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PREFACE

In respmlsé to a request of the Government of Republic of Malawi, the Government of
Japan has decided to conduct a basic design study on the Project for Mchinji Groundwater
Development and entrusted the study to the Japan International Cooperation Agency (JICA).

- JICA s_ént to Malawi a study team'heéded by Mr. Kazuhisa Matsuoka, Director of First
Basic Design Study Division of Grant Aid Study and Design Department, JICA, from October
14 to November 18, 1991.

The team held discussions with the officials concerned of the Government of Malawi
and conducted a field study at the Project Area. After the team returned to Japan, further
studies were made, a draft reptart was prepared, and for the explanation and discussions of it, a
mission headed by Mr. Yoshihide Nakai, Resident Representative, JICA Malawi Office, was
sent to Maiaivi_fmm February 4 to February' 24, 1992. As a result, the present report has
been completed.

I hope that this report will contribute to the promotion of the Project and to the
enhancement of friendly relations between our two countries.

I wish to express my sincere appreciation to the officials concerned of the Government
of the Republic of Malawi for their close cooperation extéended to the teams.

April, 1992
Kensuke Yanagiya
President

Japan Initernational Cooperation Agency
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- SUMMARY

Since "lnde'pendenc'e’ from Britain in 1964, the Government of the Republic of Malawi has
continuously emphasized the promotion of agriculture as one of its prime national policy
‘objectives. So_rtle 86% of the working poputation is currently engaged in agricuiture and the
agricultural sector accounts for 33% of the GDP (US$120 million in 1990). The Statement of
‘Deyelopment Policies (1987-1996) calls for the achievement of economic growth exceeding the
population growth rate and regards the development of agrioulfure, which plays an important
role in both employment and export earnings, as the highest priority task.

'th the behef that the prov1sron of a stable supply of clean dornestlc water for rural 1nhab1tants
to improve their mfrastructure is essennal to achieve such agncultural development the
Government of Malawi has been nationally promoting a rural water supply development plan,
of which the construction of boreholes and a gravity piped water supply sysiem are.the two
pill:ars.' The concrete target of this plan:is to increase the water service population in rural areas
to 5,860,000 (service ratio: 74%) by 1996 which is the target year of the Statement of
Development Policies. As of 1991, the service population stands at 4,893,000 (service ratio:
65%) and, therefore, it is necessary to secure water supply sources for an additional 967,000
(gravity system for 6’39 000, boreholes for 250, 000 and shallow wells for 78,000) in the next
five years to meet the said target.

Water supply in rural areas in Malawi is the responsibility of the Department of Water of the
Ministry of Works. There has been a general delay in the 1mplementatron of the water
development plan, mamly because of financial constraints, and agsistance from mternatlonal
orgamzatrons and donor countries has consequently been sought to implemeént the plan The
Department of Nater is planning the constructlon of 1,000 boreholes in the next five years
(1992- 1996) to provlde domestic water for a.n additional 250 000 people and assmtance for the
constructlon of 521 boreholes has S0 far béen comrmtted by the EEC and KIW. In addmon it
is pianned that 150 boreholes be constructed under small-scale groundwater development
pro_]ects The remaining 329 boreholes are still lackmg concrete plans for financing. Against
thls background the Government of Malawi made a request to the Govemment of Japan for the
provrslon of grant aid fora groundwater development pro_lect (the Project) in Mchmjl Dlstnct

whrch is located in the mid-western part of Malawi, by provrdmg the necessary machmes

: eqmpment and materials to construct 300 new boreholes in the District. '

Followmg examrnatron of the contents of the request the Govemment of Japan decrded to
conduct the basrc desrgn study for the Project. Accordmg to the dec1sron by the Government of
Japan, the Japan Intematlonal Cooperatlon Agency {JICA) sent the study team to Malawi for
' the penod between October 14 and November 18, 1991. The study team held a series of



discussions and consultations with Malawi officials and conducted the field study. On its return
10 Japan, the study team examined and analyzed the collected data and compiled their findings
in the draft report. JICA then sent a team to Malawi for the period between March 14 and March
24, 1992 to explain the contents of this draft report to the Malawi side..

The Pro;ect Atea is the entire Mchinji District, exc]udmg those areas recervmg gravrty prpeci '
water supply in the western part and estates in the northern: part and covers an area of some
1,730km?2, Through consultations with the Malawi side, the fo]iowmg contents of the request
were confirmed by both the Government of Malawi and the study team '

(1)  Construction of 300 boreholes in the Project Area using two drilling ngs, one of which
* was provided by the Govemment of Japan in 1989 under 1ts grant ard B '

(2)  Provision of one set of drilling machines, equipment, spare parts and materials reqmred
for the construction of the boreholes. It is preferable to use the Afridev Handpump in -
. the Project, because the Government of Malawi has a policy 1o standardize on this type -
of pump for the smooth implementation of VLOM (Village Level Operazion and .

. Maintenance). -

(3)  Provision of on-the-job training (dri_liing and other'techn'iqoes) to the-M:elavtian :
counterpart staff during the construction period.

(4)  Provision of technical training in Japan in regard to drilling t_e_chni'ques and
hydrogeology. ' |

Mchinji District has fertile land and its proximity to Lilongwe, the capital of Malawi and a large
food consumptron area, makes it an important area for agncultural development Of the
mfrastructural servrces provrded for the local inhabitants, the water sefvice is partlcularly poor :
with a service ratio as low as 17% (1otal poputatron in Pro;ect Area in 1987 138 585) A iarge '
majority of the local inhabitants rely on unsamtary rivers or dug wells as domestrc waler supply _
SOurces. Many of these sources dry up in the dry season, compe}hng the mhabltants to travel
long distances in the search for water which is pamcularly hard work. The provrsron of stable';
water supply sources is, therefore, a partxcularly pressmg task. The hydrogeologrca! survey '
results in the Project Area point 10 the sufficient existence of groundwater m a ﬁssure zone
composed of weathered bedrock '

The Groundwater Section of the Department of Water which will be responsible for the
1mplementatron of the Pro;ect has 551 staff members and has a nattonal network 6f regronal'
offices and maintenance offices. The Groundwater Section. is mamly managed by 12
hydrogeologists and has ample experierice of implementing groundwater developmént projects,
having successfully completed many similar projécts, including the North Kawinga Project
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which was assisted by Japan. With the help of the World Bank and Denmark, etc., it has been
promoting the VLOM systern, & type of self-reliant scheme 1o encourage villagers to operate and
maintain the boreholes in their villages, and adopticn of the VLOM system is planned for the
boreholes to be constructed under the Project. With regérd to drilling machines, although the
Department of Water has a number of drilling rigs, they are mainly percussion type rigs with
poor. WOrk efficiency except for two rotary type rigs (also usable as an air-hammer). The
drilling scheduie, however, has been severely hampered by the general deterioration of the
percussion type rigs. .

After e'x'amiriation of the requested Project in the light of the above study findings, the
following Project details have been prepared.

1

)

| S_érv_ice Population

“The semce populauon (mc]udmg those usmg ex1stmg boreholes) in the Pro_;ect Area
_ _foilowmg the complenon of the Pro;ect will be. approx:mately 100 000 wnh a service
" ratio of some 50% (against an esnmated populauon of 203 130 in 1996) to approach the

national target service ratio of 74% i in rural areas in 1996.

. Number of B_oreholes to be Constructed

There is a total of 812 villages in the Project Area, of which 549 (68%) are small
villages with a population of less than 200, While it is desirable for all the villages to
enjoy a stable supply of domestic water, any project to ensure such a supply would be .
too large for financial commitment given the present low service ratio. For the

‘immediate purposes, therefore, the population size is used as a criterion and the

L construction of new boreholes is in general restricted to those villages with a population

3)

4)

- of 200 'or more. In the case of large villages, at:least one borehole will be provided for
~every 400 inhabitants and the total number of new boreholes will be 300.

Avemge Dnlhn B Depth

Based on the ﬁeld study resultq, the maxmum borehole dcpth w1ll be 75m with an

average drlllmo depth of 50m.
Construction Schedule
Taking into consideration the Project Area's climatic and geological conditions,

performance records of similar pro_;ecm in the past, expected work efficiency and
expected rate of drilling failures; etc., the construction of 300 ‘ooreholes using two

- i



drilling rigs will requtre three years, The number of boreholes to be constructed each
year will be 80 in the first year and 110 in each of the second and. third years. .

