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1. WATER SUPPLY SECTOR

1.5 CURRENT SITUATIONS AND PROBLEMS OF WATER SUPPLY IN BOTH
- URBAN AND RURAL AREAS

Water supply coverage in Malawi is estimated to be 85 percent in
- urban areas and 58 percent in rural areas. However these basic
coverage estimates have to be considered with caution since there
are clear 1ndlcat10ns of an over estlmatlon of the actual
coverage _

‘0f the 2?% of the rural populatlon with access(’b water;‘ié%)are
served gravity systems, (31% by boreholes ang- another(’%}by
shallow wells. Out of these boréholes and wells aboutk25§)are out
of operation’ due.to various reasons. As a result of this only 43%
of the rural population- have an access to an acceptable supply
of water on the basis of Government standards for consumption
(271/head/day with a maximum distance ofqgrﬁk tc the water
source). is—represents almostCSfﬁllllon rural opulation are
at  hea th risk and- ser10usl?*‘soc1a11y constrdlned due to
1g§gfquate services. .

_Rapld urbanlsatlon is a cause for concern in water supply to the
urban areas. The urban population growth rate is currently
estimated at 6.1%. The majority of the wurban population growth
comprises people migrating from the rural areas. ‘Acording to
estimates in the National Water Master Plan(1986) between 50-80%

of urban/seml urban residents lived -in__peri-urban._ areas.
accommodated in_ ‘tra&ltlonal hou51ng . “These people normally
constltute “the poorest sector of the urban population and are by
far the majorlty of the urban unserved. The growth rates of some
of the peri-urban communities have been estimated to be as high
as 15%. This means in addition to those currently unserved about

1.5 to 2.2 mllllon people could be without services by the year
2002,



1.6 Coperation with the Ministry of Health in the Task of Rural
Sanitation and Hygiene Education

In order to execute the task Hyglene Education and Sanltatlon
' Promptlon following inter ministerial committees are normally set
. up. _ '

The Project Team

This is a technlcal commlttee comprising progect offlcers based
at the headquarters'level from the three participating Ministries
namely Mins. of Community Services, Mins of Health and Mins.
of Local Government.

ThlS commlttee is. respon51ble of coordlnatlng 1nputs from the
three collaborating Ministries, .coordinating 1mplementat10n of
_Lhe progect and monitoring progress and reportlng

The District Working Group:
At the - District level, represéntatives from the three

collaborating Mlnlstrles work hand 'in hand in support of the
pIOJect

ThlS Group provide thé'necessary gidancé to the extension workers
Lo ensure that the project work go on smoothly. '
_Local Coordlnatlng Teams :

~This is a technlcal commlttee of exten81on workers based at the
.1local level. It comprises the Water Monitoring Assistant, Health

Assistant and the Community Development Assistant,

‘The function of this team is dissemination of hygiene messages
and promotion of sanitation to communities.



1(7)  FUTURE PLAN FOR DEVELOPMENT OF WATER SUPPLY FROJECT
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4 Naﬁouai Water S_ervices Development Plan 1994-_2010

41 Objéctives

The National Waler Servlcct; Devc!opmcn( Plan for lhe period 1994- 2010 shall ensure
achievernent of the political goals and targets and the institutional development objectives
outlined in Chaplcrs 2 and 3-above. shat] liave four objectives: '

1) The populduon of Malawi shall be p’rovidcd with water services, 0 that the following
population coverage is achieved in the ycar 2(}10 '

. Pubhc water supp]y to- tha populauon in Lllongwe and Blantyre 100% |
. Pubh(, waler supply to the populanon in other towns ' : 95%
* Public water supply to the populatmn in rural areas - - 749
. Waterborne sanitation and septic tanks in urban areas _ 24%

2) The largeis ‘established for: populahon coverage and service levels imply that the -
following water scrvnces shal] be delivered in the year 2010:

Water Services Svstem - : - L Persons Served
Urban Type Piped Water Supply System in Lllongwc & Blantyre 1,405,000
Urban Type Piped Water Supply System in other towns 825,000-
vany Piped Commumiy Managed Waler System ' 2,506,000

- Boreholes / Shallow Wells with Handpumps in Lilongwe & Blantyra 705,000 .
Borcholes / Shallow Wells with Handpumps in other towns 384,000

