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EXECUTIVE SUMMARY

World Reliefs Rural Water Supply and Sanitation Programme (RWSSP) was a direct follow on from
the 1992/93 Emergency Water Supply Intervention (EWSI) along the Limpopo Corridor in response to a
continued severe shortage of water in the districts of northern Gaza. It sought ultimately to provide
communities with access to clean secure water sources by drilling further boreholes and installing
manual pumps that were sustainable in the long term and to expose the population to water, sanitation
and health messages which made the link between maintaining a clean water source, good sanitation
and hygiene practices and good health.

The programme covered an extensive area of about 50,000 km? in the north of Gaza Province and
included the Districts of Massangena, Chigubo, Chicualacuala, Mabalane and Guija where it's activities
touched on some 70 villages.

The implementation of the Rural Water Supply and Sanitation Programme began in January 1994 and
came to an end in September 1995. During this time WRC:-

- Carried out a baseline survey in 4 districts, sampling 2022 households and 15,179 inhabitants.

- Drilled a total of 156 boreholes in two phases 127 were productive boreholes giving a success rate
of over 80%. The overall average borehole depth was 46m. Average cost per productive borehole was
about US$ 4,000 or USS 85 per productive metre. A companson of borehole costs with the 1992/93
EWSI reveals a significant (25%) reduction in drilling cost from the US$ 115 per productive metre it *
cost then,

- Drilied three shallow boreholes using manual drilling equipment (Vonder Rig) and rehabilitated a
further three,

- Installed 133 handpumps - 109 Afridevs, 19 Volantas and S Bucket Pumps.

- Established community maintenance and sustainability capacity through training pump maintenance
groups, encouraging communities to be financially responsible for their pumps by setting up
maintenance funds and by making spare parts available for communities to purchase.

The Rural Sanitation Programme, based on the National Institute of Physical Planning (INPF) "Projecto
de Latrinas Melhoradas”, was implemented in selected areas for logistical, practical and geographical
reasons. Community response to the programme was mixed but by the end of the programme 16
demonstration improved traditional pit latrines had been built by WRC in 13 villages and over 1,400
households had adopted the design and built fatrines for themselves.

Community water, sanitation, hygiene and health education was carried out hand-in-hand with both
handpump installation and latrine construction. It became clear that the link between clean water good
sanitation and hygiene practices and good health was being made and understood by many of the
communities.

Water source, time, distance and quantity analyses both before and after the implementation of the
programme in Massangena District indicated that:-
- Use of protected pump water sources had changed from 7% of the population to over 97%
- Average usage per household had increased from 58 I/day to 77 /day - an increase of 33%
- Average distance o source had been reduced from 2.6 km to 0.7 km
- Average time taken to collect water per day had been reduced from 84 minutes to 30 minutes
- The incidence of dysentery reported for the 3 month period before the respective surveys ,
had dropped from 32% of households sampled to less than 1%.

For the programme target area as a whole an estimated 130,000 people now have access to clean
water. Protected water sources with pumps now provide about 1,450,000 litres per day or an average
of 11 litres per person per day.
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INTRODUCTION

in 1982 World Relief responded to the worsening drought situation in the northern districts of Gaza
Province and specifically the Limpopo Corridor by implementing an Emergency Water Supply
Intervention (EWSI} At the end of this intervention it was clear that there was still a severe water
shortage in the region. With an anticipated influx of refugees/returnees from neighbouring South Africa
and Zimbabwe following the realisation of the October 1992 peace accord and a timetable for elections
the situation was set to get worse A number of previously inaccessible areas were also opening up as
returnees, with the assistance of UNHCR and OIM, made efforts to reach their oniginal vilages. To
facilitate their return water was a priority

In response to this need and the recommendations for future work made in the EWSI Final Report of
August 1893, World Relief (WRC) proposed a mare extensive and integrated Rural Water Supply and
Sanitation Programme to include two previously inaccessible districts - Massangena & Chigubo. to
raise the quantity of potable water available in the other three districts - Chicualacuala, Mabalane and
Guija, and to take into account the need to move away from emergency interventions and onto
rehabilitation and development intiatives initiatives which focussed on community involvement,
education and training.

The following report gives details of this Rural Water Supply and Sanitation Programme which began in
January 1994, It is an attempt to record clearly and concisely the activities which made up the
programme. It is hoped that it will provide objective information and recommendations which may be
useful to others implementing or planning to implement similar programmes. A series of Appendices
contain most of the technical data and detailed information about the programme. Appendix E
includes detailed schematic maps of the region.



. Chapter 1 * Background and History

In September 1993 WRC put together a proposal for an expanded Rural Water Supply and Sanitation
Programme designed to build on the knowledge and experience gained during the implementation of
the EWSI and to address the water needs in the 5 districts in northern Gaza - Massangena, Chigubo.
Chicualacuala, Mabalane and Guija An integrated water, sanitation and basic hygiene and health
education programme was proposed which encouraged community participation and education. It
placed emphasis on developing the community's capacity to secure and maintain their water supply in
the long term and in making the link between clean water, good sanitation and hygiene practices and
good health.

1.1 Programme Objectives

The primary objective of the Rural Water Supply and Sanitation Programme was o achieve a secure
supply of potable water to meet the recommended basic needs of the target population - a minimum of
10 litres per person per day for an estimated target population of 44,000, to ensure the communities
acceptance of the responsibility for its water supply and invest in the communities capacity to maintain
and manage its water supply in such a way that it independently meets its responsibilities in the long
term.

This was to be achieved by:-

Carrying out a water resource survey and needs assessment in the districts of Massangena*
and Chigubo

ldentifying'in association with PRONAR, DPOPH-Gaza, local administrations, UNHCR and
other NGOs areas of need which have the potential for groundwater development.

Drilling 110 producing bareholes. by tendering and contracting out to a drilling company and
by training a team to drill shallow boreholes using manual equipment, following criteria of DNA
and PRONAR.

Installing 110 handpumps {Afridev & Volanta) on the productive boreholes in line with
the guide-lines of PRONAR and including PEC.

Strengthening and developing the community’s responsibility for their water supply
through:-
i) The training and support of community selected individuals in pump and
well head maintenance and by encouraging communal participation
i) Encouraging and motivating the community to take financial responsibility
for their pump by setting up a maintenance contribution fund and by
collecting money to buy spare pump parts
iii} Making spare pump parts available and accessible
iv) Providing technical and organisational support and advice and refresher
training for a year after the implementation of the programme

Promoting improved public sanitation and health through the construction of improved
traditional pit latrines following the guide-lines of INPF "Projecto de Latrinas Melhoradas”
and through a community awareness and water, sanitation, hygiene and health education
programme

Carrying out a baseline survey and water source, time, distance and use analysis in
selected target areas and to monitor the impact of the programme

Monitoring the performance of all boreholes and pumps, their use, water quality and
changing community requirements.

Continuing to invest in human resource development and training of national staff in
borehole design, water technologies and project planning, implementation, monitoring
and reporting.
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12  Funding

Funding for the Rural Water Supply and Sanitation Programme with a budget of nearly
US$ 2,300,000 was provided through an amendment to the original grant for the EWSI from USAID
and from UNHCR and WRC

1.3 Staffing

The staffing structure for the programme 1s shown in Figure 1.3. Other than the expatriate Programme
Director and the South African Shangaan-speaking Community Education Advisor the staff were all
Mozambican nationals The overall male female ratio was 8:10 (excluding the commumity masons).

The Borehole & Pump Test Technician {male) and Pump Installation Assistant (female) were
contracted for 16 months from EPAR, Xai-Xai and 14 months from EAR, Chokwe respectively. Both
had previously worked with WRC on the EWSI The contractual agreement was such that WRC would
pay salaries in line with their staft salary structure for Mozambique but would also pay EPAR/EAR for
their services. The advantages of this agreement were three-fold. Firstly it meant the staff themselves
received a reasonable salary for the work they were expected to do and were receiving simitar salaries
to staff contacted directly by WRC so there was no resentment within the team and they were
motivated (a problem encountered during the EWSI when they continued to receive EPAR/EAR
salarnes). Secondly it meant that EPAR could theoretically take on and train 2 new members of staff
paying them with the money they received from WRC thus building up their personnel resources for the
future. Thirdly, WRC would not have to train all staff from scratch and could benefit from their
experience with Agua Rural. In return they would go back to their respective posts having been exposed
to programme planning, implementation and management training.

The Pump Installation Technician and Construction Supervisor also worked on the EWSI and were
trained during that programme. These 4 key personnel formed the core of the 'water team'. All other
staff members were recruited locally.

This structure represents the framework in which the programme was implemented. Considerable
overlapping existed between the various activities. The ability and flexibiiity of all staff to do jobs outside
their ‘official’ duties was of paramount importance due to the size and geographical extent of the
programme. The need for this flexibility was reflected in the training staff received.

1.4 Staff Training

All staff members participated in short training courses and on-the-job training. Table 1.4 outlines the
training undertaken both before and durning the programme. In addition to these courses, larger training
seminars/workshops were facilitated by WRC in association with other organisations. These will be
detailed later on in the report under the relevant activity.

On-the-job training was carried out primarily during the first 6 weeks of the field programme in
Massangena during April and May 1994. Massangena provided a good opportunity and environment for
training for a number of reasons:-

i} All programme activities were to be carried out in the District so all staff members were
present and interaction possible.

i) Atleast 25 boreholes were to be drilled within a relatively short distance. One stable camp
was possible and short travelling distances meant there was time for training

i) The Programme Director coulid be present throughout the period to train and supervise
training, stimulate discussions and develop lines of communication

v} The District comprised both rural dispersed communities and communal villages so
animators were exposed to the problems and differences associated with each early on.

v) The likelihood of success with the drilling programme and the potential impact appeared
good and was thus a motivating factor for WRC staff.

vi) Massangena District is very isolated so there were few distractions!

¥



Figure 1.3 Staffing Structure for Rural Water Supply and Sanitation Programine
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Table 1.4 World Reltef Staff Training Courses

(Training Course Location Participants bjectives

Rural Santation NPF, XakXai iConstruction Supervisor L.eam sbout Projecio de Latrinas Melhoradas

1 week ISandation Assistant [Specifications for Improved traditional pit latrines
Mason

koam how to make concrele iairine siabs and tops
ecording of consumabies used

"Animator Training (PEC)  World Rellef, Chokwe  jAnimators

2 weeks ICommunity Liaison Officer
KConsiruction Supervisor)
Sanftation Assistant)

Baseline Surveys IWorid Relief, Chokwe  lAnimators
1 days Practical, Donga

fridev Pump Installation |7 de Abril, Gulja IAnimators
2 Days

dentify scope of work, responsibiiities and linkages
between different aclivities of programme

L.eam methods, target groups snd education messages
Yor water, sanilation , hyglene and basic health matiers

L.earn how to carry out Baseline Surveys, the need of,
nterviewing techniques and sampling method

Ee famillar with the Afridev pump, how it works, names
of parts and costs. insialiation and maintenance

Manual Borehole Drilling  Barragem. Chokwe Orilling Supervisor
1 week iManual Drilling Assistant

L.earn how to use the manust drilling equipment -
The Vonder Rig and the construction, casing and testing
of shallow boreholes.

* Animator {raining broadly followed the guidelines of PEC

1.5 Programme Implementation

The schedule for the actual implementation of the RWSSP is illustrated in Figure 1.5

The geographical size of the programme area, some 50,000km? the lack of good roads and large
travelling distances and times meant that a series of camps had to be set up at strategic locations and
appropriate times during the course of the field programme which ran from April 1894 to September
1995 Where possible, and after the initial work in Massangena, two camps ran simultaneously with
staff divided between them. The division depended on what activity was being carried out or
emphasised in a particular area For practical, logistical and political reasons not all programme
activittes were carried out in every village that had a new borehole and pump. For example, in Chigubo
District the population is dispersed, population densities are low and road access very poor.
Implementation of the sanitation programme was therefore not appropriate.



Figure 1.5 Implementation Schedule for Rural Water Supply and Sanitation Programme

ICommunity Mobilization
Latrine Construction
Health Education

ACTIVITY 1993 1994 1995
Oct Nov Dec [Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Grant Approval Received #
MWater Surveys {Mas/Chg) #
Baseline Surveys #HiMas Guj # # Chic # Mab
Set up and Tendering pHRBHHA
Drill Contract Signing it
Purchasing PHHHBHRHHB R
Staff Training MG} H H
Borehole Driling HHMasHHChighGuitMab#Chic o (0] HHGUjHH
Pump Inst & PMG Training HHHHHHIATTAeVIBRIBHIRHBHIRE 1 LHVE it L ## HiltHH #
Shaliow Rig Training } #H# D
Shallow borehole drill D HE H#it |

A PHHHHAHHABHIR . A RIS

HHHHHHHHRHIRHE X SR

-------------- H

Mobile Maintenance Unit IHAHHHER T
Evaluation #
Reporting #

Mas = Massangena District

Guj = Guija District

Chic = Chicualacuala District

Chig = Chigubo District
Mab = Mabalane District

PMG = Pump Maintenance Group

V = Volanta Pump




1.6 Baseline Survey

In order to assess the impact of the programme a baseline survey was also carried out in the villages
where a borehole(s) had been provisionally allocated (actual allocation depended on the cutcome of
the drilling operation) Chigubo District was the exception. No baseline survey was carried out here for
a number of reasons.-

i) Politically the Distnict was divided, access was bad and population data poor

i) Population numbers were low and highly dispersed with no road access

iii) Many communities had been isolated because of the war and were wary of
questions being asked N

) Not enough information was available at the time on the locations of land mines
and security in the area

The baseline survey was designed to gather information on:-

- Household size, gender balance and number of children under 5 years
- Residential status

- Water sources, availability (distance & time), collection and usage

- Sanitation practices

- Incidence and types of disease/aliments suffered by the population

1.6.1 Survey Questionnaire and Sampling Method

A 20 question survey questionnaire was prepared in Portuguese in consultation with MSF(CIS) and
revised after testing out in the field. A copy of the final questionnaire is included in Appendix A1. All
interviews were carried out in the local language Shangaan. Interviewers (Animators) received training
in interviewing techniques and sampling method.

A thirty by fifteen cluster survey was initiated based on popuiation data provided by the Administration
Sampling of households was random.

1.6.2 Survey Problems

A number of problems were encountered in the field whilst carrying out the baseline survey. These can
be divided into sampling problems and questionnaire completion problems.

Sampling Problems

- Population data provided by the administrations were old and inaccurate

- Movement of populations including repatriation programmes were taking place ail the time

- Numerous houses were empty or abandoned. This in addition to the daily exodus of
people to their fields meant finding people to interview was often difficult.

Questionnaire Completion Problems

- Although carried out in Shangaan the understanding of the mostly illiterate rural
population, not only in what the question was asking but why it was being asked, could
have led to inaccurate compietion of the questionnaires.

- Time and distance to water sources and quantity used for different purposes were open to
errors. Where possible these were measured by the animators.

1.6.3 Survey Analysis

A summary baseline survey analysis for the programme target area is shown in Table 1.8, Full data
tables and analyses by district are presented in Appendices A2 to AS.

A total of 2022 questionnaires were completed representing over 15,000 inhabitants and more than
11% of the estimated total beneficiary population.
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Table 1.6 Summary Baseline Survey Data and Water Source, Distante, Time, Qua and ces s - Northerm Gaza 1994/1995 ‘
] |
District Number of { Number of Total Gender Total No. Residentiai Status Housshold Principle Water Source Aver
& Aress lHoussholds [ Numberof |  Maie Female | Children | Residert | Displaced | Retumes | Pump | Well Tealn Lake River | Diste
Oate Sampled |} Questioned | inhabitants <5 years to So
(arr
Massangena
April 1994
Totals 13 575 3925 173 2194 427 s 189 1" 21 0 1] 0 554 -
Average - - 68 - - 0.7 - - - - - - - af
Parcentage - - - 44% 56% 1% 64% 3% 2% 4% - - - 6% -
Chicuatacuala
October 1994
Totals 2 510 4325 1964 2361 542 308 1684 18 91 76 139 3 m -
Averags - - 8.5 - - 1.1 - - - - - - - - 21
Poercentage - - - 45% 55% 13% 60% 36% 4% 18% 15% 28% 6% % -
Gulja
September 1994
Totals 14 757 5463 2517 2346 652 628 % 5 111 480 o 73 72 -
tvouge - - 7.2 - - 09 - - - - - - - - 1.1
ercentage - - - 46% 54% 12% 83% 10% 7% 15% 63% 0% 12% 10% -
Mabaijane
March 1995
Totais 7 180 1474 €30 844 176 155 10 15 0 0 0 ] 180 -
Average - - 8.2 - - 1.0 - - - - - - - 23
Percantage - - - 43% 57T% 122% 86% 6% 8% 0% 0% 0% 0% 100% -
IGrand Totats 57 2022 15187 6842 8345 1797 1488 458 98 23 556 139 1727 77 -
Overall Averages - . 7.5 - . 0.9 - - - . - . - - 2.2
O varall Peixentagas . B - 45% 55% 12% 72% 23% 5% 1% 27% 7% 6% 43% -

* = perceniage of households that reporied at least 1 case of the dissass over the previous three months



BOREHOLE DRILLING AND HANDPUMP INSTALLATION PROGRAMME
Chapter 2 Borehole Drilling Programme
2.1 Preliminary Surveys and Investigations

Water resource surveys and needs assessments were carried out for Massangena and northern
Chigubo in December 1993 and central and southern Chigubo and northern Guija in May 1994. These
formed the basis on which borehole locations for the two districts not covered by the EWSI| were
decided. The knowledge, drilling expenience and data collected during the EWSI provided a framework
from which to provisionally allocate additional boreholes in the districts of Chicualacuala, Mabalane
and Guija.

With population numbers and therefore water needs changing all the time due to the return of refugees
and movements of internally displaced people, regular reassessments of the situation were required.
There was also a degree of uncertainty about the quality of water likely to be found in parts of Chigubo
and Mabalane n particular. As a result it was decided not to specifically allocate all proposed
boreholes (148) but to adopt a more flexible approach and drill boreholes on an ‘as required’ basis
taking into account amongst other criteria the PRONAR/UNICEF target of 1 borehole/pump per 500
people. Site selection however was only finalised after:-

i) community meetings to discuss the implications of the programme in terms of their
commitment both during implementation and their responsibility afterwards for the
maintenance of the borehole and pump,

ii) further consultations with the village leaders/bairro secretaries, and

iii) consideration of DNA/PRONAR criteria for the siting of boreholes/fwells.

Although sites were generally chosen by the communities all were ultimately authorised by the
Programme Director.

2.2 Borehole Drilling Tender and Contract

An integral part of the borehole drilling programme was the preparation and development of a borehole
drilling tender document and subsequent contract. This process was considered of prime importance
not only to the success of the RWSSP but also for the water sector in Mozambique. WRC wanted to
stimulate competition in the drilling of boreholes in an attempt to improve the quality of borehole
construction and to bring down the cost of drilling boreholes.

During January and February 1994 tender procedures and a tender document, including a
prequalification questionnaire. were drawn up with help from the hydrogeological section at DNA for
the drilling of 25 boreholes in the District of Massangena. An advertisement inviting bids was then
placed in the national newspaper "Noticias".

Response to the tender, the first of its kind in the water sector, was very good with fourteen drilling
cperators buying the tender document. Ten drilling operators submitted bids which were opened in
public on 7th March. Evaluation procedures as stated in the tender document were then followed with
the top 5 financial bids being assessed on technical merit. The initial contract was subsequently
awarded to Terrasearch Mozambique The complete evaluation document with names and addresses
of all the companies that tendered is included in Appendix B1.

Drilling began on 21st April 1994 The first 25 productive boreholes were completed by 11th June 1994,

a period of 52 days. With only 1 unproductive borehole due to saline groundwater this represented a
production rate of 1 complete borehole every 2 days. Average borehole depth was 54m.

With the performance of Terrasearch Mozambique as it was and with the machines and materials on
site the decision was made to negotiate a further 100 borehole contract. This was achieved with an
average cost reduction per productive metre of about US$ 5.

EAN



The tender procedure and contract developed by WRC was iater revised and used by other NGOs
working in the water sector and by early 1995 PRONAR/UNICEF were preparing a standard tender
document to be used by all organisations involved in borehole drilling programmes with technical
specifications and tender procedures clearly set out.

WRC used this prototype document for its 1995 borehole tender and contract in Guija District. The
advertisement inviting bids was placed in the same way in early February and evaluated in March. The
response to the tender and contract for 20 boreholes in Guija District starting on 1st May was
disappointing. Only four companies submitted a bid. Evaluation of the bids led to the selection once
again of Terrasearch Mozambigue with a financial bid of US$ 92 per metre.

The PRONAR standard tender and contract document has since been revised further with the help of
WRC and CARE International

23 Borehole Design and Construction

Borehole design, construction and inspection generally followed the criteria of DNA/PRONAR/DRH as
stated in the document Ne 22/93 "Criterios Para a Construcao de Furos a Serem Equipados com
Bombas Manuais em Mocambique".

All boreholes were drilled wherever possible using a rotary percussion method (down-hole-hammer)
was used often with a foam flush This was the cheapest and quickest option. However in caving
formations rotary flush with a blade bit or direct circulation drilling with a tricone bit and polyflip was *
used.

Boreholes were drilled initially at 215mm (8.5") to allow the installation of temporary steel casing then
at 165mm (6.5") to base of hole 110mm (4") internal diameter threaded PVC casing and screen was
installed on productive boreholes. Screen siot size was 0.5mm for 1994 contact and 0.3mm in 1985
All boreholes were pump tested for 1 hour and recovery measurements made. The electrical
conductivity of the water was measured during drilling and during pump testing. A number of samples
were also sent to the water analysis laboratornies in Maputo (Agua de Maputo EE) for chemucal
analysis. Details of these analyses are presented in Appendix B4

A borehole was considered 'productive’ if it had sufficient water (normally a minimum of 1m3), at a
depth less than the maximum working depth of any handpump to be instailed, (60m for Afridev and
85m for Volanta) and of an acceptable quaility to the beneficiary population.

2.4 Borehole inspection

The independent inspection of boreholes was arranged on a contract basis initially with DNA Maputo
and later on in 1995 with DPOPH-Gaza.

In order to develop the capacity of DPOPH-Gaza and to provide further training for EPAR and WRC
staff WRC sponsored a borehole inspection training course run by DNA during the 1995 drilling
programme in Guija. As a result there are now 2 trained borehole inspectors (Fiscals) within DPOPH-
Gaza and 1 in EPAR, Xai-Xat who can be contracted out in the future.

2.5 Driiling Programme Details

Details of all the boreholes drilled during the programme are presented by district in Appendices B2
and 83 for 1994 and 1995 respectively. Locations of all boreholes drilled since November 1992 are
shown graphically on a schematic map of the region in Figure 2.5. Full drilling reports including
lithological descriptions will not be included in this report. They have already been submitted to DNA for
inclusion on the national borehole database.

Table 2.5 provides a summary analysis of the drilling programme. This has been divided into the two
drilling contracts (1994 & 1985) so a comparison can be made between drilling time, metres drilled,
success and cost.