(5)  Borehole Type and Ancillary Facilitics

The boreholes to be constructed under the PI'OjE!Ct will have a dutable structure and a
reinforced concrete cover o prevet** water contarmnatton Ancﬁlary fac:ltttes thl m-.lude '
an apron drainage channel and washing slab, etc. ' ' '

(6)  Machines, Equipment and Materials Plan

The successful completion of the Project on schedule will require certain machines,
equipment and materials, including two rotary/air-hammer type driiling rigs. The
Department of Water has only two such drilling rigs, both of w‘hich Were'provided by
Japan and one of which is in constant use in the Southem Region. In addition to the
remaining drilling rig, a drilling rig of the same type w;ll consequently be: newly
provided by Japan for the Project together with other machmes, equtpment and matenals
required for the completion of 300 new boreholes usmg these two dnllmg rtgs

¥)) Pumps

Afridev handpumps made in India will be used to assist the Wtdespread adopnon of the
- VLOM system which is bemg promoted by the Government of Malawt

(&) Technical Cooperation

In view of the fact that engincers of the Department of Water, the organization
responsible for Project implemeniation, lack sufficient work experience ‘using the
planned rotary/air-hammer type drilling rigs, they will undergo 'bn—tho—job training on
drilling rig operation and maintenance to be conducted by the Japanese contractor during
the three year construction period. - ‘

The provision of the following machines, equipment, materials and constructton wotk will be
required for the smooth and successful completion of the Pro;ect B

1) Truck-mounted rotary/air-hammer type drillingrig - 1'set
(including high pressure compressor, tools and aCCESSOI‘IES) oL

2) Truck-mounted pumping test equtpment : o lset _ -

3) Electric prospecting equipment . : e 'lﬁ_sct o

4) | Cargo trucks . 3

5) Other vehicles . - 4

iv-



)] 'Mbtorcyc}es O . s

7 Watertank - _ . _ 1
8)  Communication equipment 1set
‘0) "Pumps o 330
'I_O)” Repalr equlpment : 1 set
iy Muddy water agent and blowmg agent _ for 300
TR boreholes
12) Civil work equipment ‘ . Tset’
13) Locai base facilities ' 1 set
14) Spare parts for newly provided macknnes and eqmpment 1 set
' iS)' "Spa:re, parts and tools for previously prowded machines | 1set
o _and equipment '
16) Casings and screens (to be procured locally) for 300
boreholes
17) Construction work for 300 boreholes - 1set

The estzmated Project cost to be borne by the Malawi side which mamly consists of the
personnel cost is K320,000 (approx1mately ¥15,000,000).

The successful comp'lé'tic')n of the Project, which will provide boreholes in accordance with the

village population size, will have the following positive effects.

)

(2

3

4

(5

The target water supply rate of 27//person/day will be secured for the service population
of 107,440 (including those using eXisting boreholes) and the service ratio will
approach the national target of 74%. '

The use of clean groundwater will greatly improve the prevention of waterborne

diseases.

Women and children will be freed from the daily hard, non-produmve labour of water
transportatlon (in consideration of WID 1ssues)

Thie use of the VL.OM system which is the type of Self—rel_iant scheme to operate the
boreholes after their completion will assist improved awareness of health and
environmental issues on the part of villagers as the VI.OM has an integral package of

health education.

The transfer of dnllmg technology through on- the-Job training during the construction
pcncd w:l[ strengthen the techmcal ability of the Department of Water vis-a-vis the
future execution of groundwater development. Using the machines and equipment



provided for the Project, the construction of boreholé_s at a rate of some 50/year can be
expected for at least the remaining seven year period of the drilling rig's normal life.

As discussed above, the Project relates to the BHN (Basic HUfﬁaﬁNeédé) infh;it_ it will great'ly
contribute to improving the living standard of rural inhabitants and, therefore, the
implementation of the Project by Japanese grant aid is deemed viable, The atgument for Project
impleme’ntation' is also assisted by the fact that the Malawi side is well capable of implementing
the Project with sufficient manpower and financial resources.

It is important that the necessary operation and maintenance cost be met for thé effective
utilization of th_é provided machines and equipment_after'ihe ccmplétion'of the Project and,
therefore, the Government of Malawi is strongly réquestéd to continuousiy make pfope_r
budgetary appropriation to cover such cost. | |

vi
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" CHAPTER 1 INTRODUCTION

The Government of the Republic of Malawi believes the provision of a stable supply of
clean domestic water is essential as one of the basic conditions for stable rural life and has
' mtroduced such targets as (i) the provision of a sufficient amount of domestic water
(271/person/day) (i) a reduction of the water transportation time by means of reducing
the transportatmn radius to less than 500m and (iii) a reduction of the waterborne disease
oceurrence rate- through a stable supply of clean water in line with the objectives of the
UN International Drinking Water Supply and Sanitation Decade (1981-1990). The two.
main pillars of the actual_work are the consiruction of boreholes and the construction 61’_
gravity piped water supply facilities. The Statement of Development Policies (1987-1996)
aims at increasing the water service population and the service population ratio in rural |
areas to 5 860,000 and 74% respectwely by the target year of 1996.

As. of 1991 4 893,000 pecple are recexvmg the water service in rural areas,. necesmtatmg
the. development of new water sources to cater for an additional 967,000 people in the
next five years to meet the_ above targets. The financial difficulties faced by the
Government of Malawi, however, have forced detays in national development projects. It
apijears extremely difficult for the Government of Malawi to implement groundwater
development without fofeign aid and the Government of Malawi has accordingly
requ.ested international organizations as well as donor countries to provide the necessary -
cooperation. One such request was made to the Government of Japan in 1987 to assist

. the North Kawinga Groundwater Development Project: The subsequent grant aid
provided by the Government of Japan was highly appreciated by the Goverament of
Malawi. Under this background, the Government of Malawi made a further request to the
Covernment of Japan to assist the Groundwater Development Project in Mchinji District.

After examination of the Malawi request, the Government of Japan decided to conduct the
basic design study According to the decision by the Government of Japan, the Japan
International Cooperatlon Agency (JICA) sent the basic design study team headed by
Kazuhisa Matsuoka, Director of First Basic Design Study Division of Grant Aid Study
and Design Department, JICA to Malawi for the period between October 14 and
November 18, 1991 to examine the viability of the Project as a grant aid project of the
Government of Japan and to prepare the basic design in regard to the required and optimal
size and contents of the Project.

The study team members discussed the contents of the request with officials of the
Government of Malawi and conducted field study as well as data collecting on the
hydrogeological conditions, water supply situation and borehole use and construction

-1-



conditions in the Project Area, -Fdilowing a series of discussions with Malawi officials,
the items basically agreed to were compiled as the Minuies of Discussions which were
signed and exchanged by representatives of both parties at the Ministry of Works on
October 24, 1991, - a - o

On its return to Japan, the stdy team members conducied the preparation of the basic
design for borchole construction, selection of the required machines, equipment and

materials, examination of the borehole construction work, estimate of the Project cost, -

preparation of the maintenance plan and exanmination of the Pr()jects viability as a grant
aid project of the Government of Japan, as a part of the domestic work based on the field
study findings. The findings of the above work were then complled in the draft report

JICA then sent another smdy team headed by Mr, Yoshﬂnde Nakal, Remdent 5
Representative of JICA Malawi Office 1o Malawi for the period between March 141024,
1992 to explain the contents of the draft report. The final version of the basic design
study report was then agreed by the study team members and Malam officials: a.nd is now
published here ' o '

Member Lists of the Study Teams, Study Schedules, List of the Officials Concerned in - .
Malawi and Minutes of Discussions, etc. are given in the Appendices of this report.
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CHAPTER 2 BACKGROUND OF THE PROJECT

21 Outline of the Republic of Malawi

2-1-1 General Descriptions

1

Geography and Topography

Located between Lat. 9°30" and 17°10'S and Long '33° and 36°E, Malawi is a
landlocked country lying in the south-eastern part of Africa and to the west of

. Lake Malawi. It covers an area of 118,484km2, of which more than 20% consists

of lakes and marshes, Lake Malawi being the largest. Malawi's narrow strip of

- Tand stretches a distance of some 855km in the north-south direction along the East.
~African Rift Valley and is bordered by Tanzania on the opposite side of Lake

Malawi to the north, Zambia to the west and Mozambique to both the east and
south, The capital was changed from Zomba to Lilongwe in 1975 and has been.
the centee of national developrnent ever since, ' |

Topographically, Malawi is largely composed of rift valley plains, rift valley'
escarpments, plateaus and isola'te_d areas of highland, as shown in Fig, 2-1-1. It.
belongs to the southern part of the East African Rift Valley with rift valley plains

B running in a north-south direction at 400-600m above sea level which include
- Lake Malawi, the plains along the Shire River adjacent to Lake Malawi and the

~plains around Lake Chilwa,

‘From the sout'he:rh tip of Lake Malawi, the Shire River flows towards the south,

Jmmng the Zambem River in Mozamblque, and the Shire Valley extends for some
400km to the south along the Shire River. The plateau arcas on both sides of the
rift valley are 9OG~1 300m above sea level, occupymg some 75% of Malawi's total
land area.