' Boreholes / Shallow Wells with Handpumps in rura) areas 6,866,000

Waterbornc Sewerage and Septic Taukﬂ, in urban areas ' . 800,000

3) The tar:[fs on water services shall gradually be increased in order to avoid uneconomic
water projects and to move towards reaching flnanual]y self-sufficient sector organiz-

ahons Tan{f s!mctures shall ensure that:

. “The revenues from lhe financially able consumers are increased
e ‘The necessary subventions are-reserved for the. poor
¢ The financial burden on Government js mlmrmzed '
* Marginal water resources are not being overexploited

i 4) 3 msmutlonal reform shall be compieted whxch means that seclor managemem after
~ the ycar 2000 shall have the following characteristics:

Mélé@i - Water Services Sector Study: Summary Report
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Table 4.2 The Demand for New Recruttments to Fill Current Vacancies and
Additional Posts in Water Services Institutions, by 1997

- Staff Categors

anage 17 4 0 21
48 8 10 66

173 18] 50 241

238 30 60 328

Incentives are essential mechanisms to attract and retain staff. At least the following
improvements in the use of incentives shall be included in the National Water Services
Development Plan for the public sector institutions:

¢ Flexible management and maximum use of the existing incentive provisions;
» Provision of an adequate number of staff houses; and
» Application of performance related professional allowances.

Education, Training and Other Capacity Building

A detajled human resources development programme has been prepared for the following
institutions: Water Department, Water Resources Board, Regional Water Offices,
Lilongwe and Blantyre Water Boards, and the private sector. It has a total of 45
components. 1i should be implemented in close cooperation with the Malawi Institute of
Management, the Staff Training Centre at Mpemba, and the Ministry of Works’ Training
Centre at Zomba.

Three-additional capacity building instruments are needed to suppbrt the Government and
its partners in the implementation of the National Water Services Development Plan:

- e Policy-oricriled studies and consultations on issues of increasing importance;
e ‘Technical assistance, through national and international consuliants; and

Malawi - Water Services Sector Study: Summary Report
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million) are spread evenly across the six years, whereas most new facilities (MK 35
million) are provided during Phase 1. The cost estimate for technical assistance (MK 19
million) only picks up in 1995, since il is assumed that the proposed National Water
Development Project will only start in early 1995.

Ls - * L] - . )
Fable 4.3 Costing of Capacity Building during Phases 1 and 2: 1994-1999
Costs In ' 000 MK (1993 prices}; Exchange rate 1 USD = 4.4 MiC
2 y Buit Institl
130| 1,150 470 1,750 1,450 590 480| 2,520 4,27.0
690 460 450 1610 340 230 10 B850 2,250
120 200 20 590 40 40 40 120 710
930, 650 650) ° 2,280 490 330 170 230 3,270
30 . 860 goo] 2030 750 629 B3¢ . 2,070 4,100
8,100 54001 5400 13,900 4,050] 2700| 4,280 8,130 27,030
150 520 200 870 870
1900]  Boo| eoo| 2300 . 2,300
160 160 160 160 aw
180 580 760 620. 620 B0} 1,860 2,620
770 29i0] 2480; s,160) 3,020 §.940| 4,770) &730 12,550
: 10870 7.110] 7.110| 2s060] 4.880] 3286] 1,660 800 34,850
& ,
. 120 250 430 : 430
45001 5400) 9,500 3,600 500 900 5.100 15,300
110 110 110 330 110 110 110 330 60
450 450 4501 1,350 450 450 4501 1,350 2,700
660| 5,240| 6210 12,010 4,160) 1460 1,460] 7,080 18,080
G 12,2008- 15,260) 15,300} 43,260| 12.060] 6660] 4,850} 23,810 ©6,870

4.3 - Development Plan for Water Services Delivery 1994-2010

Table 4.4 shows total investments under the National Water Sexvices Development Plan,
-broken down by the five water services systems and the capacily building costs. Total
investments amount to MK 1,900 million over 17 years. If the investments of Lilongwe

Malawi - Watcr Services Sector Study: Summary Report






National Water Services Development Plan _ Page 37

e T hc pol:cy on tariffs and subvenhom continues to emphasize suhvcntlons for those
who cannot alford to pay for basic service level water supply at cost price. However,
this shall not be intcrpreted to mean that water can be provided for 'free’. Contribu-
tions accordmg to ability to pay must become mandatory. Tariffs for consumers who
can pay musl be increased to recover parl of the fall in the real price of water which
‘has occurred over the last 10 years. This requires an increase in tariffs for urban type
piped waler supply of 10% p.a. in real lerms at least during 1994-1997.

