INPUTS
For the Groundwater Project USAID has provided the

following inputs:

Technical Assistance
Through the LBII contract (and RMC subcontract) USAID

has provided a total of approximately 54 person-years of techni-
cal assistance. A review of the original Contract and Amendments
6, 9, and 12, plus the contractor's End of Project Report indi-
cates that this total is broken down roughly as follows:

Person
Position Years
Team Leader (Water Resources Eng./Hydrogeologist) 4.4
Hydrogeologists 5.3
Chemist and assistant 3.2
2.5

Civil Engineer and Water Resources Planner
Specialists in Sociology, Economics, Data

Base Management, Etc. .4
Privatization Study Team 0.9
Drillers 12.4
Mechanics, Electrician and Warehouse 7.8
Technicians 5.1
Expatriate Support Perscnnel 5.1

TOTAL 54.1

The cost of this technical assistance was approximately $8.9
million over a five-year period. In addition, approximately
So.Sh. 27 million at varying exchange rates have been provided by
the Somali Government from counterpart funds for support of the

LEII/RMC team.



Training

Much of the training provided by the Groundwater Project
has been classroom instruction and seminars provided by_or led by
the technical assistance team. In addition, on-the-job training
has been provided through the course of the exploratory and
production well-drilling program. Local staff covered by in-
country training has included hydrogeclogists, chemists,
drillers, pump installers, mechanics, civil works constructors,
and those selected at various times for the WDA Planning Unit.
{The proposed Planning Department has not been established.)

In addition to training in their specialties, the
hydrogeologists and drillers were trained to implement the Tuulol
(Village) Assessment and Participation Process (which preceded
the Community Assessment and Participation Process (CAPP) devel-
oped later in the Groundwater Project). Training included
lectures, discussions and visits to villages selected for well
sites. Later, Somali members of the BRADP were trained in these
same technigues by the Groundwater Project team, albeit their
limited background méant that training remained at an introduc-
tory level. These people were later absorbed by -another study
team under BRADP, soO they were not available to the Groundwater
Project. As wells were completed, rudimentary training was
provided to well operators in the affected communities but this
was done mainly largely by the WDA staff because of language
barriers.

Manuals were prepared by the Technical Assistance team

for the following specialties:

1Tyulos are settlements that are more or less permanent and
somewhat analogous to villages. Buulos (which are referred to
later in this report) are smaller settlements for which the term
hamlet has been considered zs an eguivalent term, but this is a
rather poor analogy.



1. Hydrogeology
2. Pump Testing
3. Water Quality
4. Downhole Geophysical Logging

5. Well Drilling Operations and Preventive Maintenance
6. Evaluation, Rehabilitation or Abandonment of
Water Sources
7. Pump Rig Operation and Well Maintenance
8. Light Vehicle Preventive Maintenance

9, Warehouse Procedure

Manuals intended for skilled workers, as opposed to
professional employees, were transiated into Somali.

In the first phase of the Groundwater Project, i.e.,
prior to 1984, eight staff members from the WDA (4 chemists, 2
hydrogeologists and 2 gecphysicists) were selected as partici-
pants in the two-month U.S Geological Survey program of water
rescurce studies, héld in Colorado. Also, 2 hydrogeochemists
and 2 hydrogeologists were selected for degree programs at the
University of Arizona.
Commodities ‘
Approximately $8.4 million worth of drilling equipment,

support vehicles and materials were provided to WDA under the
Groundwater Project. In the early phases of the Project, support
vehicles, spare parts, casing and screens were provided alsc by
BRADP and CRDP. Reglacements for these items have been ordered
through the Groundwater Project, however, and the cost of these
replacements are included in the $8.4 million figure.

Review of the listing of PIO/C's indicates the following
approximate breakdown for commodities provided under the Ground-
water Project. The breakdown is only approximate, since some of
the 47 PIO/C's included several categories of commodities and a
detailed study of individual PIO/C's was not made. Also, some
PIO/C's are still pending, so only estimated costs are shown in

the listing.
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TH60 drill rigs, spare parts, casing and screens

$2,860,000

GMC support vehicles, spare parts, etc. 2,000,000%*
GMC geophysical logging vehicles 240,000
Spare parts (unclassified as to purpose) 1,450,000
Gen'l supplies (inc. pumps & civil works mat®l) 630,000
Windmills 75,000
Spare parts for one of WDA's Failing rigs 185,000
Household furnishings, etc. 370,000
Laboratory eguipment 30,000
Satellite navigation equipment 20,000
Computer hardware/software 15,000
Diesel fuel 170,000
$8,045,000
Misc. supplies through LBII contract 375,000
$8,420,000

* Includes $260,000 in spare parts provided through LBII con-
tract

Under the Project Agreement, fuel was to be provided by
the Somali Government, using counterpart funds for local pur-
chase. Because of continuing problems of fuel supply, however, it
was necessary on two occasions to make special offshore purchases
of fuel. These are reflected in the above tabulation.
As noted earlier, procurement of most of the above
well

tor for the Groundwater Project itself was selected.

commodities was initiated in June 1980, before the contrac-
Specifica-

tions and bid evaluations were based largely upon the PP, plus

short trips ic Mogadishu by procurement services contractors. The
three rotary rigs selected as a result of the bid evaluation
which later proved to be a
The
have been straightforward but, at
noted that the WDA intended to
{even though they had none in their

process were Ingersoll—-Rand TH-60's,
poor choice, particularly for cased wells as large as 8".
bid evaluation does appear to
the time, some correspondence
standardize on the TH-60 rigs
This

inventory at the time). process is discussed in detail in

Append1ix A.

In the case of support vehicles, AID was in a difficult
situation since the Foreign Assistance Act normally requires that
equipment and supplies be of U.S. origin. At the same time, no

capability exists in Somalia for servicing or maintaining U.S.
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vehicles. Except for the drill rig carriers, GMC vehicles were
procured for the Groundwater Pioject, which was probably no worse
than any other U.S. manufacturer from a maintenance standpoint,
albeit the specification of automatic transmissions compounded

the difficulty. It is very unlikely that any of these vehicles
will outlive the project itself by more than a few months.
Inasmuch as the IBRD was involved in allied projects (BRADP and
CRDP), which supported some equipment to the Project, an approach
that might have been explored would have been the funding, by the
IBRD, of support vehicles from Italy or Japan {which could have
been maintained). A final shortcoming was that, while the rigs
were provided with flotation tires, the support vehicles had no
off-road capabilities. This meant that during the wet seasons,
drilling operations could not be sustained in certain areas
because of the lack of accessibility.

Local Currency Support:

Local currency support came from counterpart funds
generated by CIP and PL480 imports. These funds can thus be
considered as a USAID input. Since, however, they are jointly
administered by USAID and the Somali Ministry of Finance through
the latter's Domestic Development Department, they are discussed
below under the Somali Government inputs.

SOMALI GOVERNMENT INPUTS

WDA Staff
Somali staff for the Groundwater Project was provided by

the WDA, primarily from its staff resources though, in some
cases, it was necessary to recruit gualified pecple from outside
the WDA. The former Deputy General Manager of the WDA (who was
named Project Manager for the Groundwater Project and served in
that capacity until a few months ago) stated that project pérson-
nel were drawn from the WDA's roster of permanent personnel, were
selected on the basis of past experience (particularly with

-12-



rotary rigs) and came mainly from the Bay Region. Neither USAID
nor the contractor had any control over the process whereby
personnel were selected. Many of the Project staff members met
by the evaluation team seemed quite competent but evidently some
unqualified people and others who performed unsatisfactorily were
also nominated to the Project. Some project personnel, indeed,
were part-time people and several were recently discharged by

the WDA's new Deputy General Manager.

As noted earlier, some staff members of the BRADP were
supposed to have worked with WDA personnel in the follow-up
phases of the CAPP. After receiving some training from the
Groundwater Project U.S. staff, they were, however, not avail-
able for the project. Also, some of the vehicles provided by
BRADP and CRDP had drivers from those projects assigned to them.
This apparently proved to be a source of vexation for the LBII
staff since they had even less control over those drivers than
they did over the WDA's drivers.

Support Facilities

The WDA provided the Groundwater Project with office
space, vard and warehouse areas, in addition to some housing
accomodations for expatriate Project staff, for which an imputed
rental value appears to have been included in LBII's contract.

Local Fund Support

All local funds for the Groundwater Project came from
counterpart funds generated by CIP and PL480. These funds were
included in .-the Somali Government's Development Budget for each

calendar year and were allocated in accordance with a Local
Currency Budget process that began with requests prepared each
year by the project managers of the various development projects
(of which the Groundwater Project is one). These requests were
used to make up the Annual Program Budget Plan, prepared by

USAID's Program Office and signed by the USAID Director and the
Minister of Finance. Allocations under the Budget Plan were then
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approved by Generated Shillings Proceeds Committee and advances
were normally made on a quarterly basis. The amounts budgeted
ranged from So. Sh. 3.4 million in 1982 to So. Sh. 49.9 million
in 1986 as project activities increased and the Somali Shilling
was successively devalued. The dollar equivalent remained in the
range of $0.8 million each year.

In the case of the Groundwater Project this budget was

used for the following types of expenditures:

Operating Costs

- Topping off salaries of WDA staff assigned to the
Project

- Per diems, fuel and vehicle maintenance

- Office supplies :

Local Capital Costs

- Payments to local contractors'on presentation of
invoices (Civil works contracts are to be let
shortly for a number of wells but these will be
paid for by BRADP. It is not clear that any local
contract payments were made by the Groundwater
Project).

Because of the extremely low salaries paid by all
government agencies, including WDA, the device of providing
"top-off" salary supplements and adequate per diems to local
Project personnel was probably necessary. The Groundwater
Project, however, affected only c¢ne department within the WDA,
albeit the largest one, and only a portion of that department.
The topping off of salaries for less than 10% of the WDA's 1,780
employees seemed to increase the degree to which the Groundwater
Project, as a large-scale project with a separate project manage-
ment structure and staff, tended to be isolated by the remainder
of the organization. Jealousies may have been fostered by the
fact that the Project had its own special priorities and the new
skills obtained by project personnel cculd be sonsidered a threat
by other members of the organization. Discussions in the Béidoa
regional office seemed to indicate that this has occurred. The

Project staff was considered apart and the Regional Director
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evinced no interest in the Project. Indeed, he noted at one
point that his pump maintenance crew had received no training
from the Project and "had more experience than the Project people
anyway."

While money was budgeted for fuel (both diesel oil and
gasoline) the problem of actually getting fuel for the Project,
and then making sure that it wasn't diverted, proved to be the
most vexatious problem of all for the LBII staff. Somalia is
chronically short of fuel and a very active black market exists.
The WDA's former Project Manager stated that often an allocation
of 40,000 liters would be requested from the Government Petroleum
Agency and only 4-5,000 liters would be delivered, which was not
enough to mobilize the rigs. Neither USAID nor LBII had any
direct control over fuel allccations and deliveries and it is
qguite possible that larger allocations were made, which did not
reach the Project.

The down time caused by inadequate fuel supplies can
properly be laid at the foot of the Somali Government, for short
term planning and improper allocation of ephemeral supplies. But
given the fact that the WDA's requirement is a small portion of
the national total and that managing supplies is accorded little
priority by Somali officials, the Project design might have
recognized this in advance and provided for the tank farm to
stockpile fuel. 1Indeed at least one local Danish/Somali drilling
firm (Kampihl) has its own storage tanks in the harbor area for
its fuel supplies. If it was not possible to acquire fuel
dependably through Somali channels, alternative means of supply
might have been built into the Project. Twice, fuel was pur-
chased from Mobil 0Oil Corporation in Djibouti, and it is also
possible that arrangements could have been made with the Navy to
obtain U.S.-sourced fuel.
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OTHER DONOR INPUTS

The Groundwater Project received no inputs from other
donors, but did relate o other projects with funding from other
donors.

Integrated Rural Development Projects

Firstly, the Project provided support to and had to be meshed
with the two large integrated rural development projects men-
tioned earlier, the BRADP and CRDP. Both these projects have
received the major share of their funding from the IBRD, though
USAID has alo provided substantial support to both and GTZ is

funding certain activities within these projects.

Small Urban Water Supply Systems

Secondly, under a separate agreement, GTZ has provided
--.technical assistance to the WDA during the past six to seven

years, including some advisory services on administrative sys-
tems. The Terms of Reference for LBII's contract mention this
assistance but fail to note that it has been primarily in connec-
tion with the operation of a number of small urban water systems,
for which GTZ has provided DM 70 million in financing. Neverthe-
less, under this assistance, a revenue collection system has been
developed that is in use in four urban centers. These four urban
systems are understood to be recovering their operating expenses
from revenues.

As a part of the work on small urban water supply
systems, GTZ has also funded a review of WDA's current capacity
to operate, maintain and repair water wells and distribution
systems in small urban centers and rural areas. A major finding
of this review, completed earlier this year, is that the WDA has
little capacity for (or interest in) operation, maintenance and
repair. Therefore, the review concludes that effective operation
and maintenance will require a basic change in the origaniza-
tional structure and recommends that these responsibilities be
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separated from other responsibilities of the WDA. Three options
are presented for making this separation but any recommendation
as to the best option is deferred until a further study is
undertaken. That study is not, as yet, funded. The recommenda-
tions of this review of WDA's operating and maintenance capacity
are discussed further in the section below an LBII's study of
private sector participation.

GTZ is also very concerned about low salaries and a
multifold increase in salaries is one of the conditions they have
said must be met before any agreement to finance the next phase

of their urban water systems program will be signed.

National Water Data Center
As discussed below, there is an abunddnce of geclogical

and hydrological information extant in Somalia, as in most
African countries. The information is scattered among government
repositories, private agencies and assistance organizations. It
has never been gathered and compiled and placed int . easily
retrievable or useable formats. Furthermore, it will be neces-
sary to continue the data acquisition and processing activities
to ensure that proper future planning activities can be carried
out.

Therefore, the UNDP/FAO is providing assistance for a
National Water Data Center that will ke located within the MMWR.
This effort was to have been started earlier, so that an inter-
face with the WDA's Planning Unit could be developed. It is only
now beginning (as is any real start on a Planning Unit in WDA),
so the development of the respective responsibilities of these
two units will not be directly affected by the Groundwater
Project. The National Water Data Center will, however, draw
heavily upon the data base work that has been done under the

Groundwater Project and will build upon the material developed by

LBII.
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I1T

REVIEW OF PRCJECT PERFORMANCE

The following review generally follows the order of the

major components of the Groundwater Project, as they have been

realigned in the Project Paper Supplement:

Institutional Support,

Data Collection and UGtilization,

Exploitation.

A separate section, however, has been provided on Local Community

Participation, since this has been an important element of the

Project.

INSTITUTIONAL SUPPORT
The institutional support component of the Groundwater

Project included the following elements:

10

2.

Improvement of WDA's hydrogeological data collec-
tion system.

Commodity support (discussed above), logistic
improvements and assistance in preparing equipment
lists and specifications. -

Improvement in planning and scheduling the use of
eguipment.

Collection of data on actual costs of well con-
struction and estimates of maintenance and operat-
ing costs. Assistance to WDA in accounting and
reviewing fee structures.

Social analysis (see Community Participation
below).

Development of water utilization models for
allocating costs, adjusting water charges and
judging priorities for well sites.

Environmental analysis {(this was a relatively minor
input to the Groundwater Project, since the BRADP
and CRADP each had substantial environmental
inputs.
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8. Provision of on-the-job training for counterparts.

9. Conduct of seminars in topics related to water
rescurce development.

10. Provision of technical support for the WDA Planning
Department (new department).

11. Investigation of potentials for private sector
participation in the development of Somalia's water
resources.

Hydrogeological Data System

The Groundwater Project has been staffed by competent

personnel particularly in the last two years of the project. It
is likely that all hydrogeological data from the project, with
the possible exception of pump test data, have been properly
collected. Specific aspects of the actual data collection effort

are discussed in a later section.

Improvements in Logistics and
Planning/Scheduling Equipment

With respect to the next two elements, improvements in
logistic systems and in the planning, scheduling and use of
equipment, assistance in these areas was provided throughout the
course of the Project and expatriate personnel were specifically
devoted to this work. LBII's End of Project Report, however,
makes little reference to this aspect of the technical assis-
tance, other than to discuss the difficulties encountered in
maintaining the rigs in the field. Almost nothing is said about
improving the WDA's logistics systems. Inventory controls,

supplies, transport and workshops (other than to discuss on-
the-job training of. mechanics, etc.) Under its earlier managers,
the WDA was not focrthcoming with information about available
equipment and supplies or the status of funds. One has the
impression that there were no improvements; that most of the
time of the expatriate logistics personnel was devoted simply to

getting the equipment and supplies needed for drilling the
Project's wells out to the field and seeing that equipment was
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maintained. There was little incentive for the WDA to document
its supply status. LBII was to have developed'an inventory of
WDA egquipment and supplies, building on a partial equipment list
included in the PP. LBII personnel said they were unable to
obtain a more detailed list or further information on eguipment
or supplies (yet, from the new Deputy General Manager of the
WDA, the evaluation team obtained a full list of drilling rigs
for the asking).

Under the former managers, the WDA was essentially run
with no attention, either by accident or design, to the physical
resources of the department. This has led to the continued poor
functioning of the department. When, for example, an urgent
request for well repair is received from a community, no one can
locate operable equipment to solve the emergency or identify the
type of pumping equipment in the well (which may need to be
replaced or for which the spare parts should be taken along by a
maintenance crew.)

The original purpose of the Planning Unit, and the
purpose which remains uppermost in the mind of the new General
Manager of the WDA, was to plan for future water development and
equipment maintenance activities, based upon a sound knowledge of
equipment and material resources available within the WDA. The
fate of this Planning Unit is discussed below.