Theré are scat_tered highland areas with elevations of around 2,400m, the most

coﬁspicubus béiri'g Nyika Plateau in the northern part of the country, the Viphya
Mountains ‘and Dedza Mountain in the central part and Zomba Mountam (highest

“elevation: 2 085m) and Mulanje Mountain (highest elevation: 3,000m) in the

"' southern part

¢

Chmate

Malaw1 belongs to the tropical savanna zone and has a variable climate despite its

rather small land area which is long and narrow stretching in the north-south
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direction with many undulations. It has alternative dry (April-November) and
rainy (_Dccembar-Mar_ch) seasons and over 90% of the annual rainfall is recorded

" during the latter. The mean annual rainfall is 1,500-2,000mm along Lake Malawi
in the northern part of the country, decreasing to less than 900mm in inland areas,
while’ 800—-900fnm, 900-1,300mm and over 2,000mm are recorded for the
southern plains, plateaus and mountains respectively. November is the warmest
month and June and July are the coldest. The annual temperafurc fluctuation range
is approx1mately 7-8°C. The mean annual temperature is 24-26°C for the plams
19- 22°C for the plateaus and 13-17°C for the mountains.

(3) Races, Languages and Religions

@)

Malawi has many tribes, the largest being the Chewa tribe (almost half of the total

: p'opulation and living in the central and southern parts of Malawi), the Lomwe tribe

(some 20% of the total population and living in the south-east) and the Ngoni tribe
(some 10% of the total population and living in the north). Although each tribe has its
own language, Chichewa is the national language while English is used as the official

'}anguage Christians and Muslims comprise some 35% and 12% of the population

respectlveiy and the remainder is considered to believe i in the tradltional animism.
Political System

Malawi declared its independence on July 6, 1964 as a républic' with a president with
the only legal political party, the Malawi Congress Pai‘ty, dominating the political scene.
Dr,.Hastings' Kamuzu Banda was inaugurated as the first president in July, 1966 and
subsequently elected to life-presidency in July, 1971. Several cabinet reshuffles have
since occurred with the introduction or abolition of ministries. National unification
efforts have been continuously implemeﬁtéd under President Banda's strong political

~ leadership to ensure pohtlcal stability. Fig. 2-1-2 shows the orgamzauon of the

Government of Malawi as of November, 1991.
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2-1-2 Population

_Since.its independence in 1964, Malawi has conducted a national census on three
occasions, i.e. in 1966, 1977 and in 1987 which is the latest census so far, A
- preliminary report has been publigheq for the 1987 census prior {0 the publishing of a
full report. According to this preliminary report, the population has been increasing
- since 1977 at an ave_rage annual rate of 3.7% as shown in Table 2-1-1.

' In terms of reglons, of Maiawr s three regrons ie. Northern, Central and Southem the

hlghest population concentration is found in the Southern Regron due to historical and

. economic reasons. While the Southern Region accounts for some 50% of the total

. popalation, the Northern Region accounts for only 11%. The population densities of

these regions in. 1977 were 87 persons/km?2 for the Southern Region, 60 persons/km2

for the Central Region and 24 persons/km? for the Northern Region which increased to
125 ;‘;ersons/km2 88 persons/km2 and 34 persons/km2 respectively in 1987.

The 1 relocatlon of Ma]aw1 s capltal from Zomba to L1longwe in 1975 was a further
| 'attem_pt to redress the dlsproportronate dlstnbutlon of the populanon in addmon 1o new
investmient in agricuitural development and the construction of a transport network in
both the Central and Northern Regions. Despite such attempts, the 1977 and 1987
 censuses found virtually no change in the relative population size of each region. The
“population inflow has meanwhile been accelerating somewhat but the urban popuiation
‘rate of 11% (1987) indicates a relatively slow urbanization process in Malam compared

to other developing countries. ' '

Table 2-1-1 Population and Population Growth Rate in Malawi (19'87'}

 Sex ' | _ G.rofvth .Rate

Region Total Male ' Femaie | Apgg;?‘séﬂlig;i]‘]
INostem | vo7.121 440,541 466,580 | 39.8% (3.4%)
Yeema | 3116038 | 1530166 1,585,872 45.4% (3.8%)
Southern 3,959,448 1909393 | 2,050,055 | 43.7% (3.7%)
Total 7982607 | 3,880,100 | 4102507 | 43.9% (3.7%)

Note; Figures in brackets show the average annual growth rates.
Source: National Statistical Office .



2-1-.3 Economy

" Malawi is a landlocked country located in the south-gastern part of the African continent
with a high population density given its relatively small land area. It 'has no mining
resources worthy of exploitation and its climate and land Which are suitable for

. agriculture and its rich water resources represented by Lake Malawi are considered to be
its national resources. Agriculture plays a predominant role in’the national economy,
accounting for 33% of the GDP and some 86% of the working population Economic
pohmes since mdependence have, therefore, mainly focused on the agncuitmai sector '

The country became a Bnush protectorate in 1891 and, in the subsequem 50 years,
economic development was conducted uglder British colonial policies. At the time of its
independence in 1964, Malawi was the least developed of the three countries forming
the Federation of Rhodesia and Nyasaland. After independence, however, Malawi made
steady economic growth, recording an average annual GDP growth rate of 7% between
1964 and 1979. Malawi's favourable GDP growth which contmued until the late 1970°s

~ slowed down in the 1980 S, mamly because of the followmg reasons, and the average
annual growth rate dropped to as low as 0, 3% in the penod between 1980 and 1983,

1)  Shuggish international market pnces of Malawi's main export crops '

2)  Deterioration of trade condztxons due to mcreased energy prices and FOB prices of
petrcleum products in 1979 and 1980, in turn caused by accelerated inflation in
industrialized countries,

3)  Closure of transportation routes to overseas markets and increase of transportation
cost,

4) Conspicuous decline of new investment due to the completion of major
infrastructure development projects. '

The Government of Malawi introduced a structural adjustment programme, as shown in
Table 2-1-2, in 1981 with the cooperation of the World Bank and 't_h_e-_ IMF as a
fundamental policy initiative to solve the depreési'(_m. The main pillars of this
programme were as foilows. | o

1)  Fostering of the private sector.
2)  Development with special emphasis on agriculture,

3)  Finance measures (lower interest rate and reform of financial institution).

-8 -



This structural adjustment of Malawi's economy bore frait in that its real GDP growth

. iﬁatg recovered 1o an annuat 3.5% for the period between 1983 and 1990 together with an
-improved inter_nationa}' balance of payments and current balance of payments. In short,
the slr'uctureil adjustmeht programme was well implemented in Malawi except in one
major field, ie. the contalnment of sptralhng mﬂatlcn

'The per caplta GNP in Malawi was 160 dollars in 1987 compared to 250 dollars in

- Zambla and 580 dollars in Zimbabwe.

_ Tablé’_2-1-3_an'd Table 2-1-4 show the transition of the real GDP contribution by
industries and the transition of the consumer price index respectively.

. Table 2-1-2 List of Structural Adjustl_neht Programmes

"No. ~ Loan Title Source Amount " Period
1| it Stctural Adjustment | US$ 45 million | Aug. 1981 - Aug. 1982
L Secoﬁd Su-uétﬁrai L ras or
2 Adjustment Loan | IPA US$ 55 m1llu?n | Jan. 1984 - Dec. 1984
3 | Third Struotural AQUSIMERt | pyp | USS$ 114 mitlion | Dec. 1985 - Sep. 1988
IDA 1 US$ 3Smillion | . 1988
Adjustmem Credit Jﬂpan, BEC, ]
W, Gemmany, | US$ 112 million 1989
USAID S .
5 St_ab_ilizaﬁbn Programme IMP SDR 13.02 million March 1988
_ Enhanced Structural ' -
-6 Adjustment Facilities IMF SDR 56 million | July 1988 |




Table 2-1-3 Transition of Real GDP Contribution by Indusiries

< (Unit: million Kwacha)

w080 1 1981 ] a2 | 19331 oma. | 1985 . 1586 ). 19571 1988 | 1989 | 19%0

Agriculture 1t oogan | 2607 [ dmre | 2899 305 | 3080 | 3099 “n2s | ey | s | 3265
(Small-Scale) | 2 | 2106 | sy | 2218 209 '242._6" 2445 | 224 | 236 | 2040 Izss.vl.
(Large-Scale) s | soof mal oesn | oess | eso | ealra | omil oss | oo0s

Mannfacturing goo | 920 | o7 | 82 | 1006 | 1028 | 1061 | 1071 1i0s | 1200 15|

Electricity and Water 11 [ 144 M6 | 158 161 164 | _1.1.3'_ LAB7 [ 18 [ 207 . ?3.1

Coné.trucn‘on M3 fo3se | wa | 330 | 196 ) 32 ) M2.F 31| 38T o415 | 438

Distribution 169.3 96.3‘ 062 | 986 | w4t | 1140 | 1099 | 1074 | 1060 | 1102 | 1212,

gﬁ?\ﬁﬁ;’;ﬁms 21 | 482 [ @2 | 40 | w0 | eos | s8 | 06| sus | 536 ' ‘57.5.

Financial and Professional { .t o0 1 w0 | sos | s2 | 550 | 538 | 98 | ss2 | eod | 612
Services . .