A total of 156 boreholes were drilled of which 127 (81%) were productive and have subsequently been
fitted with a handpump. Average borehole depth was 46m.
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Table 2.5 Borehole Cost Analysis 1984/95

Name Total Total No. | Success | Total Total | Average Total Total Cost | Average Average | Average
of Number of | Producing{ Rate Metres | Drilling | Cost per | Productive | Productive | Cost/Metre | Borehole | Cost per
District Boreholes | Boreholes (%) Dritied Cost Metre Metres Metres Productive Depth | Borehole
{ (Uss) | (us$) (uss) (Us$) {m) (Uss)
MASEANGENA 33 27 82% 1821 | $1429810| $785 1468 $125,324 $85.4 54 $4,642
CEGUBO 25 15 60% 640 $51877 ] $81.2 399 $38,055 $95.4 27 $2,537
ICHICUALACUALA 29 26 80% 2114 [ $152,035) $71.9 1804 $136,550 $75.7 69 $5,252
rﬁBALANE 14 11 78% 720 $54,615 1 $75.9 570 $45.204 $70.3 52 $4,109
IGUIJA (1994) 24 22 92% 882 $74,704 | 3$84.7 802 $70,417 $87.8 36 $3.201
Totals 1994 125 101 81% 6177 |$476241] $77.1 5043 $415,550 $82.4 50 $4,114
Total number of days drilling = 184
Average number of work days per borehole = 1.5
Average number of metres drilled perday = 34
Total distance moved between sites (km) = 1400 (Massangena via Chigubo and Guija to Chicualacuala)
IGUIJA (1995) 3 26 84% 928 $92,203 | $994 809 $82,805 51024 K} $3.185
Total number of days drilling = 21
Average number of work days per borehole = 0.7
Average number of metres drilled per day = 44
Total distance moved between sites (km) = 180 (7 de Abril to Pumbe)
Programme Totals 156 127 81% 7105 | $568,444| $80.0 5852 $498,355 $85.2 48 $3,924
Total number of days drilling = 205
Average number of work days per borehole= 1.3
Average number of metres drilled per day = 35
Total distance moved between sites (km) = 1580




2.5.4 Drilling Contractor Performance

The drilling contractor, Terrasearch Mozambique, provided first class drilling equipment for both the
contracts in the form of Schramm TE50W and T450W Rotadrill machines. During the first contract they
achieved an average driiling rate of 34 metres per day and 1.5 days for each borehole. In 1895 this
improved to 44 metres per day and O 7 days per borehole or about 3 boreholes every 2 days.

Over the two contracts 7105 metres were drilled at a rate of 35m per day. This is only very marginally
better than the performance of Modrill in 1992/93 who averaged 33m per day (EWSI Final Report).

Down time due to technical problems or breakdown of the drilling equipment was negligible. Delays
were mainly the result of the failure of Terrasearch Mozambique to supply adequate quantities of
casing and their naivety in the administration of their operations and knowledge of Mozambique.
Although their drilling performance for the 1995 contract in Guija appears significantly better these
figures hide the fact that they began the contract 50 days after the starting date stated in the contract.
Including these days shows their performance to be very poor at only 13m per day The quality of the
boreholes was superior to the 1992/93 EWSI dnlling programme though this was largely due to more
detailed specifications for the construction of boreholes being stated in the tender and contract
documents. On occasion despite this Terrasearch Mozambique failed to adhere to the contract by not
providing the specified casing diameter or adequate pump test equipment in terms of pump capacity,
electronic dip meter and electrical conductivity meter. The later led to much of the pump test data being
of limited value. The quality of reporting throughout the 1994 contract was poor and tike many of the
invoices often inaccurate. In 1995 this improved significantly.

25.2 Costs

The average cost per productive borehole metre for the whole drilling programme was just over US$
85. The analysis in Table 2.5 shows a breakdown of costs for 1994 and 1995. The increase in cost per
metre for 1995 can be attributed to:.

i) Shallower boreholes (average of 31m as opposed to 50m) meant that the set up cost and
pump test cost are proportionally higher

i) Use of direct circulation drilling method in caving formations had an extra set up cost and
higher per metre cost.

In comparison to 1992/93 the cost of drilling a borehole has been reduced by more than 25% from US$
115 per productive metre to US$ 85. See Appendix BS for cost comparison data. This is considered still
too high.



Chapter 3 ‘Manual Shallow Borehole Drilling Programme
3.1 Alm of Programme

The aim of the manual shallow borehole drilling programme was to train a small World Relief team to
drill and construct low cost boreholes through active community participation in areas of need where
suitable groundwater and lithological conditions exist.

3.2 Drilling Equipment - The Vonder Rig

The drilling equipment - The Vonder Rig proposed for the programme was developed in Harare by

V & W Engineering is illustrated in Figure 3.2. It basically consists of a tripod, worktabie which aligns
the drilling auger on a series of drill rods. a crossbar and a winch. The auger is a steel tube fitted with
hard steel blades for cutting and lifing soil This is attached through a bayonet adapter to the drilling
rods. When in operation these rods are raised and lowered into position using the winch. The Vonder
Rig 1s designed to drill 170mm (7") boreholes through soils and decomposing rock formations.

Additional equipment is alsc available to dnll through sandy and muddy formations which are prone to
collapse and caving. These 'sand attachments' consist of steel temporary work casing units, a
specialised auger with non return valve and a steel bailer.

Figure 3.2 Working Parts of the Vonder Rig

Working parts of
the Vonder Rig.




3.3 Identification of Suitable Sites

it was initially proposed to drill shallow boreholes using the Vonder Rig in parts of the districts of Guija.
Mabalane and Chicualacuala in the shallow alluvial aquifers along the Limpopo River.

The identification of suitable sites for the use of the Vonder Rig proved particularly difficult for a number
of reasons:

a) In all 3 districts depth to groundwater generally exceeded 20m (Identified during
contracted drilling programme)

b) Groundwater in Mabalane and parts of Guija at shallow levels was saline

¢) ltis only possible to drill about 3 metres into caving sand formations. Hydrostatic
fevels in alluvial aquifers are likely to fluctuate during the year. In order to give
some guarntee of the borehole not drying up dniling in such formations should only
take place at the driest time of the year

d) Community commitment and interest despite efforts by the Community Liaison
Cfficer was disappointing and restricted the implementation of the programme.

3.4 Programme Implementation

As a result of the problems in the selection of suitable sites outlined above the impact of the
programme was clearly going to be small Emphasis was therefore placed on the contracted borehole
dniling programme. Additionally there was a long delay in the arrival of the sand drilling attachments
from Zimbabwe. Traning of technician and assistant in the operation of the machine was done by the
Programme Director in February 1895. Four boreholes not exceeding 12 metres were subsequently
drilled during March and April in Mabalane District. Three had sufficient water to be developed and
were equipped with handpumps Details can be found in Appendix B3.

Further drilling using the Vonder Rig was restricted by the lack of an adequate vehicle to carry all the
equipment - the extra sand drilling attachments required meant transport in a 1 tonne pick-up was not
possible, and the need to use staff for supervision and inspection of the second borehole drilling
contract during June/July in Guija.

3.5 Appraisal of the Programme

The manual shallow drilling programme did not have the success and impact originaily envisaged. This
was predominantly due to the lack of suitable sites in the 3 districts proposed, the lateness in the
arrival and limitations of, the drilling equipment and the need to deploy resources (personnel &
vehicles) on the contracted borehole drilling and pump installation programmes in order to meet output
targets Progress was further limited by the reluctance of communities with whom the programme to
provide adequate labour to do the work.

The drilling equipment was not suitable for the zones along the Limpopo as proposed due to hard
gravel and conglomerate layers and depth to water table. it is felt however that the equipment could be
used successfully in areas where the overburden is silts, sands and soft clays and where watertables
are less than 10 metres. Motivating communities to do the work themselves without payments will
remain a very real obstacie unless indigenous organisations like the Churches are directly involved



Chapter 4 Handpump Installation, Maintenance and Repair Programme
4.1 Introduction

In accordance with PRONAR policy on handpumps WRC installed the two types of recommended
handpump; the Afridev for depths up to 80 metres ( a revision of the original guide-line’ of 45m following
the development of stronger forged steel hooks and eyes on the pump rods) and the Volanta for 60 - 90
metres. Both pumps operate by positive displacement and were originally considered village level
operation and maintenance (VLOM).

A third type of pump was installed but only as a last option in places where there was a critical
shortage of potable water and where the discharge of localised (suspended) aguifers was less than
0.5m3 The Bucket Pump, a simple bucket and windlass lifting device designed for boreholes was
mounted in such cases eg. Keke in Chigubo District. See Figure 4.
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4.2 Components of the Programme

The implementation of the Programme can be divided into 4 main components; community awareness.
construction of the concrete aprons and bases. pump maintenance group training and pump
installation, and pump care, water transport and storage education.

421 Community Awareness

Prior to the start of any work on a new borehole the Community Liaison Officer (CLO) and 1or 2
animators would meet with the communities to remind them of all the responsibilities associated with
having a borehole and pump. Namely:-

- Provision of labour for construction work

- Selection of 2 women and 2 men to form a pump maintenance group

- Instail the pump under supervision

- Construction of a protective fence around the pump

- Set up and contribute to a pump maintenance fund from which to buy spares to
maintain the pump

- Keep the pump environment clean and tidy and be open to receive water and sanitation
education

Once this meeting(s) had taken place the Construction Supervisor in coordination with the CLO would
devise a construction schedule. Each community would then be informed when they should be
available and ready to work well in advance.

1,V



4,22 Construction of Pump Aprons and Bases

Although the pump aprons and bases for the Afridev and Volanta are different the organisation of the
work was basically the same. In order to facilitate the construction of the concrete aprons and bases
(especially as water was scarce in most of the area) cement biocks were made at the WRC camps
and transported to site along with other materials, gravel, sand, cement, water and tools. Construction

usually took 1 to 112 days for Afridev bases and 2 days for Volanta bases.
4.2.3 Maintenance Group Training and Pump Installation

Afridev Handpump

Two men and two women were selected by the community to form a pump maintenance group (PMG)
with responsibility for maintaining (and repairing) their pump and for keeping the pump environment in
good order. One maintenance group for each pump - the smallest management unit - was found
through experience to be the most effective. This group received 1 full day of pump training which
where passible coincided with the construction work. This training done by the pump technician and/or
pump trained animators involved the identification and naming of pump parts, learning how the pump
worked, which parts were likely to wear and need regular replacing, how to diagnose probiems and the
concept of routine maintenance Immediately before the pump was installed this initial training was
reviewed. The PMG then install the pump under the supervision of WRC staff. Where a number of
pumps were to be installed in the same village or close by training may have been given to more than
one PMG at a time. Each PMG would install their own pump and then assist in the installation of the
others. In this way they were exposed to the installation procedure on several occasions - an advantage
should a repair be required. It also meant that relationships were developed between PMGs and thus
solutions to pump problems or lack of a spare part at a particular pump may be found more locally and
easily. '

Pump installation took a maximum of one day with the installation of the rising main followed by the
foot valve, piston, rods and the fitting of above ground parts except the T - handle (to prevent use). The
pump was then left overnight. The following day, assuming all conditions had been met eg. the
protective fence was complete, the pump was handed over to the community . Handing over involved
pumping water and cleaning the pump apron and drain, giving the PMG a fishing tool, M24 spanner.
pump log book complete with borehole and pump installation data, a list of the costs of pump spare
parts and a brush (to encourage cleaning) Once this small ceremony had taken place the community
was both technically and financially responsible for the pump.

Volanta Handpump

The experience with the Volanta handpump from the EWSI had indicated it did not have VLOM
characteristics at its present level of reliability primarily due to the high cost of spares. This meant that
the community could never become financially responsible for the maintenance and repair of the pump
- a conclusion confirmed in a report for CARE International on a cost recovery pilot project in Machase

As all but 3 of the Volanta pumps were located in Chicualacuala District and centered on Mapai a
different approach was adopted Here a two man community 'repair team' was intensively trained in the
installation, maintenance and repair of the pumps and supplied with tools and spare parts. They along
with the WRC pump technician, assistant and the community then instalied all the pumps. Basic
training of 2 caretakers for each Volanta pump took place during the two day installation period.
However they were mainly responsible for maintaining a clean pump environment and should a
problem arise for informing the ‘repair team' and then assisting in the repair.

Thg Volanta pumps were handed over In a similar way and the community encouraged to set up a
maintenance fund with the view to making a contribution to the cost of repairing their pump eg. they
were responsible for buying the glue, thinner and sandpaper required for any rising main repair.

4.2.4 Pump Care, Water Transport and Storage Education

Throughout the duration of the activities described above, and for a period after the installation of the
pump, community meetings, home visits and informal pump site education sessions were carried out
by pairs of animators. The target group was the women and girls, the primary collectors of water and
users of the pumps. The aim was to make them aware of the need to keep the pump environment
clean and hygienic and to educate them in how 1o transport and store water.



4.3 Pump Inistallation, Maintenance and Repair Details

4.3.1  Pump Numbers

A total of 133 handpumps were installed during the Programme - 108 Afridevs, 19 Volantas and §
Bucket Pumps. This brings the total number of pumps installed on boreholes to 162 since the
beginning of the original grant. Table 4 3 summarises pump numbers and types by district. A database
of all pump installations (1992-1985) 1s included in Appendices C1 to C3. Standard PRONAR pump
installation, maintenance and repair forms have also been completed and will be submitted to DPOPH

Table 4.3 Summary of Pump Installation Numbers and Type by District 1994-1995

District T]ype of Pum;[) Comments
Afridev Volanta Bucket

Massangena 27 - - All new boreholes
Guija 51 1 - 3 rehabilitations
Chicualacuala 9 17 - All new boreholes .
Mabalane 11 - 1 1 3 Manual (Vonder Rig) boreholes
Chigubo - 11 - 4 All new boreholes
Totals 109 19 5

Total number of handpumps installed 1994/95 (RWSSP} =133

Total number of handpumps instalied 1992/93 (EWSI) = 29

4.3.2 Pump Performance and Pump Failures

Details of all reported failures, estimated repair costs and analyses for both the Afridev (in
Massangena) and Volanta handpump are presented in Appendices C5 and C6.

The Afridev pump has proved in general to be reliable and has performed well in the short term. Of the
65 pumps that have been installed for more than one year 47 (72%) have never had a problem, 6 are
reported to have failed just once and 12 more than once. Annual maintenance and repair cost at on
average between US$20 and US$40 to the communities is considered acceptable and payable by
most of the participating communities.

A number of problems however have been experienced with pumps installed to depths in excess of 55
metres and with large estimated user groups. Initial breakages of the hooks on the pump rods appears
to have been resolved though a few breakages of the rods are still being experienced as are
breakages/cracking of the PVC rising main. In the long term concern is expressed over the rate of
corrosion of a number of metallic parts of the pump especially in areas where salinity levels are high.

The Volanta handpump remains unreliable and at present rates of failure unsustainable in the long
term without external assistance. The vast majority of the failures are rising main related - separation of
the rising main and breaking/cracking of the couplers used to join the PVC tubes. The pump
manufacturers have recently produced new stronger couplers and PVC solvent cement. Both are being
tested in Mapai. The introduction of centralisers should also be considered. The pumps installed during
the current phase of the programme in December 1994/January 1995 are estimated on average to
have been non functional due to pump failure for 20% of the time. The estimated average cost of
maintaining each new pump in a working condition is US$ 1.00 per day. This is the cost of spare parts
and materials alone and represents the level of contribution the community must collect in order to take
financial responsibility for their pump.



4.4 Sustainability

Sustainability of the handpumps in the long term by the communities themselves remains a difficult
issue and one that is not easily resolved especially in isolated rural areas where there is little or no
infrastructure, poor communications and often barely a cash economy. In order for pumps to be
sustainable the communities must be technically able to maintain and repair their pump, be financially
responsible for their pump and have access to spare parts for their pump. WRC addressed these 3
constraints to sustainability for the Afndev handpump by:-

i) Training community pump maintenance groups before and during pump installation and by
holding 1 day maintenance and repair workshops within 1 year of instaltation. The Mobile
Pump Maintenance, Repair and Menitoring Unit (MMMU) will continue to provide refresher
training at least until September 1996.

ii) Encouraging each family to contribute towards a pump maintenance fund and to buy spare
parts when a significant fund has built up. Regular meetings were held by the CLO stressing
the importance of such a fund and monitoring the contributions collected whenever possibie No
specific figure for a per family contribution or how the money should be collected was impose
by the Programme. The role of the CLO was more that of a facilitator so each community could
discuss and decide what was appropriate for them.

jii) Making spare parts available, initially an attractive financial proposition for the communities
and by providing outlets for the sale of spares and through the MMMU. No spares were giverr
during installations all spares had to be purchased. Once a stock of spares had been acquired
by WRC boxed sets of recommended spares were put together and sold/are being sold by
WRC at a’competitive price until the end of the year to encourage communities to buy spares.

The issue of sustainability was also addressed along with the issues of installation, routine
maintenance , repair, reliability, quality control and the availability and commercialisation of spares
during a week long seminar/workshop facilitated by WRC in association with CARE International at the
7 de Abnl camp in Guija (July 1995).

The sustainability of the Volanta handpump is much more problematic for a number of reasons and at
this stage is not sustainable without external assistance.

i) The pump working at depths over 60m has proved very unreliable as mentioned earlier. This
has become a demotivating factor for the communities dependant on them.

i) The availability of spares despite Stenaks taking on responsibility for their supply is poor as
they still need to be imported from Holland

iti) The cost of spares is prohibitive for the communities to be able to afford.

WRC is committed to the communities served by the pump and has set up a two man community
technical maintenance and repair capacity in Mapai. Small salaries and all spares are provided by
WRC. In addition the MMMU will provide back-up support. Some communities eg. Gerez have been
provided with a full set of tools and spares and have proved capable of repairing the pumps
themselves. Further to this WRC is investigating the possibility of bringing in an independent
consultant to assess the design limitations of the pump and propose a plan of action.



4.5 The Mobile Pump Maintenance, Repair and Monitoring Unit (MMMU)

Once the implementation phase of the RWSSP had been completed a team of 3, including the Pump
Installation Technician and CLO, was set up to support the sustainability initiatives. The role of the
MMMU includes:

- Assisting communities to repair pumps

- Encouraging the communities to carry out routine maintenance and help decide a
maintenance schedule for each pump.

- Providing ‘refresher training' for pump maintenance groups

- Reminding communities of the importance of keeping the pump clean and hygienic

- Monitoring and encouraging the community to collect contributions to the pump maintenance
funds and to purchase spare parts regularly

- Providing an outlet for the sale of spare parts

- Supervising the work of the community Volanta repair team in Mapai and providing spares

- Monitoring the use and user group numbers for each pump

- Periodically measuring the hydrostatic water levels and the water quality in the boreholes to
monitor any changes

Through this initiative it is hoped (expected) that most communities served by an Afridev handpump will
independently meet its responsibilities and secure a clean safe water supply in the long term.



RURAL SANITATION AND HEALTH EDUCATION PROGRAMME

Introduction

The rural sanitation and health education components of the programme were designed to compliment
the provision of clean safe water through the borehole drilling and pump installation programme so as
to maximise beneficial impact, to promote improved public health and sanitation and encourage
communal participation and care of water resources.

The Rural Sanitation Programme consisted of three main activities:-

- Construction of demonstration (model) pit latrines
- Making of concrete latrine slab and tops, and
- Education to encourage the adoption of improved hygiene and sanitation behaviour

Although the overall objective was to facilitate public awareness of sanitation-hygiene issues at all
pump sites demonstrations of improved pit latrines were targeted on communities where population
densities were higher eg Mbocoda in Massangena District, Mapai in Chicualacuala District and Donga
in Guija District.

Chapter 5 Rural Sanitation Programme

8.1 INPF Improved Pit Latrine Project

In 1992 INPF (National Institute of Physical Planning) established technical standards and
specifications for the construction and siting of improved pit iatrines under the National Low Cost
Sanitation Programme (Projecto de Latrinas Melhoradas). It was these specifications that were
followed by WRC (Figure 5 1). In coordination with INPF, Xai-Xai the Construction Supervisor,
Sanitation Technician and Mason attended a week long training course to familiarise themselves with
these specifications, to learn how to make traditional pit latrine siabs for rural situations and to procure
the appropriate latrine slab mouids for the programme.

Figure 5.1 The Improved Traditional Pit Latrine
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Figure 5.2 Diagram Showing the Implementation Process for the Rural Sanitation Programme

Community meeting prior to drilling new borehole
Introduction of Sanitation Programme

v
Efonstruction Supervisor and community leaders identify WRC mason starts making latrine siabs and

uitable location for demonstration latrine krains a community mason(s) - WRC Camp
{ |
Vv Vv

onstruction Supervisor and Sanitation Assistant demonstrate ommunity mason takes over making of

e construction of an improved pit latrine - health/hygiene reasons atrine slabs after 1 to 2 weeks

nd benefits for having and using a latrine are discussed

|
v

1 man and 1 woman are chosen to help the
ommunity with the construction of fatrines
|
Y
ommunity members dig pits, collect building materials
nd request concrete latrine stabs from WRC
|
v
An Animator or Sanitatlon Assistant verify that the pits and
materials are approprate and inform Construction Supervisor
|
v
IConcrete latrine slabs and tops are then distributed
by WRC at no cost to the community
i
v
. JAnimators visit families to further advise on use, sanitation
hygiene and heath matters and to check latrines

€ e € E— o L

Notes:

Each animator was assigned an area to work in and was responsible for encouraging families to adopt the use of latrines
Sanitation and hygiene education was not restricted only to those who constructed latrines. Animators made househole visits and
arranged meetings to talk about such issues

Table 5.3 Summary of Distribution of Latrine Slabs

District Number of Demonstration Number of Latrine
Latrines” Siabs Distributed
Nassangena 5 255 I
Guija 8 651
Chicualacuala 3 . 512
Totals 16 1418 |
Notes:

* Does not include latrines built as demonstrations at the WRC Camps at
Mapai, Donga, Mbocoda and 7 de Abril



5.2 Programme Approach
Figure 5.2 illustrates the steps In the implementation process.

5.3 Success
16 demonstration pit latrines were constructed and over 1400 families/households adopted the design
and built latrines for themselves Table 5 3 above summarises the locations and numbers by district of

demonstration latrines and the total number of latrine slabs distributed. Appendix D2 gives details of all
villages where latrines were made.

54 Problems and Limitations

The introduction of up graded pit latrines was limited by:

- Perceived lack of need for improved sanitation practices despite education messages brought by
WRC. This was particularly apparent in areas with low population densities, where there was plenty of

bush and where populations made daily tnps to their fields some distance from their homes.

- Reported lack of time to collect building materials and dig the pit at certain times of the year ie.
harvesting and land preparation/planting

- Lack of tools to dig a pit and cut wooden poles

- Lack of natural building materials close by, the lack and cost of transport to collect raw materials.
This is particularly acute in places with higher population densities where there is a greater and felt
need for improved sanitation practices. Significant effort or expense is incurred if people wish to adopt
even simple sanitation technologies. This in many cases in poor rural lo¢ations is a limiting factor.

- Type of underlying soil/rock formation. In some areas the ground was too hard to dig 2m deep pits
without specialised tools in others the ground was prone to caving/collapsing after rainfall. Both were
demotivating for communities.

- In parts of northern Gaza where many men are working in South Africa the lack of a male member of
a household to dig the pit was reported as a limitation.

- The lack of time on the part of WRC animators to effectively get the sanitation messages across and
limited time the population had to see the benefits of latrines from those who adopted the design early
on before WRC latrine slabs were not available.