These poiicics have a profound impact on recurrent costs:

s The need for atlocations for recurrent costs is reduccd through the choice of appropu—
ate’ te(,hnologles : : :
e The need for allocations for rccurrent costs is reduccd mrough vmage level operation
_ and_ maintenance and increased Lonlrlbuuonv. from bencficiaries; but
* Actual allouations for recurrent cosls are increased to account for deprcuat:on costs.

The Iecunem costs 0[ water services dellvery nahonw:de are esllmated to amount 1o a
total of MK 3,200 million over 17 years. The annual averages would increase from MK
132 rmihon du;mg Phﬂsa.l to MK 21’(_1 million during Phase 3.

Table 4.5 summarlzes lhe results of the analysis !)y mstltut;on Estlmates of investments
and rcvenues by the five different types of water services systems have been spht up on- -
Blantyre and Lilongwe Waler Boards, the three Regional Water Offices / Boards, and
fmally the mveslmcnts in capacnty bulldmg

In ierms of mvestmem vo]umes already funded prOJecis such as the rehabilitation and
.'extensaon of the waterbome seweragc syqlem in Lilongwe and major investments by
- ) Blantyrc and- Lilongwe Water Boards, are the most important in Phasse 1. The new
_ investments in Phase 1 ‘focus on institutional development, rehabilitation of current
DWSF schemes, and mlroducllon of borcholes / shallow wells with handpumps in urban

fringe areas on a pﬂot basis.

_ The totat .fm'elgl.] exchange costs are estimated at UsSD 287 millidh over the Plan period:
“UsD 53 miilion during Phase 1; 51 miliion during Phase 2; and 183 million during Phase

- 3. 1t would seem logical that at leasl the foreign exchange cosls of the National Waier

"Servwes Development Pian be met by international donors. To what extent donors wish
to contribute also to loeal and recurrent costs depends pnmarﬂy on their own aid policies
and on lhelr assessment of the economic prospects of Malawi and its Government.

advi - Water Services Sector Study: Summary Report
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supply. Thesc changes reflect the emphasis on an affordable mix of water services

systems,

Table 4.6 PopulniinnCmerage Targets by Water Services System hy Institu-
tion: 2010 (End of Phase 3) . ,

Based on these planned mvcstments and c‘:txmales of revenue from users, projections on
the financial perfmmance of sector institutions yicld the foltowing. reqults

-_Blanivle Water Board is: able to survive financially bui is very dcpendent on loan
.fmancmg Slnct]y speakmg, it does not requnre subsidies, but with the level of loans
necdcd its financial posmon is weak and Government would most hkcly have to prov;de
guarantees for ihc loans. Al(ernatwe]y, the Government or donors can provide equily or
loans on very lemcnt fcrms, thus reducmg other loan rcqu;rcments with a similar amount.
If the actua) tariffs fall short of the recommendcd ones, the revenues will be lower than
promclcd and the Board will not be able to meel its fmancmi obligations. Adopting the

pmposed tariff levels also comprises adjusting {hese in accordance with inflation.

“Malawi - Warer Services Sector Study: Summary Report
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Table 4.7

Summary of Regional Water Offices’ Financial Performance

-2.1
-5.4
-71.0
-14.5

3.9
10.1
14.1
28.1
84.3

102.4
105.5
207.2
415.1

3.4
-13.4
-18.7
-35.5

negalive
negalive
negative
negative

0.3
2.1
2.4
4.2

9.6
34.2
39.6
83.4

3345

81.5
54.8
137.3
273.6

7.7
-36.9
-47.4
92.0

0.2
negative
negative
negalive

1.4
-2.2
-0.7
-1.5

8.8
22.3
32.5
63.6

1033.5

-22.0
-258.6
-264.8
-545.4

-22.0
-260.3
-318.8
-601.1

0.2
negative
negative
negative

Notes: - Price level: fixed 1993/94 prices

- Debt service ratio = operating profit/(loan repayments + interest)

M Water Services Sector Smay; Summary Report
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2. GROUNDWATER “UPPLY SECTOR

2(3)

2{4)

Waste Water Treatment ‘and D:Lsposal System w:Ldely used in

Malawi

Groundwater supplies in Malawi are mostly for rural communi-
ties with handpumps used to abstract water.  Thus no standard .
waste water disposal from these boreholes is specified though
it is . a starndard practice todrain excess borehole water at
well point away from the borehole vicinity to avoid on site
pollutien. Grouting of boreholes is also practised to avoid
waste water pollutlon a Well