Ownership of Dwellings 23 { n7 | na | s | M6 | 363 | 36| 33| me | 405 | a7

Private Social and w1 | s0s | 30 | s | w7 | 2 | w7 | 3w | a8 | 4 | as
Cormmunity Services : ) . - T .

Prod_ucers of Govemment 790 813 s19 | w22 | 1007 {1082 | neo | 1345 | 146 | 1431 | 1450
Services : : RN E - :

Unallocated Financial 2077 01 | 97 | 203 | 206 |22 | a2 | 3| 26 | 226 | 226
Charges _ N -
GDP (at Factor Cost) 7610 | 7208 { 742 | 1707 { s0s.5 | 8414 | 8506 | 8697 | 8983 | 9348 [ 9794

Source: Economic Report, 1985, 1086, 1987, 1989 and 1990

Table 2-1-4 Transition of Cor'xsumer.Pripe. Indéx (1980:10(_)) -

" (Mid-Term 'Avérag_e)_q'

o 1986 [ 1987 | 1988 | 1989 | 1990

Consumer Price Index 199.5 | 2529 | 3322 3844 | 4285
Rate of Increase (%) 14.8 268 | 314 15.7 1 - 115

Saource: Monthly Statistical Bulletin, July, 1991

2-1-4 Trade Balance

Malawi has the typical trade structure of a developing country where mainly such
agricultural products as tobacco, tea and sugar and the processed products of these
primary products are exported while industrial producté are imported, Agricultural
products account for 90% of the total export earnings. The three main export items of

-10-



tobacco, tea and sugar account for 75%, 12% and 8% respectwely of the total
agncultural product €XpOrtS,

The trade balance of Ma]aw1 showed a chronic deficit between independence and 1984
when- the rapld export increase put the balance into. the black for the first time. The
balance went back into the red in subsequent years and remains there today.

The _trade-ﬁgttres for the period between 1985 and 1990 show an average annual growth
rate of 23% for exports and 25% for imports, indicating the faster growth of the latter.

Table 2-1-5 and Table 2-1-6 show the export and import trends of the main items while
Table 2-1-7 shows the overall trade balance. Britain is still the main importer of Malawi
products, accounting for some 21% of Malawi's total export earnings, followed by the
US and Japan with approximately 13% each. With regard to imports, South Africa is
the main supplier of goqu to Malawi, accounting for some 37% of the total import
value, followed by Britain (17%), Japan (6%) and West Germany (also 6%).

Table 2-1-5 Export Trends of Main Agricultural Products

(Unit: million Kwacha)

1986 | . 1987 19838 1989 1990

Tobacco 244.4 3737 | 474.9 458.3 . | 769.6.
Tea - ~ 65.8 61.0 79.5 101.2 127.4
Sugar | 399 635 | 7132 65.3 769
{Coffee . - | 225 204 | 246 | 170 . 282
Groundnuts 15.5 13.2 220 | 10 -
Pulses 9.1 25.6 3.2 6.2 51
Coiton 2.1 0.8 - 16.6 10.9

Rice 1.i | 6.2 4,2 4.0

SOurce ‘\/Icnthly Stausucal Bul!eun July, 1991

Table 2-1-6 Import Trends by Commodities

. (Unit: million Kwacha)

o o o 1985 1986 | 1987 1988 1989
Consumer Goods ' 62.0 64.8 68.7 | 1003 155.2
Plant, Machinery and Equlpmem 70.4 665 | 1236 167.0 { 2080
Transport Means . ' 62.8 710 | 604 132.9 199.6
Materials for Building and Construction 208 | 261 | 311|667 79.2
Basic and Auxiliary Materials for Industey | 1783 | 1588 247.1 4250 | 524.1
Parts, Tools and Miscelianeous Appliances | 163 | 17.9 209 | 340 | 435
ggg;mfggfogélﬁmeﬁmang Final- 1" 430 72.8 102.1 1542|1892
Toal ‘ - ' 4926 | 4779 | 6539 | 1,080.1 | 1,398.8

Source: Economic Reporf, 1989 and 1990

-1l -



Table 2-1-7 ‘Trade Trends of Malawi
' (Umt mllhcm Kwacha)

1985 1986 1987 1088 1989 1 1990
Exports 4220 4622 615.1 7517 | 7417 | 11231
(Re-exports) (11.2) (13.2) 26) | O (1.8 | @52
Impotts 506.2 4780 653.9 | 10802 | 1,389.8 | 1,587.4°
Bafance 842 1538 g8 | -3285 | 6571 [ 4643
Import/Export Ratio 1.20 103 | 106 1.44 189 141

Source: Montihty Statistical Bulletin, Tuly, 1991

2-1-5 Industries

1)

Agriculture

The agricultural sector plays a crumai role in the economy of Malaw1 In 1990
339% of the GDP came from agnculture while agncultural products and their
processed products accounted for more than 90% of the total exports. Moreover,
some 90% of the working population is still engaged in this sector. -

Agriculture in Malawi i'_s 'iargely classified into small-scale inc_lependént' farming
and estate farming. Estate farming presupposes land lease while indepeﬁdent:
farming is conducted on public land, In terms of agricultural production and
marketing activities, government assistance primarily focuses on_independent
farmers who are the majority of the population. ' o

As the small-scale independent farming sector Jargely consists of sclf—sufﬁcicnt
farmers, no concrete figures to show the growth trend of this sector are available.
However, it is estimated that the sector achieved real average annual growth of
some 3% in the second half of the 1980's.

The smali-scale independent farming sector accounts for 75-80% of the total

agricultural output, producing not only maize (Malawi's main crop), pulses,

groundnuts and rice but also such cash crops as tobacco and cotton. The sector
also contributes to the national economy through the supply of raw matenals to_ 7
domestic industries and the export of surplus products. B

Estate farming comprises the production of such intemational cOmmoditieS as ﬂucé §
cured tobacca, barley tobacco, tea and sugar. This sector accounts for 23% of thc.
total agricultural output and more than two-thirds of the toteﬁ export eammgs :

~12 -



independent farming and estate farming respectively.

~Table 2-1:8 and Table 2-1-9 show the recent output figures for small-scale

~ Table 2-1-8 Output of Mam Agncultural Products by Small-Scale

Independent Fanmng in 1990

(Unit: thousand tons)

' Mmze . Tobacco_ Groundnuts Cotton Rice
1,569.4 18,320.5 30.9. 42.8 57.9
~ Pulses. ‘Cassava Millet - Sorghum | Sweot Potatoes
. 68.5 .167.8 7.8 18.6 177.0

Source: Agriculiural Department, Ministry of Agriculiure

" Table 2- 1-9 Output of Main Agncultural Products by Estate Fanmng

(Umt thousan uns)

71986 | 1987 1988. 1989 1990
Tobacco . s12 61.3- 66.3 81.0 858
Ta | 390 319 | 352 | 390 39.1
Sugar - '155.8 | 167.7 | '170.0 157.2 " 189.3

Source: Economic Report, 1989 and 1990

(2) Industry and Mining

As Malawi leck's mineral resources, industry can be summarized as an agricultural
preduct processing industry, mainly producing export commodities, intermediate
goods for import substitution and consumer goods. The most important are the
_ food/beverage, -text_iI'e/leather and tobaccoftea industries. ' '

. At present the Govemment of Malawi is stressing on the fostering of private
. companies to v1tahze the ecenomy. The pew industries bemg encouraged include
- bicycle _assembly, industrial coal, handweaving, leather tanning and cassava

- starch.

. ’VI‘e.t')'leVZ}'I_-l.O ‘sho‘_ws the tranéition_of the industrial output index in the last six

. years.
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Tavle 2-1-10 Transition of Industrial Output Index (

19843100) 3

7680 ]

1590

T Weight] 1985 | 1986 i 1987 ‘1988 )
Total 100.0 ) 103.2 | 1053 | 1008 | 1066 } 1158 | 1318
For Domestic Use 63.0 | 1045 | 1100 1013 | 107.5 | 120.1 | 133.8
Consuiner Goods 450 { 1063 | 1103 | 109.5 | 1115 | 3228 | 137.0
Food/Beverages/Tobacco 13,0 { 1118 | 1113} 11521 127.6 | 1521 | 1625}
Clothing/Footwear/Textiles | 9.0 | 754-| 9LS | 899 | 642) 664} 763
Others 23.0 | 1153 | 117.0 | 1140 | 120.5 | 128.3 | 1460
Tntermediate Goods 180 | 9991 1093 | 808 | 98.0| 1133.| 1260
For Export 230 | 10041 897 8761 9521951 | 1178
Electricity and Water 14.0 | 1023 | 109.7 | 1199 | 1217 | 130.8 | 145.5

Source: Monthly Statistical Bulletin, July, 1991

(3) Working Population |

There is no detailed account of the employment situation in Malawi. In general, it
appears safe 10 assume that more than 90% of Malawi's labour force are absorbed
by the self-sustaining sector of the national economy and that the"rem_a_ining some
10% are waged workers in the modermn industrial sector. - |