On the technical and practical side a number of problems were encountered:-

- The tops for the latrine slabs as specified were prone to breaking across the middle.

- Transport of the slabs was not easy and did lead to breakages and wastage

- Unless adequately supervised in using the latrine children were reported to have accidentally
dropped the top into the pit!

- There was rarely enough raw maternials to construct a roof for the latrine so after rain maintenance
and refilling around the latrine slab was required.

- Often there was a lack of adequate containers to hold water in the household so no water was
available for handwashing at the latrine after use.

A



Chapter 6 Community Water, Sanitation and Hygiene Education Programme
6.1 Aim of Programme

The primary aim of the programme was to make the link between a clean safe water supply, good
sanitation and hygiene practices and good health. In doing so through an education and training
programme it was hoped to encourage communal participation and care of water resources, improve
public health and thus maximise the potential beneficial impact of the whole programme.

6.2 Scope of Work

After their initial training in Chokwe 5 female animators under the supervision of the Community
Education Advisor were assigned specific areas/zones often bairros or villages for which they were
responsible. After 4 months as the programme expanded geographically a further 4 animators were
trained and assigned work locations.

Animators had the responsibility for community education {and training) associated with the 5 main
activities of the programme:

- Pump care and hygiene (+/- maintenance)

- Water transportation, storage, utilization and water borne diseases

- Sanitation, use and maintenance of pit latrines

- Hygiene, personal, environmental and food '

- Health, basic heaith messages to combat high incidences of diseases identified during the
baseline survey eg. Bilharzia or diarrhoea.

The locations and methods used for community education were varied and depended primarily on the
specific messages, type of community (dispersed rural, communal village, illiterate) and the time and
resources available to the animators. Table 8.2 outlines the locations, methods used and target groups
for education and training sessions.

During the initial water resource survey of Chigubo District it was evident that many communities had
inadequate containers for collecting, carrying and storing water. Small broken, topless containers
animal skins and rusty cans were being used. In response to this need WRC distributed nearly 2000
twenty litre water containers primarily in Chigubo and northern Guija but also latter on to needy families
in Mabalane and Chicualacuala districts. Distribution figures are presented in Appendix E1.

6.3 Limitations to the Impact of the Programme

The size of the whole programme in terms of the number of beneficiaries and geographical size in
relation to the resources (personnel and transport) available for education activities meant that an
extensive rather than intensive approach had to be adopted. This in turn limited the potential impact of
the programme. Behavioural and attitude change requires time.

The impact of the programme was further limited by the lack of time the mothersiwomen had to either
attend small meetings/discussion groups or were at home to benefit from a home visit. Many women in
the rurai areas spend time in their fields during the day returning after 16:00 thus giving them little
opportunity to receive education messages. Literacy in the programme area was estimated to be
significantly less than 20% and although demonstrations and pictures were used wherever possible
this too limited the promotion of improved hygiene and sanitation behaviour. Many communities were
also in a state of flux due to population movements, repatriations and continuing internal
displacements. Without a stable community it was impossible to set up health care groups or identify
suitable village level promoters. Many families were not sure whether they would be staying or leaving



Table 6.2 Outline of the Components, Locations, Methods and Target Grbups for Community Education

Component Messages Target Groups Training Location Training Method(s)
PUMP Care of Pump Users - Community meetings Discussions
Cleanliness 98% women and Pump sites Demonstrations and informai talks
Maintenance girls during time of collecting water
WATER Transport Water collectors Pump sites Demonstrations
Storage Household keepers  Small meetings Discussions
Usage (women and girls) Household visits 1 to 1 conversations and instruction
SANITATION Why use a latrine Men and women Cormmunity meetings Teaching sessions using pictures
How to use [atrine and  Men, women and Latrine constructions Discussions
handwashing children over 5 years Small meetings Practical demonstrations
Maintenance of latnne  Men and Women Schoals

Household visits

HYGIENE Personal (washing) All
Environmental (waste ) All

Schools and clinics  Teaching sessions using pictures
Small meetings Discussions

Food Women and girls Traditional washing  Stroy telling ,songs and dramas
site eg. riversflakes 1 to 1 conversations :
Household visits
HEALTH Area specific Women and children Clinics Teaching with pictures
eg. Bitharzia, Scabies Small meetings Discussions
Household visits 1 to 1 conversations

Notes: Each animators work was evaluated during the course of the programme against a series of ¢riteria
eg. number of latrine siabs requested, standard of pump cleanliness, organisation of households in terms
of cleanliness water storage, hygiene and waste disposal
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Chapter 7 -Programme Outputs and [nitial impact

Since the inception of the EWS! in November 1992 World Relief has drilled and equipped with manual
pumps 162 boreholes. Table 7 1 shows that in the areas targeted by the RWSSP in the 5 districts
these water points represent 94% of all protected water sources and provide an estimated 1 4 miflion
litres each day to a beneficiary population of over 130,000. This represents an average of 11 litres per
head per day Although this is still low it i1s a significant improvement especially as there I1s evidence
that the population figures provided by the District Administrations and used here are inflated!

An initial impact assessment of the programme can be made by comparing the baseline survey data
before the implementation of the programme and the resurvey data using the same questionnaire just
over one year after the pumps were installed. Summary analysis data for Massangena only are
presented in Table 7.2. A comparison shows that. _

- More than one third of all households sampled after programme impiementation were returnees
compared with only 2% before.

- 96% of the population draw water now from protected, clean and safe water points as opposed to 7%
before the programme

- Collection of water per day per household has increased on average by 19 litres or 33%. This
increase appears to be the result of more people collecting water rather than each person collecting
more water. :

- Distance to water source has been reduced 1o an average of 700 metres whereas before it was more
than 2.6 km and time taken to collect the same volume of water has been reduced to 30 minutes from
more than one hour and twenty minutes.

- The incidence of dysentery reported by households in the 3 months prior to the respective surveys has
dropped from nearly one third of all households to less than one percent.

- A twenty five percent decrease in the incidence of bilharzia is also shown with the population
spending less time at the river.

The indirect benefits from the programme should not be underestimated either. As a result of World
Relief water points:

- Small vegetable gardens are being planted at up to 10 locations near the pumps

- Construction and improvement work has been possible within many villages as water (often drain
flow) is used to make mud and bricks (for own use and for sale)

- Building work has made been possible on a larger scale by other NGOs working in the area. Schools.
health posts (SCF, LWF, AMDA, MSF, NRC) an Agua Rural workshop (NOVIB), and Administration
building rehabilitation have all been made possible as water in the region has become more
accessible.



Table 7.1 Analysls by District of Number of People per Borshole and Estimate of Available Water from Handpumps per Head of Population

Name Number Number of Number Estimated Date of Ratio of ~Estimate of Avaliabie
of of Worlid Rellef of Other | Total Poputation Population Peopls Litres Water per Other Water Sources
District Villages Pumpsl Pumps now supplied | Estimate | per Pump | Pumped Day | PersonDay
A v B
FASSANGENA 18 21{ 0O 1] 1 28 25,716 23/08/95 918 268,800 105 ave River
ICHIGUBO 11 11 0 4 0 15 6,800 16/05/95 440 147120 17.7 Very limed
r\ few hand-dug wells
ICHICUALACUALA 12 9 |34 0 0 39 18,922 26/09/95 485 230,400 122 [Trein - twice a week
L Impopo River
MABALANE 11 %1 2 1 0 17 9,376 20/10/95 552 146,860 15.7 L impopa River
IGUA 18 61 { 3 o 10 73 72,164 11/10/35 989 696.000 9.6 ISome 34 hand-dug wells
Limpopo River
otals 70 122) 35} 5 " 172 132,798 172 1,459,200 11.0
A = Afridev
V = Volanta
B = Bucket

Other pumps Include Afridev, india MK il and National
** Based on field experience of 12 hours operating time per day at 80% utilization.

Afridev pump discharge 1000 M, Volanta 500 I and Bucket Pump 300 ihr

Poputation estimates are based on iatest avaliable data from district Administrations and village leaders
All districts have seen and increass in population by at least 20% since the stant of the programme.

8g. In Massangena District in December 1993 population estimate was 19,799,




Table 7.2 Baselipne Survey Data and Water Source, DI <o, Time ctices Comparison - Massangena Distric 1994 and August 1995
Adela/Bsiro Number of Tolat Gender Tolal No. Resldential Status Water Source | Distance Time Teken Total Volume
Houssholds | Number of Mate Femals Children | Resident | Displaced | Retumee | Pump | River to to Collect of Water
Questioned | inhabltants <5 ysars Source | Water per Day Collected
(kms) (hrs) (litres)
April 1994
[Totals 285 1860 810 105 191 226 52 7 21 264 - - 16,606
Average - 6.5 - - 0.7 - - - - - 26 14 ' 58
Percentage - - 44% 56% 10% 79% 18% 2% 7% 93% - - -
August 1995
Totals 225 1434 609 825 203 126 22 77 217 8 - - 17.310
Average - 64 - - 09 - - - - - 07 08 77
percentage - - 42% 58% 14% 56% 10% 34% 96% 4% - - -
Varlation
(1984 TO 1995 + o7 - -0.1 -2% +2% +0.2 -23% -8% +32% *39% | -89% { 1.9 km 0.8 hrs *19
+H% {40 mins)
Who Coliects the Water? Perceni of | Average Volume Average Volume
Mothers | Daughters | Seons | Others | Population | of Water Carried | of Water Used per Latrines Incidence of Diseass
Collecting per Person Person per Day Yes No Malaria | Dysentry | Scables | Bilharzda
(tres) (ltres)
171 131 3 43 19% - - 50 235 247 92 37 127
- - - - - 48 8.9 - - - - - -
49% 38% 1% 12% - - - 18% 82% *87% 32% 13% 45%
- 201 116 7 115 3% - - 54 171 78 1 45 a8
- - - - - s 121 - - - - - -
46% 26% 2% 26% - - - 4% 76% *35% 0% 20% 17%
3% -12% +1% +14% +12% -9 litres +3.2 Iitres +6% -6% -52% 32% +7% -28%
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APPENDIX Al -

WORILLD RIEELITEY MOCAMBICQURE

PROGRAMA DE ABASTECIMENTO DE

AGCUA RURAL E SANEAMENTO

Distritos de Massengena e Chigubo .
Provincia de Gaza
Abril 1994
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Distrito: Localidade:

Bairro:

Questiondrio
A entrevistada €& (marca uma cruz)
Mae
Qutra (Quem?)

O Pai vive em casa? (se nao onde vive o Pai)

Além destas Maes, existem outras Mdes na mesma casa? (Qquantas)




Quantas pessoas moram na casa? (escreve o0 numero)

Pessoas (incluindo as criangas)

Quantas mulheres e guantos homens? (incluindo as criangas)

Mulheres

Homens

Quantas crian¢as com menos de S5 anos tem em casa? (escreve o

numero)

Criancas com menos de 5 anos

Esta localidade é a sua zona de origem? (marcar uma cruz)

Sim

Nao

(Se nao) Quanto tempo pretende ca ficar?

Sempre

Outra (Qual?)

~

Pouco tempo

Qual é a sua situacgdo residencial?

Residente
Deslocado
— Regressado

Misto

Se é deslocado, de onde vieram?

Outro Pais

OQutro distrito

Mesmo distrito

Para onde vao?
Outro distrito

Mesmo distrito

. Nao sabe
(Pais)
(Distrito) (Localidade)
(Localidade)
(Distrito) (Localidade)

(Localidade)




7. Onde € gque a familia recolhe dgua para casa? (marcar todas Jue
identifica) Diga outras.

Furo com bomba

Pogo aberto comunal
Rio

Agua da chuva

Lagoa

Outro (Qual?)

8. Para qué que usam esta dgua?
Beber
Cozinhar
Tomar banho
Lavar loicga
Lavar roupa
9. Onde é que a made lava a roupa? (marcar uma cruz)
No mesmo furo com bomba
No mesmo pogo
No rio ou lagoa
Casa

Outra (qual?)

10. Qual é a distancia & fonte principal de onde tira a agua?

Perto
Longe

Muito longe
Se possivel diga o numero de guildmetros? (medir com carrc!)

Km Ndo sabe



11. Qual é a guantidade que consegue tirar por dia? (escreve ¢ n
de litros ) Diga o numero de latas.

Diga: E possivel ver o tamanho das latas?

(de latas, calcule os litros. Ao mesmo tempo, podem ver cone

€ gue guardam a dgua ¢m Ccasa - coberta ou nao) '
Litros
Nao sabe

12. Qual é a quantidade gue a familia utiliza cada dia para:

Beber (escreve o numero de litros ou latas)
Tomar banho

Cozinhar

Lavar roupa

13. Quanto tempo leva para recolher toda a dgua para a familia
para um dia? (escrever o numero) Diga: Inclui todas as viagens
por todas as pessoas.

Numero de viagens
Quanto tempo de viagem (incluir o tempo de ida e
volta e espera a fonte) (escreve
horas/minutos)
Todo dia

Ndoc sabe

1l4. Quem recolhe a dgua?
Méae
Filhas (Escreve o numero e diga a idade)
Filhos (Escreve o numero e diga a idade)

Qutros (Quem?)

15. A familia tem latrina? (marcar uma cruz)

Sim . Nao
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16.

17.

18.

(Se sim) Quem da familia usa a latrina?

(Se sim) Outras familias usam a latrina?

Pail
Mae

Criangas

Criangas com menos de 5 anos com ajuda -dos Pais

Sim

(Se ndo tem latrina) Onde @ que a familia defeca? (marca todas
que identificar)

——

No chao perto de casa (pergunta: onde?)

No chéao fora do quintal

Outra latrina
+Machanba

Outra (Onde?)

Onde vao gquando estdo doentes?

Se nao vai ao Posto/Centro de saude guando estd doente

porqué?

Curandeiro

Posto/Centro de saude

Outro (qual?)

Nenhum lado

Muito Longe

Falta de transporte

Falta de dinheiro

Falta de pessoal qualificado

Falta de medicamentos

Outras (guais?)



19.

20.

Quais sdo as doengas mals comuns gue as criangas sofreram nos
3 meses passados?

Malaria/febres

Sarampo

Diarréia simples
Diarréia com sangue

Dor de estdémago/vdémitos
Doengas de pele ou sarna
Bilhaziose

Outra {(Qual?)

Nao sabe

Quantas das suas criancas fizeram fezes liquidas no mesmo dia
durante os Ultimos trés dias?

Criangas



APPENDIX A2

WORLD RELIEF RURAL WATER SUPPLY AND SANITATION PROGRAMME

Baseline Survey Dat i 1 - Mass na District
[ I | |
Aldeia/Baimo | Number of Total Gender Total No. Residential Status Water Source | Latrines Incidence of Disease
Households |Number of | Male | Female| Children |Resident| Displaced|Retumee| Pumps | River | Yes | No | Malaria | Dysentry | Scabies | Biharzia
Questioned | lnhabitants <5 years
[:aninge 15 151 66 85 21 13 0 2 7 8 4 1t 11 14 12 2 11
assangena 14 91 49 42 12 10 4 0 14 0 10} 4 10 2 0 3
Sede
Chicumbo 59 420 173 247 53 2 25 2 - 59 9 | 50 55 25 8 23
bocoda 120 n7 308 409 80 a3 25 2 - 120 | 19 | 101 110 54 17 55
Ngomane 32 221 105 116 23 13 18 o - 32 2130 29 13 4 3
Mapanhe 33 293 138 155 30 3 30 0 - 33 213 32 16 6 15
iMabondzo 44 20 120 171 23 M4 8 2 - 44 3 41 3 7 3 17
Cufamune 32 222 g2 130 14 19 13 0 - 32 3 29 30 5 6 16
Mucambene 60 388 175 213 41 57 2 1 - 60 i1 | 498 50 12 9 25
ISigetto 60 434 184 250 40 36 21 2 - 60 4 | 56 52 16 21 7
Muzamani 45 338 171 167 48 20 25 0 - 45 0| 45 k)] 21 3 13
Mavue 46 300 122 178 37 32 14 0 - 46 14 | 32 45 26 28 1
Mavue 15 59 28 31 5 12 3 0 - 15 g} 15 9 1 0 5
Fronteira
Totals 575 3925 1731 | 2194 427 374 189 it 21 554 | 81 | 404 | 507 210 106 184
Average - 6.8 - - 0.7 - - - - - - - - - - -
Percentage - - 44% | 56% 11% 65% A% 2% 4% 96% }14%]86%| *88% 37% 18% 34%

* = percentage of households that reported at least one case of the disease in the previous 3 months

Jv




APPENDIX A2

~

WORLD RELIEF RURAL WATER SUPPLY AND SANITATION PROGRAMME

Water Source, Distance, Time, Quantity and Practices Anatysis - Massangena District, April 1994

Aldela/Baimo | Numberof |  Total Household Principie Water Source Distance { Time Taken | Total Volums Who Collecis the Water? Average Volume |  Average Volume
Households | Numberof { Pump | Well | Traln | Lake | River fo to Collect of Water Mothers | Daughlers| Sons | Others | of Waler Camlsd | of Water Used per
Questionsd | inhabliants Source | Water per Day Collscted per Person Person psr Day
{kms) {vs) __(Hres) (itres) (itres)
pManinge 15 151 7 - - - 8 05 05 2285 10 8 6 95 15.1
pMassangens 14 86 14 - - - 0 05 05 1565 12 7 5 65 18.2
Seds
Chicumbo 59 420 - - - - 59 5 15 3415 39 3t 10 43 8.1
Mbocoda 120 717 - - . - 120 2 1 6056 33 19 4 108 84
Ngomane 32 221 - - - - 32 7 2 1410 35 9 8 27 6.4
Mepanhe 3 293 - - - - k] 10 4 2170 37 8 7 42 74
pMabondzo 44 231 - - - - 44 1 2 2295 45 41 1 8 24 79
ICutamune 32 222 - - - - 32 1 2 1730 22 20 11 33 78
Mucambene 60 368 . - - - 60 7 2 2675 43 36 2 9 28 69
Siqetio 60 434 - - - - 60 7 2 2590 45 30 14 ) 60
PMuzamani 45 338 - - - - 45 15 2 2545 46 31 13 28 75
Mavue 46 300 - - - - 46 1 2 1035 39 22 2 16 s
Mavue 15 59 - - - 15 3 1 555 12 8 4 23 94
Fronteira
Totals 575 3920 21 0 '] 1] 554 - - 30326 424 270 3 101 - .
Averags - 68 - - - - - 38 18 63 - - - - 38 1.7
Percentage - - 4% 0% 0% 0% 96% - - - 53% % 04% 13% - -

* = Average usage per household




APPENDIX A3

WORLD RELIEF RURAL WATER SUPPLY AND SANITATION PROGRAMME

Bassline Survey Data $

bhetr 1984 - Gilula Distric

[

Aldels/Balro | Number of Tolal Gender Totai No. Residential Status Woeter Source Latrines Incidence of Disease
Houssholds | Number of | Male |Femele| Chiidren [Resident] Displaced|Returnee] Pumps| River | Well | Lake | Yes | No | Malaria | Dysentry | Scables | Bitharzia
Questioned | Inhabitants <5 years

Acordo do Lusaks 83 480 236 244 61 62 1 - 53 - 10 - 26 | 37 48 26 26 45
IChibabel 65 481 210 271 56 62 3 - 25 18 21 1 |3 48 32 24 a5
Chivongusne 71 505 228 277 45 69 2 - - - 71 - 9 | &2 56 41 19 a8
IChichongoro 45 27 152 175 40 40 5 - 2 - 32 11 171 28 31 21 11 18
IChinhacanine 78 562 250 312 75 61 17 - - 30 48 - 14 | 64 57 23 k¥4 41
IChimbembe 59 541 263 278 73 48 1 - - 15 - 44 18 | 41 38 19 19 30
Manguguane 32 273 119 154 a4 25 7 - 2 2 28 - 21 10 25 2 9 10
Mbalavala 30 206 96 110 20 27 3 - - 7 - 2 8 22 21 9 8 i8
pMbanguene 45 322 132 190 39 36 9 - - - 45 - 3 42 35 14 12 20
gunampunguane &2 325 15% 174 31 61 1 - - - 62 - 1 61 31 17 k3 28
Nhatine 15 125 63 62 22 1] 3 12 - - 15 - 2 13 13 7 9 8
Tomanine 89 557 253 304 56 4 6 39 29 - 60 - 4 | 85 64 27 26 13
[Sifo 44 364 177 187 38 40 1 3 - - 29 15 3|41 a3 16 19 25
7 de Abril 59 395 187 208 52 53 € - - - 59 - 7182 41 12 18 26
Totals 757 5463 2517 | 2946 652 620 75 54 111 72 480 94 | 164 (5937 541 266 263 355
AVerages - 72 - - 03 - - - - - - - - - - - - -
Percentages - - 45% 54% 12% 83% 10% 7% 15% 10% 83% 12% | 22%]|78%] "71% 35% 5% 47%

*= percentage of househoids that repoited &t least one case of the disease in the previous thres months
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APPENDIX A4

WORLD RELIEF RURAL WATER SUPPLY AND SANITATION PROGRAMME

Baseline Survey Data October 1994 - Chicualacuala District

|

-

Aldela/Balrro Number of Tolal Gendsr Total No. Residentlal Stalus Water Source Latrines Incidence of Disease
Houssholds | Number of | Male jFemale] Chlidren |Resldestt| Displaced RolumooL Pump | Well | Traln | Lake | River | Yes | No | Maslara |Dysentry| Diamheal Scables | Bitharzia
Quastioned | inhabitants <5 years
 itatla 46 324 151 173 25 23 20 3 46 7 a9 16 7 25 4 "
IChicusiacusia 15 131‘ 60 71 17 15 15 14 1 11 3 10 6 1
[Sede
Chic. B.B 15 128 59 70 24 3 12 15 14 1 1 2 6 6 2
IChic. B. Militar 15 101 47 54 11 5 10 1 14 15 9 2 3 5 1
IChic. B. Novo 15 153 72 81 19 10 2 3 15 14 1 13 8 13 4 3
IChic. B. Pafurl 15 103 41 62 16 3 12 15 10 5 6 2 3 2
Chic. B.Communal 15 142 7 7 14 2 5 8 % 15 6 7 5 5 1
IChic. B. 25 Junho 15 139 64 75 15 5 10 15 9 6 9 10 [ 5 2
IChicusiacuala B 20 253 107 146 18 9 21 27 3 4 26 25 15 8 10 4
Mapai Estacao 15 106 43 83 10 10 4 1 9 3 13 2 9 7 3 5 4
Mapai B. Novais 15 105 42 63 16 10 5 2 1 12 12 3 6 5 3 4 5
Mapat B. Domingo 15 67 30 37 11 5 10 " 4 1" 4 14 6 6 3 4
Mepal B. Milttar 15 63 26 37 9 9 6 15 15 5 4 4 6 2
Mapai B. Feveriaro 15 1M1 48 63 17 5 8 2 13 2 5 10 12 4 [ 6 4
Mukacsne 30 362 161 201 60 24 & 30 1 23 21 17 4 9 17
16 de Junho 60 516 240 276 73 30 29 1 59 1 37 2 48 21 3 10 13
Regua 14 107 49 58 12 12 2 14 8 6 12 7 7 3 10
Hsfash(u 13 131 81 70 12 137 13 123 10 0 2 3 4
Mpuzs Est & Rio 46 330 191 199 47 39 7 1 45 15 3 40 20 28 9 20
Bulela 16 17 84 87 22 14 1 15 3 12 15 12 2 4 12
Chilemane 3 329 148 181 46 25 & 3 31 28 17 12 6 22
Mapal Ngala 15 122 54 68 12 7 8 1 14 1 " 11 0 9 5 1
IChidulo 30 270 115 155 36 30 28 2 6 24 23 6 15 6 6
Totals 510 4328 1964 { 2361 542 308 184 18 91 76 139 a3 179 1 2351 275 ) 2360 402 203 126 149
Average - 85 - - 1.1 - - - - - . - - - - - - - - -
Peorcentage - - 45% | 55% 13% 60% 6% 4% 18% | 15% | 271% 6% 34% | 46% | 54% | T1% 36% 40% 285% 29%




APPENDIX A3

WORLD RELIEF RURAL WATER SUPPLY AND SANITATION PROGRAMME

Water Source, Distance, Time, Quantity and Practices Analysls - Gutla District, September 1994
AdsiaBalmo Number of Total Household Principie Water Source Distance | Tkne Taken | Totat Volume Who Collects the Water? Average Volume | Average Volume
Households | Number of | Pump | Wek | Train | Lake | River to to Coltect of Water Mothers | Daughters | Sons | Others | of Water Carried | of Water Used per
Questioned | inhabltants Source | Water per Day| Colacled per Person Person per Dy
__(kms) (hrs) _(itres) (itres) (Mres)

Acordo do Lusaka 63 480 53 10 - - - 1 2 5060 36 a8 16 56 10.5
IChibabel 65 481 25 21 - 1 18 05 2 77120 66 64 27 49 16.0
Chivanguene 71 505 - 71 - - - 05 1 6995 61 45 24 54 139
Chichongoro 45 327 2 32 - 1 - 0.1 1 2220 30 6 3 57 6.8
Chinhacanine 78 562 - 48 - - 30 0.5 1 3950 32 32 10 53 7.0
IChimbembe 59 541 - - - 44 15 05 2 8590 76 60 b} 54 15.9
pAenguguane 32 273 2 28 - 2 0.5 0.25 3340 27 43 3 46 12.2
Mbalavala 30 206 - - 23 7 05 1 2490 23 7 9 64 121
Mbanguene 45 322 - 45 - - - 05 1 4030 30 43 15 48 127
Nhampunguane 62 325 . 62 . . . 3 2 4272 55 21 2 8 ) 134
Nhaline 15 125 - 15 - . - 05 05 1176 11 6 2 62 94
Tomanine 83 557 29 60 - - - 03 1 6265 48 M4 13 66 1.2

iSRo 44 364 - 29 - 15 - 1 2 4510 41 1 16 66 124

7 de Abril 53 395 - 59 - - 4 2 4420 76 47 20 31 11.2
Totals 757 5463 111 | 480 0 94 12 - . 65098 612 458 2 190 - -
Average . .12 - - - - - 1.1 14 86 - - - - 52 119
Percentage - - 15% | 63% | 0% 12% | 10% - - - 48% 36% 0% 15% - .