It is assumed much of the borehole supplles qualify 4dn
drinking quality, hence no- need for pre—-treatment before

‘consumption, chemical and bacterlologlcal ‘tests are performed

before p01nt 1nstallat10n

For dlsposal of human waste MalaWIans ‘use plt latrlnes and’
water closet latrine systems. mostly - in urban- areas. These
closet systems may have individual septic tanks or connected
to sewage works of the towns and cities and the city munlclpal
gouncils are responsible.  To f50111tate the need to encourage
sanitation with potable water, Health Education and Sanitation
Promotion 1is  jointly undertaken during: Communlty Based
Management activities. Ministry. of Health and Population
extension staff are engaged in promoting this aspect.

Results of Water Quallty Survey

'Analy51s of chemlcal elements is - the basis . for groundwater'

gquality in Malawi. Sirnce 1970 s chemical analyses have been
undertaken and the archive is useful in providing the widely
expected groundwater quality. Water. ‘quality - laboratory

facilities were constructed 1n 1982 83 for more accurate
analyses

On a national scale, groundwater guality is widely.acceptable

for rural water supplies. Minor problem areas do exist where

the water quality is not fit for consumption. Areas with poor
groundwater quality can usually be delineated by geophysical
methods and electrical conduct1v1ty (EC) of higher than 3000

_US/CHIWorld.Health Organization standards appear too stringent
for Malawli where alternative source may likely be polluted.

A guiding standard for Malawi is as below:



GOOD FAIR MODERATE POOR
Electrical Conducti- 0-750 750-1500 1500-3000 | >3000
vity {U8/Cm) ' : . .
Na{mg/1) 0-115 1 115-230 230-460 >460
Mg(mg/1) 0-30 - 30-60 60-120 5120
Hardness(as Mg CaCo3/ | 0-250 | 250~500 500-1.000 51000
CL{mg/l) 0-180 180-360 360-710 5710
S04(mg/1) 0-145 145-290 290-580 5580

Groundwater quallty weathered basement aqulfer,. From

'exlstlng data, it suggests that mlnerallzatlon of groundwater
is low due to leaching of the weathered zone of its soluble
mlnerals : Groundwater is mostly from - recent . recharge.
Electric conduct1v1ty(EC) whlch may relate to dissolved solids
is mostly -low(1500 US/cm) 750 US/cm). Few areas of Malawi
show EC .of over 3000 US/cm. Areas towards rift valley as the
Lower Shire Valley show high EC. Drastic changes and variable
-groundwater gquality are sometimes observed and may be evidence
~of low permeability, slow groundwater movement and minimal
water mixing :

Groundwater quallty layerlng is avallable in this type of
agquifer. The PH in thlS aguifer type is-usually between 5.5 to
.'7‘ ;

Groundwater qualrty in alluvial aqulfer is heterogenous within
“short distances. Enhanced mineralization and mineralization
- in fault . zones and varying nature of sediments allow for
‘processes to-.occur. EC may reach 1000 US/Cm. . Bxtreme EC of
‘over 2000 US/Cm - 17000 US/Cm usually have sulphate or Chlo-
ride ‘ion implication. Dissolution from gypsum(CaQO4) or
common salt{Na CL) and sulphates as pyrlte(FeZS) Evaporatlon
in shallow water environments may also form salty as. in TLake
Chilwa Basin and parts of the Lower Shire Valley Generally
along the lakeshore region of Malawi, there is a tendency for
water quality to become less mineralised towards the lake, and
may reflect recharge to alluv1um from rainfall and rivers.

Highly- mlnerallsed groundwater is also thought to be assoc1at~
ed with hydrothermal activities and up. flow ‘of thermal water
along. faults. ~Much ev1dence has. been obtalned from numerous
hot sprlngs along the lake region. _

Groundwater quallty in the Karro: aqulfers is variable - fresh
‘water to highly saline waters mostly the calcareous and
evaporlte minerals domlnate ‘the process, with dlssolutlon



2(6)

_cau51ng saline grounduater Individual ion problems occur and

are local as of iron, manganese, chloride, fluoride and ni-
trate, Less than 5mg/l of nitrate indicates ‘little groundwater

pollution in Malawi. Concentrated village patterns are likely.

to have nitrate levels.