Collection of Data on Actual Costs

The Groundwater Project included two substantial efforts
to tabulate and analyze the costs of well construction, mainte-
nance and operation. Both efforts, one for Phase I of the
Project and the other for the entire Project, were done in a
professional manner and provide a good picture of costs. The
contractor's reports, however, make no mention of active assis-
tance to the WDA in its accounting systems and fee structure, and
no reference to the revenue systems developed for four urban
centers by a GTZ consultant. Once again, the contractor found
the WDA to be less than forthcoming when it came to the status of
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local project funds and evidently showed little interest in
systems of accountability. (See discussion below, under Commu-
nity Participation, regarding the flow of revenues from Project

wells.)

Water Utilization Models

Estimates of possible demand were made early in the
project, building on a system developed by Hunting Technical
Services for BRADP. Later in the project,. water utilization
studies nave been carried out and solid data collected for at
least one community (Maleel). This information has been used in
connection with the costing studies but, because of the lack of
good baseline socioeconomic data, no effort has been made to
quantify benefits or allocate costs to specific beneficiaries.
Regarding priorities for well sites, the Groundwater Prcject
staff was aware of the criteria used to select well sites and
information obtained during the early community participation
studies, on the degree of local commitment, was used in the se-
lection of sites. After the exploratory phase, however, the se-
lection of communities in which to drill wells has been made by
the BRADP and CRDP. The Groundwater Project and WDA have had a
verv limited role in this selection. Only later were the WDA's
hydrogeologists, together with tuulo/buulo water committees,
involved in selecting the specific location within a community.
This process of site selection by BRADP and CRADP was not related
in any way to the normal procedures of the WDA and MMWR, under
which the locations of wells are determined by a National Water
Committee on the basis of information from the Regional Governors
(through the Ministry of Interior) and hydrogeological input from
the MMWR. The National Water Committee meets only once a year
(unless there are special circumstances) and the procedures are
admittedly cumbersome, so location of the Groundwater Project
wells required a different procedure. The fact that normal’

procedures were simply forgotten, rather than an attempt being
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made to adopt them to Project needs may, however, have served to

further isolate the Project in the eyes of many in the ¥DA.

On-the-Job Training and Conduct of Seminars

On-the-job training of counterpart personnel appears to
have been one of the major benefits of the Groundwater Project.
Altogether, some 132 members of the WDA's staff received training
of one type or another. The expatriate Project Team provided
such training to the WDA's hydrogeologists, chemists, planning
staff, geophysicists, well drillers, pump installers and equip-
ment maintenance mechanics. It is clear from reading project
documents and from detailed discussions with the LBII team leader
and WDA officials that every effort was made to supplement the
technical skills of WDA employees and that virtually no stone was
left unturned. The manuals prepared for the project have been
reviewed and seem to be quite appropriate. Most have been trans-
lated into Somali - which is essential at the skilled worker
level and desirable even at the professiocnal level.

On-the-job training has in many instances been preceded
by both classroom instruction and seminars. Much of this was
done early in the project before the drilling equipment had

arrived.

Participant Training

Also, there has been & participant training program,
consisting of (1) a U.S. Geological Survey two-month course for
eight participants and {2} degree programs for four individuals.
At least one of the participants in the USGS short course, a
geophysical well logger, did not wish to return to Somalia and
instead travelled to Saudi Arabia. Later, he and possibly others
did return to the Project. It is felt that the skills of those
course participants may not have been greatly enhanced but, of
those who returned to the Project, they seemed to take their work

more seriously.
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Regarding the participants in the degree programs, the
evaluation team was told that two hydrogeologists and two
hydrogeochemists attended the University of Arizona under the
project, but that only one had returned to the WDA. This infor-
mation was incomplete and misleading. The team has identified
the two hydrogeochemists studying in the Department of Soil and
Water at the University cf Arizona. Both would have been ac-
cepted by the University on the strength of their academic
credentials and beth have been good students. The first earned
his M.S. in Soil and Water Science and returned to Somalia in
January 1986. The second student will complete his degree this
summer. He is not quite as strong as the first but has overcome
any difficulties. Neither student carried out projects specific-
ally related to the hydrogeochemical specialty for which they
were chosen and their skills are likely to be of grezater value to
irrigation projects than to water development projects. They
will still, however, be of value to Somalia.

The evaluation team has also identified the two Somalis
sent to study hydrogeology. One is still at the University of
Arizona and is reportedly an energetic and intelligent student,
now working on his dissertation, who has a 3.0+ grade point
average. His AID support has been terminated but he was offered
and accepted a Teaching Assistantship to continue his studies.
The second hydrogeclogist was unable to obtain adequate grades
for admission to the Master's degree program and huna on at the
University of Arizona for several years. He was scheduled to
depart in December 1985 but, because of the birth of a child, he
said he had to wait. In March 1986, he passed through Washington
with a ticket provided by AID, which he evidently traded for a
ticket to Saudi Arabia. No cne spoken to by the evaluation team
could recommend this individual. He was regarded by all as
untrustworthy.

The team spoke to USDA personnel who handle programming

and administration of foreign students regarding their experience
with foreign students supported by AID. The method of selection
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of foreign students varies widely~-from political appointments to
students who are intelligent and indeed qualified. They have
experienced outstanding students znd those who are undesirable.
According to the first LBII team leader for the Ground-
water Project, the main criterion for selecting the students who
attend the University of Arizona was that they pass the TOEFL
test administered in Somalia by the USIS. (It was indicated that
one of the hydrogeochemisis sent to the University of Arizona was
not a WDA employee and pulled some strings to be selected.) Both
hydrogeologists were found to be seriéusly deficient in the
practical aspects of hydrogeology, having had no practical field
experience. It isn't clear whether the students sent to the
University of Arizona had received training from the Groundwater
Project team, though the former team leader indicated that they
had. 1If so, then the training was inadequate in that it provided

the trainees with few, if any, field skills.

Comments On Training

Comments on the training component are as follows:

- The classroom training program was highly ambi-
tious. Successful completion of the hydrogeology
curriculum would earn the matriculant. a degree in
the U.S. Though the materials are competently
prepared, one can only wonder at the success of the
instructors in imparting 1/10 of the knowledge they
sought to impart, given the time available and
language barriers. Undoubtedly, some knowledge was
imparted and that was more than WDA staff members
had at the beginning.

- Given the diversity of equipment owned and operated
by WDA, it would have been useful to have included
programs on the maintenance and operation of other
types of equipment, such as the 4 Failing rigs or
the other 1Ingersoll-Rand rigs (possibly 4) of the
WDA. {(In some instances, the rigs may be func-
tional, or nearly so, while others require reha-
bilitation and new carrier vehicles.)

- The course dealing with aerial photo interpretation
was apparently a failure because of the lack of
stereo-photography at a proper scale. The course
did use aerial photography but it was apparently
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large single photographs which cannot be used. LBII
has indicated that stereo coverage was to be
provided by WDA but they did not have the required
stereo pairs. The MMWR does have a number of
stereo pairs in its library, including recent sets
by Hunting Technical Services. The extent of
coverage and whether it includes Bay Region or
Central Rangelands could not be determined, so LBII
may very well be right. On the other hand, the
librarian said he believes this coverage exists.
Without aerial stereo-photography, it 1is not
possible to apply photogeologic fracture trace
methods to the location of wells. The fracture
trace methods are highly successful throughout West
Africa and other countries where they have been
used, though large areas in the Central Rangelands
are covered by acotian sands, which would make
positive identification difficult.

There is some concern on the part of the LBII team
leader that upon termination of the project,
inadequate pay will cause many of the trainees to
leave for other more lucrative occupations. The
evaluation team shares this concern and others,
including GTZ above have-been pressing the Govern-
ment to improve WDA salaries in order to retain
qualified staff members.

The new WDA management, however, has a demonstrated
commitment to retain personnel whe were trained by
the project. Of the people selected for the one
month USGS short course in the United States, at
least four are personally known to the new Deputy
General Manager of WDA and are presently employed
by WDA. There is the danger that a major push by
lending agencies for privatization of many of WDA's
functions and thus for a reduction in staffing
could undercut this commitment - particularly as it
might apply at the lower, operating levels.

A major shortcoming of the project, created at the
planning stage, was to confine the effort to direct
training of well drillers and other WDA employees,
rather than training trainers, who would then carry
out the local training on a long term and continu-
ous basis. Upon completion of the training compo--
nent of the project, it is finished and there has
been no capability developed to have that training
continue on the local level. The WDA is currently
establishing a training unit, though an alternative
exists for mechanics, etc. in the Industrial
Vocations Training Center supported by GTZ.
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Technical Support for New Planning Department

Establishment of a Planning Departmen£ within the WDA
was foreseen in the PPS and technical assistance to this Depart-
ment was to be provided. The stated objective for this depart-

ment was to integrate social, technical and maintenance plans in

order to select sites and optimize the use of the WDA's re-
sources. Four functions were set forth:
Planning: coordination of information and
development of drilling programs
and schedules, plus schedules for

maintenance of wells and equip-
ment.

Economic Analysis: models for the costing of rural
water supplies, monitoring of
revenue flows and determination
of benefits

Sociological Evaluation: continuation of community par-
ticipation, design of new evalua-
tion procedures and help to
communities in their maintenance
responsibilities

Policy Studies: community responsibilities,
pricing and revenue collection

It should be noted that these functions do not include
the function of preparing capital budgets for the WDA and submit-
ting budget requirements to the Ministry of Planning. The fact
that capital budgeting was not included may have reduced the
relevance of a Planning Department for the managers of the WDA.
Subsegquently, this part of the Groundwater Project, indeed,
became a series of major setbacks for the LBII/RM team. Since a
new department requires a Presidential decree, which takes a
while, the department became a Planning Unit. Staffing needs
were set out but the WDA assigned only one qualified professional
and he later left. 1t may well be that the former managers of
the WDA really did not want a functioning Planning Unit able to
keep track of the status of both equipment and supplies. There
may have been a desire to keep others in the dark regarding
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materials available to the WDA, so as to be able to sell or lease
supplies or equipment to private drillers and others, without a
record. In any event, the Planning Unit now has only one staff
member, a chemist, albeit the new WDA management is currently
considering four candidates to take over the Unit.

Because of the difficulties encountered, the functions
of the unit were cut back to the production of specific products
that could be developed largely by the expatriate team. These
products included:

Planning: development of project data base
Technical monitoring system

Computerized mapping system
(referred to earlier)

Economic Analysis: "costing model (referred to earlier)

Socio-Economic Evaluation: "packaged" system for monitoring
and evaluation

Policy Studies: discussion of options

In addition, the LBII team prepared a set of recommendations
regarding phased development of the Planning Unit and a proposed
program of technical assistance. This program, totalling 120
person months, is far too rich in light of the interest shown to
date.

The major accomplishments of the Planning Unit effort
have been in the area of data collection and use, and in the de-
velopment of the socio-economic monitoring and evaluation system.
The results of this work are, however, very likely to be lost if
it is not picked up through the UNDP/FAQO program of assistance to
the National Water Data Center in MMWR.
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Study of Private Sector Participation

The PPS also included a proposal for a study of the
potentials for private sector participation in water resource
development. In response a special team from LBII and RM pro-
duced a substantial study that included projections of demand;
estimates of the respective capacities of the ‘public and private
sectors to develop, operate and maintain rural water supplies;
and- financial pro-formas for the pricing of private sector
inputs.

With a view towards meeting future demand, ten pol-
icy options were developed, ranging from no change to total
privatization, and these were analyzed in terms of their impact
on government agencies, private firms, community organizatiors
and foreign donors. Three major conclusions resulted from this
analysis:

- If national water supply and per capita consumption

goals are to be met, the public sector alone cannot
do the job;

- The Government of Somalia should, with donor
assistance, stimulate growth of the private sector
in the water resource development industry;

- Foreign donors should engage in a joint effort to
shift well drilling and water supply facility
construction from foreign firms to Somali firms and
to develop the capabilities and resources of local
firms over a 10-year period.

In line with these conclusions, the study offered a three-part

program that was reviewed by Somali government officials, USAID

and others. Following this review, a modified ten-year program
was prepared, comprising actions, technical assistance and insti-
tutional elements. This program incorpcrated three of the ten
policy options as three phases, moving further towards privatiza-
tion of the water development industry over the ten-year period.

The actiion components, for example, would start with contract

well maintenance, move to a water-security role for private
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drillers in the next phase and end with expanded contract well-
drilling by private firms and a re-orientation of WDA's role.

The study is impressive in terms of the volume of data
developed and the care of the analyses. Nevertheless, it's
conclusions are rather optimistic, the process foreseen seems too
"pat", and the recommendations for massive technical assistance
are out of proportion to the interest shown so far by the Govern-
ment and the direction in which it wants to move. The authors of
the report state that the draft program was reviewed with govern-
ment officials and that, while they expressed a reluctance to
change WDA's role in drilling wells and constructing water supply
facilities in the near term, a shifting of this role to the
private sector could be considered in the future if the private
sector demonstrates its capabilities. This could be a case of
telling people what they want to hear. Most recently, the WDA's
management has expressed interest in the WDA itself doing well
drilling under contract (to foreign firms or donors) and it is
likely that, even with recent changes, the importance of a
planning and regulatory role is not fully appreciated. Moreover,
there is no current incentive for the WDA to give up the cash
flows that direct well-drilling and the operation of existing
wells provide. It is likely that a program of privatization will
be slow going and will be resisted by various groups within WDA
and MMWR. The commitment of major resources to a program of
broad technical assistance should be held in abeyance until the
Government's commitment to an expanded private sector in water

development is much more clearly established.
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DATA COLLECTION AND UTILIZATION

As revised in the PPS, the Data Collection and Utiliza-
tion component of the Groundwater project included the elements
included originally in the Preliminary Data Collection Phase,
plus the Planning Unit functions discussed above, and a coopera-
tive data collection and processing effort between the WDA and
the MMWR, with assistance from UNDP/FAO.

The original data collection worK included:

Phase I

Collate Materials and Data on
Existing Geophysics and Hydrology

As far as can be determined, publications which were
available on the hydrology of the Bay Region and Central Range-
lands have been collected and are in the Project Office. There
is no evidence that computerized searches of on-line data bases,
such as GEOREF, were ever carried out. These types of searches
should be carried out prior to contractor staff leaving the
United States. Such searches from team experience reguire a very
short time to uncover every reference to any published work on
the geology or hydrology or water resources of any country. One
Evaluation Team member was able to obtain an extensive bibliogra-
phy on the geology of Cyprus in 10 minutes.

Members of the Evaluation Team visited the library of
the Ministry of Minerals and Water Resources and find it to be
rather extensive and moderately well organized. There exists a
rather good Eollectidn of materials dealing with the geology and
hydrology of Somalia. It is our impression from talking with the
librarian that LBII and RM personnel made use of this library.
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Establish Standard Forms for Recording Well Data

Well data are presented in LBII's End of Project Report
in a systematic way but the reporting format is not identified as
the set of standard forms that LBII has proposed for adoption.
Apart from this report, each well has its own file but papers in

the file are loose and not clipped into the file jacket. Also,
many of the data in the files are in pencil, which will fade with

time and the data will become illegible.

Establish Method to Number and Cross Reference Wells

The project instituted a well numbering system not
unlike that used in some states in the United States. The well
numbers begin with either "BR" or "CR" for the Bay Region and
Central Rangelands area respectively. (It might have been better
to have divided the latter into separate letter prefixes for each
of the three regions in the Central Rangelands.) Wells drilled
by the project are numbered consecutively in ascending order.
This numbering system should also be extended to other wells and
boreholes in the four regions. Furthermore, each well should
have locational information, besides a unigque number. This
information has been tabulated for the project wells, utilizing a
grid system with kilometers north and east of a zero point,
rather than longitude and latitude but the information hatg not
been fully integrated into the permanent data base as yet.

Inventory of Existing Wells in the Project Priority Area
Including the Bay, Hiran, Galgadud and Mudug Regions

This effort was only accomplished for project wells. No

inventory was made in the early days of the project of other
wells, which have been completed by the WDA in the past or which
have been inventor:ed by other donor-funded projects in the past.

Such wells, however, exist. The UNDP in 1972 carried out
a survey of groundwater resources and estimated there to be 260

springs, 17,000 hand dug wells, 18,000 uars, and 10,000 burkeds
in Somalia. Moreover, in 1976 the Italian firm, Idrotechnico,
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submitted a report which inventoried all of the known hand dug
wells in the Bur Akaba region. These wells are not in the
project inventory of wells.

Finally, LBII's study of Private Sector Participation
in Somalia‘'s Water Resources Development Industry indicates that
there are some 360 WDA wells in rural and semi-urban areas and
there are another 130 which are out of service. These wells are
apparently known but are not included in a well inventory.

The preparation of a well inventary was a clear require-
ment of the TOR. 1In the early years of the project, before the
arrival of project equipment, there was ample time available for
the compilation of this data base. The Evaluation Team has
reviewed reports prepared by earlier projects, has visited wells
drilled by WDA and is disappointed that none of the wells inven-
toried in the earlier projects has been included in a common well
inventory covering earlier wells and the present project. This
inventory would include such information as: a) location, b)
depth, c) depth to water, d) well diameter, e) kind of well, f)
use of well, g) owner of well, h) yield of well, i) chemical
quality of water, j) number of people and livestock served by the
well, if it was available. Evidently a decision was made not to
"repeat®™ any inventories made earlier. A consequence of this
decision is that there is no common repository of well data and
the Project's data base does not extend beyond the Bay Region and

Central Rangelands.

Update Central Well Data File and
Prepare Hydrogeological Maps

As far as can be determined, the central well data file

for the Bay Region contains information only on the Project
wells, since there was no staff for entering data from other
sources. The hydrogeological maps prepared by the Project for
the area are based almost entirely upon these wells and there is

no reference to earlier studies or reports. Maps for the Central
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Rangelands Area, including the regions of Galgadud, Hiran and
Mudug, are based largely upon work carried out by others during
the 1970's. ‘

Determine Localities In Project Priority Areas
Requiring Improved Domestic and Livestock
Water, and Identify Additional Data Needs

This aspect of the project seems to have gone off well.
As noted eariier, the process of determining well sites was
largely in the hands of BRADP and CRDP staffs, though the
Groundwater Project provided input to the process through the
Community Participation Process and hydrogeological assessments.