* Average usage per household




APPENDIX A4

WORLD RELIEF RURAL WATER SUPPLY AND SANITATION PROGRAMME

Water Source, Distance, Time, Quantity and Practices Analysis - Chicualac

istrict, October 1994

Aldeia/Bairro Number of Total Household Principle Water Source ] Distance | Time Taken | Total Volume Who Collects the Water? Average Volume | Average Volume
Househoids | Number of | Pump | Well | Train | Lake | River fo fo Collect of Water Mothers | Deughters | Sons | Others| of Water Carred | of Water Used per
Questioned | inhabilants Source | Weter per Dayj Collscted per Person Person per Day
(kms) _ (ws) (tires) (Htres) (res)

| itatla 46 324 46 2 25 3375 35 27 0 17 43 104
Ehlcualacuala 15 131 15 04 2 3410 n 9 1 1 155 260
[Sede

Chic. B.B 15 129 15 06 1 2510 15 3 0 0 139 195
Ehbc. 8. Miitar 15 101 1 14 15 2 1620 12 2 0 6 81 16.0
IChic. B. Novo 15 153 15 25 3 1800 13 8 0 5 69 118
Chic. B. Pafurl 15 103 15 05 2 620 13 2 0 3 E2] 60
IChic. B.Communal 15 142 15 25 3 700 12 3 0 3 39 49
Chic. B. 25 Jurto 15 139 15 2 1 770 15 4 ] 0 41 5.5
Chicualacusta B 30 253 27 3 1 1 2045 27 20 0 3 41 8.1
yiapai Estacao 15 106 9 6 05 2 1565 1 9 1 3 65 148
Mapat B. Novais 15 105 2 1 12 2 15 1600 11 13 0 9 48 15.2
Mapai B. Domingo 15 67 1 4 08 2 955 13 2 1 o 60 143
Mapai 8. Milltar 15 63 15 0.2 3 1570 15 8 4 8 '58 249
Mapai B. Feveraro 15 111 13 ] 2 05 1 900 1 6 7 0 38 8.1
Mucajane 30 362 30 1 1 4025 23 1% 20 0 68 1
16 de Junho 60 516 59 1 1 1 5945 70 42 12 0 48 115
Regua 14 107 14 0.5 0.5 1350 14 5 8 o 50 126
Mafasitels 12 131 13 8 6 1375 14 3 4 0 €5 105
Mpuze Est & Rjo‘ 46 390 1 45 7 5 3143 4 21 ] 1 48 8.1
Bulela 15 171 15 5 3 1680 20 6 0 0 66 98
Chismane 3N 328 3 3 2 210 23 25 0 4 85 98
Mapal Ngata 15 122 1 14 0.7 1 5150 1" 6 ] 6 224 422
[Chidulo 30 270 28 2 2 1 3208 32 3 0 8 A4 19

otals 510 42325 91 7% 139 33 171 - - 52526 470 273 58 69 - -.

Average - 85 - - - - - 20 24 103 © . - - - 604 12.1
Percentage - - 18% | 15% | 27% 6% H% - - - 54% 3% 7% 8% - -




APPENDIX A5

WORLD RELIEF RURAL WATER SUPPLY AND SANITATION PROGRAMME

Water Source, Distance, Time, Quantity and Practices Anatysis - Mabalane District, March 1995
Aldela/Bsirro Number of Tolat Water Source | Distance | Time Taken Total Volume Who Coilects the Water? Averags Volume Average Voluma
Households | Number of | Lake | River to fo Collec! of Water Mothers | Daughters] Sons | Others | of Water Carried | of Water Used per
Questioned { inhabitants Source | Water psr Day Collected per Person Person per Day
(kms) (hrs) (itres) (litres) (ilires)
Hoyo Hoyo 13 148 19 2 1 2570 21 16 12 52 174
Combomune Rio 30 234 30 5 3 231 23 19 8 46 89
Zona-8 13 95 13 2 15 1275 10 7 6 55 134
Zore-9 17 140 7 1 1 1920 11 14 8 58 137
Matidze N 249 a1 1 0.75 3420 18 45 16 43 13.7
Mabomo 48 439 48 2 1 3250 30 21 13 51 74
IChipsuane 22 169 22 3 2 3200 25 14 1" 64 18.9
[Totals 180 1474 o 180 - - 17956 138 136 0 74 - -
Average - 82 - - 223 15 ‘100 - - - - 52 12.2
Percentage - - 0% | 100% - - - 40% 39% 0% 2% - -

* = Average usage per household




APPENDIX Bl

WORLD RELIEF MOZAMBIQUE - Rural Water Supply and Sanitation Programme

Evaluation of Borehole Drilling Tender and Contract RWS 01/94

Background

On Tuesday 8th February 1994 World Relief published in the newspaper "Noticais" an
invitation to tender for a contract to drill 25 boreholes in the Districts of Massangena and
Chigubo. This same invitation to tender (attached) was also sent ta a number of external
(non-Mozambican) drilling companies who had learned of World Relief's rural water supply
activities and had visited World Relief in Maputo over the last 8 months. As a result 14
companies collected the tender documents and by 4th March 1994 10 bids had been
received. The names and addresses of these companies are also attached.

Qpening Procedures
The original procedure for opening the documents, Point 8 in the tender document, was
altered as a result of a discussion with World Relief's donors when it was decided more time
should be made available for an evaluation of the technical bids. A fax notifying all bidders of
this change was sent on 25th February 1994. Deadline for the submission of bids was 09:00
on 4th March. A public opening of the bids was held at the World Relief office in Maputo at
09:30 on that same day. All the financial proposals were opened and in turn the prices
quoted for selected key itemsiworks were read out to allow interested parties present an
immediate assessment and comparison of the various bids. The selected key items/works
were:

- Mobilisation cost
Drilling cost for 0 - 50 metres
Drilling cost for 50 - 100 metres
Supply and installation of 4" PVYC casing
Supply and installation of 4" PVC screen (filter)
Supply and installation of gravel pack

Financial Evaluation

Immediately following the public opening the World Relief Water Engineer undertook a cost
comparison/evaluation exercise. This comparison was based on:

Initia! mobilisation cost
300km of mobilisation beyond 20km

and the assumption of 25 Boreholes to 50m each with:-

110mm PVC casing to 50mm with 9m of screen
0.2m3 of gravel pack

3 hours development

pump and recovery test

sanitary seal

full set of reports

This enabled the financial bids to be ranked according to cost and to rationalise this cost a
per borehole and per metre cost was calculated.

Two of the financial bids received did not meet the specifications or foliow the tender
guidelines and were therefore deemed non responsive. The other 8 bids were accepted and
compare as overleaf.
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Modrill - A Mozambican company with considerable experience in Mozambique but with a
very varied reputation. Rate of progress is generally good but the quality of work especially if
unsupervised has been report poor. The technical proposal is good but has two serious
flaws, the experience of the foreman and the standard of the reporting forms and geological
logs. Both points have been brought to their attention before. World Relief's concern is their
ability to deal with hydrogeoclogical problems should they arise, give good detailed reports
and hydrogeological data and provide good logistical support and back-up.

Terrasearch - Although this South African company has no experience in Mozambique and
is as yet unregistered it does have considerable experience in several other Southern African
countries, The drilling rig and equipment provided for the contract allow the use of both rotary
and down-the-hole hammer techniques. An understanding of waterwell problems and the
hydrogeology of the area was indicated in both their technical and financia! proposals. The
experience, education and background of the foreman and standard of drilling log and
reporting forms to be used are superior to Modrili. Concern over the logistical support and
back-up provided for the programme could be justified. However both proposals indicate a
professional approach to the task at hand.

conclusion

The contract for the drilling of 25 boreholes in the Districts of Massangena and Chigubo was
awarded to Terrasearch S.A on the condition that they immediately take steps to register as
a company to operate in Mozambique and fulfil all legal requirements. Work will start no
later than April 11th 1994,

The introduction of another drilling company to Mozambique was considered a positive
move, in line with the recommendations made by World Relief after the Emergency Rural
Water Supply Programme in September 1993, which it is hoped will further increase
competitiveness, bring down drilling costs and improve standards.

Names of C anies Submitted Bids to Wol elief

Terrasearch S.A
Box 1433, Rivonia 2118, Johannesburg

Republic of South Africa
Agua Terra Construction Engineering Soc.
Samora Machel Avenue, Xai-Xai
Mozambique

Modrill

285 Samora Machel Av. 5th Floor, Maputo

Mozambique
Drilling Developments
P.0.Box 33925, Jeppestown 2043
Republic of South Africa

Profuro

Av, Kim 1l Sung 961, Mapwo

Mozambique
Technosol
Via Ciro Menotti No. 4, Roma
ltaly

Southern Dnlling Pipes
P.O.Box 38482, Moreleta Park 0044
Republic of South Africa
Geomechanik Bohrgeselischaft
Prakia Str. 1, 31311 Uetze
Federal Republic of Germany
Geomoc E.E ’
Sede Av. Emika Dausse 1144, Maputo
Mozambique
Ground Water Practitioners
P.O Box 107, Sundra 2200
Republic of South Africa

U3



Uss

Company Name Iotal Cost Cost per Borehole Cost per Metre
Agua Terra 97,460 3,898 78.0
Terrasearch 102,000 4,080 81.6
Modrill 108,238 4,330 86.6
Drilling Developments 117,369 4,685 93.8
Profuro : 149,131 5,965 119.3
Tecnosol 220,010 8,800 176.0
Southern Drilling 227,500 9,100 182.0
Geomechanik 235,053 9,402 188.0

Geomoc 1992 prices add 30% for 1994. Bid not accepted. Specifications not met.

Ground Water Practitioners - Bid not accepted as specifications not met.

According to the revised evaluation procedure the best 5 financial proposals were then
evaluated by the World Relief Water Engineer in consultation with the Engineering Officer
and his Assistant Engineer from USAID.

Included in the tender document was a technical pre-qualification questionnaire. These
questions were designed by World Relief who have experience of the technical and logistical
problems that are likely to be encountered in the drilling project area and were used to
assess the capabilities, professionalism and understanding of the bidding companies. Any
bid which failed to address all these questions adequately were deemed non responsive.

[echnical Evaluation

Following the disqualification of Agua Terra on their failure to submit any semblance of a
technical proposal the 4 remaining technical bids were examined. Brief details of their
strengths and weaknesses are given below.

Profuro - A new Mozambican company with very little operational experience in
Mozambique and none in isolated rural areas. Capability unknown! The drilling rig and
equipment proposed, background research of the area, experience of the foreman and the
drilling log/reporting forms are good. However the overall cost some 30% higher than the
successful bidder was the deciding factor with particular concern over the cost of the PVC
screen and the mobilisation cost per site.

Drilling Devslopments - This South African company has no experience in Mozambique
and little overall in waterwel! drilling. Primarily a mining drilling company World Relief were
concerned over their understanding and ability to deal with waterwell related problems. No
geologicalflithological log form is provided. In reading the technical proposal and the
financial proposal, which contains a number of naive client conditions, the overall
impression is that Drilling Developments are not prepared to set things up properly in
country, the logistical backup is weak and they could potentially place toc many
administration and other demands on World Relief. Discrepancies within their conditions
and costs were also a concern.



APPENDIX B1
WORLD RELIEF MOZAMBIQUE - Rural Water Supply and Sanitation Programme
luation of Bor le Drilling Tender and Contract R 1/98

ackground
During February 1995 Warld Relief published in the newspaper "Noticais" an invitation to tender for a
contract to drill 20 boreholes in the Districts of Guija, Mabalane and Chokwe. As a result four
companies collected the tender documents and by Friday 3rd March 1995 four bids had been received.
The names and addresses of these companies are also attached.

The tender document used by World Relief was developed by PRONAR, DNA and UNICEF during the
course of 1994.

Opening Procedure

A public opening of the bids was held at the World Relief office in Maputo at 09:00 on the 7th March
1995 to which PRONAR, DNA and USAID had been invited. In the event only the Country Director of
World Relief, Ms Trudi Schwartz and the Director of the Rural Water and Sanitation Programme, Steve
Ray were present.

Tender Comparison/Evaluation

Immediately following the public opening the World Relief Director of the Water and Sanitation
Programme cost comparison/evaluation exercise. This comparison was based on:

Initial mobilisation cost
Set up cost per site
400 km of mobilisation between sites

and assuming 20 boreholes to 40m each with:-
100mm PVC casing to 40m including 6m of screen
0.1m3 of gravel pack
2 hours development
pump and recovery test
sanitary seal and cap

This enabled the financial bids to be ranked according to cost and to rationalise this cost a per borehole
and per metre cost was calculated.

Company Name Total Cost Cost per Boreh::lzs Cost per Metre
Terrasearch 74,250 3,713 92.81
Mozaqua 74,340 3,717 92.93
ATC Engineering 89,540 4477 111.90
Modrill 145,420 7,271 181.78

World Relief has firsthand knowledge of the all the drilling companies concerned, their equipment,
technical ability, reliability and productivity. The contract for the drilling of 20 boreholes in the Districts of
Guija, Mabalane and Chokwe was awarded to Terrasearch Mozambique. Work will start on Ist May
1965.

Names and Addresses of Companies Who Submitted Bids to World Relief

Agua Terra Construction Engineering Soc. Modrill

285 Samora Machel Av. 5th Floor P.O Box 161

Samora Machel Avenue Xai-Xai

Maputo

‘Terrasearch Maocambique Mozagua

P.OBox 472 Av Emilia Dausse No. 857
Maputo Maputo



WORLD RELIEF MOZAMBIQUE - Rural Water Supply and Sanitation Programme
Q e Driili and Contract - Cost Co rison /Evaluation i 1995

The cost comparison /evaluation of the bids opened on 7th March 1995 was based on:

Initial mobilisation cost
Set up cost per site
400 km of mobilisation (20 site moves)
20 Boreholes to 40m each with:-
100mm PVC casing to 40m including 6m of screen
0.1m3 of gravel pack
2 hours development
pump and recovery test

sanitary seal
Extra costs
**‘t**i*‘t********ttt**"**ﬁ’*t*t**t*i*tﬁ*i*t-ﬁ?'wttw*#*ttt***t**ii'***H********Q**t*'*fk*'*'**t***t**i'“**k*#*****tit*t
Name and Address of Company: Terrasearch Mocambique
P.O Box 472, Maputo
Mozambique
Ref Description Unit Unit Cost Bid No. Units for  Total Cost
uss Evaluation uss$
1.1 Initial Mobilisation 2,000.00 1 2,000
1.2 Set up cost per site per site 400.00 20 8,000
1.3 Moving cost per km 10.00 400 4,000
21 Drilling 6" m 38.50 800 30,800
22 Supply & Instailation casing m 22.00 680 14,960
2.3 Supply & Installation screen m 27.00 120 3,240
24 Supply & Installation gravel pack m3 250.00 2 500
25 Borehole development hr 110.00 40 4,400
2.6 Pump & Recovery test per hole 150.00 20 3,000
3 Installation sanitary seal sum 55.00 20 1,100
Sub total £72,000
Extra costs
Drilling 203mm (8") @ US$ 44.5 per metre (assume 10m per hole) 1,200
Drilling Chemicals @ US$ 3.5 per metre (assume 15m per hole) 1,050
Note: If mud drilling is required extra costs will be incurred
TOTAL £74,250
Total Cost for comparison purposes is £74,250
Cost per Borehole = £3,713
Cost per Metre = £92.81



WORLD RELIEF BOREHOLE DRILLING PROGRAMME - April to October 1994

rehele Detall
District MASSANGENA
Location OPS Borehole{ Date of Depth Horehole | uPVC Casing Water Stxtic 1 Heur Water Lab Acton
{Aldeia/Bairro) [ Coordinates| Ref. No Driliing Dritied (m) Depth and Screan Strike Water Pump Test Quallty | Water on
86" | 86" (m} *110mm {m} {m) Level {m}| Q {m3Mr) | OWL (m) [EC (uSicmiAnalysis| Borehole
MUTETO (1) 2134'48° S { BIMWR/G4 Y 21/04/94 8 48 54 C - 48m plain 48 380 24 ki) 2340 Y frndey
pazse 1€ 48 - 54m screen Handpum
MBOCODA (1) 213448 S | 02WR/B4 | 22/04784 8 50 68 D - 60 plain 80 412 12 488 2390 Andev
03255 6T" € B0 - 68 screen MHandpurng
MBOCODA(2) 2134'48' S | 03WR/B4 | 22/04/84 8 68 74 0 - B8 plain 85 378 1.6 440 2370 Afrdev
03256°11°E 58 - 74 screen Handpump
NGOMANE 21 35'371°S | BAMR/B4 | 23/04/84 18 49 67 0 . 61 plan 80 505 13 523 1500 Jandey
03253'08'E B1 - 67 screen Handpump
MAPANHE (1) 2145'05° S | 05/WR/B4 | 25/04/84 3} 48 55 0 - 49 plain 48 3684 28 453 1500 Y jAtndev
03247'53°E 49 - 55 screen Handpump
MAFANHE (2) 2145' 08" S | 0BAVWR/B4 | 26/04/84 6 43 49 0 - 43 piain 42 37 25 430 1530 Pndev
032 49' 29° € 13- 48 screen Handpump
ICHICUMBE (1) 2138049 | 0IWR/B4 ] 26/04/84 ] 48 55 0 - 48 ptain 50 B85 33 452 1120 Pfridev
03267 31° ¢ 48 - 55 screen $-andpump
ICHICUMBE (2) 2135'39"S | 0BMR/B4 | 28/04/34 [ 45 51 0 - 45 plan 46 312 08 409 2340 Y Pndev
p32 57" 31" E 45 - 51 screen Handpump
MUCAMBENE (1) | 21 33'06° S { DOWR/B4 | 27/04/84 18 60 19 0- 705 plan 72 485 40 554 1800 Y PAndev
PS? 48' 33 E [70.5 - 78 screen Handpump
MUCAMBENE (2) | 2133'03"S { 100WRB4 | 08/05/94 18 51 60 D - 83 plain 80 521 as 541 1820 Aindev
03248 56' E 3. 68 scresn Handpump
ICUFAMUNE 11/WR/B4 | 08/05/84 12 38 48 - 42 plain 34 303 38 322 2260 Andev
2 - 49 screen Handgump
MABONDZO (1) 2135 20"S | 12WR/BA | 09/05/84 12 24 36 - 30 plain 26 ns 48 50 2310 Y. JAmndev
03301 20°E 0 - 38 screen Handpump
MABONDZO (2) 237175 [ 13WR/G4 | 11/05/84 12 36 48 - 42 plain 42 25.2 38 257 2120 Amdev
03301 42°E 2 - 49 screen Handpump
ICHITLUMANE 2136°28°S | 14WR/B4 | 05/06/84 6 48 54 - 48 plan 43 a1 12 427 2500 Y jAmdev
032 55' 00" E g - 84 screen Handpump
MASSANGENA 2133 13°S | 16MWR/B4 | 2505194 18 24 42 - 24 plain 37 B84 24 182 2130 Y Afndey
ISEDE (transit) 03257 11°E 4 - 30 screen Handpump
MASSANGENA 2132'46°S | 16MWR/B4 | 25/05/84 18 0 18 - 12 plain 14 102 38 104 2800 Wfridev
ISEDE (hospital) 03257 23'E 12 - 18 screen Handpump
MANINGE 2131'54° S { 1TIWR/4 | 26/05/84 0 35 35 - 28 plain 32 158 32 164 1820 Aindev
032 56' 59" E S - 35 screen Handpump
MUTETO (2) 2134°33° S | 18MVR/B4A | 27105784 6 42 48 - 42 plamn 27 254 32 B4 2140 Afridev
03266'68"' € 2 - 48 screen Handpurnp
ISINGANHANE 2142°22°S | 18WIR/B4 | 26/05/84 12 44 5B - 50 plain 49 420 28 438 2000 L‘\\rndev
3302 22" E 0 - 56 screen Handpump
MAPSWAI 214121 S | 20WR/B4 | 11/08/84 -] 48 54 - 40 plain a2 421 13 422 1880 Y  jAfridev
033 02' 53" E 8 - &4 screen Handpump
HANDELA 2140'41°S | 23/WR/B4 | 31/05/84 12 54 68 - BO plain 58 48.0 24 553 1850 Afridev
032 54' 00 E {1 - 86 screen Handpump
MAVUE 2120'47°S | 2MWR/B4 | 01/08/84 B 48 54 - 48 plan 42 305 06 40.7 2000 Y  jmndev
FRONTEIRA 3228 07" E 9 - 64 screen Handpump
LIQETTO {1} 213004 S | 23WR/B4 | 0806/ -] 72 78 - 66 plain BB 208 12 454 1810 Y Amdev
03245'00E 8 - 72 screen Handpump
[SIQETTO (2) 21120°65'S | 4MWR/B4 | 07/08/84 B 26 32 A 30 195 NA NA 13000 gbandoned
P3244'39°€ aline water
MUCAMBENE (3) | 2132°48' S | 25WR/B4 | DB/DE/B4 12 60 72 - 86 plain 60 4B S 49 54 1700 jndev
p3248' 1" E 6 - 72 screen Handpump
[SOKOTE 213V 12°S | 28WR/B4 | 08/06/34 8 45 51 - 42 plain 38 16.0 11 450 2000 pAindev
03247 52°E 2. 51 screen Handpump

o




WORLD RELIEF BOREHOLE DRILLING PROGRAMME - April to October 1984

re tajl
Olstrict MASBEANGENA
Location ars Borshole | Date of Depth Borehole | UPYC Casing Water Static 1 Hour Water Water Action
{Aldeia/Baimo) | Coordinates| Ref.No | Drilling Drilled {m}) Depth and Screen Strike Water Pump Test Quaiity |Analysis on
84" 8.5" {m) “110mm {m) ({m) Level {m}| Q (m3rhr} | OWL (m) [EC (uSicm) YN Borehole
INYAMAGIO 2136 18° S | 2TWR/MB4 | 10/06/84 8 72 78 L&/A 4 N/A NA NA 1200 Abandoned
03247' 36" € Ory
ICHICUMBE (3) 2135'08"S | 2BVWR/B4 | 10/06/84 12 42 54 0 - 48 plain 48 381 55 48.1 2380 ey
03258' 3 E 1B . 54 screen Handpurnp
MAVUE (1) 2124 18°S | 28WR/B4 | 271/08/84 8 87 73 NA NA NA N/A RN/A NA jAhandaned
032 31' 03 E Dry
MAVUE (2) 2123'42°S | 300WR/B4 | 25/068/94 8 35 43 A NA A NA NA NA bandoned
03230'3E Caving Formatiog
PAUTCHERE 2128' 14" S | 3IWR/G4 | 29/08/94 1 37 48 A 42 279 NA NA 11000 Qbandoned
03239'44"E aline water
MADANGA 2138'22° S | I2WR/B4 | 30/06/84 " 88 79 }‘UA 72 NA NA NA NA bandoned
P32 55' 28 E ICaving Formabof
ICHINEZANE 2152'37°S | 33VWR/B4 | 0107784 5 3 36 0 - 30 plain k)l 152 28 214 9680 Y  jndev
03247'48°E 30 - 36 screen Handpumnp
Nates:

* $10mm is internal diameter, 126mm outer digmeter.
Screen slot size is 0.5mm
DWL = dynamic water leve!