Bacteriological tests are undertaken for analyses on faecal
coliforms which indicate presence of pathogens. Well 51t1ng,
construction design’ and good well completlon practices are
adhered to avoid this. Each well site is treated independent
of another and in due conSLderatlon of the surroundings.

Sltlng Methods, Descrlptlon of Survey Equ1pment

various methods for borehole siting have been_used in Malawi

since 1930's when the Department of Geological survey was
responsible for groundwater development.  The methods then
mostly were for mineral exploration with llttle consideration
for hydrogeology :

It is now customly to undertake geophysical surveys on all-
intended well sites and that the resistivity surveys are
widely used. The Abem SAS Terrameter and Japanese OHM metres

are ‘used with the Wenner ~and Schlomberger arrays used.

Usually qualitative interpretation is done on site by siting
hydrogeologist. One plece of Abem VLF equipment is available
and used.



Operation and Maintenance System

There Care 'maintenance units based at the district
headquarters. . '

No. of staff : 2 TO/STA/TA
6 CREW MEMBERS
1 DRIVER

Activities : Conducting CBM trainings, moni-
' _ toring and evaluation.
Existing Eguipment Motor - vehicles  for -major

~repairs and motor cycles for
. trainings and minor repairs.



4. Rural Water Manaqement Committee

(1

(2)

(3}

(4)

(5

(6}

Organization Chart
Chairman, Vice Chairman

‘Secretary, Vice Secretary

" Treasure, Vice Treasure and

4 Committee Members

The committee is composed of ten people of which 70% is

recommended to be_women.  .

- ' Three of the ten people are trained on maintenance
of the hand pump and are termed mechanics. . Two of
the three are recommended to be women.

A study has not been conducted to assess the budget,

revenue and expenditurée however it has been observed that -
a maintenance kit(kit for fast wearing parts) would be.
required for the whole year on:average if there are no
installation problems and quality control of the spares
is being maintained. '~ The kit costs K138.00. Amount
raised depends means of income in a particular area, and

also seasQn of:the year.

The following are activities of the Rural Water Manage-~
ment Committee: ' '

(i) 'Carrying out preventive maintenance on the water .
point.

(ii) Educating users on prdper operation“0f the pump.

(1ii) Pund raising_and purchasing of ‘spares.

'_Currently the'Government‘procures_Afridev-pump.sbéref

parts from local and foreign manufacturers and makes them
available for purchasing by communities through Chipiku
shops. S o : -

Since all major repairs are done by centralised mainte-
nance teams delays to have major breakdowns repaired are

experienced and communities have been reqguesting to be

trained. on repairs of major breakDOWNS AS WELL.
- Affordability for some parts Which_are expensive,

- Availability of some of the spares.
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Project SiteS

General description of Mzimba District

Mzimba is the largest district in Malawi: and occupies an area
of 10,430Km2. Twao topographic zones are present in the
dlstrlct The - Bastern zone is dominated by the Viphya
mountalns and is relatlvely high in altitude, and extends from
the northern. to the southern boundary of the district, with
topographic height/altitude ranging from 1500 to 2,000 metres
above sea level.

The western zone 1is low lylng(l 000 1 500m above sea 1evel)

"with scattered small hills. . This. zone is highly populated

compared to the other. _Sub31stence farming is the main
agricultural activity. Cattle rearing is also practised in .
the area. . :

Water sources are however llmlted in the area for hoth_
agrlculture ‘and domestic consumption. =~ Water quality is

-usually bad for surface water supplies ‘and hand dug open
‘shallow wells. Most streams are not perennial in Mzimba West

area, and communities dig into dry river beds to obtain water
in dry season. Thus, due .to non availability of perennial
streams and hilly topography, this part of M21mba can only be
novered with borehole supplies.