As shown in Table 2-1-11, some 46% of the employed workers in the primary
industries, i.e. agriculture, forestry and fisheries, and as many as 32% work in the
tertiary industries, i.e. retail trade, transport, finance and community services, ete.
The employment ratios of the public sector and the privaté sector have litile
changed in recent years and stand at around 80% and 20% 'rgspcctiVely.” g |

Table 2-1-11 Number of Employed by Industrial Sectots

{Unit: 'thousa'nd' PEISOns)

1985 1986 1987 | .1933 . 1989 %)
Agriculture, Forestry and Fisheries 1907 | 1851 | 1799 ] 197.8 | 199.8}- 458
Mining and Quarrying 03 0.3 0.3 03] 03 -
Manufaciuring 59.9 68.0 49.6 533 { 513 13.1 .
Electricity and Water 45 | 47 55| 52} 56| 13|
 Building and Construction 231 | 288 307 324 331 76
Reiail Trade, Hotels and Restausants 188 | 385 | 34| 350 3064 710
Transport, Storage and Communications 29 [0 263 246 2527 ‘2691 62
Finance, Insurance and Business Services 12.7 13.0 128 | 128 128 29
Community, Social and Personal Services 510 631§ - 6961 667 ) 7011 161
[ Total _ 3107 | 427.8 | 407.4 | 420.1°| 436.5:]100.0
Fublic Sector Employment 328.6 { 343.5 | 3164 3422 | 3483 | 798"
Private Sector Employment 821 ] 843 91.0 86.9 88.2 202

Source; Economic Report, 1989 and 1950
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2-1-6 Tirf_mds of Foreigh As,'sifstancc

Malaivi suffers from a chronic revenue shortage and foreign assi$tance is essential to
a¢hieve the ‘goals of various programmes and projects, including those stipulated in the
Statement of Development Policics, In view of this necessity to secure foreign
assistance, the Government of Malawi has been trying to coordinate with international
and national aid orgamzanons to maximize the benefits of the use of llmlted funds by
selectmg proposals on the baszs of apprnnnate criteria and priority order

As Table 2 1-12 shows, economic cooperation by Donor Aid CIassmed (DAO)
Ceuntnes to ‘Malawi from 1986 to 1990 was headed by Britain, Japan and West
Germany at 11%, 10% and 10% respectively. Among international organizatlonb, the
World Bank was promment with 27% of the total amount. While the ratios of grant
element and loans are 50:50 for the total amount, grant element is predominant for
bilaterél_ assistance (85%) while loans are the mainstream (72%) for financial assistance
from international organizations.

Table 2-1-13 indiéates that econormnic assistance from DAC countrics and international
orgamzanons to Malawi in the last five years has strongly focused on ﬂnance/trade,
agriculture, transport and 1ndustry/m1mng sectors.

-15-
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2-2  Outline of Water Supply Sector
2:2-1 Administrative Organjzation for Water Supply
(1) Water Supply Adrmmstrﬂnon

Water supply in Malawi is totally administered by the Department of Water of the
Ministry of Works. In the case of the two large urban cenires, i.e. Blantyre and
Lilongwe, each centres has a Water Board which is an affiliated or gamzatmn of
the Department of Water and which acts as a kind of public corporauon to operate
the water supply services in accordance with govemment pohcy ‘The water supply
in other centres and rural areas is directly controlled by the Departmem of Water.
Fig. 2-2-1 and Fig. 2-2-2 show the orgamzatmn of the' Mlmstry of Works and the

Department of Water respectively.

Fig. 2-2-1 Organization of Ministry of Works

—1 Construction Branch

' Village Access Roads and Bridges
Assistant Unit

—  Roads Department

District Roads hnj:rove'mcnt and
Maintenance Branch

| Water Resources Branch

™1 Department of Waier e
L Water Suppi_y Branch_
Ministry ‘ : — —
of Works | | 4 Quantity Surveying Branch
| Landscape Branch -
| Buildings Department 1 —
|- Electrical Branch -
L] Architc_cmral Branch

Admmxstrauve Hmng and Office - -0
Semce:s

Plant and Vehicle Hire
Organization (PVHO)

Personne&, Accounts and Other Services
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. Fig. 2-2-2 Organization of Department of Water

Sewerage and Sanitation
Section

Design and Consir_uc_tion
Section

Water Suppiies_Branch =

Rural Piped Water Supply
Section

—— Maintenance Section

Department of Water

: e : "Construction Unit
Groundwater Section =~ ==
o SR Maintenance Unit

L1 Water Resources Branch Pollution Control Section

Water Quality Section

I

The . work assignment at the Department of Water is shown bélow The
Groundwater Section of the Water Resources Branch will be respons:ble for the.

1mplementat10n ot the iject.

. Wate_r 'supply in ur_ban centres .oth_er ........... -Waterisnppli'e_s Branch: Design
 than B_lantyre' and Lilongwe | and Construction Section,
S ~ Maintenance Section
o s gravuy p}ped ........... Water Supplies Bran_ch:‘- Rurat
. Water supply ~ water supply _ Piped Water Supply Section
in rural areas - boreholes and .......... Water Resources Branch:
shalioﬁv wells Groundwater Section -

When mtegrated groundwater development such as this Pro_;ect is envxsaged ina
'rural area, the' ongmal project is prepared by the Department of Water in
consultation with interested bodies, including the Ministry of Health, Ministry of
Agrlculture, local commumues and the Natlonal Planmng Agency The project

H .contents are then exammed by the Economlc Planmng and Development

| EDepartment (EP & DD) of the Office of the Presuient and Cabmet (OPC) with
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coordination by the Ministry of Finance. The project is adopted as a national
project upon receipt of approval from the EP & DD. :

In the early days, water supply in rural areas was under the jurisdiction of the
Geological Departiment of the Ministey of Agriculture and Natural Resources as
well as the Ministry of Community Development and Social Weifare. In 1979, all
related works were integrated to the Department of Lands, Valuauon and Water of
the Iatter ministry. Since 1984, however, the Department of Water of the Ministry
of Works (Ministry of Works and Supplies for the period between 1984 and
1988} has been actiﬁg as the competent authority for the water supply service. |

(2) DBudgets
The past budgets of the Ministry of Works, Department of Water and
Groundwater Section are given in Table 2-2-1.
Table 2-2-1 Past-Budgets of Ministry of Works, Department of Water
and Groundwater Section
(Umt Kwacha)
Organization | g 4ot Year| opyms | 19ssme | tomopn | 1se0pe1 | 19912
Revenue Budget 32,403,505 35420369 46,001,558| 50,493,480 - 53,174,590
Ministry of | Pevelopment Budget | 62925498] 56815372 77.365.140| 93,496,021 1_27.36'4.6321
Works Treasury Funds 85996789 92,766277] 42232573 51884380 1157329233
Total 181,325,792 | 185,002,518 | 165,599,271 | 195,873,890 [ 237,868,461
Revenue Budget 1,505.885 1,439,149 7,850,375 8,533,740 9,642,859
Department | Development Budget | 20289.604) 42,589,112 © 20,549,565) 18.360,296) 27,000,011
of Water Treasury Funds 1,660871 | 11,527,557] 10,852,530| 15,781,688 ] 16,931,079
Total 33496360] ss.sssatsl  4sasaarel  a2e1saa4| 53573909
Revenue Budget - . 2261,508]  3224457| 2220954
Groundwater | Development Budget | 2197472| 2605005  3366.87%6(  1538514] 3167500
Section Treasury Funds 7329,561) 6677308  a828205|  7472768)  7.906009
Total 9,527.033|  9.282399] 10952.889| 11935739] 12394463

Sources: 1) Department of Water .
2) Approved Estimates of Expenditure on Development Account for Financial Year 1991192
1) approved Estimates of Expenditure on Revenue Account for Financial Year 1991/92

The revenue budget covers general expenses, mcludmg the personnel cost,
operation and maintenance cost of offices, materials and eqmpment and others,
and is allocated from the central government budget. The revenue budget allocated
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3)

- from the central government budget for the Groundwater Section was first
~accounted for in the 1989 financial year and includes the maintenance cost of

boreholes and shallow wells throughout the country,

The ‘development budget covers the cost of implementing development projects
and is mostly provided by donor countries and international organizations. A
relatively small amount is also allocated from the central government budget to

_cover the part of the development project cost to be met by the Malawi side,

The treasury funds are the costs of work commissioned from other government
agencies, associations and private companies, ctc. In the case of the Groundwater
Section, the maintenance cost of boreholes and shallow wells was paid by those

: (Iocal inhabitants) requesting the repair via the District Developrient Committee

(DDC) until the 1988 financial year. Local inhabitants have been relieved from the
payment of this cost, however, since the 1989 financial year as the maintenance
(repair) cost of boreholes and shallow wells is included in the revenue budget.

‘The largest budget source for the Groundwater Section is treasury funds at some

55%, followed by the development budget at 25% and the revenue budget for
mainfenance at 20%.