Design Exploratory Drilling Program to be Done Through
Existing Resources of MMWR or with Project Resources

The initial exploration well program in the Bay Region
was delayed until project equipment arrived. The exploratory
program was desligned as intended, but it was not carried out
using WDA equipment as originally set forth in the PP and con-
tract documents, eviéently because the WDA, at the time was

unwilling to make its equipment available to the project.

Phase I1

Drill 40 Exploratory Holes

Twenty five exploratory wells were drilled in the Bay
Region. (Of these wells, those which encountered good quality
water were completed as water wells.) The purpose of this
program was to further define the hydrogeology of the Bay Region
as a guide for the production drilling phase. With the comple-
tion of 25 boreholes, plus available information on the geology
of the area, sufficient information was available to allow -the
production phase to begin in the Bay Region. A report on the
results of this program was prepared by LBII in 1983.
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Establish Geophysical Logging Program

The project purchased two geophysical'logging trucks:
one for the Bay Region and another for the Central Rangelanus.
They served the prcject purposes well and logging was done for
most wells. 1Indeed, it was done for instruction even when it was
not needed for well data. Potential problems with the GMC trucks
have been discussed earlier.

-

Establish Wells and Aquifer Testing Program and Monitor Wells

Numerous wells were tested for various periods of time
by project hydrogeologists. It seems, however, that data were
commonly collected by local staff and the form used originally
led to the contrivance of test data in some cases and, therefore,
unreliable results. The problem form was changed and better
guality data were obtained. The analyses of pump test data
presented in the Project reports are inconsistent and incorrect
analyses were occasionally made, which reflected a lack of
understanding of well hydraulics. Thus, some of the data on
transmissivities and pumping rates are unreliable. Also the
recovery curves for some wells aré indicative of wells that were
not adequately developed.

It is recognized, however,that this may have been a
consequence of the fact that analyses were often made by trainees
and there may not have been time to go back and re-do them
correctly.

Though monitoring data have been obtained, the team
observed that they were not separately filed as mcnitoring data.

Such data are only on file for particular wells.
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Groundwater Chemistry and Analytical Capabilities

The Groundwater Project added considerably to the
analytical capabilities of the WDA and the contractor's End of
Project Report indicates that staff training took place. The
analyses of water reviewed seemed quite good. Cation/anion
balances have been used to determine the acceptability of an
analysis and this is sound procedure.

In preparing maps of water quality in the Central
Rangelands area, the Stiff Diagrams give no numerical indication
as to water quality. Trends in water quality cannot easily be
discerned. The plotting of groundwater chemistry on the maps in
the End of Project Report needs to be revised,in order to specif-
ically relate changes in water quality to tane direction of
groundwater flow, if the maps are to be useful for groundwater
exploration in the future. The chemical data cannot be contoured
if the direction of groundwater and possible anomalies, such as
higher transmissivities in certain areas are iénored.

Collate all Data and Prepare Reports and Maps
The contract Terms of Reference specified that data

processing and map preparation be carried out by local staff as a
‘training exercise. This has generally been done ir the case of
map preparation, but littie data processing has been done by WDA
staff. Appendices to LBII's End of Project report contain
substantial information in the form of maps, borehole lcgs and
chemical analyses, but it is only a fraction of the data devel-
oped by the Project. The fear is that many data will be lost.
LBII has developed the framework for a data base cover-
ing the hydrogeology of the areas, plus other items of concern
such as the density and variation of demand, tuulo/buulo pro-
files,l etc. Unfortunately, most of the data have not been entered
because of the lack of a staff to undertake this work and little

motivation on the part of WDA personnel.

lsee earlier footnote on tuulos and buulos.
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Data Collection in Later Phases

WDA Planning Unit
The fortunes of the WDA Planning Unit have been dis-

cussed in the preceding section on institutional support.

Cooperative Data Collection Effort by WDA and MMWR
The PPS foresaw the establishment of a National Water
Data Center within the MMWR during the course of the Groundwater

Project and envisioned a cooperative data collection effort
between WDA, with support from the LBII team, and MMWR, with
support from the UNDP/FAO.

The National Water Data Center is only now just begin-
ning and the UNDP advisor has only recently arrived. He has no
staff and has not yet received more than token support. It is
expected, however, that he will take over the LBII data base
facilities within the WDA office complex. His first task will be
" to establish a network for collecting data through the WDA's
regicnal offices; then if the WDA or MMWR comes through with
staff, as they now say they will, he can devote some attention to
using the LBII materials as a base for a larger effort. Ulti-
mately, the NWDC is intended to collect relevant data from a
range of sources, then standardize their format and make the
resulting information available to Som;li planners and various

donors.

LOCAL COMMUNITY PARTICIPATION

As originally developed, the Groundwater Project had a
social component but it was relatively small and was largely
devoted to preparing social profiles of the communities to
receive water. Specific guidelines for securing the backing and
cooperation of local communities were not considered.

In its Inception Report, LBII presented a reevaluation
of the Project's social component and outlined an approach to

involve rural residents in a collaborative effort to work with
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WDA in the selection, construction, operation and maintenance of
Project wells. The approach was termed the Tuulou (Village)
Assessment and Participation Program. Subseguently, as certain
modifications were made and it was recognized that each well
would serve from 7 to 10 villages, the approach became the
Community Assessment and Participation Program {(CAPP).

This program organizes water development at the commu-
nity level into four stages of technical activities and village
participation. These are as follows:

- community orientation and assessment,

- drilling of boreholes,

- construction of civil works and pump installation,

- operation and maintenance.

Incorporated into these stages are: information on local
attitudes and conditions; labor and materials for construction;
and and the payment of users' fees, and enforcement of operating

rules. The stages are discussed as follows:

Community Assessment Stage

The objectives of this stage are to determine the extent
of local interest in a well and to form a Water Commit-
tee to look after the community's interest, if such a
committee does not already exist, and to arrange for
representation of the several viliages. Meetings are set
up with village and local government personnel that are
coordinated by a community participation organizer
(initially from LBII), a WDA employee, and extension
staff (from BRADP or cother units).

Drilling Stage

The objectives are to make the necessary preparations
for drilling the borehole and installing a pump. The
community participates in selecting the drilling site,
electing the local personnel who will oversee the pump,
nominating candidates for well operator training, “
repairing roads to the construction site, and providing
support (food, etc.) for the drilling crews.
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Civil Construction Stage

The objective is to complete the water supply system
civil works. The local residents generally contribute
labor and provide food for the workers. The WDA staff
meets with the local leaders to devise a water manage-
ment system plan and the well operators are trained.

Operation and Management Stage

The objective here is the operation and management of
the water distribution system. The responsibility is
shared between the WDA and the community Water Commit-
tee, according to the plan agreed upon. The procurement
of fuel, cil and other operating parts may be carried
out by the local community and, in theory, these items
are normally purchased from the WDA. In practice, they
are often in short supply.

Originally, CAPP was intended to be applied to all
Groundwater Project wells and, indeed, to be a procedure that WDA
would expand to others. Lack cf staff and lack of support from
WDA and BRADP led to the overall effort being curtailed, even
though the approach had been praised by the mid-term evaluation
team. Nevertheless, the Groundwater Project has succeeded in
establishing the CAPP process in twelve communities in the Bay
Region. It was also initiated in 8 to 12 other communities but
activities were discontinued as the gquantity or quality of water
were net adequate for a producing well.

In the Central Ramsgelends, the situation has been guite
different. The NRA and CRDP operate an education and extension
program which seeks to organize Range and Livestock Associations
(RLAS) within the deegan areas. These RLA's will participate in
the drilling and construction along the lines of the water
committees in the Bay Region, and the NRA and CRDP will provide
the necessary institutional support to sustain this participati-
on.

The RLA program is complex and problematic. The opera-
tion and maintenance of diesel pumps within a geographical area
as isolated as the deegan of the Central Rangelands and by people

-38-



who are basically pastoralists will require a great deal of input
from the NRA and CRDP. It is questionable whether they have the
capacity.

Thus, it is not clear how the CAPP, which was designed
for the Bay Region, would be adapted to the Central Rangelands.
There are more sources of conflict and the local conditions
within these districts vary considerably. It will require
further investigation to determine precisely how community
support or participation can be obtained. .

The last stage of the CAPP would be implemented from the
WDA side through the Monitoring and Evaluation System (MES) that
was developed for the WDA's Planning Unit - as described earlier
under Institutional Support.

In evaluating the CAPP, together with the MES, two

questions may be asked:

1. Has community participation, in itself, been of
value? o o
2. Has contact with the villagers uncovered features

of the Groundwater Project that may not have been
intended and should be revised?

The answer to the first question has generally been
positive. A dialogue was started between WDA and the communities
in which wells were drilled, and those communities where the
process was undertaken had much higher rates of participation
than those where it was not donel. Furthermore, there is a
potential in the first set of communities for better care of the
wells--if the WDA does not undo it, as discussed below.

The system that was developed is much too complex,
however, and needs to be zimplified in terms of the information
sought and the uses to which it is put. Related to this is the

lThere was an unconfirmed report of a few villages that didn’t
want wells in their communities either because they felt it
would result in an influx of neighboring people fetching water
or because the owner of an alternative water socurce was able to
prevent the development of a competing source.
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fact that solid baseline information on the socioceconomic pro-
files of the communities was never really obtained. Forms were
developed but they were only half filled out and the original
data from the villages are currently in a state of disarray.
Some, no doubt, have already been lost.

The Monitoring and Evaluation System (MES) that 1s
intended to complete the CAPP cycle is also much too complex for
WDA staff to handle, though the LBII team in this case did its
work much more carefully. A series of four forms for baseline
surveys, eight forms for monitoring and four forms for evaluation
are proposed, in a situation where WDA staff will become impa-
tient with one form. Considerable simplification is needed in
order to obtain a few items of indispensable information.

Regarding the second question, LBII's End of Project
Report and two field visits by the Evaluation Team (in which a
structured set of questions was asked) revealed a number of

interesting aspects of the Groundwater Project.

- Members of the Water Committees are generally also
members of the Village Committees, which existed
long before the Groundwater Project. Water Commit-
tees are clearly dominated by those living in the
village where the well is located but other vil-
lages are also represented.

- In its reports, LBII notes that the CAPP team took
pains to point out that water might not be found.
Yet, except for Bur Akaba (where the CAPP was not
used), Committee members said they were never told
that water might not be found. 1Indeed, drillers
assured them that water would definitely be found.

- In addition to supporting well construction (access
roads, civil works, etc.) through labor, both
voluntary and paid, it was common practice for
villages to make cash payments to the drillers when
water was found. These payments ranged from 10,000
to 30,000 So.Sh. Thus, it appears that a form of
incentive pay already exists. (These payments may
also have been the reason why one village was
incensed with the pump test team who later deter-
mined that the yield was insufficient four even a
hand pump.)
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Committee members were led to believe that the
wells would belong to the villages when they were
completed, so they feel that they have been
*taken", when all the revenues, beyond what 1is
needed to buy fuel and spare parts from WDA, leave
the village.

In fact very little can be learned about what does
happen to surplus revenues from the well. Studies
by LBII personnel indicate that during the dry
season these are substantial, yet in one village
the well operator and Water Committee members
agreed that there was little, if any , surplus. 1In
another, where the Committee and the well operator
were at odds, the well operator said he used it to
"buy milk."

Theoretically, fuel consumption should be an
indicator of the revenues generated but few records
are kept and it is reasonable to assume that only a
fraction of the funds collected ever reach the
WDA's account in Mogadishu.

Committee members were supposed to nominate the
well operator for approval by WDA. 1In fact, the
well operator normally is picked by the WDA's civil
works chief and the choice is ratified by the
Committee. In one case, the Committee objected and
was overruled. The well operator is paid 500
So.S5h./menth by the WDA and has anywhere from one
to five assistants to collect fees during peak
periods in the dry season.

Well operators are given rudimentary training in
how to start and stop the engine and add fuel. Some
have learned how to change filters. When asked if
they would like to have received more training in
the workings of the pump and how to maintain it,
all the operators replied yes. They do not wish to
depend upon the WDA for repairs (though one village
that said they had three breakdowns alsoc said the
WDA came the same day to repair the pump). The WDA
says it is considering an extended training program
for the operators.

Official prices are a sometime thing. LBII's staff
indicates that towards the end of the dry season
prices at the wells go up. Also, well operators
and Committee members said they paid from 7,000 to
10,000 Sc.Sh. for a 200 1. drum of fuel from WDA.
At official prices it would be 4,400 So.Sh.
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- Fuel consumption rates reported by well operators
varied from 2.4 to 2.7 l/hour. 1In its cost model,
LBII used a figure of 1.77 1l/hour for the Lister
diesel that is used, so it may well be that well
operators have learned to adjust downward the
number of operating hours they report.

- In the town of Bur Akaba, several wells were
drilled without the use of the CAPP process. Only
one of these was successful and fitted with a hand
pump (the others were saline). It is within the
WDA compound, where it is used by less than 200 of
the several thousand and local people and nomads in
the town; other people felt that it was sort of a
private well. 1In terms of impact, this well was a
complete miss. The water situation in Bur Akaba
is very poor, though more surface water catchments
or infiltration galleries are a possibility. As it
is, the Project yielded virtually no benefit to
this substantial town - no alternatives were
available.

EXPLOITATION PROGRAMS

Drilling Program

The major share of the Groundwater Project effort in
recent years has been devoted to the actual process of drilling
and completing the production wells themselves, in both the Bay
Region and Central Rangelands. This process started in early
1983, with the completion of the Bay Region exploratory program.
Indeed, there was no real break between the two phases, since the
exploratory program had been held up until Project equipment
arrived. Drilling in the Central Rangelands didn't start until
several months later and the selection of sites considered to
have some potential was done on the basis of data from previous
studies and criteria developed by the CRDP.

The number of wells actually completed fell well below
the original Groundwater Project targets for a variety of reasons
that were outside the control of the LBII/RM team. Indeed, that
team probably did as good a job as possible under the circum-
stances. The number of producing wells envisioned in the con-
tract Terms of Reference, including those drilled in the
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exploratory phase, was between 140 and 150, which were to be
completed in a six year period. Of this total, at least 32, plus
a portion of 35-50 wells unspecified as to location, were to have
been in the Central Rangelands. Only 60 to 70 wells were specif-
ically designated for the Bay Region. (One other region, the
Lower Shabelle, is mentioned in the TOR but never seems to have
been considered in the Project as it evolved.)

The  number of producing wells actually completed within
a four year period has been 50 in the Bay-.Region and 11 in the
Central Rangelands. Civil works for a number of these wells have
not yet been completed and 24 still await pumps. Project
targets have been scaled back over the years, yet the general
feeling is that a good deal has been accomplished, particularly
during the last two years. When the shorter period of actual
drilling operations is taken into consideration, the annual rate
of completion has been about 65% of what was originally targeted
(15 per yvear instead of 24).

Reasons for this lower productivity are numerous. The
problems with fuel have already been discussed. Timely clearance
of equipment and supplies was another source of delay, resulting
in down time. WDA was responsible for the clearance of these
items and delays of several months have been encountered, often
for capricious reasons having little to do with the project
itself.l Normal customs clearance time at Mogadishu Port is
reported by commercial sources to be one week. It has been the
experience of the Danish drilling firm PIHL that equipment and
supplies ordered in the United States are delivered to the
job site in about 5 weeks.

It was noted that the two TH-60 rigs in Baidoa have
2045 and 2185 hours respectively on their engines. This means
that each has worked only about 530 hours each year they have

lRecently, clearance of supplies was held up because the Govern-
ment wanted a list of the landlords of the expatriate team
members and USAID could not accede to what appeared to be an

improper demand.
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been in Somalia, or less than two hours a day, including travel
time. Thus, they have been idle much of the time because of
logistic problems.

Another reason for low productivity is that, while is
that the TH-60 rig is capable of high production rates when
drilling with its air hammer (putting down 6-inch diameter
boreholes to be equipped with 4-inch diameter casing, as are most
wells with hand pumps), this productivity is sharply reduced when
the rig must be used to drill 10" holes or larger for setting 8"
casing. With the larger hole, the uphole air velocity is not
sufficient to remove cuttings and water from the hole - particu-
larly when smaller diameter drill pipe is used. (The TH 60°'s
presently have 3-1/2" drill pipe but 4-1/2" would have been
better.) It is noted that later in the Project, drillers were
putting down 6" diameter uncased holes and getting better drill-
1ng rates.

That the TH-60 drilling rigs were not the optimum choice
for Somalia was nicely demonstrated by the Project tzam when it
showed that a properly operated cable tool drilling rig could
drill and complete a well as quickly as a TH-60. 1Inasmuch as a
cable tool rig costs about $90,000, five cable tool rigs could
have been purchased for the price of one TH-60. Even operating
at their normal slower rate, the project would have had 10-15
cable tool rigs, which require very little material support, and
less manpower and maintenance than the TH-60's. Each one is
capable of one well in say two months, which would have resulted
in 90 wells per year or more than 360 wells for the four years
the project had its equipment. It is an observation of the
evaluation team that cable tool drilling should be extensively
used in Somalia.

Another factor in the relatively low production rates,
with equipment potentially capable of high production rates, may
be related to cultural differences in perceptions of time and

concerns about job security. Certainly, low salary levels do
not encourage high productivity. Furthermore, to utilize the
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TH-60 rig as it is intended would mean that a hole could be
completed before a work camp is set up. Thus, there could be
fewer jobs for those casual laborers who spend their time estab-
lishing and servicing camps.