6. O'Pﬂéf?

6. (6)

Structure of Borehole
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6.7 DETAIL DESIGN OF THE AFRIDEV HANDPUMP

The AFRIDEV started llfe in Malaw1 in early 1981. From the start,
the aim was to produce a deep well ‘handpump that was very easy
to maintain at village level .and could be manufactured in
countries like Malawr, where 1ndustr1al resources are limited.
The MALDEV pumphead went into production in early 1982, and was
a 51gn1f1cant step forward in pumphead design, with the users!
needs given first priority. :

-Early in the field testlng of MALDEV pumps, the ball bearlngs

caused problems and the . first AFRIDEV ' pumphead which uses

plastic. bearings, was installed in Malawi. in late 1982. Major
efforts to resolve the "bearing problem" continued up to early
1985 when a plastic bearlng design was flnallsed

The focus of AFRIDEV development shifted to Kenya. in early
1983, although ‘testing :continued in Malawi - and ~important
contrlbutlons were being made by field workers in -several East
African countries, as well as by experts from. organlzatlons in
Europe, who provided -specialist advice or laboratory -testing
facilities. International handpump design meetings were held in
Kenya in late 1984 and early 1986, and throughout this perlod
design and testing of pumpheads cyllnders rods and rising mains
continued. At all times, the primary objectives were absolute
simplicity of ' maintenance, ' and -minimum gquality  control
requirements to simplify manufacture. _ I

Plastics research and development has played a vital role in the
success of this project, of thCh the outcome is the AFRIDEV pump -
system.

The Afridev. pump has an 1nternat10nal standard spe01f1cat10ns_
‘published by the Swiss Centre for Development Corporation ‘in
Technology and Management {SKAT) - based in- Switzerland. This
standard specifications are used world w1de by manufacturers in
producing the pump. The Malaw1 Bureau of Standards has adopted
the SKAT specifications for the Afridev pump ‘as a local standard
and have now developed a quallty assurance scheme to monitor the
gquality of locally manufactured pumps- and spareparts and also to
check the quallty of 1mported pumps. : :

The" Afrldev handpump is now in mass productlon and is
demonstrating that deep well handpumps can be maintained by
village men and women, can be manufactured in most developing
couniries and can still be affordable and reliable,




7(2)

7(4)

Maps and Information 

Only one GeologiCal Map of Malawi and one sheet of Map
for Mzimba area have been made available by the Geologi-

cal Survey Department. The others will be supplied socon
from Zomba office. x

There are ne aerial photos available at the Department of
Surveys at the moment, the photos are made on reguest.

= 325 photos

Cost = 325 x K131.25 = K42,656.25



7(12) Role of NGOs in Items of Maintenance of Water Supply
ROLE OF NGOs' IN MAINTENANCE OF WATER SUPPLY FACILITIES

Major empha81s placed only on hardwear aspecte of rural water
‘supply programmes in the past led to the rapid deterioration of
many .schemes. The past experiences and lessons learned in Malaw1
clearly points to the urgent need to improve asgistance and
support to communities in order for them to take on the
management of maintenance of their water and sanitation
facilities.

In order to establlbh the present approach of Communlty Based
Managemant of Maintenance of rural water supplieés in Malawi the
._follow1ng three maJor courses of actlon are requ;red

- promote approaches to community based management of
malntenance of rural water supplies :

- promote effectlve env1oranmental sanltatlon .and hyglene
‘strategies which are well integrated with water supply
1nterventlons : :

- strengethen dlstrlct level ca9301t1es to support communities
in their water and env1ornmental sanitation acthltles

In order to achieve effective national level co-ordination the -
above activities outlined are belng facilitated by the Communlty

- Based Management Unit (CBMU) in the Ministry of. Irrlgatlon and
Water Development. The NGOs' activities geared towards community
based maintenance are coordinated by the CBMU. The co-ordination
between the Mlnlstry and NGOs is done mainly through two forume '

- Natlonal Steerlng_Commlttee for-vlllage Level Operatlon and -
Maintenance of rural water supplies

- NGOs forum_for rurel water supplies

The role currently belng undertaken by NGOs towards Communlty
Based Malntenance :

- A551st1ng ‘the Government in tralnlng of Water" Commlttees in
maintenance of the water source and equlpments, hyglene
education and sanltatlon

- AbSlbtlng the Government in procurlng equ1pment for training-
(transport and other) and spareparts requlred for malntenance