Legal Framework for Groundwater Development

The Water Resources Act, which addresses issues relating to waler resources,

. stipulates wa_ite_r rights in regard to sur_face flow water but fails to mention
: grbundwater development. In general, groundwater development is only feasible
_ when the Department of Water approves such development after first examining
I_ ‘the hkely results from the viewpoint of water resources conservation.

“There | are no spec1fic regulatwns regarding the quahty of domestlc water but

proposed Malaw1 standard are listed by the National Water Resources Master Plan

‘ :(1986 UNDP and Department of Water). Refer to the Water Qual:ty Analys:s

Results in the Appendix for further details on waier quality. The proposed Malawi

-, standard only provide target values for the physical and chemical aspects and

similar values for the biological aspect, including permissibie levels of coliform

and other bacieria, are not listed.

With regard to the operation and maintenance of water supply facilities using

“groundwater; the Village Level Operation and Maintenance (VLOM) movement

~which assimes the active participation of the benefiting inhabitants is-being

. promoted in association with integrated groundwater development projects (the
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VLOM is described in detail in 2-2-2(5), 4-2-2 and Chapter 6). This movement
has yet to be promotéd nationally and the time is not ripe for its enforcement by the

~ introduction of a relevant act.

2-2-2  Current Conditions of Groundwater Development

(1

@)

3

'Scope of Work of Groundwater Sectidn

The main areas of work of the Groundwater Section, the main body for_
groundwater development are described below.

1) Compilement of hydrogeoioglcal data.

2) Preparation, implementation and management of groundwater development

projects.

3) Construction of Wotér sopply facilities using groimdw_ater'. _' ”

_4) Maintenance of bore_holos and shatlow wells,

Organizaiion of Groundwater Section

At present, the Groundwater Section is composed of the Headquarters and the
Central, Northern and Southern Regional Offices and is mamly run by the 12
hyorogeologlsts assigned to these offices (see Fig. 2-2-3).

Each Regional Office has a Construction Unit and a Maintenance Unit. The work
of the former is mainly the construction of boreholes and shallow wells and is
further divided into the Drilling Sub-Unit, Data Sub-Unit, Pumping Test Sub-
Unit, Survey Sub-Unit and Shallow Well Sub-Unit. The Maintenance Unit is
responsible for the continuous running of completed boreholes and shallow wells
through the proper mamtonance/repa:r of boreholes and shallow wells/pumps and
is further divided into the Stores Sub-Unit, Pump Assembly Sub-Umt and branch
offices.

Table 2-2-2 and Table 2-2-3 show the peféo’n’nél composition of the Groundwater
Seciion and the scope of work of each sub-unit respectively, | g

Available Machines and Equipment

The Groundwater Section currently has 14 drilling rigs, i.e. 11 perroussion-type
machines and three rotary-type rigs. A total of 14 drilling teams operate in the
Drilling Sub-Unit, Most of the drilling rigs were made in the 1970's or early
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1980's and, therefore, show signs of serious deterioration, As six are beyond
repair, only eight (six percussidn—type and two rotary-type) are cugrently operable
(see Table 2-2-4).

- Of the six percuésion -type rigs in use, two are small, have a poor work
performance and are mainly lmed for rehabilitation work, including the cleaning of
boreholes. The other percussion-type rigs are approaching the end of their lives
and frequently break down. Moreover, the work performance of these rigs vis-a-
vis hard bedrock is very poor. In general, a drilling rig has a 10 year life

_ expectancy but some of the rigs owned by the Department of Water have been i in

“use for as long as 20 yeérs. Such long usage indicates the high standard of
machirie and equipmem maintenance as well as a strong commitment and ability on

“the part of members of the Water Depai‘tment to fulfil their work responsibilities.

The r’ot'a:ry-type' rigs were originally provided in 1989 by .Tapan for the North
Ka.wir'lga‘ Groundwater Project and play a key role in the drilling in_'places with
'ihtimida_ting bedrock conditions and in responding to emergency situations and are
essential for the Department of Water to perform its duties.

Given the above situation, the Department of Water hopes to replace the -
percussion-type rigs with rotary-type rigs (together with techmcal training) to
‘improve the work efﬁmency in the immediate future.
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Fig, 2-2-3 Organization of Groundwater Section
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Table 2-2-2 -Staff Distribution of Groundwater Section

Central

o : . Hesd- North South
. Unit Job Title quarters Regional | Regional | Regional | Total
' ; e - o Office Office Office
Principal Hydrogeologist wE] 1
: _ Seaior Hydrogeo!oglst , 2 2
Administration - ‘Hydrogeologist g i % 2 9
Mechanical Engineer (PO)* **1 _ 1
|- Technical Officer (TQ) . 1 1 1 3
"I Chigf Driller (CTO) Rk} 1
. .- .. .Senior Driller (STQ) wR] _ o )
Drilling Sub-Unit: | Driller (TQ) k] LF) ‘ 3
Operator 2 11#%(4) 1 14
. : Labourer : 10 55 6 71
Construction | Daita Sub-Unit Clerk. - ] 1 | 2 9
Unit : -1 Senior. Technical Assastant 1 1
- Survey Sub-Unit .. | Technical Assistant 2 #3002 7
o :Operator- ‘B %G 8 24
Pumping Test _Senior Technical Asmstam . *¥] ' 1
| Sub-Unit -~ Technical Assistant *) 2
. Operator - *47 2 9
| Shallow Wetl Senior Technical Assistant 1 ' 1
Sub-Unit ' Operator 10 45 55
-Mecharical Engineer it 8 1
. Sentor Technical Officer k] 1
: | Maintenance | “Technical Officer ) t 2
Maintenance | Sub-Unit Ssnior Technical Assistant *E] 2 3
Unit L Technical Assu;tam 2 5 3 10
R Opcrator 20 | 63 **(6) 70 153
Stores Sub-Unit Senior Stores Officer %] ) 1
. ‘ "] Cletk_ ! 1 i 2 5
Pump Assembly | CTO/PO (1) m
Sub-Unit )
S . Chief Executive Officer 1 1
Accounts Senior Executive Officer 1 1 1 3
E Exccutive Officer 1 _ 1 2
Cletk 19 4 4 3 30
: Typist 2 1 3 2 8
Others Watchman 1 1 "2 2 6
‘| Driver 2 8 10 15 - 35
: ‘Labourer 6 12 56 74
TForal 45 81 240 185 551

Notes: 1) * denotes pump technicians.

7) ** expected to participate in the Pm;ect in questton
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Table 2-2-3 Work A331gnnlent Within G

oundwater Section

Unit

Assigned Work

Level Attamed and Remammg 1 asks

Construction
Unit

Drilling Sub-Unit

Borehole construction and

borehole rehabilitation except
puinp repair, '

Most rigs owned are the percussion-
type and sfficient expertise is-
observed for this type of rig. However,

| training is deemed necessary for the

use of two rolary/air hammer-type rigs
‘provided by Japan (see 4- 3 3

Data Sub-Unit

Recording and storage of
borehole drilling data, various
test data and maintenance data,

While comiputers were mtroduced

some time ago to store all dara, input
work has not yet been completed,
delaying full usage of computenzed
data, -

Pumping Test
Sub-Unit

Implementation of pumping
tests at completed boreholes 1o
determine hydraulic values of
aguifers and economically .
proper discharge.

It is necéssary 1o view test data from a
wider perspective and to use da&a more
efﬁczemly .

Survey Sub-Unit

Implementation of physical
pr'ospecung {mainly electric
prospecting) to select borehole
sites.

Operating equipment does not pose
any problem. However, work should
be conducted in line with
hydrogeotogical interpretation prowded
by hydrogeologists. .

Shallow Well Sub-
Unit

Construction of shallow wells

and provision of technical .
guidance and supervision if
local inhabitants participate in
constiuction work.

These sub-units only exist in the

Central and Northern Regional Offices
and have proved useful in shallow well
construction work along Lake Malawi.

Maintenrance
Unit

Maintenance Sob-
Unit

(eneral maintenance work,
including repair of pumps at -
existing boreholes and shallow
we]ls

Stores Sub-Unit

Mainly inventory control of
pump parts.

1 The 'd':'\.;ersily of the pumps in use

have necessitated the services of this
‘Sub-unit, With the introduction of
“Afridev-handpumips, pump
maintenance will be increasingly
placed in the hands-off benefiting
mhab:tzmts (sea Chapter ).

Pump Assembly
Sub-Unit

Procurement of pumps and
spare parls.
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[Current Conditions of Machines and Equiprﬂem_ for Bor_ehole Constuc_tion

Provided by Japan]

The two sets of machines and eQuipmeht for borehole const;mc;_if)n{which were
provided by Japan in 1989 for the North K‘a\#inga' Ground{vatér‘ Prbject ate
currently allocated to the Central Regtonal Office and Southern Regional Office
and their current condiuons are shown in Table 2~2 hY

1)

2)

3)

Machines and Equipmem for Borehole Constmctmn :

Although the drilling rigs and truck—mounted test pumpmg eqmpment have
minor problems, such as oil leakage in the hydrauhc system, wear and tear of
wires and a shortage of spare parts, both can be used for the Pl‘OjeCt w1th the
rep]emshment of spare parts and some repair work, In the casc of the truck
fleet, one truck mounted witha 5 ton crane is beyond repair due to an accxdent
but the other vehicles only reqmre minor repairs. The current average mﬂeage
of the fleet is some 60 OO;Okm. The current average mﬂeage_of the station
wagons and pick-up trucks is around 100,000km and will exceed 150,000km
at the time of the commencement of the Progcct Taking. mto consxderanon the
severe driving conditions of the unpaved roads, it w1ll be necessary to pmcure
new vehicles for the Project.