Evidently the rate of dry holes and poor quality water
in the Bay Region was not significantly higher than what was
expected once the exploratory phase was completed. A possible
exception was in the limestone depression area that was mentioned
earlier . This, therefore, was not a major reason for the
relatively low number of production wells completed. It is
unfortunate, however, that water quality was not more consis-
tently evaluated as the wells were being drilled. Had further
efforts to determine specific conductance been made each morning
prior to drilling, for example, a greater understanding of water
quality variation with depth would have been achieved and could
have been important in well completion. (If it is determined
that water gquality is good near the water table but deteriorates
with depth, the deeper water could be shut off and only shallow
water used.) By carrying out this procedure in more cases, wells
which have been counted as failures by the Project may conceiva-
bly have been converted to successful wells. The LBII team
leader is aware of this problem. His suggestions to carry out
measurement of conductance as wells were drilled, using the right
equipment available to the geohydrologists, were not always
followed and in other cases loss of circulation meant there were
no samples to measure.

LBII/RM personnel recognized the gquality stratification
of groundwater and the interim evaluation team correctly recog-
nized the probleﬁ of the "upconing" of poor quality water into
shallower, better quality water if pumping rates were high. That
team pointed out that upconing was already occurring in the new
well fields supplying Baidoa and suggested that "skimming wells"®
be constructed to overcome this problem. To the credit of the

project, this suggestion was not carried out. It is a highly
technical solution to the problems which generally requires
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larger diameter boreholes. A more appropriate solution would
have been to suggest that the productive capacity of the well be
reduced. Low capacity hand pumps, for example, could be used
rather than higher capacity diesel-powered pumps.

Because of low productivity, only 11 wells capable of
producing water of adequate quality were drilled in the Central
Rangelands and, to date, only 7 of these have pumps and civil
works. Expatriate staff and USAID officers responsible for the
CRDP are not overly distraught by this turn of events, however,
since the areas around some of the completed wells in the Central
Rangelands have suffered significant environmental degradation.
In such cases, some previously nomadic groups have settled near
the wells and enclosed adjacent grazing areas, leaving only
narrow aisles, and the area immediately around the wells, for
others to gain access with their animals. As a result, these
access routes and other areas outside the enclosures have been
almost completely denuded. Before many more wells are drilled,
most observers believe that further studies should be undertaken
of potential settlement patterns and alternative water point
systems, such as clusters of low production wells, widely spaced
within each cluster. This could, indeed, provide a further
reason for using the TH-60 in the manner for which it is best
suited - putting down a large number of small diameter wells.

Shallow Well and Surface Water Development Program

As noted earlier, these programs - with the exception of
some classroom instruction and seminars on surface water develop-
ment - were ultimately dropped from the Groundwater Project.

At the completion of the interim project evaluation, the
recommendation was made to include development of improved uars
and cisterns and the construction of hand dug wells in the fresh
water areas of the basement complex in the next phase of the

Project.The Project staff made similar suggestions. Despite

-46-



these
these
leave
Akaba

recommendations, no effort was ever mounted to respond to
recommendations. The result, as noted earlier, has been to
significant areas of the Bay Region, including the Bur

area, with no benefit from the Groundwater Project.
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Iv
CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS REGARDING THE PROJECT

Overall, the Comprehensive Groundwater Development Pro-
ject may be considered as modestly successful, in terms of the
achievement of its objectives and the underlying validity of
those objectives. A number of producing wells were completed;
more than 100,000 rural dwellers, plus their livestock, have
benefited from the Project; and about 130 staff members of the
Somali Water Develcpment Agency (WDA) have received some form of
training. The requirements of the contract Terms of Reference
have been largely carried out in a.sound and professional manner.

The LBII/RM staff could have done little more under the circum-
stances and should be commended for their efforts.

On the other hand, for reasons detailed earlier, the
Groundwater Project fell well short of its original targets for
the number of producing wells; total costs per well were unac-
ceptably high; and there have been few improvements in the insti-
tutional capacity of the WDA as a result of the project.

That the Groundwater Project would achieve only a por-
tion of its objectives was foreordained by certain determinations
made at the outset and actions taken before the prime consultant
was selected. The PP determined: (1) that the WDA's professional
capabilities and staff skills needed substantial improvement if
it was to develop groundwater resources in Somalia; (2) that two
large integrated agricultural development projects, BRADP and
CRDP, required water supplies and (3) in light of these needs,
the acquisition of new equipment would be preferable to the reha-
bilitation of existing equipment. The WDA's own perception may
well have been that it already had years of well-drilling experi-
ence and what was needed was a program of equipment rehabilita-

tion, standardization, maintenance, and material support. The
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possibility cannot be dismissed that the WDA also perceived that
acquisition of additional equipment and materials would enable it
to generate income through their lease or sale to others for hard
currency.

Even though there appeared to be considerable divergence
between USAID's perception of appropriate objectives and the
likely objectives of the WDA, in one key area the preferences of
the WDA were accepted and in another the WDA's former ménagers
may have played a key role. This refers io the acceptance of 8"
casing and screen for all wells and the later selection of a
highly sophisticated rotary drilling rig that was not well suited
to drilling wells large enough to accommodate 8" casing. This
mismatch has been noted by LBII/RM and two evaluation teams; it
greatly diminished the rate at which wells could be drilled and
completed and was a major factor in the lhigh cost of the wells.

The NPV of average total costs per well in the Bay Re-
gion was $114,950 and in the Central Rangelands was $198,400,
excluding technical assistance and training. Assuming 12 cu.m/hr.
for 8 hrs/day for 240 days/year (which is on the high side) and
81 So0.Sh/U.S. dollar, this translated to a'cost of 61 So.Sh/cu.m
and 105 So.Sh/cu.m, respectively (in contrast to the Government's
official price of 18 So.Sh/cu.m.). These are not reasonable
costs, as was well-recognized by LBII, which correctly noted that
two ways in which the cost per well might have been reduced to
reasonable levels would have been to sharply increase productiv-
ity with the same equipment or to have instead rehabilitated some
of the WDA's 20-cdd operable rigs.

The cost to rehabilitate wells, using private contrac-
tors, as prop—3ed by LBII has been estimated at $5,185 per well-~
which would be much more cost effective, if in fact the work
could actually be done for this price. Rehabilitation of wells
could be an attractive program, provided that costs are close to
the estimated value and a large amount of technical assistance is

not required.
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With regard to benefits, these have not been quantified
by LBII, largely because needed baseline data on end-user charac-
teristics, usage rates, willingness to pay, local health condi-
tions and local livestock production were not obtained. (Detailed
data on end-user characteristics and usage rates were obtained in
one community.) Nevertheless, benefits of the Groundwater Pro-
ject have been real for the people (and their animals) who live
in the communities where producing wells have been completed.
These benefits are listed in the End of Pfoject Report of LBII,
as well as an earlier economic study, as fZllows:

- Improved access to year-round, high-quality water
at existing levels;

- Increased quality of water;
- Reliable water supplies in times of drought;

- More human resources are available for productive
economic activities (particularly women who may
spend up to 8 hours a day in the dry season getting
water);

- Reduced livestock losses;

- Stabilization of agro-pastoral and sedentary popu-
lations--which means more production of food
crops;

- Increased ability of the government to provide
social services;

- Increased accessibility to pasture during the dry
seasons;

- Improved level of public health.

The last named benefit, improved public health, may be
illusory, since most rural dwellers continue to use surface water
supplies, which are free but which may also be polluted, during
most of the year. The use of well water occurs mainly during the
extended dry season (or Jilaal) with less use during the shorter

dry season (or Hagal).
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Because of the recent change in the two top positions at

the WDA it is possible to be somewhat more optimistic about con-

tinuing benefits from the Groundwater Project. The new General

Manager and Deputy General Manager are both technically qualified

and seem committed to using personnel trained by the Project and

to improving the functioning of the WDA. Nevertheless, there are

still several areas of concern:

The capability of the WDA's regional offices to
maintain and repair the wells that have been in-
stalled is marginal at best. Well maintenance, as
opposed to equipment maintenance, was not really
addressed by the Groundwater Project. {One manual
on well maintenance was produced and the private
sector study has proposed the use of contracts for
well maintenance.) Villagers expressed a desire
not to be dependent upon the WDA for well mainte-
nance and a GTZ-sponsored study stated that WDA had
little interest in maintenance.

One aspect of the Groundwater Project that has not
been mentioned so far, but which the Evaluation
Team finds most worrisome, is that the practice of
constructing relatively large wells with power
driven pumps that produce perhaps 11.5 cu.m/hour,
has had a significant effe~t upoa settlement pat-
terns. People have tended to move closer to the
wells and have added to the population of existing
villages (such population data as LBII has managed
to obtain, indicate increases of 5 to 21 percent in
the population of communities where wells are lo-
cated, within 12-24 months after wells are in-
stalled) or established new villages near the
wells. The practice, therefore, carries relatively
high risks of severe dislocation if a well should
fail for any reason. A lower-risk alternative
would be the drilling of a larger number of wells
with low production rates, most of which would
probably have hand pumps.

The fact that villagers must pay for water, while

virtually none of the money collected remains in
the community and no one seems to know just where
it goes, will continue to have a very corrosive
effect upon relationships between the WDA and the
local residents. A much better accounting needs to
be given to villagers and their representatives.
Better yet, would be to have the local community
retain all receipts from water sales, from which
they would pay for fuel and repairs,plus a fixed
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annual amount for amortization of the well and
civil works. (This fixed amount would have to be
based upon something other than the extraordinarily
high cost of the Project wells).

The ability of the WDA to continue to maintain
equipment and vehicles obtained under the Project,
once the present stocks of spare parts are ex-
hausted or major units, such as transmissions,
start to go, is a large guestion mark .

Whether the WDA recognizes the importance of, and
has a sustained interest in; maintaining an ade-
guate data base--covering sociceconomic data,
geohydrological data and =zguipment inventories--for
the purpose of planning, budgeting and scheduling
future water resource development activities is not
known. Many of the data obtained in the course of
the Groundwater Project are still in the form of
rough notes, which have not yet been incorporated
into a permanent data base or system cf files. 1If
trained perscnnel are not made available for the
work of tabulating and storing these data (either
as a part of the UNDP/FAO effort or outside of it)
they will, for the most part, be lost. o

RECOMMENDATIONS

Two sets of recommendations are made: the first set re-

fers to what might be done differently for future projects that

are similar in nature to the Groundwater Prcject; the second set

are specific recommendations regarding follow-on work in Somalia

to assure that the benefits of the Groundwater Project willi not

be lost.

Recommendations Regarding Future
Implementation of Similar Projects

l.

The design of similar projects in the future should more
deeply involve long-term AID people, familiar with spe-
cific conditions in the host country and aware of the
larger framework, as a support to any short-term con-

sultants retained to prepare the PP and procurement
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documents. In the case of the Somali Groundwater Pro-
ject, it probably would have been wise to have had a
direct-hire advisor, with a background in well-drilling
technigques, eguipment and water resources development,
working with WDA for about a year. Such a person would
have had the time to find out the actual condition of
the WDA's equipment and assess the real priorities of
the WDA's former management. These are things that a
short-term consultant or a PSC simply could not do.

It would make sense in the future to work more c<losely
with other donors in order to specifically address the
dual problems of non-standardization and egquipment that
cannot be maintained within a country such as Somalia.
For well-drilling equipment, the U.S. is the most appro-
priate source, and standardization upon the equipment of
two to three U.S. manufacturers makes sense. For sup-
port vehicles, however, it would have been far batter to
have permitted standardization upon Japanese or ltalian
vehicles similar to those already widely used. Of ne-
cessity, these would have to be funded by multi-lateral
donor agencies or bi-lateral proarams of other coun-
tries.

An alternative might be to require U.S. bidders to
establish an in-country maintenance capability. This
may, however, merely result in a set of unresponsive
bids or requests for waivers.

Future groundwater proﬁect designs shoula consider not
only quantitative needs and a "groundwater development
program” to satisfy those quantitative needs but alsc,
as a part of the design compare alternative approaches
to well drilling in terms of project objectives, the
types cf equipment best suited to each approach and the
impact of each approach on settlement patterns, future
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maintenance needs and organizational structure. Outline
procurement specificafions should be é product of this
process. Also, the project design should explicitly
consider what to do in cases where groundwater of suit-
able quality can't be found and, later, the project
should retain the exploitation of alternative sources as
a major element.

Future project designs might include guidance to a mis-
sion on what courses of action are possible when a
clearly uncooperative approach is adopted by a recipient
agency, yet where there may be political considerations
involved. 1In the case of the Groundwater Project, there
were numerous occasions vhen the work was delayed by
problems of supplies (some that were beyond the control
of the WDA and others that weren't) or when key staff
was not made available for agreed assignments. Actions
appropriate to the circumstances should have been taken
but may not have been in the absence of clear guide-

lines.

The idea of involving individual communities in the
development and operation of wells should be included in
all future rural groundwater development projects.
Indeed, the concept should be incorporated into the
proiect design from the outset and the contractor d4i-
rected to explore the alternative of local control and
operation of wells and what it would require in the way

of centralized support functions.
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Recommendations or Follow-on Actions
for the Somali Groundwater Project

1.

Make further assistance to the WDA contingent upon
regularizing the flow of funds from sales of water in
the rural communities and providing some accounting for
these funds. One possible model is the system developed
already, through GTZ, for small urban water systems;
another would be to use the approach suggested in the

prior section on conclusions.

Give serious consideration tc a program for rehabilitat-
ing the operating rigs of the WDA and providing contin-
ued support for maintenance of the new TH-60 rigs and
GMC support vehicles. Also, speak with other donors
about a possible program for the maintenance of other

support vehicles, so that a balanced fleet results.

Work with the WDA's new managers to develop a modest
program of support for the WDA Planning Unit. The pro-
gram would be responsive to the expressed needs of the
WDA but would also involve a clear set of reciprocal
obligations. One of the Planning Unit's initial tasks
would be to work with the National Water Data Center to
ensure that data from the Groundwater Project is either
properly entered into the computerized data base for the
WDA or placed in permanent files where they are easily

retrieved.

The work of the WDA Planning Unit should go beyond
equipment scheduling, the later monitoring and evalua-
tion of well-drilling programs and policy studies; it
should also include planning for capital budgeting and

necessary inputs to the Ministry of Planning.
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Modify the proposed technical assistance program for
private sector participation in water resource develop-
ment so that it is consistent with what the new managers
of the WDA percelive to be the real needs of the Agency
and scale it down so that the effort is proportional to
the interest the WDA shows in the whole concept of
privatization. There may be a need to go slowly until
it is clear that recently trained drillers and others
won't be displaced (they may leave of their own volition
in order to secure better-paying jobs) and the staff of
the WDA have a much better idea of what role the Agency
will play as it moves away from direct drilling activi-

ties.

Whether it is done directly or through local contrac-
tors, move ahead with a program of suppofi for well
maintenance (depending upon funds availability, this may
be linked to a program of well surveys and well reha-

bilitation, as proposed by LBII).

Finally, no matter what programs are finally adopted,
USAID should maintain a dialogue with the WDA and also
maintain contacts with other donor agenéies that have

been rendering assistance to the WDA.
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APPENDIX A

GEOHYDROLOGICAL ISSUES

Geology of the Area

Somalia, as a whole, forms a kind of plateau sloping
down towards the Indian Ocean in a NW-SW direction. The altitude
along the southern frontiers ranges from 300 to 500 metres. An
arc of mountains (the Ougai and the Medjourtine Ranges) borders
the Gulf of Aden, with peaks between 1,700 and 2,200 metres.

The two major rivers, the Shabelle and the Jubba, rise
in the Harar plateau of Ethiopia and cross the southern part of
Somalia. Their course disappears in a sort of inland delta, an
elongated playa 5 to 40 km from the coast.

The basement rock units are predominantly gneiss and
schist with granodiorite intrusions. They crop out at the land
surface in the mountains in the northern part of the country and
in the locality of Bur Akaba in the Bay Region (one of the two
project areas between the Shabelle and the Jubba Rivers. North-
west of this basement complex is a limestone plateau that is part
of a marine Jurassic trench that extends into northeast Kenya.
The central part of the country is occupied by a syncline com-
prised of Jurassic gypsiferous sandstone, oolitic limestone and
shaly limestone. Sandstones comparable to the circum-Nubian
Shield Sandstones were deposited during the Lower Creta-
ceous, followed by Cretaceous marl and limestone of marine ori-
gin. These were followed conformably by Eocene limestone.

In the Bay Region, the limestone plateau, west of the
Baidoa escarpment, is a major zone of ground water recharge.
Following recharge, the ground water appears to move primarily to
the northwest and the southeast. Water moving to the northwest
probably discharges in the vicinity of the Jubba River. Water
migrating to the scutheast has no known discharge zone, unless
there is a major fault zone separating the sedimentary rock from
the Precambrian Bur Akaba region which also acts as a major con-

duit for ground water movement away from the area.
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Ground water quality in the Bay Region 1S Dbest 1in tne
vicinity of the recharge zone but deteriorates in the direction
of ground water movement because of evapotranséiration from the
water table. Thus, poorer quality water can be expected as the
Jubba river is approached and as the Bur Akaba area is ap-
proached. 1In the Bur Akaba area itself, ground water primarily
occurs in broad sand-filled paleo-drainage channels as well as in
fractures within the basement rock.

The Central Rangelands area from the Shabelli River in
the the southwest to the Nogal Valley in the northeast consists
mainly of aquifers in sandstone, limestone, and gypsum—-anhydrite.
Aquifers in unconsolidated material are of local significance, as
in the dune belt along the coast of the Indian Ocean and alluvium
in dry river beds.

Nc perennial surface drainage occurs northeast of the
Shabelle River. Numerous wadis, however, show that the central
Rangelands area is part of a drainage system with flow directed
southeastward. The low precipitation of the area, ranging from
100 mm/yr in the north to about 200 mm/yr in the south, may par-
tially infiltrate the karstified limestone and gypsum anhydrites.
Groundwater flow near the surface foliows the southeast direc-
tion. A deeper large-scale regional groundwater flow occurs from
recharge areas in the Ogaden desert. This confined aguifer has
static water levels of 100 to 150 meters below the surface along
the border of Ethiopia and Somalia, and is presumed to be present
in the area southeast of Ceel Bur.