- Assist the Government in strengethenlng Natlonal Reglonal and

- District level activities geared towards communlty based -
maintenance by way of secondment of their own staff to various
Ministries involved 1n the water sector
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Table 4. Information procured by Japanese Governmwen! for Hater Supply nd Groundwater Developmeht Project

b Manufaclure iTechnigal Spec1facatlon 'quantity IYear(s) !Purchase/ urrent condition/ |
' (Mudel f Origin} \ : : - Used 'Grant ‘Repair done X

i . |
1987 Kawinga (Both-in Workshop

Koken FSW 1T -8 ‘Water cooled diesel engine)
'G/H project - 'for repairs

{Japan) R drive
' IS
'Dr1]Itng gapacity fo0n

1992 ’Mch1n11

]
|
[}
:
iIn good condition
16/ Project )
!
]
3
|
1
1
1

{Japan) © O IRH drive
A d
Wriltling capacity 100n

I

1

:
. :
] I
4 1
1 t
L I
L 1
| i
t - : ! i
Drilting Rig Koken FSW 77 - 822 |Waler cooled diesel engine; |
B \
| ]
' )
f E
I ]
i ¥
3 1
| |

2 'Test Pumping |DWT - 60C 'Water cooled diesel engine! 2 1 1387 !Kawinga 't not in good :
'Equipment 1PD5125 K drive X H '_:Glﬁ Project  lcondition '
: (DCA ~ 2TM . .Gomprassor; . : ' ! ! '
: ' o 1TKg/ca? x3.5m3Min i : ' i :
[l ] ] : : ] ] 1 ] 1

A ] . . I . : : I ] 1 ] 1
b ' Generator: 50Kz ' N ' H :
! ! ' : 220V, 20Kva o ' ! ! ,
L L P | L E E
1 . ) . ] s - N ¥ F 1
'7est Pumping (0T - 660 Water cooled diesel engine, 1 ) 1992 ’uch1n11 1In goed condition |

- VEgUipuent iPD5IZ5 7 A drive ' o 'G/W Project | :
! 10CA - 2P Conpressor: ' , ; : .
X ' : . 'TKafem? % 3.5m3/Hin ! L ! t !
| s Jamimin z ;
! ' iGenasator: 50Kz : ' : ; i
; | b 220y, 20kve | : ! ! !
i : b l i ' ' ;
: - e e e e e e e e e e e e e e e e e e e e e e e e e e e A S e e h A e 12 e P B A 85 e e 7 e o e e e 4
! Lo 1 Lo : |

P o _ : o _

3 'Electric  lAutomaiic recording with (Hatural Electric poteatial} 2 | 1987 Kewinga 1 in good condition,
iLogging 1i60a 1eng cord iResistivity : ' 16/¥ Project '
'EqU1pmeni Vo . {{Hicra, with log) : ' ' ; '
1 ] 1 1 I . ] 1 I
1. 1 ’ i . 1 [} i . i 1
1 . I . 1 . : i 1 ] . 1 i
1 1 _ 1 ’ i 1 i 1 ) i

. Iectrlc ihutomatic recording with |Natural Electric potential! 1 | 1932 lHchinfi 1k good condition |

: .Lngging ' {100m long cord Resistivity ! : 16/ Project :

"Equrpmenl Vo "Micro, with log) : : : : E

................................................................................................................................ '
] ] i 1 1 1 ] )

) . Tk i 1 ] 1 I [}

§ 'Transportation | : \ | } : }
: 'Equ1pment i ; : ) : " :
--------------- v | : L ) :
:AWD station 1Toyota : ' ¢ 0 1987 MM, Kawinga G/¥ l0ut of service '
(Yagon : ! ! : ! 7 o !



1 A 1 ] . I 1 I ]
1 . | 1 ] 1 1 . : t o t
(4%D Pickup 'Toyata \ : 2 -, Kawinga G/W 0ut of sérvice !
l 0 | ' X ' : ' |
1 ] i t 1 1 I ]
1 1 1 ' ] - . - 1 L ]
(44D Station - Toyeta \ Vo2 b 1992 (Mchinii G/% )1 out of service |
"ﬁagon _ v 1 ] [ 1 I . 1
] ) I ] t 3 I 1
' " I ' | A - ' l
VEWD Pickup Toyota ' . 2 v 1987 !N, Kawinga O/W 0ut of service !
: ) : R | S
ot 1 ' 1 | 1 | |
1 . 1 \ 1 1 t - | ] ]
'8 tons Cargo IRino 1 . 2 1 1987 |, Kawinga G/% |0ut of service X
1 1 1 1 1 . . ] I . t
1 : Tl 1 | t 3 R 1 ’ 1
18 tone Cargo  |Hino ' H 2 7 1982 tMchinji /¥ !ln use !
1 . . t . 1 1 1 t 1 1
1 : o 1 i : 1 Sk ) 2 !
14 CUL o ¥aler  (Hino " H b 1987 . Kewinga 6/% 11n use :
[Tank derry | : : : : : :
o : | A : :
140U, o Yater (Hino : 4 11 1992 Mchinji 6/%  1ln .use !
yTank forry | | l ) i S "
P i | r l : P g T :
Motorcycle 1Honda \ 12566 ' 4 ) 1987 (N, Kawinga Gf% 0ut of order :
T e T LT
1 : 1 1 b [ b 1 . ;
& \Communicalien | 1 v 1sey 1987 jKawinga G/¥  0ut of order due to
'Equipnant . : . ' : frequency differenc
' F ] 1 o i 1
] . e ] 1 1 i . 1 .
|Communication | ' v 1ose, 1892 (Mchinji G/¥ \In use
\Equipnent : ; I