Scheduled Work

The machines and cquipinent allocated to the Central Regionat Office is
schieduled to be in use until March, 1992 for the IFAD-related project but
there is no fixed schedule beyond this date. The machines 'énd‘eduipmeht
allocated to the Southern Regional Office will be continuously used for some
time for the UNHCR project mainly dealing with refugees from _Mozémbique.

Possible Problems

Those drillers undergoing training for the Ndfth: Kawinga%Groundwater
Project have mastered general dnlhng techmques However, theu‘ technical
skills are inadequate to deal with dnlhng requirements poscd by diverse
geological conditions, accidents and slmple repair: needs. The madequate
technical level of the Malawi techniciaris is part}y responmble for the ol
leakage from the drilling ngs and wire cuts. Aware of this shortcommg, the
Department of Water intends to improve the techmcal level of its staff by
means of retraining those with prevnous training expenencc under the North
Kawinga Groundwater Pro;ect for the new Project.
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(4) ~ Borehole Constmcﬁbn::Perfo_nn.ance

: In"princ_iple, borehole construction work is directly conducted by the Department
of Water. The poor work efficiency of the drilling rigs described above, however,
means that some drilling work is commissioned to three domestic drilling
companies. As these companies tend to be overbooked, they find it difficult to -
complete the commissioned work in accordance with the planned schedule;

The number of boreholes diréctly constructed by the Department of Water since
1983 are shown below. '

1985/86 150
1986/87 102
1987/88 120
1988/89 123
1989/90 134 |
1 1990/91 98 (7 sites were completed by the drilling rigs provided by Japan)

The annual number of boreholes completed uptd 1989/90 was arouid 120-150 but
the performance worsened in 1990/91 due to numerous breakdowns in 1990.
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Table 2-2-5 Current Conditions of Machines and Equipment ?rovxdcd by Japan
for North Kawinga Groundwater Project and Its Planned Future Use -

{as of October, 1991)

Machines and Equipment Allocated 1o Machmes and E:qulpmem Allocated to
Central Regional Office - - Southern Reglonal Office
(MG 178L) (MG 177L)
Work Performance in Drilling at 13 sites. Drilling at 28 sites.
Past : .
ast 12 Months Main Beneficiaries: Main Beneficiary:
« Ministry of Agricalture » UNHCR 7
» Malawi Army Other Work:
« CCAMY + Prevention of mud flow and floods
at Phatombe =
|—Work Schedule for Drilling at 41 sites in Dowa District | « Drilling at 4 s1tes 2 each at
. for Minisiry of Agriculture project Chang’ amblka and Mwaza)
Immediate Futore funded by IFAD (until March, 1992).
* Drilling ai 2 sites at’ Phalﬂmbe for
SCF? project ~ .. .
+ Drilling for UNHCR proiect .
{maximum 60 sues!year, expected to
Jast several years) :
Machines and Equipmelit (Drilling Rig and Test Pumpmg (Drilling ng and Test Pumpmg
Conditions Eguipment) ' Equrpment) .
Miror problems such as oil !eakage, "{ As left. Present 'm:ileagé': L
worn or cut wires and shoftage of 7,623-13,740km
spare parts exist but do not pose any
sertous obstacle to drilling work. The
replenishment of spare parts and some .
repair work will be required for their
use for the Project.
Present mileage: 5,648-19,735km
{Trucks) (Trucks)
One truck with a 5 ton crane which Main probiems are Worn crane wire
had an accident is in-the repair shop of | and loosencd bolts which fasten the
the PVHO and the site work is | chassis and leafl springs.
conducted by a substitute fruck. There
is no definite repair completion date | T resent mxleage 42,806-57 057km
due to the extensive damage. Other
problems include oil leakage from the
crang.
Present mileage: 64,394km , . ._ ' '
) (Station Wagons and Pick-Up Trucks) .|
Station Wagons and Pick-Up Trucks )
( & P ) Present mileage: 72,806-160,864km
Present mileage: 85,966-95,063km.
‘Their use until 1993 will increase the
mileage reading to over 150,000km,
necessitating their replacement by new
vehicles,
Notes: 1) CCAM: Women Development Orgamzauon in Malawi

2) 8CF : Save the Children Fund
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(5) Operation and Maintenance Systern

‘Maintenance of the wells are normally conducted by the Maintenance Offices

(Local Office) which are génerally located on one in each district basis. Each office

*has'one borehole maintenance coordinator (TA), six operators and one driver. In

- the case of a pump breakdown, the person responsible for well maintenance (focal

" inhabitant) sends a postcard explaining the state of the. breakdown to the

Headquarters of the Department of Water which subsequently issues a repair

' instruction to the relevant Maintenance Office via the Regional Office. On receipt

of such an instruction, an operator is dispatched from the Mainténance Office to

_ copdupt the _rep_air free of charge. In the case of a integrated groundwater

de{?eloprrient project operation and maintenance are conducted under the village '

_ level operatlon and maintenance {VLOM) Syqtem Wth]l will also be adopted for
, the Pro;ect

'[VLOM System]

The Govemment of Malawi is trymg to encourage the use of the VLOM system as
a viable borehole operation and maintenance system at v;llage level. The key
_element in this government drive is the use of easy-lo-maintain Afridev
* handpump, Theé VLOM system consists of two components, i.e @ daily
mainténarnce of boreholes by villagers and @ efforts to form a borehole operation
and maintenance o'rganizétion and to deal with social, ecoriomic and technical
problems relating to borehole operation. The VLOM system is regarded as a
general back-up system for borehole operation and maintenance at village level
(see Chapter 6 for de_taﬂs).

" At present, the VLOM system has been adopted to operate and maintain boreholes
_developed by the @ Dowa West, @ Lilongwe North East, @ Livulezi and @
Karonga pro_]ects

4T he District Development C01nm1ttee (DDC) is currently trying to organize an

:operation and maintenance system for the North Kawinga Project and the

-- Department of Water is preparing to secure the necessary budgetary appropriation
’to 1mplement the VLOM system from the next financial year.
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[Afridev Handpump)]
1} Development H1st0ry and Characteristics of Afndev Handpump (Fig, 2-2-4)

_ Development of the Afndev handpump, an 1mproved versmn n of the locally
.manufacmred Maldev pump, commenced m 1981 in order to (1) provide
villagers with an easy-to-maintain pump and ) create a handpump for
borehole use which conld be manufactured by a developing country. The first

| breakthrough was made in early 1982 when the conventipna.l_metal' bearing
was replaced by a plastic bearing.

The Afridev handpump development site was moved to Kenya in 1983 where -
the UNDP and Wosld Bank conducted a series of trial manufactute and
demonstration tests of the pump head, cyhnder rod and nsmg mam ete. until
1986 with the overall objectxves of creating ‘a tough, easy- “to-maintain
handpump with a simple structure, The UNDP and World Bank published the
standard specifications on the Afridev _handpump (Swiss Centre for
Appropriate Technology (SCAT) 'Speciﬁcét'izjns)_ in 1989 to streamline the
production processes of the Afridev handpump in developing countries,

Local pfoduclion of the Afridev handpﬁmp by a developing country requires
quality approval by the UNDP-World Bank Regional ‘Water and Sanitation
Group (located in Nairobi and New Delhi) prior to the commencement __of
production. At present, Kenya and India have an appropriate productibn -
system. '

Adoption of the Afridev handpump is e.sseriti'a'l_‘= for '.tfxe successful
implementation of the VLOM system in view pf the following advantages.

a) Use of mimimum level technology and easy mamtenance by v111agers wnh |
simple tools.

b) Low operation cost (such conventional pumps as the Ind1an Mark {land
Crimax, etc. requlre a crane-mounted truck to’ move the pump head and
the veh:cle and fuel costs account for most of thc operauon cost)

¢) Durability and reliability.
d) Low price.