The upper water-table aquifer systems show a direct re-
lation to the chemical composition of the outcrops and are highly
mineralized. Groundwater from the deeper agquifer, probably con-
sisting of the Auradu Limestone, is of lower mineraliéation and
is characteristically undersaturated in sulfates. The coastal
dune belt has groundwater of high sodium content which rapidly

diminishes in concentration inland.



GEOLOGICAL STUDIES

Geological knowledge of Somalia is extensive. Much of
the geology of Somalia is known through studieé carried out by
the British in northern Somalia and the Italians in the southern
part of the country. 1In addition, from 1949 through 1979, exten-
sive geological studies were carried out by o0il companies. These
studies included extensive seismic geophysical surveys. A total
of 51 oil exploration holes were drilled during this period of
time. The areas selected for exploration drilling were 1in the
northern coastal basin bordering the Gulf '‘of Aden, the Somalia
Indian Ocean coastal basin and the Mandera Trough, which probably
extends into neighboring Ethiopia and Kenya.

From 1978 through 1984, Atlantic Richfield carried out
0il exploration activities in an on-shore block of land in cen-
tral Somalia and drilled three wildcat wells. At present, Elf
Aéuitaine has a 3,340 square kilometre offshore permit north of
Mogadishu. Last year Esso won eight offshore blocks, covering
48,000 sguare kilometres along the central southern coast near
the Bur Akaba uplift. Ball of this intense o0il exploration activ-
ity has generated a significant amount of information which is

directly applicable to ground water exploration.

PRIOR TECHNICAL ASSISTANCE

A significant amount of technical assistance has been
provided to Somali citizens through bilateral and multilateral
assistance projects, o0il and gas exploration, and through other
private companies. In the early 1970's, the Food and Agricul-
tural Organization cof the United Nations provided technical as-
sistance in ground water development as part of agricultural
projects. USAID provided technical assistance in the training of
drilling technicians for the water supply of Mogadishu. Also,
the Soviet Union provided technical assistance. In fact, many
Somalis have received technical degrees from Soviet Universities
and speak Russian rather better than English. Technical assis-
tance was also provided by oil companies who employed local work-
ers more recently by the Danish contractor PIHL & Sons who
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constructed 26 production wells for the Mogadishu Water Suppily
System under IBRD Contract Number 4. _

_ A United Nations projéct on mining and groundwater un-
dertaken in the late 1960's, covered the El1 Bur and Kismayo ar-
eas. The second phase of the project, undertaken in late 1969,
provided for the organization of a hydrogeological section within
the MAR, preparation of hydrogeological mapping, a preliminary
inventory of ground-water resources and detailed investigations

in selected zones.

WATER DEVELOPMENT ADMINISTRATION EQUIPMENT

At the time the Comprehensive Groundwater Development
Project was planned, the Water Development Administration (WDA)
owned and operated about 28 different pieces of drilling equip-
ment including either 1 or 4 Ingersoll Rand rigs, 5 Speedstar
rigs and 4 Failing rigs, all of American manufacture. Speedstar
was made by a division of Koehring Co. that was scld and went out
of business in 1985. Spare parts may still be available from
liquidators, however. Table 1 is a list of all the drilling rigs
owned by the WDA as of March 1986.

WDA is an earner of foreign exchange for the Somali
government. It apparently accomplishes this function in two
ways: (1) It leases its equipment for hard currency to foreign
funded projects (at present, a BOMAG 750 drilling rig is on lease
to Wild Drilling Company of Mogadishu.); and (2) it sells its
materials and stores for hard currency to any buyers and many
local contractors rely upon WDA for casing and other supplies.

WDA is able to accomplish this because its heavy equip-
ment and materials are supplied by donor countries. Having ob-
tained equipment and materials on concessionary terms or through
grants, and with only a rudimentary inventory of supplies, the
WDA can dispose of it for hard currency or for an equivalent

Somali Shilling price.



TABLE

1

WDA DRILLING RIGS

(Excluding Project Rigs)

Make and Model Bought Origin Serial Location Condition
Ingersoll-Rand ? UsAa RX/42 Salahley Unk*
Ingersoll-Rand ? usa RX/44 . Burco Unk*
Ingersoll-Rand ? usa RX/46 Cada Kibir Unk*
Ingersoll-Rand 1975 Usa RX/22 Muuri Oout of Servi
Speedstar (Rotary) ? usa RX/24 Banadir Unk
Speedstar (Rotary) ? usa RX/30 Lasconod Unk
Speedstar (Rotary) 1975 Usa RX/32 Kismayo Operable
Speedstar (Rotary) 1978 USA RX/34 Afgoye Operable
Speedstar (Rotary) 1978 Usa RX/36 Dh./Mareeb Operable
Failing JED-A 1975 usa RX/28 Banadir Operable
Failing JED-A 1975 usa RX/26 ? Out of Servi
Failing F1500 1968** Usa RX/14 ? ol4
Failing F2500 1960** usa RX/6 Magadishu 0ld. Needs
new carrier
URB 3 AM (Rotary) 1966 USSR RX/2 Hidda Lacks spares
URB 3 AM (Rotary) 1966 USSR _RX/4 Galkayo Lacks spares
URB 3 AM (Rotary) 1973 USSR RX/ 38 Qodgod Lacks spares
URB 3 AM (Rotary) 1973 USSR  RX/40 Mora Ari Lacks spares
Bomag ? W.Ger. RD/25 Cambar Sare Operable
Bomag 750 ? W.Ger. RXR/48 Leased to Wild Drilling Co.
Dando (Cable Tool) ? U.K. RD/27B B. Hawo Unk
Dando (Cable Tool) ? U.K RD/ 29 Lasconod Unk
Dando (Cable Tool) ? U.K. RD/31 Mashruca Operable
(Plus another 6 rigs of U.S., British or Soviet origin shown

as being in poor condition)

These are recent acquisitions and there is the possibility that
they could be the Groundwater Project rigs. They are shown,
however, with Benz or Toyata carriers and their locations do
not agree with the known locations of the project rigs.

**phis is the year rig was bought, Failing Co's records show
shipment dates of 1960 and 1954, respectively.

Best Available Copy



Following completion of the Groundwater Project and the
assumption by the WDA of total control over project supplies, it
is likely that some of these supplies may find their way to other
drillers in country. This is not altogether undesirable because
it contributes to the privatization of the water well drilling
industry in a very practical and very simple manner without the
introduction of three layers of bureaucracy as prcposed by the
LBII study on the privitization of the Somali water well drilling
industry. ‘

In spite of the WDA's role as an’ earner of foreign ex-
change, the Agency is often crippled by the lack of foreign ex-
change for the purchase of necessary spare parts for rigs, heavy
equipment and vehicles and well construction materials.

An example of this is a Failing 2500 Holemaster which
sits unused in front of the LBII/RM project office. The rig re-
guires repair and also a new carrier but it will give another 20
years of service. The manufacturer has complete manuals on the
rigs and they could be rehabilitated in a month. The same is
likely true wlth the other American-equipment with the possible
exception of the Speedstar rigs because the firm is out of busi-
ness.

Other drilling equipment exists in Somalia. In addition
to the equipment owned by the WDA (Table 1) and other Government
entities there were about 15 other drilling rigs in Somalia owned
by private companies, at the time the initial project paper was
prepared.

Private well drillers generally carry out project work
for private parties and bilateral or multilateral development
projects which have .a foreign exchange component which enables
them to purchase materials and supplies. 1In some instahces, pri-
vate contractors use the WDA as a source of equipment an supplies.
As long as WDA is paid in hard currency, they act as a supplier of
equipment and material. Most Somali drilling contractors purchase
supplies from Europe, when time allows, and many of them have

expatriate mechanics and drillers. Wild Drilling Company, a West



German Firm, is currently leasing a BOMAG 750 drilling unit from
WDA and has used it to complete 4 wells in the Jubba and Shabelle
areas in connection with an agricultural development project.
Another European firm, PIHL & Sons of Denmark is has been active
in Somalia since 1980, operating two Failing rigs which they ac-
quired 1in 1982. PIHL and Sons carried out Contract Number 4 on
the Mogadishu Water Supply System, funded by the IBRD, which in-
volved the drilling of about 40 exploratory wells and 26 produc-
tion wells e;ch cased with 10-inch casing to a depth of about 210
metres. PIHL used expatriate Danish and 'English drillers and
mechanics as well as Somali helpers and mechanics. It is under-
stood that the PIHL equipment is now stacked and for sale.
Private Somali or joint venture drilling companies that

own equipmen’ are listed at the end of this Appendix.

NEW EQUIPMENT PROVIDED BY THE PROJECT

Since some information on the equipment owned by WDA was
known prior to the project, the evaluation team believes that WDA
would have been better served if a contract was let to rebuild and
rehabilitate the older drilling equipment and to remount the
equipment on new carrier vehicles, where necessary. It is esti-
mated that the cost of rehabilitating a drilling rig may be from
15 to 50 percent of the cost of a new rig. By rehabilitating
existing equipment, funds would have been available to purchase

additional equipment and supplies if needed.

Ingerscll-Rand TH-60 Well-Drilling Rigs

Furthermore, poor technical advice was given when the
Ingersoll Rand TH-60 rig was selected as the appropriate rig for
the Groundwater Project. The decision to use 8" casing was made
much earlier and is reflected in the list of project equipment
included in the PP. Eight-inch cased wells should have called for
a TH-4 rig instead of the TH-60 rigs, if air-hammer or air-rotary
Ingersoll Rand Equipment was to be purchased. Failure to compare
well design with equipment specifications led to the purchase of
inadequate equipment. The performance of this equipment and the
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number of wells drilled causéd the expectations of the project to
be scaled down. This was perhaps the most critical flaw in the
Groundwater Project. The well;drilling equipment purchased for
the Project is capable of high production rates when drilling with
its air-hammer constructing 6-inch diameter boreholes to be
equipped with 4-inch diameter casing (as are most wells with hand
pumps) .

Further evidence that celection of the TH-60 drilling
rigs was fauity has been provided by the LBII/RM crews, who showed
that a properly operated cable tool drilling rig could drill and
complete a well as quickly as a TH-60 under Somali conditions.
Inasmuch as a cable tool rig costs about $90,000, the price of one
TH-60 could have purchased 5 cable tool rigs. Even operating at
their normal slower rate, the project would have had 15 cable tool
rigs, which require little material support and less manpower
and maintenance than the TH-60°s. Each would be capable of, say,
one well every two months--which would result in 90 wells per year,
or more than 360 wells for the four years the project actually had
equipment. It is apparent that cable-tool drilling is commonly
carried out in Somalia-and it is a recommendation of the evalua-
tion team that cable tool drilling be more extensively used. One
of the evaluation team members has made the same recommendation
some years ago to OFDA for water supply in Uganda following the
departure of Idi Amin.

LBII's personnel, the interim project evaluation team and
the current evaluation team have all pointed out the unsuitability
of the TH-60 drilling equipment for the project. The current
evaluation team reviewed the procurement files for the drilling
equipment. This file revealed that no particular «quipment was
specified originally. Subsequent to the issuance of tender docu-
ments by a PSC, the then General Manager of the WDA orally commu-
nicated to AID that he had decided that the WDA would standardize
around the TH-60. Be requested that the tender documents be modi-
fied so that the TB-60 could qualify and was asked to put this in

writing, which he later did. Consequently, a minor modification



was made in the tender specifications and the bids were evaluated
by a PSC (Chemonics), with some participation by the General Man-
ager of the WDA.

According to the first LBII team leader, Ingersoll-Rand
made at least one representation in the form of a memo that they
intended to open up a distributorship in Somalia and would be able
to service the TH-60's and its supporting equipment. For whatever
reason, this never happened and the rationale for this apparent
commitment cgn only be surmised.

The order was placed with Ingersoll Rand SA (IRSA) of
Switzerland, which then placed the order with Ingersoll Rand in
the United States and captured any profit on the transaction out-
side of the United States, IRSA may have been a DISC; but, this is
not known. It is known that since the middle of 1985, IRSA has
not been a factor in foreign orders for Ingersoll Rand equipment.
This is understandable if IRSA was a DISC, since the tax advan-

tages to DISCs, were largely removed in recent tax legislation.

Wwind Baron Windmills

The project selected various pumping plants for the pro-
ject. 1Inasmuch as there is nearly continuous wind in Somalia
during the dry months, two windmills were purchased from Wind
Baron Corporation in Arizona. If they work, windmills are a de-
sirable solution to the pumping problem because there is no need
to purchase and transport diesel fuel. The major drawback to
windmills is the need to replace leathers in the pump periodically
and the need for lubrication of the moving parts. It is to the
credit of the project, that they lcoked into windmills. The first
Wind Baron was set up at the Bonkay Experimental Farm near Baidoa.
The well was of low capacity, as'determined from a test of the
well, and it was determined to be suitable for the Wind Baron.

After about 9 months of operation, the fan shaft failed
at the point where it enters the hub of the fan. 1Initial inspec-
tion of the shear suggested that the windmill was not well(maino
tained and that the gears in the gear box had frozen and the shaft

torqued off while the fan was rotating at a high rate of speed.



The heavy gage metal of the catwalk atop the tower was badly dam-
aged by the fan as it broke off. Discussions with the Wind Baron
Corporation, however, suggest that the shaft and fan hub were not
effectively annealed subsequent to welding the hub to the shaft.
The Wind Baron shaft and hub assembly were apparently part of a
lot of 50 and of that lot they have had the same problem with
another windmill sold to a buyer in Canada. It may still be true
that lack of proper lubrication contributed to the destruction of
the Wind Baron, since both the shoulder block bearings on the
shaft and the grease labyrinth seals require greasing at six month
intervals. It is not known whether any lubrication was carried
out, albeit the windmill was checked regularly by an expatriate
team member.

To evaluate the Wind Baron and windmills in general, one
member of the evaluation team contacted members of the Water Op-
erations and Maintenance Department of the Navajo Tribe and the
Navajo tribe operates Wind Baron windmills as well as many other
makes including Aeromotor. According to those responsible for
windmill maintenance, the Wind Barons operate for several years
ard then begin to have serious probléms. One of the most serious
problems is twisted towers caused by gusts of wind against the
large surface area of the fan. Though the fan is designed to
shift out of high velocity winds, the shifting mechanism cannot
respond rapidly enough to high wvelocity gusts.

There is no problem as far as the supply of spare parts
for the wind Barons. An alternative has, in the past, been Aero-
motor windmills, but Aeromotor spare parts are now a problem, as
the units are no longer manufactured in the United States. Spare
parts come from FIASA in Argentina. It is the experience of the
Navajo Tribe that cost of maintenance of Aeromotor windmills is
high and the pumping rate low.

The Nawvajo Tribe is about to place its first order for
hydraulic windmills which are very heavy duty units capable of
pumping approximately 130 litres per minute in a 13 to 16 kilome-
ter wind and able to withstand gusts up to 120 miles per hour.
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Likely Future Problems

1. Life Span of GMC Support Vehicles
Aid is required to purchase American egquipment as a mat-

ter of law or regulation and is barred from purchasing from all
941 countries. As a result the Groundwater Project purchased a
large number of GMC vehicles. These vehicles cannot be serviced
in Somalia and local mechanics are unfamiliar with their service
requirements. Spare parts are not available on the open market.
Consequently, shortly after the termination of the project, the
vehicles will be trashed the moment they need repair. The vehi-
cles have automatic transmissions which are pleasant to drive over
the rough roads of Somalia but which cannot be repaired. Driving
in the hot climate and dusty roads of Somalia will result in even-

tual failure of the transmissions.

2. Failure of TH-60 Rigs
a) The TH-60 is a sophisticated rig. The engine, a

Detroit Diesel 8V92TA, is a constant speed engine that runs flat
out when drilling. One of the engines observed in Baidoa is cov-
ered with grease; it probably has leaking head gaskets and needs
replacements. Major overhauls of both these power plants will be
required, well before 12,000 hours of operation. The two rigs now
have 2045 and 2185 hours on their engines. Each rig carries a
6-month warranty and they are clearly-beyond their warranty pe-
riod. There is no service for Detroit Diesel engines in Somalia;
the nearest service is in Saudi Arabia. The nearest service for
the International Harvester 5000 Paymaster carriers is either
through International Harvester Overseas Company in Brussels,
Belgium or through Lima Limited, the International Harvester dis-
tributer in Nairobi. In the event of servicing, either mechanics
will have to be brought in or the engines removed and shipped to
the nearest Detroit Service center. During this time, the rigs
will be out of service unless spare engines are purchased. The

engines will cost about $36,000 delivered by air in Somalia.
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(b) The last hydraulic leveling jack hydraulic seal was
installed on the TH-60's in Baidoa during week of May 11, 1986.
Other jacks are developing leaks.

{c} The maintenance foreman will run out of additional
spare parts.
{d} There is no steam cleaning equipment with which to

clean the rigs on weekly basis.

DATA ANALYSIS
well and Aquifer Testing Program

Numerous aquifer performance tests (APT's) were rarried
out by project hydrogeologist using project wells. It seems,
however, that data were commonly collected by local personnel
left at the site by the expatriate project hydrogeologist to col-
lect data. The type of form used led to the contrivance of data
in some cases and, therefore, unreliable test data. The data form
was subsequently rectified and better quality data was obtained.

The APT data presented in LBII's End of Project Report is
unconvincingly analysed and in some cases incorrectly analysed.
Results given in Volume 5 of the End of Project Report, and re-
sults given in Table 4.1 of Vclume 2 of the Phase I Final Report
of March 1985 do nct match as far as transmissivities ahd pumping
rates. For example, the Sarman Dheere well has a transmissivity
of 2,092 or 400 sguare meters per day depending on which report
one chooses to believe. No type curves of any type are drawn on
any of the plots of drawdown vs. time data. In the analyses of
water-level recovery data, afterflow data are sometimes analysed.
Afterflow data cannot be analysed.

In the case of the Quralow well the data are not analys-
able using thHe Jabob straight-line method. The methods of Hurr or
Sternberg would probably have been more appropriate.