Q = borehole discharge

SN



WORLD RELIEF BOREHOLE DRILLING PROGRAMME - April to October 1994

Borshola Detalls
District: GUIA
Locatlon GPS Borehole | Date of Depth Horehold uPYC Casing Water Static 1 Hour Water Lab Action
(AldeiavBavra) | Coordinates | Raf. No Drilling Drillad (m) Depth | and Screen Strike Water Pump Test Qualtty | Water on
L X 65" {m) *110mm (m) {m) Levei{m)] Q (m3fhr) | DWL (m) JEC {(uSicm] Anatysis Borehole
NALAZI (1) 2403'21"S JTIWR/B4) 010984 | 55 % 315 PB-255plan n 09 14 00 2700 Y Mw
0331833 E [25 5-31 § screeny fandpump
LU-\LAZI (?) 235p'58" S | 1eMVR/B4| 0170884 55 25 34 - 28plain 30 189 1B 202 1450 Y MAhndev
kPanzane) 033 18'33*E 29 - 34 screen Handpump
NALAZ (3} 2402225 | 19WR/B4[ 040884 | 55 445 50 NA 41 19.0 NA NA 8400 Abandoned
033 17'08° € IS aline water
MNALAZY (4) 40402°5 [ BOMWR/B4] 05084 | 55 3|5 45 Q.33 plan 3B 239 10 445 3400 pmdev
KMaimane) P3310°00"E [39 - 45 screen Handpump
7 de ABRIL {1) 428'07°S | 9VWR/B4] 08/08/Q4 § 55 195 25 p-18pan 18 142 1.8 13 2450 Y pmdev
3302 48'E , 18 . 25 screen Handpump
[7 de ABRIL (2) 24728'34°S | 02WRMB4| 060884 | 315 | 185 30 pNA 4 185 NA NA 7500 Wbandoned
3303 38" E [Safine water
ICHIVONGUENE | 2431135 | 83WR/B4| 070984 | 55 135 19 0-135plan 15 108 19 15.1 2800 Y  Andev
k330557 E 13 5. 18 screen Handpump
ICHINHACANINE 2423 15'S | 84WR/B4 | D7/09/04 55 175 23 P-1i7ptan 18 180 23 183 1900 dev
1) F32 54'3YE 17 - 23 screen andpump
JCHINHACANINE 2424'16"8 | 85WR/B4 | 08/08/84 15 425 54 - 42 piain 34 408 18 410 1500 L!\fndev
K?7) p32 53'31"E 2 - 48 screen Handpump
ICHINHACANINE | 24 24' 18" S | 86AWR/B4 | 08/08/94 | 65 365 42 - 33plain 30 2958 28 36.0 1800 Afndev
3) FBZ 53S1VE [33 - 39 screen Handpump
CHINHACANINE | 24 24°40"S | BT/WR/M4 | 08084 | 115 ] 365 48 |0-42plain 38 383 25 s 2000 idev
4) P32 63T E 42 - 48 screen andpump
ICHINHACANINE 2424'03°S | B8wWR/B4| 100884 | 55 425 43 . 37plan 38 k[:1¢] 24 388 1300 Afridev
5) 32 53' 07" E [7. 43 screen Fandpurmp
ICHINHACANINE 242315"S | BSWR/S4 | 10/09/84 55 305 36 p-20pian 20 188 24 209 800 Pndev
8) p3253 \§'E [20 - 26 screen Handpump
ICHINHACANINE | 2423'26"S | BOMWR/B4 | 110984 24 11 35 [-27plain 24 233 23 281 1000 Andev
£)] 0325308 € [27 - 33 screen Handpumgp
ICHINHACANINE 243307'S | BIMREB4 | 1108/84 18 18 3| p-27 plain 25 208 18 2770 1500 Pfridev
8) 32 52'58° E [27 - 33 screen jHandpump
CHINHACANINE | 2422 58°S | B2WWRmB4 | 120884 12 14 28 - 20pian 18 154 23 234 500 Jafndev
X8} 0325308 E [20 - 28 screen jHangpump
[DONGA (3) 2420' 18°S | BIMVR/B4 | 1270884 41 ] 4 b - A0 plain 30 283 15 300 2600 fridev
03252 48°E 130 - 38 screen Handpump
[DONGA (4) 420325 | BAWR/B4 | 1/08/84 55 375 43 0. 28 plain 30 285 11 HS5 4200 Aindev
032 53' 05 E 28 - 37 screen Handpump
[DONGA (5) 2318'58"S JBSMWRMB4A| 130884 | 55 3685 42 p- 3Dplain 30 302 22 308 1500 ridev
0325248 E 30 - 38 screen Handpump
[DONGA (8) 420034"S § BBAMWR/BA | 15/0894 55 285 34 p-28plan pil 255 15 71 1000 yindev
03253 13'E [28 - 34 screen rlandpump
DONGA (7) 2419 52°S | BTMWR/B4 ] 15/00/94 55 05 38 [0-30plain 30 284 21 284 2000 pindey
3252 28°E 0 - 30 screen Handpump
[DONGA (B) 419'3T"S [08MWR/B4| 160884 | 55 305 38 - 30 plain 30 o0 18 3 1560 JAfndev
03253 17" € 0 - 36 screen Handpump
MONT ALTO (8) 2414'22'S | 08WR/B4 ] 18/06/84 55 308 36 - 30 ptain 3 273 16 281 2000 Pndev
03249 468°E 0 - 36 screen Handpump
PAONT ALTO(8) §2414'25'S [10DWR/G4] 180984 | 55 3305 <] - 30 plain n 270 12 325 2000 IAtngey
03250 M E 0 - 38 screen Handpump
IREHABILITATIONS
MONT ALTO (2) 36 - 30 plain - 288 28 308 2110 Afndey
0 - 36 screen Handpump
MONT ALTO (5} . k2] - 26 piain - 281 08 281 2200 Indev
8. 34 screen Fandpump
Notes

* 110 rmm is internal diameter, 125mm OD.
OWA = Dynamic water level. Q = Borehale discharge




WORLD RELIEF BOREHOLE DRILLING PROGRAMME - April to October 1984

® 110mm is wrternal diameter 126mm s extemal diameter.

DWL = Dynamic water level. Q = Borehale discharge

+ dengtes casng 129mm intermal and 140mm external drameter

L] e tafl
District CHICUALACUALA
Loocaton GPS Borehola | Date of Depth Lor.holq uPV¥C Casing | Water Statlc 1 Hour Water Action
{AldeiaBaurg) |Ceordinates| Ref. No | Drilling Drilled {m} Depth | and Screen Stike Water Pump Tast Quality on
88" | 66" {m) “110mm (m) (my jLevel(m)] @ (m3Mhr)| DWL (m) |EC (uS/cm] Borehole
16 de JUNHG (5) | 2243'32° S | 3dMWR/MB4 | 04/07/84 10 68 78 - 72 plan 12 57.4 t8 628 1360 pMolanta
p3205' 28" € [72 - 78 screen Handpump
18 de JUNHO (B} | 2243'54° S | 35/MVR/B4| 05/07/84 5 73 8 P-72plan 72 528 15 6842 1290 Molanta
03206'42°E P? - 78 screen Handpump
18 de JUNHO (7) | 2244'00° S | 38WR/S4 | 08/07/84 8 6d 74 - B8 plain 68 584 12 608 700 polanta
03205’ 04° E 9 - 74 screen P#andpump
MAPA (5) 2244'14° S | 37WR/B4 | Q7/07/84 q 84 g8  [0- 82 plain 84 62.3 10 833 1080 |Votanta
03204'03° E B2 - 88 screen ndpump
MAPA| (B) 2243 34*S | 3OMWR/B4 | 0B/D7/54 1" 83 4  [p-88plan 84 65.3 08 74 2 2400 |volanta
03203' 39 E g - 94 screen r!andpumn
PMAPAL (T} 2244'08° S { 39WR/B4 | 100704 10 75 85 - 78 plain 72 681 10 892 2320 Molanta
03203 38°E 9 - 85 screen Handpump
LW\PAI (8} 2244'12° S [ A0WRSBA | 14/07/84 1" B8 a7 - 91 5 plain 80 68.2 21 701 1010 |volanta
03203 15°E 1.5- 87 screen Fandpump
MARA (8) 2241 11"'S [ AIMWR/B4 T 17/07/84 " B9 80 - 74 plain 72 638 22 67.0 5§30 [Volanta
032 03" 68" E 4 . 80 screen r—iandpump
MAFASTELA 2232'48° S | A2WR/B4 | 0B/07/B4 5 13 1B - 12 plain 18 54 34 iD 2 2270 QAindev
03227'52°€E 2- 18 screen andpurnp
MAFAINGALA (1) { 2251'01°S | 4awWRB4 1 1 107784 5 39 43 - 425 plain 38 222 36 288 3170 Andev
316748 E . 2548 screen 3 r\andpump
MAPAI NGALA (2) | 2252'00° S | 44MWR/B4 | 1307/84 ] 43 48 - 42.5 plan 35 25 29 308 1850  indev
031 58' 21"E 2 5- 48 screen Handpump
BUELA (1) 2252'26' S | 45MmRyB4 | 11/07/84 5 22 32 - 28 plain F 14.7 34 247 1810 ndev
031 59' 58" E 6 - 32 screen Handpump
BUELA (2) 2252°22' S | 4BWR/BK | 13/07/08 5 26 kil - 25 plain 24 178 31 234 1610 ndev
031 58'40°E 5 - 31 screen Handpump
ICHILEMANE (1) 2250'54'S | 4TWR/B4 | 12/07/84 6 24 3o - 25 plain 18 155 31 184 1500  Afndev
03202'02° & - 30 screen Handpump
ICHILEMANE (2) 2269'27° S | 4BWR/B4 ] 12/G7/84 5 bl 26 - 20 piain 20 178 28 184 1600 Afndev
03201' 85" E 0 - 26 screen Handpump
REGUA (2) 2260°'58° S | 4BMWR/B4 | 15/M7/84 10 ] 78 - 72 piain 73 630 18 646 2850 {voianta
pP3207 48 E 2 - 78 screen Handpump
MPUZE ESTACAC] 2302'00° S {115MRB4l 021084 65 855 a1 - 82 plain 72 763 28 770 2600 pVolanta
P32 14'53°E 2 - 81 screen Handpump
MPUZE RIO 2304'15'S [118MWR/B4] 031084 | 55 505 56 - 47 plan 42 404 1B 418 1800  [Voianta
03213'00°E 7 - 58 screen Handpump
MARA (10) 2243'18"S [11TAWR/B4] 0410v84 | 115 | 735 85 - 76 plain+ 68 B55 42 BB} 1400 olanta
03202'45°E B - 85 screen Handpump
MAPA () 2244'00°S {11BWR/BA 051084 | 115 | 855 a7 - 85 plain+ 73 68.7 18 705 850  |volanta
K Station) 03203 18°E 5 - 87 screen Handpump
MAPA (12) 2243'48"S |118MWR/B4] 0B/10/B4 | 115 | 855 g7 - 85 plain+ 90 873 24 714 1000 |Volanta
03203 05" E 5. 97 screen Handpump
MARAI (13) 2243 58" S {120WR/B4] 07/10/84 ns g6 & 98 - 86 plain+ n 674 30 701 1000 Nolarwa
KHosgpital) p3203' 35°E 6 - 89 screen Handpump
CHICUALACUALA | 2229 35° S [121AWR/B4| 0910784 ns 885 100 NA NA NA NA N/A NA Abandoned
B*(2) 03154°'32°E ry
ICHICUALACUALA | 22 30' 32° S ] 122WRvB4| 15/10v84 55 985 102 A WA NA NA N/A NA Abandoned
8" (3) 03154'43°E Dry
ICHICUALACUALA | 22 D4° 12° S 1123WRvB4[ 11/10/84 17.5 B85 104 - 92 plain+ 85 801 3.0 B6.7 1800 {Volanta
K9} 03140'58°E P2 - 104 screen Handpurnp
ICHICUALACUALA | 2205°17° S [124MVRyB4] 1110/84 | 195 | 825 104 P - 92pian+ 98 798 18 842 1600  |Volanta
K10) R399 s e 2« 104 scraen anapumn
CHICUALACUALA | 2204' 13" S [126WR/B4| 14/10/34 | 115 | 866 108 A NA NA NA NA  |apandoned
(1) P31 4T ITE POry
Nates




WORLD RELIEF BOREHOLE DRILLING PROGRAMME - April to Octeber 1984

Porehols Detally
District MABALANE
Lecation GPS Borehola{ Date of Depth Boreholej uPVYC Casing | Water Static 1 Heur Water Action
{Aldeia/Bairro) | Coordinates| Ref. No Driliing Drilied (m) Depth and Screan Stuike Water Pump Test Quality on
85" | s& {m *110mm (m) ) {Level (m}} Q(m3mn| OWL (m) |EC (uSlem] Borshois
PFUKWE (4) 24 08'44'S NOIMWR/ 94 190934 55 a55 51 I - 45 plain 48 381 30 400 2800 ndev
3243 48" E MS - §1 screen Handpump
l’FUKVVE 5 24-08' 23° S [ 1D2WR/B4| 18/09/84 §5 $0.5 68 0 - 50 ptan 61 424 kR 440 2300  pindev
03243 24°E 50 - 56 screen Handpump
MACHAVA 2352'50° S | 109WRB4] 210984 55 835 89 A 87 A NA NA - 12400 Abandaned
[03234'53°E [Saline water
M..UINGE (1) 2360033 S [10amvivB4al 2370084 55 566 82 P.56plan 55 394 12 588 3130 WPndev
3253 12°E [56 - B2 scraen Handpump
MUIINGE (2) 23 55'30" S [ 105AWR/94]  24/08/34 55 425 48 P- 35 plain 40 348 34 357 4500 Mfndev
03256' 25" E 35 - 44 screen Handpumgp
MATIOSE 2350’ 03" S | 108AVR/B4| 26/09/84 55 AR 2T NA 5 NA NA NA 24000 |Abandoned
032 33'41"E [Saline water
ICHIPSUANE 2345 23" S [107MWR/B4| 260884 55 475 53 0 . 47 plain 48 283 1.5 450 - pfndey
3232 00°E }47 - 53 screen Handpump
MABOMO (1) 2342'03" S | 108MWR/B4| 2B/08/84 55 505 56 - 50ptain 50 378 20 a7 3800 jamdev
P3231'02°E 50 - 5B screen Handpump
MABOMO (2) 2341 58° SM 108/WR/B4| 28/08/84 55 4B S 54 [ - 48 plain 48 358 27 385 5400 JAfndev
03230 58" E 48 - 54 screen Handpump
HOYO HOYG (1) | 2353' 57" S | 110MWR/B4] 289/08/84 55 M5 30 A 1B NA NA NA 13500 gbandoned
03230' 08" E aline water
HOYOHOYQ (2) | 2335'31°S {111MWR/B4] 20/08/34 { 55 125 18 P-8oplain 8 8.1 26 80 - AfTidev
03220 25'E - 14 screen Handpump
ICOMBOMUNE RICE 23 27* 55" § | 112wWRvB4] 20/0884 55 365 42 - 33 phain 24 255 21 404 1800 JAfridev
K 32 268' 05" E 3 - 42 screen Handpump
ICOMBOMUNE RIY 73 27°45° S | 11awWRsg4l 30/09/84 55 405 48 - 40 piain 30 283 30 338 1700 pfridev
2) 03227 63" E 0- 48 screen Handpump
[GEREZ WBIF 04" S [114wWRsB4| 011084 | 115 | 865 78 - 89 plain 68 61.0 23 68.1 2000 {volanta
032 30° 24" E 9 - 78 screen Handpump
Notes:

*110 is internal diameter 125 is OO0
OWA. = dynamic wates level. C = Borehole discharge




WORLD RELIEF BOREHOLE DRILLING PROGRAMME . April to October 1984

flerahole Detally
District: CHIGUBO
Location GPS Borehole | Date of Depth Borshol{ uPYC Casing | Water Static 1 Hour Water Lab Action
{AldeiaBaimo) | Coordinates| Ref. No | Drilling Driiled {m) Depth and Scraen Strike Water Pump Test Quallty | Water on
85" | 68" {m) *110mm {m) (m) {Level{m}i Q(m3hr)| DWL {m) [EC (uSVem]Analysis{ Borshole
MACHAILA (1) 2215'24° S | 50WR/MB4 | 12064 & 30 L 77 kZ} 281 NA NA 13800 labandoned
[3254 42°E [Saine water
MACHAILA (2) 2213568°S | S1IMVR/B4 | 1508594 8 30 36 NA Hu 254 NA NA 2708 andoned
. Macapani} 1583 8T°E aline water
MAPUNGANE (1) | 2221°29°5 | 52WR/B4 | 15/08/84 B 18 24 p.18plan 24 18.2 06 208 4240 idev
P3242°16°E 18 - 24 screen andpump
MAPUNGANE (2) 1 2221'08"S | 53WR/B4 | 0B/008/84 5 25 30 Pp-245plain 24 173 34 21 3280 Y  jamdev
FS? 42'32°E 24 5 - 30 screen Handpump
HARIWNE 2229'40° S | S4MVWVR/D4 | 180884 8 12 189 NA 18 NA WA NA 13420 poandoned
032 36" 10°E [Saline water
INHANE 2221'37°S | 55WRMB4 | Q0T84 10 9 18 A 18 83 NA NA 19880 Pbandoned
033 04" 19 E [Saline water
ICHIDULO (1) SBMWVR/B4 | 18/07/84 5 44 48 D-43plan 47 192 18 487 3020 JAfrdey
143 - 49 screen Handpump
CHIDULO (2) 2218°10°S | STWR/B4| 1308/84 5 28 33 P-275pan 30 135 21 3040 3660 Afridev
03231'3°E F? 5- 33 screen Handpump
ll’(:l-lAl-TCl-OAl 2241'23°S | 5AWRB4 | 150884 12 18 30 p- 24plain b 134 0.8 88 2800 Y |pndev
KNhangatane) 033 17°49°€ 24 - 30 screen Fandpump
ICATINE 2248239 | S8/WR/B4 | 18/06/84 § 28 31 [p- 25 ptain 24 178 36 18.8 3380 Y  HAfridev
033 24' 15" E 125 . 31 screen Handpump
ICHIGUBO SEDE | 2250'01"S | 80WR/B4| 17/08/84 1" 58 63 P0- B3 plain 85 344 2. 380 §900 Y Afndev
KSauta) p333ro2'e K3 - 69 screen Handpump
JISOLANE (1) 2258'52'S | BIMWR/B4 | 1870884 §5 345 40 - 34plan 35 181 10 3 2700 Y |ahidev
033 28" 10°E 134 - 40 screen Handpump
LOLANE [¢3] W0 12" S | BWR/B4 | 18/0B/94 855 %5 31 [ 25 plan ® 154 15 278 6400 Y pAfndev
(Masunguane) K133 20'42'E 125 - 31 screen Handpump
[SOLANE (3) 2300'31°S | 63IWR/B4 | 19/08/84 58 15 17 NA 13 130 NA NA 18850 Abandoned
333007 E [Saline water
§OLANE {4) 310'17°S | BAMR/B4A | 19/08/84 §5 185 24 A 18 g1 WA NA 30000 Pbandoned
033 30'23°E [Safine water
[DINDIZA (1) 2329°43'S | BS/WR/S4 | 2070894 55 1 185 P 10 5 ptam 1 112 28 121 1180 Y b‘ndev
L.Chelefu} 033 27'11°E 10.5-16 § screen andpump
DINDIZA {2) 2329'50"S | 6BWR/B4 | 20/06/84 55 185 4 A NA NA A NA NA Jabandoned
fL.Cheiefu) 033 26' 56° € ISaline water
DINDIZA {3) 2329'51°S | 8BTWR/B4 | 20/08/94 56 10 155 P.95plan 1 1.3 23 143 630 Y Amdev
KL.Chelsfu) 03327 20° € j0.5-15 5 screen Handpump
[DINDZA (4) 2328°12°S | BAWRB4 ] 21/08/84 | 55 145 0 pua 20 "7 NA NA 14000 Abandoned
(L.Dandasive) 033 24'37T°E [Saline water
DINDIZA (5) 2331°50°S | BAWR/B4 ] 21/0R/84 56 8.5 15 0. Bplain " 1o 21 i27 2300 Y  |JAfrdev
KL Ndiuvu) 03328'25° € 3 - 15 screen Handpump
KEKE (1) 2343'08°S | TOVWR 84| 22/08/34 55 125 19 P- 12 plain 15 111 03 152 4600 Y bucket Pump
fL.Nhanonguane) 1033 26'58°E 12 - 18 screen
KEKE (2} 2347'22°S { TIWR/S4 | 28/00/84 55 145 20 pP- 4oplain 18 i1 02 190 6500 Y buckel Pump
KL.Mangonsuane) [033 29' 09" E 14 - 20 screen
NHANALE (1) 2350'48'S | TAWR/BA| 230884 | 55 145 20 P- 14 plan 18 8.2 03 195 4500 Y  Bucket Pump
P33 30 29°E 14 - 20 screen
NHANALE (2) 2348°35°S | TIWR/BA| 27/08/34 55 125 18 0-12plan 17 1. a5 142 7200 Y Afndey
03331 14" E 12 - 18 screen FHandpump
NHANALE (3) 2350°47* S | 74MWR/B4 | 27/08/84 55 155 21 P-15pain 19 129 02 210 4860 Y Bucket Pump
03330°26"E 15 - 21 screen
INHANALE (4) WSVITS | T9WRMBA| 2000884 | 6§ 195 4 A 3 NA NA NA 14000 Phandaned
03320°22°€ [Saiine water
PHANALE {5) 2350°50'S | TeWR/94 | 200884 24 0 4 A 3 NA NA NA 13000 Moandoned
033 30°28°E Saline water
Notes

® 125 mm is intemal diameter, 140mm OD.