¢) Good manufacturing prospects in a developing country (in viéw of
adequate supply of spare parts)..
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Fig. 2-2-4 Structure of Afridev Handpump
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2)  Current Manufacturing Conditions of Afridev Handpump in Malawi

There is currently only one manufacturer of the AfI‘IdBV handpump in Malaw;
and the production output of this mamxf'l.ctm er is shown in Table 2- 2 6

Table 2-2-6 - Production Output of Afridev Handpump Mamifaéturer in Malawi

Production Output - Delivgr;’;d o . o Rem'afk_s_ _: '
250 (1988~Present) . drﬁl_ing compmies ' only pump _heaﬁs -
30 (9%0) - drilling comp&nies : _ on!y_puhp_heads-
120 (1950~1991) CPVHO | only pump heads
50 (1989) Depanmcm of Wa!er ' 'only pump heads
30 (1991). © . chuhes | full sets - i

This manufacturer has so far produced 480 Af_rid_ev_ handpumps, of which
450 are just pomp heads. Plastic bearingé and d()v}n hole componems must
be imported in the form of finished products or raw matena!s, causmg a
substantial delay in handpump delwery

Although the company commenced producnon based on the. standard
specifications in 1991, the mass’productmn stage-has not yet been reached.
The product quality is not uniform and quahty approval has not’ yet ‘been
granted by the UNDP-World Bank Reglonal Water and Sanitation Group
‘The eagerness of the company to achieve improved in-house production can
be observed at its trial mould manufacture for such robbér"components as
cones and centralizers. The self-reliant manufacture of the full set Afridev
handpump may well be achieved in the near future if strong support by the
government is forthcoming,.

For the purpose of the Project, however, it is impossible to enviségé the use
of Afridev handpumps manufactured in Malawi and it is appropriate to plan
their import from either India or Kenya The 'use of Indian Afridev .
handpumps is planned. for the EEC- assrsted Salima- Nkhotakota Pro;ect '
(dealing with 202 boreholes, mcludmg rehablhtauon work) because of the
reliable performance of Indian pumps in the Karonga Project (a331sted by ithe
DANIDA). N ' ' '
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2-2-3  Current Domestic Water Supply Situation

_ _'(15 ';Wa_t_er.Silpply Ra_té

The water supply rate in Malawi is based on the type of service area and the Department

@)

3

of Water has set the per caplta rate per day as follows,

5 Large Urban Centres *Blantyre ...... e 1351
o s eLilongwe o, 140!
. Other Urban Centres 551
. Rural Areas (gravity piped water supply)..o.coovcone... 36l
Rural Areas (boreholes and shallow well§).....coovun.. 270
Water ~_Supply' Sources

'I‘he sourees of water supply are surface water, lake water and groundwater Water
supply in urban centres is largely surface water, In rural areas, domestic water is
provided by either the gravity piped water supply system using surface water or the
borehole or shallow well system using groundwater,

Water supply using surface water usually involves the use of a dam from which the
water is distributed through pipes. In general, most surface water is classified as being
soft and does not cause any quality problems. Nevertheless, when a small river is the
water source, the supplied water may have a relatively hlgh inclusion of foreign matter.

-The development of water source areas by means of adopting forest conservation and

other measures is, therefore, in progress in these areas.

_Aquifers containi'ng groundwater are mostly found in either weathered bedrock or

alluvium. Groundwater exiracted from parts of the alluvium along the Shire River
presents some problems due to the relanvely high levels of dissolved iron and sulphide,
etc. In the case of groundwater, it is generally extracted from either a borehole or

' shallow well using a handpump and no special water purrfrcation measures are

employed

Current Condmons and Problems of Water Supply Fac;lmes

- In urban areas, particularly in such lar gc urban centres as Blantyre and Lllongwe the

water servrce ratro is almost 100% and water supply plans are being 1mplemented with
the ,eon_strucnon of new dams and other facilities.

Tit rural areas, water supply using the gr’a'llity piped system is employed in 56 areas

(over two million service population).
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In the case of water supply using groundwater, 8,000 borehioles with handpumps’
and 3,000 shallow wells are said to exist, servmg approxnmately 2.5 milhon'
people However, sorme 30-50% of these are currently out of order due to
structural faults and deterioration of the boreholes and shailow wclls and the
breakdown of handpumps. The UNDP and IDA are now fmancmg projects to
rehabilitate these boreholes and shaHow wells on a nationwide scale (see 2-3-3 for
details). The widespread breakdown of boreholes and shallow wells forces many
rural inhabitants to us¢ unsanitary water from dug wells or rivers. In addition,

they are compelled to travel long distances in the dry sedson to ‘fetch water fr om
far off sources, thus spending much time in non-productive labour with the spread

of waterborn diseases possibly resulting.

The low water supply ratio in rural areas described above is the tesult of 'ﬁnancial
constraints on bofh the constructlon of new boreholes and shal}ow wells and their

mamtenance
(#) Water Service Population
The current water supply situation in Malawi's urban and rural areas is shown in
Table 2-2-7. L | |
Table 2-2-7 Current Water Supply Sltuanon (1991)
- .1).
Area .. Service Population .: Servx(cqeé)Rauo P;Tﬁtion
- I i
Blantyre 393,000 N '
Utban | Lilongwe | * 232,000 882,000 74 1 1,190,000 -
Other Usiban Centres 255,000 ' S '
Borehole? 2000000 | . N
Rural | Shaflow Well® 750,000 | 4,893,000 65 | 7,560,000
Gravity Piped Water Supply | + 2,143,000
Total - 5,775,000 66 8,750,000 -

Source Five Year Plan (1992~1996)
1) Estimated based on popu!auon growth rate used in 1987 census. L .
2) The real servicé population is much lower as 30-50% of boreholes and shallow Wells are out of

Notes:

order,
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2-3-1

‘Outline of Re_lated Plans

Nationel Development Plans

" Malaw1 Statement of Development Pollctes (1987 1996) announced in 1987 proclaims
) such targets as the eradication of poverty and ignorance, extermination of ¢pidemics,

narrowmg of the income gap and improved welfare etc. by means of achieving rapid
and continuous economic growth. In addition, the Statcment of Development Policies
stipulates the following policy objectives to achieve these targets.

(1) Promotion of agriculture which generates 37% of Malawi's GDP and is the most
- important sector in terms of employment and foreign currency earnings.

@) 'Further exploltauon of the country's natural resources, 1ncludmg forests,
minerals, fisheries and tourism potential,

3) (,onsohdatlon of the 1nfrasttucture mcludmg roads commumcattons network
electrlcny supply and water supply, eic.

(G ' Provision of increased assistance for small commercial and industrial entet‘prises."

" (5) Expansion of educational facilities and fostering of capable teaching staff.

(6) Improvement and expansion of the medical service network.

The above targets are in line with those under the Structural Adjustment Programme
jointly implemented by ‘the Government of Malawi ‘and the World Bank. The
Programme intends to improve Malawi's annual GDP growth rate from 0.5% in 1987 to
4..5~4.8% in 1990-1994 through international and bilateral financial assistance.

rrAs the prolects concemmg the nat1onal development are all funded by donor countries
' and/or mternational orgamzatlons, there is no.concrete forecast for the future
) development cost. The trend of the development’ budget up until 1990 is described in 2-

'f'_16

~The provi:eion of a stable water supply for fural inhabitants is stressed as a precondition

for the 1mprovcd infrastructure, in turft resultmg in’ accelerated agncultural development
and better health and hygiene as such a stable water supply will eradicate the chronic
water shortage: problem contr. 1bute to the stablhsat:on and 1mprovement of rural life,
facilitate the settlement of v1llagers liberate the rural populatlon from non-productive

- labour and improve health and hygiene condxtlons.
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2-3-2

The National Dévo]opment Five Year Plan (1992-1996) lists 20 strategic targets in the
watar resources sector, of which the main targets are listed below. '

(1) Promonon of water resources development by mamtammg c]ose commumcmon
between related ministries and agencies following a complehenswe water
resources management plan, in turn prepared usmg well compﬂed data on water
resources, mcludmg groundwater.

(2) Water quaIily monitoring to prepare water polluiion prevention méa’surés. '

(3) With regard to the construcnon of rural water supply facilities, deveiopment and
introduction of appropriate technologies and systems 1o consolidate such public
facilities as communal taps and wells, etc. in proper coord_manon with other rural

development projects covering agricultural and othér':sec_:tors'.

(4) Establishment of an opera.non and mamtenance system most appmpn iate for rural
water supply facilities. VLOM with the parhmpanon of rura! mhabxtants has been
sclected (see Chaptcr 6).

%) Establishment of a pmper 1nventory ‘control system for matenals machmes
equipment and spare parts required for the construction and maintenance of rural
water supply facilities.

(6) Improvement of the technical expertise of technicians through training.
(7) Consolidation of local organizations of the Department of Water.
Regional Development Plans

Mchmn District is considered to be one of the most fertile areas in Malaw1 and 1ts

- proximity to Lilongwe, the capital and a large food consumptlon area, makes

agricultural development in Mchmp District an important task. Under ihis background
Mchinji District was selected as the mode! district for comprehenswe reglonaI
development and Mchinji District Physwal Development Plan was jointly prepared by
the Office of the President, UNDP and United Nations Centre for Human Settiements
(UNCHS) in 1987 with the foilowmg objectlves.

(1) Establishment of a framework for thc coordmatlon and 1mplementanon of social _
~ and economic development programmes and projects

(2) Promotion of balanced economic growth, maintaining ideal distribution of
production activities and population.
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