In the case of the Hareero Jiifo well, it is likely that
the data analysed to obtain transmissivity were collected before
casing unloading effects had passed and that the transmissivity is
actually much higher than determined. Furthermore, the recovery
data plot as a classic recovery curve for an inefficient well.
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Could it be that the well was drilled with mud rotary methods and
not adequately developed? _

Recovery data from thé Hobishole well show a classic case
of recovery in an inefficient well also. The afterflow data have
been incorrectly analysed. Data after a t/t*' ratio of about 3
should have been analysed, as should drawdown data after about 100
minutes. It is likely in the case of this well, also, that casing
unloading effects had not passed and that early drawdown data were
incorrectly énalysed.

The conclusion drawn is that, if-'local hydrogeclogists
were operating under the supervision of project hydrogeologists,
their training was faulty; they were not trained in the wide vari-
ety of analytical methods necessary to adequately analyse pump
test data collected under diverse hydrogeological conditions. The
selection of analytical methods for analysis of APT data requires
a thorough understanding of well hydraulics.

Well Monitoring Program

Project personnel monitored water levels in selected
wells and confirmed that recharge to the water table takes place
within a short time of rainfall events. The rise in the water
level may be 5 meters or more, indicating an effective planar
recharge mechanism in the areas where the rapid rise in water
levels was observed.

Though monitoring data were obtained, the team did not
observe that they were on file as monitoring data except that they
may be in the file for a particular well. No data base was ob-
served for water level data.

Groundwater Chemistry and Analytical Capabilities

The project did add considerably to the analytical capa-
bilities of the WDA and it is understood staff training took
place. The chemical analyses of water reviewed seemed quite good.
Cation/anion balances which are used to determine the acceptabil—

ity of an analyses have been calculated. This is sound procedure.
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There are some problems in the reporting of the chemical
data. Some of the chemical data given in the LBII/RM Phase 1
Final Report report have beeﬁ reported under two different col-
lection dates even though the analyses are identical. The chemi-
cal analysis of the Bonkay 3 well is an example.

In preparing maps cf water quality, in the Central Range-
lands area, the Stiff Diagrams for both the drilled and hand dug
wells give no numerical indication as to water gquality; they
only convey a qualitative sense of water quality. Furthermore,
there is no key which would relate the water scurce to the water
guality. The way in which water data are plotted is commonly a
matter of the personal choice of the hydrogeologist, but the plot-
ting of groundwater chemistry should be done with specific refer-
ence to groundwater level contours and should be consistent with
the direction of flow and reflect local anomalies, where they

exisit
COMPARISON WITH OTHER PROJECTS

Tunisia

In Tunisa, AID is supporting the Central Tunisian Devel-
opment Authority (CTDA) and has provided it with a TH-60 for pro-
vision of rural water supply to dispersed tribal population. The
rig is operated by the Regie des Sondage for the CTDA, but it is
under the control of the Service Hydraulique. Inflexible well
construction methods are used and the rig is being misused in the
construction of boreholes up to 17-inches in diameter by air ro-
tary methods. Boreholes of this dimension destroy the rig and
require three months to drill. One of the members of this evalua-
tion team recommended purchasing an air hammer. The air hammer
was purchased but was unused for at least one year (and may still
be unused) because it was realized that with the air hammer a
small diameter well, as envisioned in the PP, could be completed
before the camp was set up - thereby putting camp support person-

nel out of work.
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Water well construction rates and well costs are totally
unacceptable in this project. Furthermore, there has been no
attempt by USAID/Tunisia to strengthen the technical skills of the
CTDA and other agencies or to compile data bases.

Burkina Faso

The objective of the Burkina Faso project was to con-
struct up to 500 rural water supply points in the western part of
Burkina Faso. AID purchased an Ingersoll Rand TH-60 for this
project as well. The rig was moderately well maintained under the
supervision of an expatriate mechanic and the rig was well sup-
plied with spare parts. 1t was operated entirely by local
drillers and well sites were located by an expatriate hydrogeolo-
gist working with a Burkinabe hydrogeologist trained in Mali. The
project was under the supervision of DIMPEX, a contractor with no
experience in water well construction. The contractor was working
with the Service Hydraulique of the Government of-Burkina Faso.

Despite the fact the drilling rig was out of service for
about 8 months, because the main 8V92TA Detroit Diesel engine had
trouble and had to be removed for repair, the project managed to
construct nearly 500 wells during the five years of the project.
The TH-60 observed in operation near Bobo Diolasso was drilling a
well every two days to a depth of about 100 meters.

Despite the high production rate, DIMPEX received one of
the most scathing mid-term evaluations ever given a water supply
contractor, primarily for poor project organization and admini-
stration. Some of the criticism was likely justified but other
criticism had to do with factors beyond the control of the con-
tractor.

The great success of the project in terms of water supply
systems installed, has been due to the competence and dedication
of the Bobo Dioclasso General Manager of the Service Hydrauligue
and his staff. It is also due to the clear organizational struc-

ture of the Service Hydraulique--with a drilling brigade, a well
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completion and pump testing brigade, and a hand-dug well construc-
tion brigade. It is also due to the easy supply of fuel and mate-
rial through Abidjan and the iﬁportance placed upon the project by
the Government of Burkina Faso. The project was successful not

because of the AID-funded contractor.

Zaire

The Zaire project is presently in its very early stages.
It is a water supply project funded through church agencies in
Zaire and involves, hand dug wells, gravity flow systems, infil-
tration galleries and other labor intensive approaches. Drilled
wells were also planned and one of the members of this evaluation
team was called upon to specify the drilling eguipment. It was
his conclusion that the drilled wells component should be dropped,
because it would require a shift from labor intensive methods to
capital intensive methods, which could lead to the use of the
equipment for political purposes or as a source of illicit gain
through the black market sale of materials and supplies. Govern-
ment officials naturally have had no interest in the labor inten-
sive methods, since these methods generate no capital. 2As a

consequence, it is suspected that the project will do well.
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DRILLING COMPANIES REGISTERED IN SOMALIA

Fratelli Murri Company

Box 418 Mogadishu

Paolu Murri Director

Garauldo Giorgio, General Manager
Tel 20293 Tlx 711

Juba Enterprises
Box 549, Magadishu
Tel 22238

National Drilling Company
Box 59, Mogadishu
Abdulla Mohamed Ahmed
Tel. 20460 (o)

20982 (h)

Horn of Africa Drilling
Box 931, Mogadishu
Ahmed Hashi Jama (" PeeWee")

Somali Drilling Company

Box 391, Hargeisa

Ahmed Yasir Omar BHashi, Manager
Tel. 2573

Kampihl

Box 2993, Mogadishu

Mr. Per Wengler, Admin and Financial Officer
Tel. 81983

Somali German Drilling and Windmill

Box 449, Hargeisa

Abdulkarin Ahmed Julaid, General Manager
Tel. 2888
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APPENDIX B

EVALUATION OF THE SOCIAL COMPONENT

INTRODUCTION

Evaluating programs or projects from an anthropological
or sociological perspective differs little from any other AID
evaluation procedure; the social componeng is often well inte-
grated with other aspects of the program and as such, difficult
to measure objectively or gquantita*ively. However, it has been
shown again and again that, when social factors are ignored in
program planning, the results are frequently negative and many of
these programs fail or do not meet their objectives (cf. Casley
and Lury 1982: 20-45). Basically the approach used here examines
the objectives adopted prior to the project's undertaking, the
assumptions underlying these objectives and the performance of
the program.

In the Study at hand, the evaluation is directed to the
performance of the LBII sociological team's work in the CGDP
Groundwater Project: the focus is on the success (or lack there-
of) of the Project team in integrating the support and participa-
tion of local communities into the groundwater development
strategy. The results of these analyses of the performance of
the Project, as shown in the main report, demonstrate that the
reception of the program by these rural communities was quite
mixed. Many of the areas of resistance to the WDA's intervention
demonstrate inadequate groundwork and naive assumptions on the
part of the WDA and LBII. There is also evidence that the pre-
vious managers of the WDA gave little more than "lip service" to
the social component of the Groundwater Project and were content
to allow the idea of a monitoring unit to wither on the vine,

completely unsupported.



An apathetic attitude toward the social component 1is
observed in other cooperating projects--notably the BRADP. Fol-
lowing the training of six field assistants in the United States,
the three who returned were essentially dismissed. The result
speak for themselves: at the present there is not a Somali who
has been formally trained in the social sciences at work with any

of the agencies involved with tais study.

SOCIAL ANALYSIS

Ideally, social analysis precedes any technical inputs,
such as modification of the social infrastructure. These studies
should be undertaken by an anthropologist or sociologist trained
in interviewing techniques and data analysis in order to deter-
mine which aspects of the programs will be acceptable and which
will not. General demographic aspects, along with cultural and
economic features must be determined and given to the members of
-the team who have the responsibility for making the technical

improvements.

Social Analysis Background

The need to understand the social organization
of local communities in rural water development projects was
addressed in the original Project Paper (PP) of the Groundwater
Project in 1979. In this document, the need to identify patterns
of local leadership and initiate actions to encourage partici-
pation in the Project was noted and provision made for carry-
ing out social analysis of rural communities. However, specific
guidelines for securing the cooperation of local residents were
" not given nor were funds provided to establish a working rela- '
tionship between the Project and the local populace. 1In fact,
the social aspects of the project constituted only 1.8% of the
total man months originally allotted.

This time was used for "social investigations™, carried

out by the LBII's first social scientist, Drx. Paula Roark. The
socioeconomic report (Roark 1982) was a brief survey of the Bay



Region, which focused on four steps, termed the "Socioeconomic
Data System (SEDS)" 2nd comprised the followihg: data collec-
tion, field research, site selection procedures and evaluation
program. This study was disappointing in several respects; it was
a hasty survey which provided neither a complete data base for
any one village nor a balanced overview of the Bay Region. It
presented a confusing picture of agropastoralism in the Bay Re-
gion. Much of Roark's work focused on educational aspects, using
a comparative approach with her earlier work in Upper Volta. The
social organization of villages was treated guickly-—with little
consideration given to the organization of power and the rela-
tionships among various social units such as the WDA and others.

Data were, however, provided that allowed the design of
the Tuulo (Village) Assessment and Participation Process (TVAPP)
as a strategy for incorporating the local community into the well
drilling program. This strategy was outlined in LBII's Inception
Report for the prcject. .

The notions of tuulo and buulo are introduced. The term
tuulo may be glossed as a 'village’. The term buulo is glossed
as a 'hamlet', and is seen to refer to a small residential unit
linked to several others of similar size; It should be mentioned
that this 1is a peculiar use of the term and is apparently charac-
teristic only of the Bay region. 1In most other parts of Somalia,
the term buulo is the generic term for a village or rural resi-
dential area. The difference between the buulo and tuulo pat-
terns of residence is essentially one of size and is not really
important. The other notion introduced is an extended political
district termed a beel which has been glossed as a 'county'.

The TVAPP was basically a series of visits and inter-
views with the residents of rural communities in which project
personnel explained the various steps involved in receiving a
well and secured the involvement of the residents--who then pro-
vided food, labor for road construction, etc., as well as later
paying fees for the water services.



The program was used in twelve villages in the Bay Re-
gion, using the assistance of personnel from the Bay Region Agri-
cultural Development Project (BRADP) personnel. The initial
reports of the TVAPP's utility were favorable and its reception
by the local communities also seemed to be quite good.

The TVAPP was assessed by an LBII anthropolegist, Dr. R.
Shwartz, and by a USAID evaluation team which concluded that the
strategy was essentially sound and reception by local residents
had been largely favorable. The approach.was recommended for
additional support and guidelines were provided for its modifica-
tion on an expanded scale. However, because of a lack of support
from USAID, the Water Development Agency (WDA) and from the Uni-
versity of Wyoming sociological team working with the BRADP, the
newer version of the TVAPP, the Community Assessment and Partici-
pation Program (CAPP) has only been briefly implemented. The
lack of support may, in fact, have stemmed from an overly elabo-
rate program having been proposed by LBII.

The Central Range area is markedly different from the
Bay region. It is more arid and less populous. there are a
greater number of pastoralists who herd their animals within a
given range area termed a deegan. This area is usually under the
authority of an extended kinship group who control the water and
feed resources. The deegan are usually traditional areas and as
such, are not registered under a single individual. the notion
of family among transhumant pastoralists is quite fluid and var-
ies from region to region in size and composition {cf. Lewis,
1961, 1969).

Purposes of CAPP

The only purpose of the TVAPP and its later version, the
CAPP, was to secure the cooperation and invelvement of local
communities in the process of obtaining groundwater resources.
The Groundwater Project Paper Supplement (PPS) gave considerable

support to the participation program and its personnel needs. The
WDA was to be provided with the means of improving their capacity



to carry out these participation programs. The WDA agreed to
"pursue solutions to the problems of hiring and retaining quali-
fied individuals...” and to... "promote and facilitate community
participation...”™ A new Planning Unit was called for and this
entity was to include a full-time Somali sociologist and four
sociological field assistants.

The work program for the sociological team included:

~

- Convening community meetings and training wvillages
to sustain local participation in data collection,
maintenance and operations, etc.

- Supporting village water committees to promote
greater community participation in maintaining the
water supply. )

- Establish linkages between local residents and the
social service agencies.
The WDA did not meet tne requiremeﬁt of the agreed-to
covenant and did not hire a full-time sociologist or assistants.
At the present time there is only one individual in the planning

unit; he has no formal sociological training.

Assumptions Regarding Social Aspects

There were several assumptions made about the project.
One, it was assumed that the WDA would obtain sufficient support
from the Somali Government to permit the project to meet its
objectives. It appears from the performance of the WDA in satis-
fying agreements involving the social component and others, that
it may nave simply been unable to work through the maze of bu-
reaucratic pitfalls that prevented it from expediting imports of
materials, obtaining fuel and supplies, and retaining the trained
personnel needed to comply with the conditions stipulated in the
project agreements. The WDA hardly stands alone in being inca-~-
pacitated by an unwieldy and inefficient governmental system.

Anotber assumption was that, by training the WDA staff
in the various technical aspects of the project activities, the

staff would be incorporated into a continuing system to provide



services for the development of rural water resocurces. Unfortu-
nately, turncvers in personnel, wage disincentives and organiza-
tional problems have jeopardized the results of training efforts.

In modifying the extent of local participation in pro-
ject activities, it was assumed that the WDA would be able to
obtain the personnel adequately trained to carry out the objec-
tives. Also, it was assumed that the WDA personnel working
within the local offices would be willing participants in these
community efforts. Such was not the case,

It was also assumed that shpport from other institu-
tions, e.g., the BRADP, the CRDP, etc., would be in place. These
institutions have played a key role in the implementation of
Groundwater Project activ.ties. However, the extent to which
other public sector institutions, e.g., the Ministry of Public
Health, have responded is not known and only a minor effort was
made to involve them.

Both USAID and the Consultant modified purposes and
assumptions during the course of the project. 1In the case of the
social component, much more emphasis was given 1in the PPS (1984)
to community participation than was originally given in the PP
(1979). 1t appears that LBII responded responsibly in the Incep-
tion Report (1981) by pointing out the necessity for greater

community involvement.

Other Social Considerations

There are three sources of groundwater in both the Bay
and Central Rangeland regions: surface catchments, hand-dug
wells and drilled wells. 1In the Bay region, almost every rural
settlement, either tuulo or buulo, has and maintains a uar or
water storage reservoir. These are usually owned by the commu-
nity and are under the direction of a water committee whc elect
or appoint an overseer of the water; this individual is called an
aawu, and his duties are to regulate the use of the water. (In



the Central rangelands where water is much scarcer than in the
Bay region, the aawu may have the authority to use force to pro-
tect the water resources.)

The uar is constructed and maintained by the members of
the community, who enjoy equal shares (or share proportionate to
their input of labor) to the water contained in it. Water is
generally held to be a gift from God and as such, the members of
the community share and have comparable rights to it. Hence, the
community labor efforts in maintaining the uar can be seen as a
community tax. The uar, however, is a structure that stands on
land that belongs to an individual; this may have some effect
upon usage.

Communities often have reciprocal agreements with other
nearby villages so that in times of scarcity, they can share the
resources. Transhumants and itinerants who pass through the area
on a regular basis may also share and provide labor or may pay a
fee for the water use. Fighting or contaminating the water at
the uar can provoke fines, imposed and collected by the aawu.

Water from the uars in the Central Rangelands is often
fiercely protected and since there are rarely the same kind of
- reciprocal agreements among nomadic pastoralists regarding labor
exchanges, water charges are often exacted from the uar users.

Wells are quite a different matter. A well is owned by
an individual and the water is seen to be his to do with as he

wishes. Hand dug wells are not as common as uars and there are

considerably fewer problems in regulating their resources among
members of the community.

Drilled wells are often reported by members of the com-
munities as belonging to the govérnment. Therefore, the commu-
nity usually feels little obligation for their operation and
maintenance. This attitude can be modified, however, as shown
clearly in the reports by the LBII social scientists, where a
significant difference between upkeep by villages who have gone
through the TVAPP (and CAPP) procedures and those who have not is

reported.



CAPP APPROACH: THE MODEL AND ITS ASSUMPTIONS )

It was assumed that the Groundwater Project would secure
the cooperation oZ local communities in its well drilling, oper-
ating, and maintenance efforts. Water is always in high demand
in an arid region and much of the thrust of the social investiga-
tions was directed at how to integrate and train rural -esidents

in the use of the new wells.

Framework for the CAPP
The initial description of the social organization of

the rural communities made in Roark and the selection of the
tuulo as the social unit upon which to focus was presented in
Farah, Sartana and Roark (1983). The TVAPP program was aimed at
involving local communities in the planning, construction and
maintenance of wells and at using the same community resources to
monitor and maintain records on the water use. Tuulc leaders
were to be involved in Groundwater Project well construction
activities through a series of three meetings in which it would
be arranged for the community to provide services and goods to
the drilling crews. The participation responsibilities for the

tuulo were as follows:

1. Community assessment for information

2. Labor support for the actual installation of the
boreholes

3. Local payment for the construction of the distribu-

tion system, and partial payment of recurring costs

4. Community management of the new water point through
cooperation with the existing, locally selected,
water management committees.