OWA = Dynamic water level. Q = Barehole discharge

2




WORLD RELIEF BOREHOLE DRK.LING PROGRAMME - JunelJuly 1996

Borshgls Detalis
District GUIA
Location GPS Borshole| Date of Oepth Boreahofe| uPVC Casing Water Statie 1 Hour Water Lab Action
(Aldea/Bairn) | Coordinates| Ref.No | Drilling Dritied (m) Depth and Screen Strike Water Pump Test Quality | Water on
8.5 6.5" (m) *110mm (m) {m} Leval {m)| Q (m3/hr) | DWL (m) |EC {uS/em] Analysis Borehole
17 de ABRIL. (3) 2428 §1S | OWWR/BS| 21/08/86 5 20 25 0-17 & 23-25 plan 16 134 84 188 2800 Y Pridev
(3303 87E 17 - 23 screen Handpump
[7 de ABRIL (4) 2478 17S | OWR/BS ] 220885 | 65 B 325 P-24830-32plan 18 124 50 210 2500 Y  Pndev
03304' SBE P4-3ﬁ screen Handpump
ICHIVONGUENE (2] 24 20' 22 S | 03WR/B5 | 23/08/95 §5 185 i} pUA 20 14 WA A 5120 PAbandoned
3305 05 E [Saline water
ICHIVONGUENE (3} 24 20" 885 | 04MWR/AS] 2306/85 | 595 14§ 0 P-l4plan 15 109 33 147 1580 Y  JAfndev
033 05" .73 E 14 - 20 screen Handpump
ICHIVONGUENE (4] 2420° 83S | D5MR/B5| 2308/85 | 55 176 23 p-tipln 18 142 40 175 1890 Y  WAndev
p33 08" 46 E 17 - 23 screen Handpump
JCHIVONGUENE (5] 24 30' 96 S | OBWR/BS | 24/06/85 55 185 25 - 18 glain 18824 114 72 168 4800 Y IAfndev
03307 M E 19. 25 screen Handpump
[TOMANINE (1) 2426 82S | OTAWR/BS| 24/0885 | 55 32 375 pP-2858355375 30 184 12 258 2520 Y  {fndev
03301 826 FS 5-35.5 screen Handpumg
[TOMANINE (2) 2428 525 jOBWR/BS| 25/08/85 | 55 kR 46 [0-38 & 38-40 plain 3 218 24 295 2000 Y pfridev
03301 3BE [32 - 38 screen Handpump
TOMANINE (3) 2425 88S | OBAWR/BS | 28685 55 30 355 [p-285plan 30 221 6O %5 1300 Y Andev
03308 M4 E [28.5- 365 screen Handpump
PHATINE (1) 2425 305 | 10WRMS| 280885 | 65 185 % NA 20 152 NA NA 5900 Abandonea
3256' 17 € Saline water
INHATINE (2) 2425' 18S [ 11/MWR/BS| 27/08/85 56 185 25 o - 18 ptain 18 168 3 210 Qco Y idev
03257 .12 18 - 25 screen andpump
INHATINE (3) 2425'36S | 12wWR/BS| 27/08/85 | 55 5 305 P-245plain 18 155 25 248 5090 Y  Bucket pumg
132 58' 04 E [24 5 - 30.5 screen
MBANGUENE (1} | 2424' 978 | 13WR/B5] 2800885 | 55 27 325 P-2B5plan 24 24 4 44 275 1300 Y  Afridev
P32 56' 43 E [26.5- 32.5 screen Handpump
MBANGUENE (2) [ 24 24' 18S | 14MWR/B5| 28/08/85 55 245 36 P-24plan 18 183 55 03 1950 Wridev
03258 31 E 4. 30 screen Handpump
MBANGUENE {3) | 24 25' 1BS | 15WR/BS| 30/0885 | 55 19 245 1858225245 18 18.3 16 238 1130 idev
03258' 05 € 16.5 - 22.5 screen andpump
MBANGUENE (4) | 2425 08S | 18WR/ES| 30/08/95 | 55 245 30 P22 &26-30 plain il 216 48 223 1160 Y  RAfridev
p3256' 78 E [22 - 28 screen Handpump
MISSAC 2427'56S | 1TWR/BS| D075 | 55 245 30 p-24pan 17 145 08 20 1800 Afndev
03300 38 E 4 - 30 screen Handpump
PIONDIINE 2424' 255 | 18WR/E5| 0208185 | 55 135 19 NA 15 15.1 N/A NA 12500 JAbandoned
03308' 48 E . S aline water
EHWBEMEE (4} 2422 89S | 19MWRVBS ] 020785 58 20 25 0 - 19 plain 18 149 10 245 1030 Y |Afridev
03318 4 E 19 - 25 screen Handpump
ICHIMBEMBE (2) 2422 88S | 200WR/BS5 | 02/07/95 55 145 20 P-4 plain 13 a6 08 145 550 Y guckzt pump
33 10" 1B E 14 - 20 screen
NHAMPUNGUANE { 24 3% 30S | 21WR/B5 T 03/07/85 115 17 285 Y- 225plain 17824 184 42 254 1950 Y Amdev
K1) p33 0T .18 E ?2 5-28.5 screen Handpump
NHAMPUNGUANE | 24 31' 58S | 22wWRB5 | 0307785 15 17 285 P-225pan 17824 177 58 18.6 850 Y pmndev
K2) P33 g 1 E r? §.78.5 screen Handpump
NHAMPUNGUANE | 2431 705 | 23WR/B5| 0407185 1 556 25 305 [p-245pan 17&24 18.1 - 1015 Q:idev
(3) 03308 52E F4.5 - 30.5 screen ndpump
IFO 2432 88S | 4MWR/BS| 04/07/85 | 116 Q0 N6 P-265phin 18624 218 10 8 1890 Y Pfridev
03310 1BE 5.6 315 screen Handpump
Nates

* 110 mm is internal diameter, 125mm 00,
DWL = Oynamic water level. Q = Borehole discharge




WORLD RELIEF BOREHOLE DRILLING PROGRAMME - Juneiuly 1905

Borahols Detalls
District: GUUA
Location GPS Borehole | Date of Depth Borshole| UuPYC Casing Water Static 1 Hour Water Lab Actdon
{Aideia/Bairro) {Coordinates| Ref. No Driiling Driited {m} Oepth and Screen Strike Wxter Pump Test Quaity | Water on
LK. 6.6" {m) *110mm ({m) {m) Level {m)| Q (m3Mr) | DWL (m) |EC (uSfemYAnalysls Berehols
ACORDO LUSAKA 24 33 638 | 25WR/BS| 0680785 | 55 5 40 0-37 & 38-40 plan 24 832 183 38 230 1285 Y  jAtndev
1) Paa 1V A1 E B2 - 38 screen Handpumo
WCORDO LUSMI’J 2432 80S | 200WR/RS| 0T/07/85 65 315 37 - 31 plain 24831 202 a5 04 2500 Y ndev
(2} paa 11" BIE i - 37 screen Handpumg
ACORDO LUSAKA 24 34' 335 | 2085 080785 | 55 ns kh - 31 plain 1863 184 40 00 930 Y ridev
3) P3312 24E } - 36 screen Handpump
ICHIBABEL (1) 2436 345 | 28WRB5] 080785 | 55 25 305 - 24 5 plain 15825 225 - - 880 IAfridev
33 13 30 E 4.5- 305 screen Handoump
CHIBABEL (2) 2435 BAS | 28wWR/B5] 090785 | 55 AN 385 - 30 5 plain 18 & 32 191 42 224 1380 Y  Jandev
033 14' \2E 0.5 - 36.5 screen handpump
JCHIBABEL (3) 24 35" 83 S { I0MWRBS ] 11/07/85 55 at 385 - 305 plain 18 8 31 184 08 333 1250 Y  Pfndev
33 14' 0 E 0.5 - 38.5 screen Handpurmg
PUMBE (3) 2411' BIS | IIWwWRAB5 | 1207185 55 815 87 - 81 piain 85 411 12 448 780 Y lWolanta
032 49" 88E - 87 screen Handpumg
Notes
* 110 mm is internal diameter, 125mm OD.
DWL = Dynamic water ievet, Q = Borshole discharge
WORLD RELIEF MANUAL (Vender Rig) DRILLING PROGRAMME MARCH/APRIL 1996
orahole i
District: MASALANE
Leocatlon GPS Borehole| Date of Depth Depth uPYC Casing Water Statie Water
(Aldeia/Baino} {Coordinates| Ref. No Drilling Drilled (m) Prilled (m and Screen Strike WL Quality
8.5 8.5" | (170mm) “$10mm (m) {m} (m} |EC (uSlem)
HOYO HOYO (3} - DIMWRMAY 16/03/85 N/A NA 85 p-55plain 45 §5 -
5.5 - 8.5 screen
MATIDSE 2350°03° S PYWRmBY 220385 | NA NA 75 P-45plain 5 50 -
03233'28°E H.5.76screen
ZONA 8 ZONA 8 - O3IMWVRMVEY 010485 | NA NA 105 p-65plan | 80 -
F.5 - 10.5 screen
Notes

* 110 mm is intemal diameter, 125mm 00.



APPENDIX B4

WORLD RELIEF RURAL WATER SUPPLY AND SANITATION PROGRAMME

WATER QUALITY ANALYSIS - Massangena District

EC us/cm

Village Ref No Anions Total Cations Total Total  Organic
Fieid Lab Ci SO CO HCO NO Anions NH Ca Mg Fe Na+K+Mn Cations lans Matter

mg/l mg/l mgh mgil
Muteto 01/WR/94 2340 2360 656 76 0 427 0.0 1158 041 48 298 0 .2 3481 1507 3
Mapanhe O5/WR/94 1500 1389 255 28 0 444 80 736 0.1 68 37 0 20 306.1 1042 13
Chicumbe 08AVR/84 2340 2200 482 185 0 500 280 175 02 116 61 0 342 519.2 1684 23
Mucambene 09/WR/84 1800 1862 408 40 0 484 17 814 0.2 72 66 0 251 389.2 1303 08
Mabondzo 12/WR/85 2310 2380 538 9 0 442 97 1000 04 111 63 0.04 218 45244 1452 24
Chitlumane 14/WR/95 2500 2330 567 18 0 3B 74 974 04 92 58 0.04 306 457.44 1432 23
Massangena 15/WR/35 2800 2570 319 200 0 1158 9.2 1687 0.2 56 44 0 596 696.2 2383 1.7
Mapswai 20/WR/94 1680 1613 248 117 0 65 07 1025 0.3 84 71 0 235 3380.3 1415 1.3
Mavue Fronteira 22/WR/S4 2000 1062 121 14 0 516 74 658 0.1 78 23 0 149 250.1 908 08
Siquetto 23MWWR/34 1810 1356 248 100 0 452 10 8ot 02 72 78 0 149 298.2 1100 1.2
Chinezane J3WR/84 860 1006 270 6 0 147 16 425 0.1 19 24 o 166 209.1 634 1.2

Note: Analysis done by Agua do Maputo E.E



APPENDIX B4

WORLD RELIEF RURAL WATER SUPPLY AND SANITATION PROGRAMME

WATER QUALITY ANALYSIS - Chigubo District

Village Ref No EC usicm Anions Total Cations Total Total  Organle

Field Lab cl SO €O HCO NO Anions NH Ca Mg Fe Na#{+Mn Cations lons = Matter
mg/l mg/l mg/i mgl

Mapungane 53/WR/g4 3280 3400 979 155 0 415 23 1851 04 105 376 0 35 516 2067 27
Tehai-Tehai S8/WR/G4 2600 3210 1064 56 0 134 00 12564 0.4 38 56 0.02 619 713 1967 56
Catine 59/WR/g4 3360 602 92 15 7 210 00 324 04A 10 ] 0 122 141 465 1.0

Chigubo Sede 60/WR/54 6800 7340 2606 489 0 453 115 3560 0.1 249 244 004 1353 1846 5406 5.8
Solane 61/AWR/G4 2700 2700 582 188 0 760 39 154 0.2 5 54 0 584 698 2232 3.2

Massungane 62/WRJ/g4 6400 6960 2323 285 0 766 78 33182 01 120 212 0 1365 1727 5109 68

Dindiza (1) 65/WR/94 1180 848 a8 6 0 421 0.0 526 01 83 33 0 69 185 M 17
Dindiza (3) 67/WR/S4 680 859 38 24 0 388 05 452 0.1 43 31 0 75 149 601 27
Ndiuvu B69/WR/94 2300 7610 2695 330 0 452 0.0 3477 00 368 249 0 1182 1800 5277 14
Keke (1) 70/WR/84 4600 8700 3161 350 0 639 10 4151 0.1 53 120 0 2172 2345 6496 6.2
Keke (2) T1WR/84 6500 2800 744 100 0 459 23 1305 0.1 18 16 0 654 688 1983 43
Nhanale (1) 7T2/WR/B4 4500 6800 2305 60 0 378 28 2746 01 156 183 0 1179 1498 4244 10.7
Nhanale (2) 73/WR/S4 7200 10000 3687 894 0 43 00 5020 00 224 278 0 2202 2704 7724 14
Nharale (3) T4ANRIG4 4860 6270 2128 50 18 419 14 2616 00 96 146 0.05 1189 1431 4047 6.5
Note: Analysis done by Agua do Maputo E.E '



APPENDIX B4

WORLD RELIEF RURAL WATER SUPPLY AND SANITATION PROGRAMME

WATER QUALITY ANALYSIS - Guija District

Village Ref No EC us/cm Anions Total Cations Total Total  Organic

Field Lab c SO CO HCO NO  Anions NH Ca Mg Fe Na+K+Mn Cations lons Matter

mag/l magfl mg/ mgA

7 de Abril 81/WR/34 2450 2300 479 70 0 647 00 1186 0.1 19 276 0 43 338 1534 28
7 de Abril 01/WR/95 2800 2880 773 112 0 564 0.0 1449 04 66 97 0 509 672 2121 2.6
7 de Abril O02WR/95 2600 2850 667 165 0 645 0.0 1477 06 56 101 0 499 657 2134 3.7
Chivonguene 83/WR/34 2300 2720 631 98 0 830 170 1576 041 40 376 0 19 435 2011 4.3
Chivonguene 04/WR/95 1500 1652 291 g5 0 537 o0 923 041 6 12 0 407 425 1348 1.0
Chivonguene D5/WR/B5 1800 1930 415 184 0 449 00 1048 0.2 38 42 0 403 483 1531 1.6
Chivonguene 06/WR/85 4800 5130 1369 735 0 854 25 2961 0.2 108 152 0 1151 1411 4372 48
Tomanine 07/WR/95 1400 2250 426 156 0 643 18 1227 04 43 48 0 453 544 1771 23
Tomanine 08/WR/E5 1046 2380 457 165 0 644 00 1266 0.3 K] 45 0 490 573 1838 22
Tomanine 09/WR/95 1300 1856 312 130 0 830 32 1275 041 34 28 0.05 483 546 1821 22
Nhatine 11/WR/B5 900 913 113 40 0 421 18 576 0.3 25 30 0 167 222 788 480
Nhatine 12/WR .95 5500 6360 1546 735 108 1223 28 3615 0.0 9 52 0 1792 1853 5468 54
Mbanguene 16/WR/95 850 1062 103 28 0 489 00 620 0.2 21 19 03 204 245 865 64
Chinhacanine 85/WR/94 1500 1105 92 16 0 625 05 74 041 24 19 0 240 283 1017 0.9
Missao 17/WR/B4 2250 1806 234 85 18 727 00 1074 0.0 3 5 0 471 479 1553 1.8
Chimbermbe 19/WR/95 1400 1415 326 40 6 05 00 67 041 31 31 0 238 301 668 24
Chimbembe - 20/WR/S 550 579 177 60 0 134 08 372 02 16 10 0.3 157 184 555 8.0
Nhampunguane  21/WR/5 1950 3130 621 128 0 813 115 1574 0.0 31 37 0 668 738 2310 25
Nhampunguane  22/WR/95 870 1052 887 70 0 403 390 601 04 8 7 02 234 250 850 20
Sifo 24/WR/85 1880 1182 177 58 0 389 00 602 0.1 22 20 0 218 260 862 5.1
Acordo Lusaka  25/WR/85 1285 1377 160 175 0 610 00 845 73 16 25 0 342 380 1336 298
Acordo Lusaka  26/WR/B5 2500 1768 277 95 0 681 00 1053 0.6 M 30 005 384 448 1502 154
Acordo Lusaka  27/WR/B5 1830 1876 305 165 0 818 0.0 1288 04 K 37 0.08 473 546 1834 128
Chibabel 29/WR/85 1390 1517 213 175 0 520 00 908 04 24 23 0 345 392 1300 16.0
Chibabel 30/WR/9S 1250 1798 298 156 0 530 00 884 0.8 25 30 0.05 382 438 1422 286
Pumbe 31/WRMSS 780 673 71 12 0 323 14 407 0.2 15 13 0 133 161 569 14
Nalaz TTAWR/G4 2700 2860 621 218 0 478 80.0 1385 04 10 14 0 678 702 2097 6.0
Maimane BOAVR/S4 3400 3850 993 360 0 488 18 1843 0.1 28 44 0 886 858 2801 43

Note: Analysis done by Agua do Maputo E.E



APPENDIX B35

WORLD RELIEF BOREROLE DRILLING PROGRAMMES

Borehole Cost C arison 1982/93 and 1994/85
Borehole Cost Analysis 1992/83
Name Tota Total No: | Success | Total Total | Average Total Total Cost | Average Average | Average
of Number of | Producing| Rate Metres | Drilling | Cost per | Productive | Productive | Cost/Metre | Borehole | Cost per
District Boreholes | Boreholes (%) Drilled Cost Metre Metres Metres Productive Depth | Borehole
(USS) (US$) {US$) (US$) {m) (USS$)
ICHICUALACUALA 21 13 62% 1713 | $185475} $108.3 1048 $136,623 $130.4 81 $10,509
MABALANE 8 7 78% 512 $46,595 | $91.0 411 $40,953 $99.6 59 $5,850
IGULJA i1 g 82% 505 $44.756 | $88.6 420 $39,672 $845 47 $4,408
Programme Totals 41 29 71% 2730 |$276,828; $101.4 1879 $217,248 $115.6 65 $7,491
Borehole Cost Analysis 1994/85
Name Total Total No: | Success | Total Total | Average Total Total Cost | Average Average | Average
of Number of | Producing| Rate Metres | Drilling | Cost per | Productive | Productive | Cost/Metre | Borehole | Cost per
District Boreholes | Boreholes {%) Drilled Cost Metre Metres Metres Productive Depth | Borehole
{USS) (US$) (USS$) (USS) {m) {US$)
MASSANGENA 33 27 82% 1821 | $142810f 3785 1468 $125,324 $85.4 54 $4.,642
CHIGUBO 25 15 60% 640 $51,977 | $81.2 399 $38,055 $95.4 27 $2,537
ICHICUALACUALA 29 26 90% 2114 1$152,035|] $71.9 1804 $136,550 $75.7 69 $5,252
MABALANE 14 1 79% 720 $54,615{ $75.9 570 $45,204 $79.3 52 $4,109
IGUWA (1884) 24 22 92% 882 $74704 | $B4.7 802 $70,417 $87.8 a6 $3,201
Totals 1984 125 101 81% 6177 184762411 37741 5043 $415 550 $824 50 $4.114
IGUWA (1895) k3| 26 84% 928 $92,203 | $984 809 $82,805 $102.4 3 $3,185
Programme Totals 156 127 81% 7105 | $568,444| $80.0 5852 $498,355 $85.2 48 $3,924