;Iabie 8. !nfo:maiion of tocal Drilling Contractors

'Hame of Drilling Telephone and- Fax ,Hame of Equipment, Materials, Vehictes or [Response to After Care
Contractor V- JMachinery they deal yith vand Your Evaluation
: ) I ion their work

t
¢
1
L]
Ll

1 Cable Tool Rigs ' "The otdest drilling

Hater Boring Telfax: 765261

Gontractors 6 Tractors {4 x 4) ycompany in Malaxi with
8 Trucks yclean record of operation
2 Yehicles oo

1

iThe biggest dritting
_icontractor with air

ydrilting equipment

‘Has exacuted big projects

i the country

Tel: 722391
Fax: 723896

scandrill 1td

1 [ . .
Drill Tech 1Tel @ 645323 12 Air'ﬂigs ' ‘Fairly Nex Company
Engingering Ltd | : 642691 \ 2 Compressors 1has done work for Non _:
' Fax : b72014 2 Tractors - Governmenizl Organisation |
- , 2 PumpTests Vo : R
X V1 %7 tone Truck ! i
' -+ 1T x 1 tone Truck : !
l_._________‘__kﬂ_‘ﬁ___________________________'_ ______________________________________________________________________ t
o : I |
“1Contact Drillers (Tel : 543352 - 2 Cabie Teol ngs {indizn Make) yBifferent types of drilling
: yo 640433 o 1 AT Rigs ymachines frequent breakdowns!
Fax o H40545 V5% 7 ton trucks iDelays progress-of thin work!
: i v 1x 2 ton trucks : ;
' V1 oxtton trucks ' '
! : X d
. H : )
______________________________________________________________________________________________________________ ]
' 'Water Drilting 821399 'Faery New Company, less

]

: : - : N

icontractors - ! ' . _ ithan a year olf !
L] : 1 3 . 1
] t ]
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Table 11 List of _Constmction Material Prices

~ Material . Specification Unit | Price (M) {
Coment Totand Coment. | | kg IS“_OP_/?QIS#
Fin Aggregate  [RiverSand, § 0.4 ~05mm | |igo/m>
Couse Aggregate__ |River Gravel, § 5 ~40mm [ {350/m>__
Reinforcing Bar/Steel| ¢ om -~ | ton |115.85/m
Fom for Concrete.  [WoodenForm T o2
N Lt | |00’
Diesel Gl __| e e e |0 84071 _
Gasoline e | 0 |10.00/1
Haﬂdpump Steel handpump for Deep Well including Waterpipe 40 mj set | o '
gy et o bep WA | | 0000.00
CasingPipe_____ |PVC, Essse?e,sy?.cgﬁf}% 0w 4 olass 16 . || 1 54/08/p
Casing Pipo | FRP, describe specificsioe Ipece]
Casing Pipe = | Steel, describe specificsize . plece| - .
Soreen Pipe - |1 PVC, describe specificsize_110mm ¢ class 6. {piece] 169,64/
Screen Pipe | FRP, describe specifiesize -] plecel - - _
Screen Pipe . _ . Steel, describe specificsize ] piecel ______
Centralizer Steel, describe specificsize Pm ________
Centralizer .~ | S _teﬂ_ figsi:{zt_»_e_sgecnﬁ_c sige . pie’ég .
‘B"OE}S@}{{g ________ Steel, describe specificsize |piece : _______
BotomPlug__[Steel describespecifiesize  piece|
BowomPlug | PVC, doscribe specificsize_110nm - picce| __94.60/pach
Bentonite | A Jonf |
U VRO R
e e e o e e o] e e e e o e e e e e mp e e o n e a m rm koo v 4y = n ] S E
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