In Schwarz (1983), the TVAPP was changed to incorporate
a more elaborate scheme of involvement and participation, and the

focus was shifted from the tuulo (or village) 1level to a larger



community level. The three visits by WDA and Groundwater Project
personnel was extended to a series of visits and involvement
procedures.

The CAPP is given below. This program organizes water
development at the community level into four stages of technical
activities and village participation (See Figure). These are as

follows:

- community orientation and assessment,

- drilling of boreholes, .

- construction of civil works and pump installation,

- operation and maintenance.

Incorporated into these stages are information on local
conditions, labor and materials for construction, the payment of
users; fees, and the enforcement of management rules. The stages

are as follows:

Community Assessment Stage

The objectives of this stage are to determine the extent
of interest and to form a committee, if one does not
already exist, to coordinate local participation. Meet-
ings are programmed among village and local government
personnel and coordinated-by the community participation
organizer, assisted by a WDA emplovee and other exten-
sion staff.

Drilling Stage

The objective is to make the necessary preparations for
the borehole and pump installation. The community is to
participate in selecting (or helping to select) the
@rilling site, electing local personnel to oversee the
pump, nominating candidates for well operator training,
and repairing roads or the construction site.

Construction Stage .

The objective is to complete the water supply system.
The locai residents contribute labor and provide food
for the workers. The WDA staff meets with the local

leaders to devise a water management system plan and

well operators are trained.



I TRTUTO L

PVIRIOLIOIP Sha)d pve wONIIINDN CyiteN (1 SHLEC @) Spraabpte vaipanagteIY [ ey apea g Cjanirar Ay -: 15149 vaqe oo e 3
pattethio lvoaany wanjeambie) gy o THPIV O} VPN VITPINANGY |y DUEIR I T R R TUTWLIG U I N T
tHiiy oy Gang R TTIRITIR Y] YD we Baiuned) jpy 3 Y IR I W EYRIT N TTHIT ) NN I TR TR T LRI TITIT) bagg e

O 5na) e

SERLPICIIE VIRINIISeRE But RO UIY IR %) wn 08 a{IeNd) B g7 81 11 CUREAEAYNS0 133 W RAE000200 AL|RN000) ) NESAIE) 8R(E 1Y) o

SOSOLIINNIFERROREARIBNQINIIIONING

L R R Y N N T TR RN LX)

AbratsoguernsnEnteteInes

onh g )0 woriendesy ) O QUINIB WY TR LTI

ssonee

L R T N NI wessen

sesean

4eersscsasnnatees

LU LA ST Y
Lavaere) g8 meieatareg o2 bugyoay Aytednnd) qh)8 22t bagiany A3innac0) puedeg ¢

vee

sacene

ved

seenuesbuossenacesay

soncacsnrns

LR R P R PR S R PP

sseesccans

e

[T BTN
JOLAPAL0RY JI0Ee) 03} 40 pu) 4l ATHIAQ. 200LY 43 vl DNt ‘ay Sediany A1rnie) graney U N4 setjareg ava] Y slesy

L T T Ty Py P Y

“sssue

sseene .

e

teessimcactvannens s8646s0014nsensaennetstnecttcesttensandeccscaanansuasasaenas

at|y Wwinibewey 110 W) B pY
sanrgeagrey pebeg aavag it Prdojasiy dergg verieagea) 'y Aypruvera) e pradafdy w0y 'yl WIIIRIISN0) 8 QU0 'Y

Beansrasey abigin oo °

-

atnserecuan

vepere coraasas cesons snieare
(nhqg, yeonlevty aayeny
LUTRE TSI T TN RS TIR L TR 14 AIUTVALNLIY ol WANN0A0Y (i Butyerg Aygussen) yiegg 2y LTI LY IR Y] dansng pvonabyang djsovesdeing ¢

esesceescnasoresn

“ssesrtessnne

saw

[T TR YU L LY RT] BARIEA 1108 °

NEIS Vg {thevy Jo e titardag gL I R I

L T Y T TP YT TP TR IY

bojuany WA Ayjemreey o

LYTYYY g 233

LB L WAL VY R UIT TR T LI IR T teral gy bvpsayiney yoafeg it paLItNIv] Cang oy . provdosd MN13 1140 N Paiguedag Svpjam wejsraqndg Ayremns) oy

Botereimb etetBesctsteievatmssounsonanne

sememmibsrscmsssncemanscsocsemmesansoenane

sngdag vapsde venangiagy) 118 bvpaeg ge Yy
DLV B B Y10 'L USRI EIVTTT) T bepaoay Bypuanee) pajuy 03138138 B)1S ¢
GRERSAAOREEIBNDEERORRRbNERROOdtORAIREORANRRICRIRT] 00 RIS LI AN AR AR L] taessaree SS000N00ARRNRRREBANRRANIRNRINY fc LTI} meee i wacesn N PREEGOIRNLACEAOILINVINNG
1enaive) U214 HULK S JULETN] 11000 9.5 Ayt
BIESHRCHINSNINY 1540 sracosENRNIBIRRITIRINISRBIETIN seadgnodantancrastrcnsesnecosngerin 2950035 LT I SAITICI0S6A0800005000R0R00DIL0OFITASIRITLHY
151§ Joeninivd vt v 190 1NN IS W 39918 BRIVSSISSY AXY NOLIVIRIINO ALIAUNOY

cesescsoncniamnme

B e L L]

“ssa

R ceszacesse

V14D YTI2044 HORIYINLNY4 997 LRSSDSSY ALInReu0) Nt
GO CR G GOATS PR TD BT RO D D T Sk Gy M) i R S el D Mt R A (R L ARCR LIRS TRAER A AL O S S0 D S S PG I BRE SIS SISO E SN S G 88

(1]
1
L
L) . u . "
| [ ! !
L - ! | | §
7 ) | !
‘ iz .2 w2 2 ITREEY) ‘ | N v
] / » 1 ) : -
I A | - ]
_ \ |
ot et 6% . } _~" 0z TN o__o Z | 9t % T
L
- ’ — —
| \ - | | :
Tt s2 " e “ TRERT] ,_ TR 1 ) ! %

ion,

CGDP Integrated Approach to Construct

Network Plan

. Honitoring and Evaluation.

tion

icipa

Community Part



scientists did not direct any attention to how the various as-
pects and elements of the WDA interact and how the WDA related to
the rural communities.

There are always several social factors at work in any
large organization, and these should have been clarified. The
Project was not well integrated within the WDA. There were
different kinds of people in the agency who were suddenly working
together, i.e., expatriate and WDA project personnel and other
WDA personnel. Were there conflicts? Was a strategy evolved for
dealing with potential problems? Also, what about the interests
of WDA personnel and those of the rural communities? Somali
Government personnel are horribly underpaid and very vulnerable
to petty corruption. How were these problems dealt with?

b. Training

Training appears to have been carried out in basically,
two ways. One was a series of formal training sessions, ranging
from classroom instruction to seminars and the preparation of
training manuals. The consultants were very active in this area,
and much of the project effort was spent in formal training. The
other way was on-the-job training, wherein individuals were
taught by working in the actual task of drilling wells, repairing
equipment or collecting data. It has been argued that one reason
for the very high cost of individual wells was the emphasis
placed on training during actual field operations, with a conse-
qguent drop in production rates and the use of additional proce-
dures that would otherwise not have been carried out.

The social component of the Project included several
formal and informal training sessions relating to the project’'s
goals. Unfortunately, it is 3Jifficult to assess the immediate
results, because there are no trained sociologists or field as-
sistants in the WDA at this time, other than the chemist who has
worked closely with the LBII social scientists and who is, func-
tionally, a good field assistant.
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c. Commodities

The principle commodity or physical resource that has
been provided to the WDA under the social component has been a set
of two computers and the training of personnel in their use.
These are both personal computers, which seem adegquate for their

intended use by the WDA Planning Unit.

d. Direct Support

Direct support, in terms of operating costs for the
social component of the Project, appears to have been quite ade-
quate for the work that was carried out, though the more exten-
sive program proposed by the Consultant was never approved or
funded.

2. Somali Government Inputs

a. WDA staff

The WDA has not been able to provide any of the other
personnel requested or agreed to in previous project documents.
The only member of the Planning Unit of the WDA is the chemist

who worked with the LBII social scientists.

b. Support Facilities

The social component is housed in the Planning Unit
facilities located in the WDA's central offices in Mogadishu.
There are nc special facilities required or provided in the out-

lying regions.

c. Staff from Bay Region Agricultural
Development Project

For the social component, BRADP provided three enumera-
tors, who had been working with the socioeconomic unit of the
University of Wyoming's team. These enumerators were utilized as
field assistants for a short time only and were then released.
The loss of these trained people appears due to a lack of inter-
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a very useful strategy if there were adequately trained personnel
within the Planning Unit of the WDA.

No alternative to the CAPP was allowed for. The LBII
social scientists proceeded with the understanding that the per-
sonnel and support necessary to implement this program would be
forthcoming. One can hardly fault them for the irability of the
WDA or the Somali Government to respond to their agrcements,
although, given the past performance of the WDA and other Somali
institutions in these areas and given the absence in the country
of trained social scientists necessary to carry out the program,
it was overly optimistic on the part of USAID and the consultant
to expect that they would be provided.

PROJECT IMPACT

Impact of the Groundwater Project on village lifeways is
difficult to assess with any degree of precision. There 1is a
lack of quantifiable data and the Project is still too recent to
show any long-term effects. However, field visits to several
villages show that the benefit of having water available is being
enjoyed by a greater number of people in the Project areas.

Field visits were made to some seven villages in two
trips. The Evaluation Team leader was present on both occasions.
During the first field trip, the team was able to concentrate on
the role of the WDA, its internal organization and the functional
capacity of WDA's Baidoa regional office. The second field trip
extended visits to four villages in the Bay Region where wells
had been drilled by the Groundwater Project, with the view to
observe how wells were functioning (albeit the field visits took
place during the gg'or major rainy season), the support services
given by the WDA, and the effectiveness of the CAPP.

Field visits were made only to villages in the Bay re-
gion. 1Inasmuch as the bulk of the Groundwater Project efforts
have been expended in the Bay Region, it seemed reasonable to

select field sites in that locale. Since visits were during the
major rainy season, the availability of surface water was near
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its peak and most wells were not in use. During the second
visit, which concentrated on interviews with local water commit-
tees and village well operators, the procedures for water distri-
bution and fee collection could be observed. BAlso, since visits
took place during Ramadan, the pattern of water use was quite
different than normal.

buring the first visit, it was observed that the over-
whelming majority of individuals drawing water from wells or
surface sources were women. Water was generally transported
incontainers carried on their backs. The donkey carts with tanks
and other means of transporting water observed on other occa-
sions, or in different regions of the country, were not observed.
Several women reported that since the wells were drilled, their
time spent in carrying water had been reduced considerably. One
woman in particular reported that she used to spend four hours
ever other day in fetching water and the time had been reduced to
one hour. The shorter distance also permitted her to transport
more water at a single time, which meant she could keep her
household cleaner as well as increasing the overall amount of
water consumed.

During the second visit, it was learned .that members of
the Water Committees are generally drawn from the existing vil-
lage committees. Each Water Committee appears to be dominated
by members from the village in whicb the well is located, though
in most cases members of other villages using the well were also
committee members.

Committee members generally reported that they were
consulted on the location of the well prior to its drilling.
Where the TVAPP procedures were follcowed ,however, committee mem-
bers claimed they were not informed of the possibility that water
may not be found. Indeed, they stated that the WDA's drillers
told them that water would definitely be found. This was in
direct conflict with the guidelines provided in the CAPP strategy
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which required that communities be informed of the possibility of
failure in order that they may decide whether to participate in
the drilling program or not.

It was reported that villages participated in the well
drilling and civil works construction by preparing roads, hiring
and providing labor, food and other services to the drilling and
construction crews. In the second visit, one village reported
that its people also gave Sh. 30,000 to the drilling crew. Evi-
dently, it is common to provide cash amounts of Somali Sh. 10,000
- 30,000 to the drilling crews.

Project guidelines provide for the nomination of well
operators by the local water committee. In practice, however, it
was reported that the civil works construction crew selected the
operator from each village and this selection would then be con-
firmed by the Water Committee. 1In the village of Sarman Dheer
the Water Committee vetoed the WDA choice for well operator, who
also acts as fee collector, and were overruled by the WDA. It
should be noted that people in Sarman Dheer voiced the most com-
plaints about the disposal of water fees.

Information on well use was generally impressionistic,
since the only records kept by village well operators that were
observed were listings of people who are charged by the month for
drawing water from the well. Well operators at the village
sites were either unable or unwilling to give accurate estimates
of well usage. While well operators were trained to keep records
as part of their normal instruction in operation procedures, it
appears that this practice has been impossible to enforce. Once
project employee reported that the only way they were able to get
a well operator to keep water records was to pay him an addi-
tional sum.

Well operators were trained in operation procedures
during the period of civil works cconstruction. These individuals
reported having had three months on-site training in operation

but none in repairs. All expressed interest in learning how to
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effect minor repairs. These villages are located at some dis-
tance from Baidoa and one said he was attempting minor repairs on
his own. The WDA suggested that it was possible to set up a
program in the future, in which groups of well operators would be
brought to Mogadishu for individual training in basic pump re-
pairs.

Although the well operators are responsible for fee
collection, they also hire others to assist in this task. One
village 1reported that the fee collectors.were members of a well
operator's family. Water charges are supposed to be standard at
all wells, yet charges are considered high by the local popula-
tion who use uar's during the dry season. Some of the villages

collected monies on a per use basis while others established
monthly accounts at a set fee for frequent users. Some well
operators reported keeping no records of fees collected.

Part of the money collected from water fees goes to
paying for fuel from the WDA. The reported prices varies from
Somali Sh. 7,000 to 10,000 for 200 L of diesel fuel, which is
considerably above the established government rates. Fuel was
usually received the same day.requested, albeit, in the event of
regional shortages, a wait of three or four days was not unusual.
A 200 L barrel of fuel usually lasts a week or two during the dry
season, the period of peak use. Sarman Dheer reported operating
the pump for abut 8 hours daily, using around 2 L of fuel per
hour; Taflow operated 6 hours daily using 2.7 L per hour; and
Hareero Jiifo 11 hours daily using 2.3 L per hour. Pumps were
not run during the hottest part of the day and the water tanks
were normally filled during the night. During the rainy season,
the tank is filled only occasionally for those few who need wa- )
ter. The WDA reports that the rest of the money goes to it,
though well operators reported keeping the remainder for their
own use ("milk money®™). In the absence of records it is impossi-
ble to determine the amounts of income from the wells.
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Bay Region Rural Development Project
Socio-Economic Study
P.O. Box 3315
Merica Hall, Rm. 320
University of Wyoming
Laramie, Wyoming 82071
307-7664821

June 2, 1986

Dr. Frank Araujo
11 Dartmouth Place
Davis, CA 95616

Dear Frank,

Enclosed are the things I have with regard to Louis Berger and Ron Schwartz's
request for supperting data from the Socioeconqjﬁc Baseline Study.

The first item is a letter from Roy Lock. He seemed to know what he was
doing, and 1 wrote back almost immediately with a copy of the household survey
and codebook, so he could indicate what data (variables) he wanted. I think

I also indicated that I could pull the data off our CYBR to put a file on a
set of PC disks compatible with thiler IBM-PC-XT, but that I hadn't done that
at the time and might need a little time. I didn't hear back from Lock.

The second item is a letter from Levine, received in early August. He mentions
Schwartz' interest in information. 1 responded with a 8/13 letter, the third
item enclosed.

I didn't hear anything after that, until late February the next year. (UW -
Julien's office received the telex on 2/17. I got it over a week lateri) It
responds to my letter to Levine six months earlier. The next day I received
Ron's letter, enclosed, and contacted our Office of Research and talked to

Roger Wilmot about Berger's request. He informed me that the work would have

to be contracted through UW, and they would first need more formal authorization
from Berger. Ron's word wasn't good enough to z2llow me/UW to proceed.

The telex sent from here on 2/27 requests this more binding authorization to
do the work and be paid for it - through UW's Contracts and Grants Office (c/o
Roger Wilmot). That's the last correspondence we had on the matter.

I am also enclosing Ron's draft of the information he was seeking. Thais is a
cleaned-up version Epat was sent in February 1986 with Ron's letter to me. I
had received a Y3 drafr with Levine's letter the previous August, and that's
refered to in my letter of 8/13 to Levine, on which I had estimated the time and
cost of doing the work.

Hope this helps to clear the air. Really, I would have loved to help Ron out,
and could have used the money. But, by late February his work was nearly due
and I assumed there wasn't time, given my schedule that wouldn't let me get tec
it till Spring Break (April 7), as I indicated in my 2/27 telex. 1I.wish we
could have worked out the details in early fall, and there would have been no
problem getting the work done.



- Roy Lockilouis Eerger Inmt'l, Inc.,
american Embaszy Hogadishu,

dgency for Internaticnal Developaent,
Washingtca DT 205235,

Pro+. Zarth Nz
Cept. or o
Universzity
Larzaaie, Hy

C\

Date: Gpril 21, 1985.

ave Just started a one-vear contract in Somalia with Louis Berger Int’1 on the
sive Broundwater Develeopment Froject. y specific task iz to heip establizh a
Flanning Unit {or the Water Deveiocpment Agency. Part of this work involves setting up a
‘ccmputer1=ed tatabase of hydrogeological and socio-econoaic data for the whole country.
‘Some concentrztion o+ effort will cbviously cgo into :toliecting data on the GLDF area of
coeratians, whith, as you know, includes the Bay regicn.

x e

I z3 therefore most interested in - and most grateful for - the work your teas has
done in  groducing the Soc' sconomic Baseline Study of the Bay Region. [ loock forwars to
ite finzl approval! for whatsver is helding it up) sc that I may have av own copy and not
' 0 bother USAID ta “horrow® theirs.