APPENDIX C1

WORLD RELIEF RURAL WATER SUPPLY PROGRAMME

Veolanta Pump Installxtion Detalls - January 1 o Septembaer 1998
Location GPS Borehole | Borahols Static 1 or § Hour Type Date of | Numbaer Depth Pump Water
{NdelaBairro) | Coordinates | Ref. No Dapth we Pump Test of Pump of of Instailation Quality
{m) {m) DWL (m)iQ (m3Mhr] Handpump [Installation| Reds {Cylinder {mYy Techniclan EC (uSicm)
CHICUALACUALA | 2205 18°S | DIMWR/B2 7 4889 694 21 Volanta 0302793 23 68 75 r Maibasse (EPAR) 2300
K1) 031 38" 56° € ‘
ICHICUALACUALA | 2205' 17" S | 05AVR/E2 72 482 517 40 Volanta 30:01/83 23 88 76  [Sr Mabasse (EPAR) 2140
5) 03139 §3°E
ICHICUALACUALA | 2205 17°S | 0BwR/B2 n 507 69.0 29 Volanta 02/02/83 23 66.75 Er Mabasse (EPAR) 2400
) 03138’ S4°E
ICHICUALACUALA | 22 04" 12" | 123WR/B4 104 80.1 86 7 30 Valanta 21/01/85 30 8670 [SrJuma 1600
k9) p3140° 58" E [Sr Zefanias
ICHICUALACUALA | 2205'17°S [ 124WR/BA 104 98 842 18 Volanta 22101785 28 8385 [SrJuma 1800
k10 3138 52° € IS Zefarues
MAPA (1) 2243'57°S | 01WR/A3 82 852 828 33 Volanta 15/02/83 23 8875  {Srluma (WR} 980
p32 o4 2?' E
MARA] (2) 2243'28°S | 02WR/B3 80 8655 66.0 45 Volanta 230283 ] 68 60 960
03203 10° €
MAPA (3) 2243'38°S | DIWR/E3 80 64 6 848 40 Volanta 25/02/93 25 7245 980
03203 14" €
MARAI (4) 2243'53'S | AWR/E3 84 636 838 49 Volanta 24/02/83 24 58.60 980
D31 04' 18" B
MAPA] (5) 2244' 11'S | IIMWR/B4 88 623 833 10 Volanta 07/01/85 23 B6.75 1080
03204'03"E
WN (6) 2243'34'S | 3sWR/HM ™ 653 4.2 a8 Volanta 06/01/85 28 7530 2400
032 03' 30" E
MARA] (7) 2244°08°S | 38WR/B4 ] 681 B2 10 Valanta 10/01/85 24 69.80 2320
032 03 38" E
PAPAI (B) 244127 | AWRB4 ar 892 70} YAl Volanta 18/12/94 25 7245 1010
3203 15" E
MAPAL (8) 2241'11°S | 41WR/B4 80 838 870 22 Volanta 18/12/84 24 60.60 530
03203' 58" E
MAPA (10} 2243'18°S {11TWRBA 85 655 8.1 a2 Voianta 20/11/84 25 7245 1400
P3262'45°E
MAPA! (11} 2244'C0° S §118MWR/G4 97 68.7 705 16 Volanta 2011284 25 7245 850
\ Station) 3203 18" E
MARAI (12) 2243'48°S |119WR/B4 87 873 714 24 Volanta 111284 25 7245 1000
(Admin Past} 3203 05° € 1St Zefanias
MAPAS (13) 2243 58°S [120WR/B4 88 67.4 701 30 Volama 07/01/85 5 7245 [SrJuma 1000
[Hospital) 03203 35" E ISr Zefanias
16 de JUNHO (1) | 2243'30"S | 05MVR/B3 1 808 8440 33 Volanta 09/02/83 23 8B.75  [Sr Mabasse (EPAR) 1300
03205 48" E
18 de JUNHO (2) | 2243'47" S | DBAWR/E3 -] 54 4 820 28 Volanta 11/02/83 23 66.75  [SrMabasse (EPAR) 1820
p3205'10°E
16 de JUNBO (3) | 2244°08°S | 07TAVVR/E3 78 58 6 74.0 28 Volanta 10/02/83 23 86.75  [Sr Maibasse (EPAR) 880
03205 19°E
18 de JUNHO (4} | 2243 21*S | D8MWR/B3 84 505 83.0 28 Volanta 05/02/83 px) 6875 [Sr Mabasse (EPAR) 1200
()32 05' 48° E
18 de JUNHO (5) | 2243'32°S | 34MWR/mB4 78 571 628 16 Volanta 11/04/95 22 6388 [SrJuma 1360
p32 05'28°E ISr Zefanias
18 de JUNHO (8) | 2243'54"S | I5WR/4 78 528 64.2 15 Volanta 12/01/85 23 8875 ISrJuma 1260
3205 47 E Sr Zefanias
18 de JUNHO (7) | 2244'00° S | 3BWR/B4 74 584 808 12 Volanta 1301785 24 8980 JSrJuma 700
205 04°E ISr Zefanias
Notes:

Cylinder depth calculated using number of rods x 2.85m +1.2m (rod hanger)
DWL is dynamic water lavei

Q is dischargs



WORLD RELIEF RURAL WATER SUPPLY PROGRAMME

Yo Pump Ins: on s - Janu: 963 to September 1995
Location OPS Borehole | Borshele Static 1 or 6 Hour Type Date of | Number Depth Pump Watar
{AdslaBairro) | Coordinates | Ref. No Depth wL Pump Test of Pump of of Instaitation Quaiity
{m) {m}) DWL (m)IQ (m3rhr] Handpump |installation| Rods [Cylinder (m) Techniclan EC (uSiem)

REGUA (1) 251'N"S | 0ewWRsG3 B4 671 88.2 38 Volanta 02/03/83 26 7530  [Sr Zetamas (EPAR) 3200
03207 59°E

REGUA (2) 2250'88° S | 4BAWR/B4 78 83 848 18 Vaolanta 25/01/95 24 6960 [SrJduma 2850
03207'48* E IS+ Alfredo

MPUSE RIO (1) - 10WR/93 78 518 58.0 48 Volanta 050383 23 86.76 br Zefanias (EPAR) 1100

MPUZE RIO (2) 2204'15°S  1118MWR/S4 58 404 418 18 Valanta 26/01/85 19 5535 Brduma 1800
3213 00 E IS Alfredo

MPUZE ESTACAO| 2302°00° S  [115MVRs84 a 163 778 28 Valanta 28/0%/95 2 78.15  [Sr Zsfanies 2800
032 14'53° € 51 Amos

GEREZ (1) 2313'03*°S | 11IMWRA3 84 619 B2.1 38 Valanta 07/03/93 2% 7245  [5r Zefanias (EPAR) 3500
03230'24°E

IGEREZ (2) 231304° S {114/WR/BS 78 61 68.t 23 Volanta 28/01/85 27 78.15 Fr Zefanias 3200
032 30 24" E

PUMBE (1) - 2TIWR3 88 418 - 30 Volanta 14/07/83 P! 8105 Pr Jumna (WR) 1500

PUMBE (2) - 2BMWR/S3 72 a0 - kK Volanta 15/07/93 22 8380 fSrJuma (WR} 700

PUMBE (3) 2411' 83S | 3IMWRSS 87 411 48 444 Volanta 04710095 20 58.20 T Juma 780

3249 BOE Calanga
Notes:

Cyfinder depth calculated using number of rods x 2.85m +1.2m {rod hanger)
DWL is dynamic water [evel

Q'is ischarge

1



APPENDIX C2

WORLD RELIEF RURAL WATER SUPPLY PROGRAMME

Afridey Pump Instafiation Detalls - May 1004 to Aygust 1995
District: MASSANGENA
Location GPS Boreahole | Borehole Statie 1 Hour Type Pump Date of [Number{ Depth Pump Water
(Mdeia/Bairro) | Coordinatas { Raf. No Depth w.l Pump Test of Serial Pump of of nstallation Qualry
{m} {m} DWL {m) | Q {m3/hr){ Handpump |Numbar|instailation| Reds |Cylinder {m} Techniclan{s}| EC {uSicm)
MUTETO()) 2134'48"S | DIWR/S4 54 3.0 iR} 24 Afndayv 270584 15 435 (Sr Juma 234C
3256 \1°E [Sra Catanna
MBOCODA (1) 2134'48'S | 02WR/B4 66 412 488 3.2 Afridev 30/0584 19 6§22 ISr Juma 2380
3265 ST°E [Sra Catanna
MBOCODA (2) 2134'46'S | 0O3IWR/B4 74 3789 440 18 Alridey 20/05/84 18 522 Er Jomna 2370
[03256'11°E ra Catanna
INGOMANE 2135'37"S | (4WR/B4 87 505 §23 13 Afndev 01/06/84 22 839 [SrJuma 1500
[13253' 06" € Fra Catanna
MAPANHE (1) 2145'05°S | 05WR/B4 55 394 453 28 Afridev D4/DE/B4 1B 5§22 IS Juma 150C
[13247'53°E [3ra Catanna
MAPANHE (2) 2145'08°S | 0BMVR/BA 48 317 430 25 Aindev 04/08/08 15 435  [SrJuma 1533
03249  28°E Fr‘a Catanna
ICHICUMBE (1) 2136'04°S | DIAWR/B4 55 385 452 a3 Aindev 310534 18 522 [Stduma 1120
3257 31 E Fra Catanna
ICHICUMBE (2) 21359'38'*S | 0AWR/B4 51 312 405 0e Afndev 31/06/84 15 435 [Sr Juma 2340
p3z 57 A"E ISra Catarina
MUCAMBENE (1) | 2133'08'S | 0BMWR/SB4 78 48.1 672 34 Afridey 08/06/94 20 5840 St Juma 1800
32 48°' 33" E [5ra Catanna
MUCAMBENE (2) | 2133'03°S | 10WR/B4 68 521 .58.1 05 Afndev 08/06/34 23 887 [Sr Juma 1820
032 48" 58" E~ [Sra Catanna
MUCAMBENE (3) | 2132°48° S | 25MVR/E4 72 485 554 a0 Afndev 15/08/84 20 580 [Se Juma 1700
032408' N E [Sra Catanna
ICUFAMUNE 11WR/B4 48 303 322 3B Afndev 130694 18 484 1Sr Juma 2280
[Sra Catanna
MABONDZO (1) 2135'28°S | 12wWRS4 36 AR 250 a8 Afridev 03/06/84 12 348 15r Juma 318
03301'20°E [Sra Catanna
MAEIONDZO (2) 203717°S | 1IWRB4 48 252 257 38 Afridev 03/06/84 15 435 2120
03301'42°E
JCHITLUMANE 2138'28'S | 14AVR/B4 54 427 4217 1.2 Afridev 30/05/84 18 522 2500
32 55' 00" E
MASSANGENA 2133'13"S | 15MRB4 42 84 18.2 24 Afridev 08/06/84 B 174 2130
ISEDE (transit) p32 57 11" E
MASSANGENA 2132°48'S | 18MVR/B4 18 10.2 104 39 Afndev 06/08/94 5 145 2800
ISEDE (hospital) [P3257'23"E
MANINGE 2131'54°S | 17mRB4 35 159 164 32 Afridev 0e/06/34 10 280 1820
p3256'56° €
MUTETO (Escala) | 2134'33° S | 18AavR/B4 48 264 384 a2 Afridev 07/06/84 15 435 2140
032 56'56° E
ISINGANHANE 2142°22'S | 18AWR/B4 56 420 438 2B Afridev 13/08/84 18 §2.2 2000
3307 2°E
MAPSWA 214V 21°S | I0WR/G4 54 42.1 422 13 Afndev 22/06/84 18 464 1680
P33 02 53" E
HANDELA 2140°41°S | 21WR/B4 66 490 653 24 Afridev 22/08/84 19 55.1 1850
p32 S0 E
MAVUE 2120'42°S | 22WR/B4 54 305 407 06 Afndev 1652 08/08/84 15 435 2000
FRONTEIRA 032 28' 01" E
BKETTO (1) 2130'04°S | ZIWRB4 8 208 454 12 Afridev 06/08/84 16 484 1910
p3245'00E
ISOKOTE 2131°12°S | 26WR/HA 51 16.0 450 1.1 Afridev 08/08/84 15 435 2000
p3247'52°€
ICHICUMBE (3) 213508°S | 2ewrm4 54 3|1 481 55 Afridey 2706/34 17 493 2360
p3256' 31" E
ICHINEZANE 215231 | IIMRUB4 38 152 214 28 Afndey 120884 8 232 860
p3247'48°E
Notes:

None of the first purnps supplied by Stenaks had serial numbers

Depth of cylinder = Np. of rods * 2.8m.  DWL = Dynamic water ievel

. Q= Borehale discharge



APPENDIX C2

WORLD RELIEF RURAL WATER SUPPLY PROGRAMME

L on Datally - 1 st 1
District GUIA
Location GPS Borehole | Borehola| Static 1 Hour Type Date Pump [Number] Depth Pump Water
(Aldea/Barra) | Coordinates | Ref. No Depth w.i Pump Test of of Pump Serial of of Instatiation Qualtey
{m}) {m) Q (m3Mr)| DWL (m} Handp Hat Number | Rods Cylinder (n{ Techniclan{s}{EC (uSicm
7 de ABRIL (4) 2428 173 02WR/95 33 124 60 200 Atndev 10/07/35 728 7 03 [BrJuma 2500
33 04" S8E [Sra Esperanca
ICHIVONGUENE (1] 24 31°13* S 83WR/S4 | 18/01/00 151 18 108 Alndev | 15/08/85 2736 5 145 [Sra Catanna
033 05' 52° € ISra Esperanca
ICHIVONGUENE (3] 2429° 88S | 04MWR/ES 0 109 5.2 14 Afridev | 11/07/85 2137 8 174 [Briuma 1560
33 05" .713E ISra Esperanca
JCHIWVONGUENE (4] 24 28 88 S | 05MR/E5 3 142 40 175 Alridev | 12/07/85 2738 B 174 br Juma {680
033 06' 48 € . Sra Esperanca
ICHIVONGUENE (5] 2430° 96S | DBAWR/BS 2 114 Afridev | 13/07/85 2780 ] 174 Scluma 4800
03307 4 E ISra Esperanca
ITOMANINE {1} 2426 825 | OTWVR/E5 38 194 72 50 Afridev | D1/08/85 2832 10 280 {Srduma 2520
03301 82€ ISra Esperanca
[TOMANINE (2) 2428' 525 | 0BAVR/BS 40 218 24 295 Atridev | 25/07/35 2744 10 290 r Juma 2000
3301 38E ra Esperanca
[TOMANINE (3) 2425 888 08/WR/E5 38 221 4] 260 Afridev | 02/08/35 2889 10 80 ¢ Juma 1300
P33 08 4 E ra Esperanca
N—iAT\NE (2) 2425 185 HAWR/BS 25 16.82 30 210 Afrndev 18/07/35 2780 8 232 r Juma 900
3257 71E ra Esparanca
MBANGUENE (1) | 24 24' 97S 1IWR/S5 33 41 Afndev | 08/0B/85 2868 10 280 ra Esperanca 1300
032 56' 43E r Calanga
MBANGUENE (2) 1 2424' 18S | 14MWRABS 30 183 203 Afridev | 10/08/85 2884 85 86 ra Esperanca 1650
032668' N E r Calanga
MBANGUENE (3) | 24 25' .18 S 15AMVR/B5 25 18.3 238 Afridev | 30/,08/95 2880 7 203 ra Esperanca 1130
032 56" 05E r Calanga
MBANGUENE (4) { 2425' D6 S 1BWIR/95 30 Al 36 228 Afndev | 25M7785 2187 7 203 2 Experanca 1180
03256 .71BE a Clemencia
MISSAO 93T 58S 17TAWR/BS 3o 14.5 1.2 272 Arigey | 080085 2884 8 261 ra Ssperanca 1800
033 00’ 3BE Calanga
ICHIMBEMBE (1) | 2422 88S | 18MWR/B5 25 148 21 249 Afridev | 19/07/85 2758 B 232 r Juma 1030
3318 24E r Esperanca
PNHAMPUNGUANE | 2431 30S | 21MVR/85 29 184 42 254 Afridev | D3/08/Y5 2844 9 26.1 ra Esperanca 1850
(1) 03307 . 1B E r Calanga
PNHAMPUNGUANE | 24 3Y' 55 S 2RSS 28 177 50 185 Alridev 04/08/85 849 8 281 ra Esperanca B50
2) p3zoe 1ME r Calanga
INHAMPUNGUANE | 24 31' .70 S Z2WRB5 s 18.1 Alrigev | 05/08/85 2847 8 281 ra Esperanca 1015
3) 03308 52E r Catanga
(e} 432 8688 24/\VR/B5 32 25 10 285 Afnigev | 22/08/95 2645 105 305 Calanga 1880
3310 18 E 2 Clemancia
AWCORDO LUSAKA 2433 538 | 25MWVR/95 40 183 38 220 Afridev | 22/08/85 2558 12 34B [Sra Calanga 1285
1} 033 11" 41 E Sr Clemencia
PCORDO LUSAKA 2433 90 S 2BWR/ES 37 202 45 290 Alndev 23/08/85 2670 125 363 [SrCalanga 2500
k) 033 11' B3 € I5ra Clemencia
RWCORDO LUSAKA 24 34' 335 | ITMWR/ES 7 194 40 00 Afridey | 23/08/85 2858 12 348 [SrCalanga 830
3} 03312' 24E Sra Clemencia
ICHIBABEL (1) M35 345 | BWRES N 225 Afridev | 24/08/95 2848 1" 319  [5rCalanga 880
3313 30E ISra Clemencra
jCHDAGEL (2) 2436 896 | W0wWRNE LE 101 42 720 Afridew | 2470006 2066 12 340  [Sr Calange 1300
033 14' 12E [Sra Clemencia
HIBAS| .
IC EL (3) 53: ?f: Sgg 30AWVR/BS 37 184 Atridev | 25/08/25 2864 12 38 [SrCalanga 1250
Sra Clemencis
ICHIBABEL (4) F!Ehabﬂ'maﬁorl Afndev | 27/08/85 2870 11 319 [Sr Juma

LWL = Dynamic water lovel. O = Barehals discharge
Depth of cyfindter = number of rods x 2 8m
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— — To Mabote
haad {460) Tchak-Tehal ~~—~
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~—— Acorda do Lusaks {13182) hatanad Prepsnd by




WORLD RELIEF RURAL WATER SUPPLY PROGRAMME

dey Pu nstaliatio Is » May 1804 to August 1855
Distriet: GULMA
Location GPS Borehole | Borshole | Static 1 Hour Type Date Pump |Number] Depth Pump Water
{Ndeia/Barrg) ] Coordinates | Ref. No Depth w.L Pump Test of of Pump Seral of of Installation Qualiy
{m) {m) Q {m3ihr)} DWL (m} MHandp Tlat) Numb Rede Cylinder {m Techniclan(s}]EC (u'.ilcmﬂ

PNALAZ (1) 2403 21°S TTWR/S4 15 209 14 280 Afridev 12113 10 290 BrJums 2700
03318 33° €

MNALAZ (2) 7358'58°S ) 78MWRB4 3 189 18 202 Aridev } V4/11/84 1428 9 /Y Bruma 1450

KPanzane) [3316'33°€

NALAZ] (4) H0402°S B80/MWR/B4 a5 231 1.0 445 Afridev 15/11/85 1424 14 406  [Sr Zetaruas 3400

KMaimane) 033 10°'00° €

JCHINRACANINE 2423'15" S BAMVR/B4 23 160 21 18.3 Afndev | 02/02/85 1404 B 232 Lr Juma 1800

10 (3264'32°E [Sra Catanna

ICHINHACANINE 2424 18" S 85WR/B4 54 405 18 410 Afndev | 24/11/84 1440 15 435 SraCatanna 1500

2) 03253 31'E Sra Esperanca

ICHINHACANINE | 24 24'18°9 | 8BWR/MB4 42 288 8 36.0 Afndev | D205/85 1433 13 377 {Sra Catenna 1800

3} 03253 51°E Sra Esperanca

E-HNHACANINE 2412440°S | BIWRHN 48 36.3 25 375 Afndev | 01/02/35 1401 14 408 [Sra Catanna 2000

4) 03253 37" € [Sra Esperanca

[CHINHACANINE 2424038 g8WRS4 43 380 24 388 Afndev | 31/01/85 2228 13 377 1300

5) 032 63’ 0T° E

ICHINHACANINE 2423 15'S SWR/B4 38 198 24 204 Alridev | 30/01/95 1831 8 232 800

8) 032 63 168" €

ICHINHACANINE | 2423°'26°S | 90WR/B4 35 233 23 28.1 Afridev | 03/05/85 1410 10 2890 1000

7 032 53' 08" E~

JCHINHACANINE 2423 07°S 91/WR/B4 36 208 18 270 Afridev | 31701785 1421 10 23.0 1500

8) 3252 58° E

ICHINHACANINE | 24 22°59"S | S2WR/B4 26 158 23 234 Afmdev | 02/02785 1448 g 232 500

8) 3253 08" E

[DONGA (1) 2aAVR/83 ar 288 Afndev | 09/07/83 n 319

DONGA (2) [30/WR/B3 4 188 Afndev | 100793 15 218

[DONGA (3) 2420'18°S | 83IMWRMB4 41 283 15 300 Afndev | 23/11/84 1411 " 3g 2600
032 67" 48" E

DONGA (4) 2420'32°S | S4/wWR/B4 43 85 1" 345 Afndev | 2v/11/94 1427 12 348 4200
03253 05°E

DONGA (5) 2319'68"S 95WR/B4 4?2 302 22 08 Afndev 16/11/84 1403 1 g 1600
032 52'46"E

DONGA (8) 242034 S | sBMVRIEY 3 %5 15 PR Andev | 17711/84 1433 12 348 [SraCatanna 1000
03253 18°E ISra Esperanca

DONGA (7) 2419'62°S | STWR/B4 e} 284 2 284 Afdev | 14/11/94 2676 10 238 [Sra Catanna 2000
03252 28°E Sra Esperanca

DONGA (8) 2418'31"S | 898WR/B4 36 300 18 kIR Afridev | 22/11/84 2671 11 319 [Sra Catarina 1580
PIZST1TE [5ra Esperanca

MONT ALTO (1) 1WR/B3 37 268 Afridev 16/068/83 12 348  [SrZefanias 2700

MONT ALTO (3) 14WR/B3 38 278 Afridev 19/06/83 105 305 [Sr Zefanias 3000

MONT ALTO (4) 1TMVR/E3 39 28 Afridev | 23/06/83 1 318  ISrZefanias 2200

MONT ALTO (6) 17WR/E3 38 20 Afridev | 22/06/33 11 318 r Zefanias 2400

MONT ALTO(T) 18AWRB3 42 28 Afmdev | 26/08/83 15 334 [SrZefanias 2400

PMONT ALTO (8) 2414'22°S 98AVR/BA 38 273 18 281 Afndev 14/02/95 1404 1 319 ra Catanina 2000
032 48" 46" E Era Esperanca

MONTALTO(8) | 2414'26°S | 100WR/B4 38 270 12 325 Afridev | 16/02/95 1408 1 319 [SraCatanna 2000
032 50' 4" E Sra Esperanca

MONT ALTO (2) Rehabilitation] 36 2086 28 308 Afridev | 15/02/35 11 318 [SraCatarina 210

ISra Esperanca

MONT ALTO (5) Rehabilitaion 4 281 08 291 Afndev | 16/05/95 1 319 [Sra Catanna 2200

[7 de ABRIL (1) 4201S | BIMRM 5 14.2 1.8 13 Afndev | 12/08/84 782 7 203 bra Catanna 50
3302 48" E ra Esperancs

[7 de ABRIL (3) 2428 57S | DIWRES 25 134 BO 16.6 Afrndev { 08/07/85 2781 8 174 r Juma 2600
03303 87E Esperanca

Notas: DOWL = Dvnamic water level. Q = Borehole discharoe Deoth of cviinder = number of rods x 2.8m



APPENDIX C2

WORLD RELIEF RURAL WATER SUPPLY PROGRAMME

ump |nstailation Petally - August 1
District CHIGUBO
Locatlon GPS Borehole } Berehola | Statle 1 Hour Typa Pump Oats of (Numbar! Depth Pump Water
(Aldeia/Barrro) | Coordinates | Ref. No Depth wi Pump Test of Serial Pump of of Instaliation Quality
{m} (m) |Q (mInrfDWL (m)] Handpump | Number| Instaliatien | Reds | Cyllnder (m)] Teshnician(a}| KC (wSfem)
MAPUNGANE (1) | 2221'78°S | 52WR/B4 24 192 08 209 Afndev 1408 0710784 8. 232 %ra Catarna 4240
03242'16°E
Mweme 2) §2221'08°S | 63WR/B4 30 173 34 221 Alndev 1419 0810784 g 281 [Sra Catarina 3280
03247 32°E
TCHARTCHA 2241'23°S | 66MWVR/B4 K. 138 0.8 289 Afnidev 1402 20110784 10 8 Sr Juma 2800
Nhangatane) PBS 17'40°E .
ICATINE 2245 23'S § 59WR/B4 31 178 38 188 Afridev 1418 20194 7 03 ISr Juma 3360
P33 24' 16°E
[CHIGUBO SEDE | 2250°'01°S | BOWR/B4 69 344 21 380 Afridev 140§ 211034 14 408 ISr Juma 6900
(Saute) P33 31 02°E
ISOUANE (1) 2158 57°S | BUWRB 40 181 10 N3 Afridev 1407 05HW/BA 12 348 Sr Catanga 2700
033 26" 10" €
ISOLANE (2} 2303'12°S | B2AWRB4 31 16.4 15 e Alridey 1408 08/11/84 10 290 ISt Zefanias 8400
Masunguane) p3329'42°€
DINDRZA (1) 232943 S | B5MVR/B4 185 1"z 239 12.4 Afridev 1413 11114194 5 145 [Sr Juma 1190
L..Chelefu) 03321 11 E
DIZA {3) 2328'51"6 | 8TWR/B4 155 1.3 23 14.3 Afridev 1412 111184 5 145 St Juma 690
L.Chelefu) 0327 W0 E
IDINDIZA (5) 2331'80"S | BSWR/B4 15 np 21 127 Afridev 1444 1211794 48 131 [Sr Zetanias 2300
KL.Ndiuvu) 033 28" 26* &
INHANALE (2) 234p'35'S | 7aAMWR/B4 18 1 05 142 Afridev 1425 08/08/34 B 174 ISt Zefanias 7700
P33 ITI4E Fr Jums
Notes