Th2 ra2pcrit has proved very useful to me, as 3 newccser to Somalia, in understanding
siamething of tne Bay region and how the eyvetes works., In teras of setting up a database
haro 3t ¥4, however, I rezlly need acc2ss to your raw data - or some of it, at least.

i unserstand thst Hike HMartin ic here for five months at Baidoa, and has "some of
the dzta” witn nim for use on nis Osberne ceomput=r. 1 have not yet been able to ceatact
him, but iatend to dc sz az soon a3 pessipie. 1 also understand - froa Bernie Kolp -
that since hic cgncern is aainly in agricultural eccnomics, he aay not have what 1 need.
I am stiil anxicus to meet him, and hope that we can teo of scae help to esach cther.

ihe sauioment we have here at WDA consiste of an Osborae (which 1is really the
property ot LEIIY and a COHMPAR. Thiz is to be suppiemented in August by an [BM PC-XT
(258 +  3BA4AK. The COMPAE ic +fully IBM compatiblie and #e are using DBERSE 111 and
SYMFHQNY software. On order is the PC vercign of SPES, which, you <=ay, was the package
uzed for aoszt 2f the znalyeis 3t Wycming. What I would eventually liks is for you to
zend @2 ssiected partione cf this data on diskette.

Initi3ily, could you please let me have an idea of what data is held in what foram,
5o that I aay be seiective in what I requect. and, indeed, if you are wiliing and ahle to
provide me with the data in the fora I can use.

‘ 1 lock forwarc to hearing froam vou, and thank yeu in advance for anv hkelp vou miuht
be abia to ofter. -

i - ﬂ 2
rours sincarely, i\)l7 &ﬁ‘x = ‘,_,"‘.“’uﬁ

i



THE UNIVERSITY OF WYOMING

DEPARTMENT OF SOCIOLOGY
UNIVERSITY STATION. BOX 3293

LARAMIE, WYOMING 82071

August 13, 1985

Robert Levime, Chief of Party
Wyoming Team

USAID/Mogadishu

Department of State
Washington, DC 20523

Dear Bob,

I Received your letter and materials from Ron Schwartz this week.
Thanks for your kind remarks about the Baseline Study Report. Of
course, 1'd be interested in your observations in the months ahead,
as you come to finel out that things may be different thah we have
written. I hope the report fs useful in planning your own work.

As Ron has probably told you, we spent about ten days together in
Baidoa on a previous consultancy, Ron living with Sheila and I at

the AID guesthouse in Baidoa andtraveling together to some villages.
Ron also worked with our team of interviewers for a few days, learning
about water in the region.

I would be happy to help Ron with the information he is seeking, but
his list of questions and the things he’d like tec do with the data
require gquite alot of time and work. As you know, the data set we
collected in the Bay Region belongs to AID as well as the University
of Wyoming. I have offered to make the raw data available tc USAID-
in whatever form they'd like it, but so far I've had no takers.

I think it makes the most sens: for me to offer to do whatever additional
(beyond the Baseline Study Report) analysis AID, World Bank or whoever
desires, on a consulting basis. I estimate that I'd need about ten
wvorking days to do everything Ron is requesting, with computer time
costing about $600 and an indirect cost rate of 39%Z, since I'd be

using campus facilities.

If USAID has other things they‘'d like me to do, in the way of amalysis,
that can be arranged in the same way. If they will tell me what they
want dene, I can give them a cost egtimate and they can send me a
contract to do the work.

By the way, this doesn't apply to you or to others on the Wyoming Team.
If there are things you'd like to see from the data, let me know and
I1'11 do what I can to get you the information.



The six young Somali's who have been in the Applied Social Research
Program here will return to Somalia at the end of this month. I

expect most of them to return to Baidoa, and one will return to NMEF

at the Ministry of Planning. They've had a good year, and an especially
good summer in their courses on projzct design and evaluation. 1711
miss them, but not the incredible amount of time the Program has taken
from my other work.

I'11 be writing a proposal for continued social research to accompany
the technical assistance in the Bay Project, at Warsame's request

last spring, and may be in Baidoa around or after Christmas for a

few weeks. Basically, Warsame wants someone to direct and evaluate

the work of the Monitering and Eviluation team of BRADP (the young men
who have been at UW for social research training this past year). It's
a good opportunity to conduct some long-term research, and with the
work that's already been done it's-a good oppor-unity to really have
some information that can be useful.

Mike Martin stopped by my office yesterday. Sounds like he had a very
successful tour in the Bay Region. His Plan B hearing is Friday, and
I'm looking forward to that.

I hope all of you are making the adjustments to life in Baidoa well.
You've gone over at a good time, weather-wise. Mike said the Gu rains
were plentiful, so in addition to the good harvests of the previnus
two seasons things should be in pretty good shape.

Give my regards to the people on the project. Was good to hear from you.

- Best regards,

<y .‘/’:é'

Garth Massey
Associate Professor

~
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DATA REQUEST FROM WYOMING STUDY

Data on villages in the Vay Region is needed to organize and
implement an evaluation of water development projects and to establish a
monitoring system. 1In view 73f the fact AID will soon conduct a water
resource survey which could iead to additional Bay Region Projects, data
on a1l villages surveyed would be welcomed. For items where this is not
possible, then data at the beel and/or ecolcgigal zone level would be
appreciated.

It would be useful to have detailed data for the villages with WDA
wells (see appendtx "A"). 1In additlon, we request Wyoming ‘s assistance
in the selection of villages and beels without WDA wells jin each
ecological zone which could be used as control groups, and baseline data
for each of these. The lists below follow the general organization of
data in the socioeconomic Baseline Survey. Since many topics are
discussed in several sections of the report, the format below shows some
redundancy. ) '

We recognize that Wyomirg may not have all data requested and that
village level data is availzble for only 2 limited number of items.

IDENTIFICATION DATA

1.0. Beel
2.0. Tuulo
3.0. Buulo (village)
4.0. Date survey completed
5.0. Ecological Zone:
5.1. High cropping
5.2. Potential
5.3. Low cropping.

NOTE: Sketch maps of villages in each zone showing land use,
settlement pattecns, roads, water resources, schools etc.
would be useful (1 or 2 for each zone).



o

Social Mapping ndicator (section: 2.3.2.
6.1. Dooy
6.2. Jabaay
6.3. Dhoybey
6.4. Jirr
6.5. Moolimad
6.6, Bay

6.7. Bﬁur

6.8. Etc.

.-

Water Resources (section 2.3.3.) -

The methods section (l.3. and 1.8.) and the statistical
information in sections 2.3.3.b and 2.3.3.c¢ indicate that
water resource data was collected in all 80 sample villages.
The Planning Unit could make immediate use of this data

.particularly if it is provided for each village or beel. The

chart below is based on our analysis of data which you would
have collected in the field. Please view it at as suggestive
and we would welcome the village level data in any format
convenient to you. In addition, we would like to have the
detailed results - quantitative data at the village or beel
level - of your water point survey.

- *Section numbers in parentheses refer to sections in the
SE Baseline study unless otherwise noted. ‘
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CHART 1. VILLAGE LEVEL WATER DATA

Source | Distance Seasonal availability lises
from village Gu | "Hagaa Dayr | Jilaal Domestic | Sheep, | Cattle
goats, | Camels
‘WDA Diesel i o
Pump well
1.
2

= UDA RASST

tonm 0 well:

Z.

Hand Dug
wells*
l.

2.

3.

4.

5.

6.

7.

Wwaro
1.
2.
3.

Spring
1.
2.
3.

Other
l.
2.

- *Tf w

ell

has a hand.pump indicate with (EP).



10.0.

11.0.

Any additiocnal comments on water issues in each village -
supply problems, water quality, WDA management etc. - would
be welcomed along with quantitative and descriptive
information on water use at each site.

POPULATION (2.4.2.)

The summary Tables 1 and 2 are extremely useful. If
possible we would like village or beel level data for those
in the sampile, prtzcularly those villages listed in
Appendix A and those you recommend £6r the control group.

MIGRATION (2.6.)
Migration data (Table 20 and 21 formats) for Appendix A and
control villares. Migration data aggregated for beels

and/or ecological zones.

VILLAGE SERVICES (2.7.2%)

An important item for WDA since infrastructure and service
are important indicators linked to the availability of
water resources. We would like infrastructure data on all
villages/beels in the sample organized if possible, into a
table similar to that in Table 24, (P. 146).

VILLAGE ORGANIZATION (2.7.3. - 2.7.5.)

This is an item we could use some help with. Your sections
indicate a variety of positions and committees which could
be used on a checklist. We need data for the sample
villages and the names of committees and/or positions which
could be added to the list.



VILLAGE LEVEL CHECKLIST

13.0.

Positions Organizations
Guddoomife Guddi-Sare
Nabadoon Guddi;Hoosaad
Samadoon Akhyaar?a

Women 's Committe
0the¥ Positions (Development Related) Water Committee

] War
Wells
] = e
QOthers - <,
12.0. SCEQOLS AND LITERACY (2.8.)

Data from socioceconomic study broken down by villages or beels but
not by age cohort. (Reference - Tables 24, 25 and 26).

HEALTH (2.9.)

13.1. Epidemiology

Village and/or beel level data on the frequency
and distribution of diseases (2.9.1l., 2.9.2.) and
disease demographics (2.9.3.).

13.2. Heal th Infrastructure/Utilization

It is @ifficult to tell from the report how much
village/beel level information you have on this
topic. Village/beel level information useful to
the Planning Unit includes:



14.0.

15.0.

Primary Bealth Center in Village/beel? Yes ¥o

Distance to closest one

Pharmacy: in village: Yes No

Distance to closest one

Trained midwife resident in village: Yes No

Store in village which sells
western medicines: Yes No

DIVISION OF LABOR (3.l., Table 28)

Data from table 28 by'beel,‘ecological zone and for the
villages in appendix A and contrel villages.

14.1. Women's Activities (Section 3.2.)

Quantitative data on time allocation for women's activities.
Our interest would be to have this data from villages with no
permanent year round water source and from others which do.
Any information which would indicate the zmount of time women
and others spend on water gathering (per week/month/season/-
year) would be particularly useful.

Identifié;tion of villages or beels where women required 3
days to get water during the Jilaal season?. Your report
notes 2 days travel and one day wait to get water for some
women during the Jilaal season. Estimates of number {or
percentage) of women involved in these trips and the number
they made last year (or during a "normal®™ year)?. What are
the womens' views/ mens' views/ Wyoming staff views/ on how
the addition of 2 permanent well would (did?) affect the
activities of men angd women?.

WAGE AND BUSINESS EMPLOYMENT (3.4.)

Answer for: Beels in the sample (statistical summary) and for
Appendix A and control villages if possible.



15.1. Wage labor

On_Farm Non Parm
Males Females Males Females

1. Persens working full time for wages

2. " " part * .

3. Persons working for wages
outside of village -

5.2. Business/Trading

i Part time Full time

Males Females Males Females

o

1. Number of shopkeepers

2. Number of traders

15.3. Number of residents who own businesses located outside
of the village:

Males Females

16.0. Farming and CROP Production (4.0)

Needed: Production data for Appendix A and control villages.
Summaries of production data by beel and ecological zones. We
realize quantitative data on this will not be complete for all
crops but we would like summaries of available information to
get some idea of the volume of production for major crops,
land use, farm.size, numbers of farms and technology for each
ecological zone and, if possible, beels and Appendix A and
control villages. ,



16.1.

16.2.

- B8 -

Crops Grown in the Bay Regicn (Sections 4.1 - 4.6.)

For each crop: (Break up sorghum data intc the major
varieties).

(1)

(1i)

(iii)

v)

(vi)

(vii)

Crop

Percentage of goys cultivating each crop {in
sanple villages, beels, ecological zones).

Average yield/hectare data for major crops.
You present data on sorghum yields (Table 33)
and if you have it we would like similar data
on other major crops and the yield data broken
down for beels and ecological zones.

The number and percentage of goys involved in
irrigated agrculture (4.1.7);

The average area of irrigated land cultivated
by each goy (for those goys involved in this
activity). _ "o -

Types of crops grown on irrigated land and the
percentage of.."farms” in which theware
cultivated.

dgricultural Technology

Percentage of goys in each beel and ecological zone
which use the technology/modern inputs listed below:

(i)
(ii)
(iii)

(iv)

animal traction

Chemical Fertilizer

Pesticides

Improved seed varieties




(v) Milling Machines

(vi) ¥edical supplies/ drugs,
related to animal health

(vii) Others (List):

l16.3. Land Sales (4.2.3.)

Any quantitative information ybu have about the
frequency of sales and land values in different
villages, beels and ecolcgical zones.

16.4. Loaned 2nd Rented Land (4.2.6.)

fi) The percentage of goys with hoorsi
arrangements in each beel and ecological
zone. -

(ii) The percentage of goys renting land
(dooncgad) in each beel and ecological
zcne.

16.5. Amount of Land !nder Cultivation {4.2.7)

You estimate that an average goy {5.84 persons)
cultivates 1.93 hectares. The gquestions we have
are:

(i) We assume the 1.93 ha. figure refers to
the amount of land actually cultivated in
a single year by an average family. 1Is
this correct?

(ii) What is your estimate of the area of
cultivable land controlled by a Qoys that
is left fallow each year?

(iii) Are the figures cited in the answers to
(a) and (P) the same in each cropping
zone? - If there are
differences:

qssﬁ°éﬂudk

(iv) Could you estimate these for each zone

for an average family. K



LAND USE DURIRG A YE2R

Zone

Average
Size of Qoy

Under

Cultivation

Pallow Total

High Cropping

Potential

Low Cropping

Number

Number

Number

Number

Number

Number

16.6. Number of *farms" per goyv.
data and if possible, Viilage iavel data for
Appendix A ané Control Villages.

(1)

and percentage
angd percentage
and percentage
and percentage
and percen tage

(ii)

{(£.2.7) Beel level

Farms in the sample villages, beels and

ecological zones:

of

of

of

of

of

Families

Families

Families

Families

Families

with

with

with

with

with

o
1
2

3

4

Farms?

Farm ?

Farms?

Farms?

or more Farma?

Farns in other villages (Data for sample

villages, beels and ecological)

and percentage of families with:

1l Farm

in another village?

2 Farms in another villdge?

3 or more farms in another village?

Rumber

)

joe
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11. Farm ownership by women {4.25) Beel level and
~for Appendix A and cintrol villages.

17.0. AVAILABILITY OF LABOR ({4.3)

Data from Table 31 for villages in Appendix "A® and
control villages and/or by beel,

18.0. CROP YIELDS (4.5)

Harvest data (Table 33) for Appendix A and control
villages and/or by beel or ecological zone.

Obstacles to increased production (4.6)

Is wvater 'scarcity a problem in all villages or 1s this
cited less frequently in villages with WDA and/or wars
with permanent water supply?

Dces your data allow you to rank the importance of the
obstacles, from the perspective of the populations for:

- The region as a whole?
- Within each ecological zone
- Among beels?

If this information is available, the Planning Unit could
make use of it :

C
19.0. @ROP PROBLEMS

Variations in type and severity of problems by beel or
ecological zone.

.
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-~ {eas i
20.0. ROADS AND TRANSPORTATION (4.6.4.) (Coc ol ”“\\&%""’%e‘: e
apoerdec A cmk Coatro( uvilaaes)y.

Village No Distance to Distance Distance Regular
Passable dry season to main to Baidoa Bus/Truck
road road road . Service

Daily/Weekly
1.
2.
3.
46
Etc.

21.0. HIRDING AND LIVESTOCK PRODUCTION (5.0)

Again, while we would like this data for WDA Project
villages, it does not appear that this data is available. For
cur purposes tables 36, 37, 39, and 40 organized by beels
would be sufficient. The breakdown into age cohorts is not
necessary.

22.0. WATERING REQUIREMENTS (5.3.3)

Additional gquantitative data on this would be useful.éata on
acin=d=" seasonal watering behavior for different animals .

23.0. COMMERCIAL ACTIVITIES (6.0.)
- MARKETING AND MONETIZATION {6.1)

Would like to have Wyoming suggestions for key indicators to
measure and monitor the monetization of village economies.
We expect that improvements in water supply will provide
time, particularly for women, to engage in small scale
production and marketing. For example, using your study as
baseline: the purchase and sale of mats, ropes and haans
would indicate change along with the sale of animals. Which
items might be key indicators?



24.0. SALE OF ANIMALS
Beel, and/or ecological zone data. We are interested in
establishing rovgh norms for volume of sales for villages,
beels and ecological zones,
24.1. Marketing Sorghum (6.2.)
N Beel level data - Categories listed are suggestive
and base on an interpretation of text material
(V. 2. P, 160).
- Lo pea,
Marketing Pattern 6"" S0 ) :
Name of Never Rarely Regularly Regularly
Beel Marketesag— ) ) by some by most
households households
10
2'
etc.
24.2. Marketing of other Crops (6.3.)/Irrigatiocn
village/oeel level data (Yes / No)
Beel Crops Marketed Irrigated Crop Production
Peanuts Cowpeas Maize
i.
2' !

atc.




24.3.

otherC
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Products Marketed (6.4.2.)

Beel level data

Beel Number of Items marketed Percent of Qovs Marketing
Male Female 1l or 2 items more than 2 items
i.
2.
3.
etc.
25.0. LIVESTOCX SALES (6.7.3.)
Beel level data for teble 52.
25.1. Changing Husbandrv Techniques (6.8.)
Your data suggests delayed breeding and castration
may be viewed (with some gualifications) as
indicators of more market-oriented strategies. Would
these be reasonable questions to ask ir group
meetings or would you suggest another approach?
25.2. Traders (6.9.1.)
Estimate of the number of livestock traders in the
region?
26.0. PRQJECT IMPLEMENTATION RECOMMENDATIONS
26.1. Environmen tal Issues

Do you have any evidence to suggest that increased
water resources might lead to increased herd size and
possibly contribute to environmental degradatiocn
(anything to question the findings in the Hunting
report)?