DV, = Dynamic water level, Q = Borehole dischsrge




APPENDIX C2

WORLD RELIEF RURAL WATER SUPPLY PROGRAMME

P nstalt atails - May 1 st 1
Dlstrict: MABALANE
Location aPs Bershole | Borehole | Static 1 Hour Type Pump Date of |Number Depth Pump Water
{AldmarBairro) Coordinates Ref. No Depth w.i Pumy Test of Serial Pump of of Instaliation Qualky
{m) {m) k3 (m3mrf ODWL {m) | Handpump | Number | Installation | Reds Cylinder (m) | Tachniclan {s) [EC {uS/cn:
PRUKWE (1) 18/MWR/E3 54 370 35 Afndev 2811794 1% 435 ISra Catanna 2400
ISra Esperanca
PFUKWE (2) 20MVR33 60 40 0 30 - Afndev 011194 18 464 Sra Catanna 2700
ﬁra Esperanca
PFUKWE (3) 21MWR/S3 &1 370 30 Afridev 081784 15 435 [5ra Catarina 2400
[Sra Esperanca
PFUKWE (4) M0844'S 1 10IWR/ B4 51 391 30 400 Afndev 171284 14 406 ISra Catanna 2800
032 43' 48° € [Sra Esperanca
FPFUKWE (5) 2408'23°S | 102wWrR/B4 58 424 31 440 Afndev 18112794 15 435 [Sra Catanna 2300
03243 24*E Sra Esperanca
MUUINGE (1) 2350338 104VR/B4 B2 384 12 588 Afridev 24/03/85 20 58 {Sra Catanina 3130
P32 63 12'E
MUJINGE (2) 2355'30"8 | 10SAWR/H4 48 346 34 357 Afridev 24/03/85 13 3377 5ra Catanna 4560
D32 56' 25" E
ICHIP SUANE 2345'23°S | i0MWR/B4 53 26.3 15 45.0 Afridev 26/03/85 18 454 Sra Catanna
03232 00°E
MABOMO (1) 2342'03 S | 10BAWR/B4 58 318 20 41.7 Afridev 2231 2303185 14 406 [Sra Catarina
32 31'02°E
MABOMO (2) 2341'58°S | 10BAWRM 54 358 27 388 Afndev 31/03/85 13 kI LSra Catarina
032 30" 56* €
ICOMBOMUNE RIO | 2327'55° S | t12wR/m4 42 255 2.1 404 Afridev Borehoie filled wath stones|
K1) 3228' 05" &
COMBOMUNE RIO | 2327'45°S | 113WR/B4 46 283 30 338 Afridev 27/83r35 13 317 [Sra Catanna
(2) 132 27" 53 €
HOYO HOYO (2) 2335'31"S | 11IWRES 18 B.1 28 8.0 Afridev 1415 16/03785 q 118 [Sra Catarina
228 25°E
Notes
DWAL = Dynamic water level. Q = Borshole discharge
Pump ipstaliation Detally - May 1094 to Augyst 1906
District: CHICUALACUALA
Location GPS Borshole | Borehole | Statle 1 Hour Type Pump Date of |Number Depth Pump Water
(Aldeia/Bairrn} Ceordinates | Ref. No Depth w.l Pump Test of Serial Pump of of instaltation Quailty
{m) {m} [Q (m3/hr FDWL {m}| Handpump | Numbaer | Installation | Reds Cyfinder | Techniclan(s} [EC {uS/cm}
MAFASTELA 2232'48°S | 42WR/B4 18 54 34 102 Afridev 1423 071094 ) 1450  [Sra Caterina 270
P32 21" S E ISra Esperancs
ICHIOWLO (1) SEANVR/B4 48 192 18 46.7 Afridev 1438 09094 16 484 [Sra Catarna 3020
KCHIDULO (2) 2216 \0°S STWR/B4 33 136 29 30.0 Amdev 1431 09/10/84 10 29 }5ra Catanna J680
032 31" 38* €
MAPA| NGALA (1} 251013 43WR/34 43 222 36 B8 Afndev 1434 28/08/84 10 28.00 ISra Catanna 3170
031 67' 48" E ISra Esperanca
LAAPN NGALA (2) 225200°S 44AVRIB4 48 215 28 308 Afridev 1441 06/10/84 12 34.80 ra Catarina 1850
P31 56° 21" € ra Esperanca
BUELA(1) 225725"S 45WR/B4 32 147 34 247 Afridev 1442 05/10/34 ] 26.10 ra Catarina 1810
31 §9' 68" E r3 Esperanca
PUELA (2) 2262°22'S | 4BWR/B4 31 17.8 31 234 Afrndev 1420 28/06/m4 ] 26.10 ra Catanna 1610
31 58'40" & ra Esperanca
ICHILEMANE (1} 2256'54°S 47AWR/B4 30 155 3t 184 Afndev 1422 03/19/84 7 20.30 ra Catanna 1500
pa202027€ ra Esparanca
ICHILEMANE (2) 2256'27'S | 48MWR/S4 28 178 28 18.4 Afridev 1430 041084 7 2630 ra Catanna 1500
D32 01' 55" E 3 Esperanca
Notgs

OWA = Dynamic water level. Q = Borehole discharge

A%



APPENDIX C3

WORLD RELIEF RURAL WATER SUPPLY PROGRAMME

ucket Pum; latlo Iis - May 1 31 1698
Location ops Borehola | Date of | Borehole | Static 1 Hour Type Date of Water
(Aldeia/Barro) | Coordingtes | Ref. No Drilting Depth Water Pump Test of Pump Quality
{m} Lavel (m)| Q {(m3/hr) [ OWL (m) { Handpump | installation { EC (uSfem)

ICHIGUBO

KEKE (1) 2343°08°S | 70MVR 84 | 2270804 18 1" 03 1§52 |BucketPump| 15/03/85 4800

L Nhanonguane) ¥)33 26' 58° E

KEKE (2) 2347°22°S | TyWR/B4A | 28/08/84 20 1. 02 180 Bucket Pump|  14/03/85 6500

L Mangonsuane) [03328'06° €

INHANALE (1) 2350'48*S | T2WR/G4 | 230894 20 82 03 185  }Bucket Pump] 080994 4500
03330 29" E

NHANALE (3) 2350°47°S | TANVR/B4 | 27/08/34 Al 12,1 02 2Y0 |Bucket Pump| 09/09/84 4880
03330" 26" E

E

MATIDSE 2350°03'S [O2WRmM/5| 220¥85 15 5.0 - . Bucket Pump| 29/08/85 .
032 33'41° €

GULA

ICHMBEMBE (2) | 2422 88S | 20/WR/ME5 | D07/95 200 886 1] 145 }BucketPump| 26/0B/85 550
P33 10 .16E

INHATINE (3) 2425' 38S 1YWR/85 | 27/06/95 305 155 25 246 |Bucket Pump] 12/08/95 5080
PSZ 68" 04 E

ICHIVONGUENE (2] 24 28' 22S | 03wryB5 | 23/06/85 250 114 - . Bucket Pump{ 256/08/85 5100
033 05' 05 E




APPENDIX C4

WORLD RELIEF RURAL WATER SUPPLY PROGRAMME

Afridev Pump Fallure and Repalr Detally and Cost Analysjs - June 1593 to November 1995

Locatien Berehels | Pump Oate of Depth Type of Oate of | Date of Parts Cestof |Estmated | Comments/Qbservations
{ANldelaiBairre) Raf. Ne¢ Serial Pump of Pump Fallure Fallure Repair Replaced pare Party  User
Number |installation| Cylinder (US$) Group
{m)
MASSANGENA
FMASSANGENA 15WR/B4 08/08/84 174 291 fNo faitures reported
ISEDE (transt)
SANGENA 18/MVRVB4 08/06/84 145 291 Mo faiiures reported
EDE (hospital)
MANINGE 17TMWR/B4 06/08/84 4.0 28t No failures reported
MUTETO (1) 01IMWRBY 27/05/34 435  PBroken pump rod hook § 01/01/85 | 180585 {1 *new type® purnp rod 54 .26 988  MUntl May no new type hooks
krseal 284 bind eyes on pump rods were
Plastic bearings 194 available
Broken pump rod hook | 10710795 { 24/10/85 {1 ‘new type’ pump rod 64.28 Other spares were limited
F}»seal 164
MBOCODA (1) 02WR/4 30/0584 522 Broken pump rod hook - 18/08/34 {1 pump rod 54 26 989
Broken pump rod hook | 0302785 | 18/05/85 |1 “nevs type" pump rod 54.26
}-seal 264
olashic beanngs 184
F oot valve & piston 12.30
Broken purnp rod hook | 05/11/85 { 12/11/85 }1 *new type’ pump rod 54.28
I-seal 264
Piston 6.15
MBOCODA (2) 03IWR/B4 28/05/84 §22  Cracked/broken tube 27/04795 | 20/705/85 |2 PVC tubes 28.32 989
f-seal 2564
Frastic bearings 3.88
F oot valve & piston 12.30
10/11/85 | 12711195 RJ-seal 264
ICHICUMBE (3) 2BWR/B4 27/06/94 48.3  PBroken pump rod hook - 14/08/34 {1 purmnp rod 5428 geg
Broken pump rod hook | 02/05/84 | 19/05/84 |Y purnp rod 54 28
L-seat 264
Plastic beanngs 184
Piston 8.15
Broken PVC rising main ? ? F-vC couplers
MUTETO (Escola) | 18VWR/B4 07/06/84 435 289
NGOMANE 04WR/B4 01/08/94 83.8 PBroken pump rad hook Pefore 12/84 _ 1 purnp rad 5428 2120
Broken purmp rod hook  07/04/85 | 18/05/35 {1 “new type’ pump rod 5428
L;Lseal 264
lastic bearmps 194
Broken PYC nsing main|  11/11/85 | 13/11/95 2 PVC couplers 504
’J-seal 284
CHITLUMANE 14WRS4 30/05/84 §22 Broken pump rod hook Before 12/84 02/12/84 |1 “new type" pump rod 54.26 788
})-seal 284
Piston 815
$3roken pumg rod hook | 24/03/85 | 2010585 {1 "new type” pump rod 54728
|Separavan of tubes J-seal 284
Pistan 515
Plastc bearings 184
ICracked PVC nsing maif 08/09/85 ? 2 PVC couplers 504
MARPANHE (1) 05WR/B4 04/08/84 522 166 JNo failures reported
MAPANHE (2) 0BMVR/B4 04/06/08 435 786 No failures reported
ICHICIUMBE (1) 07TAWR/B4 31/05/84 522 351 No failures reported
EH[CUMBE (2) 08WR/B4 31/05/84 435 851 No fatures reportad
MUCAMBENE (1) | 09WR/MA 08/06/84 808 PBroken pump rod hook | 13/07/84 | 14/07/84 § pump rod 5428 1751
Broken pump rod hook | 18/07/84 | 17/07/84 ] pump rod 5428
Braken pump rod hook | 02/08/84 | DB/OWB4 § pump rod 5428
Broken pump rod hook | D&UR/B4 | 18/05/895 |1 "new type® pumnp rod 54 26 brtil May no new type hooks
LLseal 264 land eyes on pumnp rods were
Prston 815 javaiable . Other spares very
Plastic bearings 1.4 imitad
roken pumg rod hook 10/85 185 |1 *new type’ pump rod 54 28
2 PVYC couplers 504




dev P ure and 4 and Cost Anatysls - June 1983 to November 1985
Lecation Horehele} Pump Date of Depth Typs of Date of | Date of Parts Costof |Estimated]| Comments/Obyervations
{Aldeia/Bairre) Ref. No Serlal Pump of Pump Fallure Fallure | Repair Replaced pars Part{ Usar
Number |instailatien| Cylinder {Uss$) Group
{m)
MASSANGENA
MUCAMBENE (2) 10AWWRB4 00/106/84 808 Broken pump rod hook | 12/06/84 | 13/06/94 {1 pump rod 54 28 175
Borehole filled wath stones| FPump remaved
MUCAMBENE (3) | 25WR/BM 15/06/94 5§80 iSeparaton of tubes 08/08/84 | 1(/0B/84 |1 tube 1318 1751
Broken pump rod hook Before 12/64 - 1 pump rod 54 26
Enstnn 815
oMmpression cone B.31
Broken pump rod hook | 20/02/85 1 19/05/85 |1 “new type® pump rod B4 26
U-seal 264
Piston B 15
Flastic beanngs 388
1 tube 13.16 -
Broken pump rod haok 10/85 10785 |1 *new type* pump rod 5426
2 PVC couplers 5p4
OKOTE 2BWRIB4 0870884 435 1751 No failures reportad
ISIQETTO (1) 28R4 06/08/84 464 1751 Mo failures reportzd
MAVUE 2MWR/B4 1562 09/08/84 435 804  No failures reported
FRONTEIRA
MABONOZO (1) TUWR/B4 03/08/64 348 1402 No falures reported
MABONDZO (2) 13WR/B4 03/06/84 435 1402 No tatures reported
ICUFAMUNE 11IMVR/B4 130684 484 Proken boit in handle  Before 12/94 - s 628 Fepai{ madse by commuruty
Mvom out U-seal 18/05/85 | 23/05/85 JU-seal 264
Pistan 815
Flastic bearings 184
ISINGANHANE 1/WR/B4 13/06/84 52.2  PBroken pump rod hook | 10/03/85 | 20/05/85 {1 *new type® pump rod 54.26 628
J5-seal 264
Piston 6.15
Flastic bearings 194
Broken PVC rising main{ 10/11/85 | 12/11/85 |1 be 13.18
2 PVC couplers 504
M-seal 284
MAPSWAL 20VVR/B4 220884 484  PBroken piston 14/08/25 | 16/08/85 {U - seal 2864 828 Routne repicement of parts
Piston 8.15
Broken PVC rising main] 09/11/95 { 10/11/35 {2 PVC couplers 504
\J-seal 284
HANDELA 2INVWVRB4 22/08/84 §5.1 Broken pump rod hook | 18405/95 { 17/068/85 (1 tube 13 16 628
KCracked tube M- seat 284
Fiston 815
Flastic bearings 184
ICracked rising main 05/11/35 | 10411735 2 PVC couplets 504
ICHINEZANE IZWR/B4 12/08/84 232 <200 No failures reported
Total Cost$ 1,427.84
Notes:

Cost in US$ Stenaks 1985
Estimated User group based on village/bairra population estimates ether from Administration or presidents/secretaries of villages/bairros
Where there is mare than one pumyp in 3 vilage/bairro estirmated user group s total population divided by number of purmps

ARALYSIS

Total number of pumps installed = 27

Total cost of repairs reported = US$ 1,430

Average number of months usage (June 1894 o November 1885) = 18

=> cost per pump per year = US$ 40

NE: Cost of replacing pump rods initially supplied = USS$ 870 or 80% of total repair costs




APPENDIX C5

»
VOLANTA BANDIUMP. - FFAILURE wed RIFAIR DITALLY for PUMPS INSTALLID IN 1973}
Fowp K- YL 1 Baa baie of Tyae of T " Faimsuied i Tt T i
pad of Pump Type of repocted Ste of CondWios of Pusp Commenta/Otwe rmicmn i
Uotshole Ral. {=3 Inetalint e Repay edaluce Uyet Qroup, 3t 2011195 - —
Chicualncusla | [ 030INs WA 110384 Separauon neing Innin > 1000 Kot Woeking
OLWRAZ ok Py Sepmration rising nin
[T 10395 eaken coupher l
Chicusiacusie § [ 030153 6 montha - Broken top holt > 1000 Remnoved Votnta pump has brea repiserd
DYWRS! 129 1034 Sepiwation rising min & by Zambulswe Busd: Purp by
Wors oul conical sest mothe? oc purisetion!
(YL Unrepaired Sepaeation rising main
Chicuslacuels 8 (L] 0023 6 months - Braken top boll >100Q Not Working Rimng mam muck o bore holr
DEWRS? V1293 220384 Separiion rising mnin Sperinl toolyequipmen £rquired
s Unrepuired Sceparation rising main
Mapai 1 [~ 130293 % moaths . Brokra top bolt 1994 > 1000 Working Uher group mze dropped shwply
oWRA3 . 1093 ovs4 Sepmeation rising min & nirer drilling progracame i 1994
Worn oyt conical seat 1998 30
? 129 Sepwration rising nwin
190595 120895 Brokea coupler
080995 QIR3R% Brok ex coupler
12409595 130995 Brakra coupler -
Mapni 2 n 055 G moathe - Broken top bolt 19934 > 1000 Working
DUWRA3 170693 MR Worn out conieal seal
060188 010185 Separation rgiog vwin 195 %0
018 090125 Corirad sent el ow® Faciory tnult
RS 3003935 Ikoken coupler
10788 090845 Broken roupler Complete new raing main and 3
sew fype couplen jasaalind . |
Mapai 3 " 250093 € moaths - Broken 1op bl 19934 > 1000 Pump Removed 1a attempting 1o repair/fish ot 1
O¥WRSI 1093 oim Sepaeation rising main & rizing main boeehole we ;
oM (] Worn out canical sent 1995 3% damaged and blocked !]
1054 Unrrpaired Separanion riving main 4
Mapni 4 n U093 6 moaths - Separation risng main 199%4 > 1000 Working
OIAWRA 093 0s4 Worn out ronical sl
02 250354 Sepanation rising main 1995 170
03/ {270 Separation rising main
1254 154 Separation rising wain
100155 120195 Broken coupler
. s 200295 Broken top holt
0uss 1704595 Beoken coupler
0695 130895 Separation riaing win
16 de Janba | [ 3 050253 6 months - Separation rising main 199334 900 Workiog
OYWRS3 1093 260384 Worn out canical st
oM 1M Separation riging main 1995 510
12124 0295 Worm out conical seat
120595 150895 Beoken voupler
16de Junho 2 &8 110293 6§ monthe - 1994 900 Working
OWWRS3 10953 264354 Worns cut conicel seal
1054 2z Beoken coupler 199s s10
? 00195 Beoken coupler
100593 140884 Beoken coapler
20873 290895 Beoken coupler
16 de Junbo 3 [ J 10093 6 months - - 19934 500 Working
OWRAI o883 1603M Worp out corneal seat
7 044 Separation rieing main 1933 310
1094 1294 ‘Wors aut conical seat
0495 0895 Beoken coupler
16de Junho § 23 030293 6 monthe - Broken top boll 19934 900 Working
0K WRA3 1993 IV Worn cul conical seat
0884 160255 Beoken coupler 199% 810
170455 1104895 Beoken coupler
0588 0895 Broken couplet
Regua 1 n Q0353 & monthe - -
0/WRSI 1yesr - 2 Broken top bolts 200 Working
030954 110195 Beoken coupler
[ 1695 Braken cylindes pision rod
I}
i
Mpuze Rio 1 -3 0103593 6 wooths - - 600 Working 1
10AWRSD 1o 270354 $Separation rising wain
1094 s Separation rising main
23085 240855 Beoken coupht
_J'
Gererl k] 080353 6 moatx - - 820 Working
LUWRAS Tysar - Worn out ronical ses & ‘
Sirzed pump cyfitder
110154 300143 Separation rizing main
oesd 0AOAS Irok e roupler
0ps 0HO8ARS Broken roupler
1095 1175 Troken coupler
Plokwe | k) U6 € monte - - 9 00
| yrae 8N4 Separation rising main
[/ N/A Separation rising main Replaced by AFRIDEV - 101 /9
19WRS3 -
Plukwe 2 k3 2950653 & manthe - - 19934 700 ;
WWRSI Lysw Gisl M Separation siung muin Repineed by AFRIDEV - 291 1/ 1
Phakwe 3 EJ 300693 6 monthe - - 19% 700 ,“
AR 0N > Separnlion naing main & Replaced by AFRIDEV - 31 194 N
Worn out coucn s K
B ‘l
Pumbe 1 o ] 6 monts - - WK 40 | Workies b
TIWRAD Tyerr ? Separation rising main l}
Pumbe 2 2] 1540753 $moaths - - 19934 400 Working II
WWRES lyew 7 Separtion rising main ’J
[/} ums Separation ruing main j

Tocal annsber of puntps = 19, Awerage depth « $6m



WEANE
fvrpom oy - - - 1 §oqang
AANTT
Teppom o sqdwos eayorg 35 s8L0 sevent " Tamep
AT
Torpom oz% widsos mgorg vezomt Pl a0 3 zoni wradpy
RS
Tucpiom o7 sopuna dmger sao7t s870 setow @ ssbarg emdpy
Wi
Rergiom ot s fru sonaindeg, SEHOND Swm0 AT » T ey
AN
Sarpom ot setdnas sayasg $420TZ sesont senent » Logaagep gt
»pduce mayoxgy seae T MHALAT
Sarom ots Bpdros weyosg seroet seLLl £en07t ”» 9 OYSRL op 91
A
Tepom [113 wpdnos mery $43081 swLont et o soyefepyy
LT
Seyion, "1y sydnos sexony seRsl FOAD0T retoce w 1t tndapy
WUMNTL
Fecom e sapdnas sayarg % S0t seTuLl uw Tt yedopy
et
Tnyiom 143 spduou segosy ser051 se/LoTt T w 11 edvpy
winn s soneindey sent $601

TWAON isdnos sayarg sw0 S50 - HUMLLT
4q yomu SuipEnq iy peny Tagiom 113 e dew wusedeg rTIZo L wIUR 13 01 iedeyy
R
npom ws mpducs myosg s4m071 SesOT TN » $ 1oy
L7
eryiom ot wios Py sosaivdey serow 1214 wris w [
Foyiom oee wpdnos mosg se0tT $490TT ANK
sndnos meyarg sezovor §620 ce1oor » [ALL 4
AR
Ergiop ot wpduoo suz00g sS40 SHT0 ceneve " #0depy

wydnos wezosg Samont £69072
iy Racmony A% 14, 1994 Ramoy [ NG J L
Perpiom o Mpives warosg 1% [ V108 ” sivie

vopemneln
Hgpenn iy drany ing AN
Sownq stery g paespdiy spday 00t < 1o Few soutinday VN 8] cner L] 1 MRy
MRNAZT
Betaso 10N 01 < i Iuwen SO0 Hsdey ponvdersny ] senoer a 6 opreemrme)
TiinT 1 = = C COT ] Ty Fou sy
ST RIS S mey dmuy po o ous possodes jo wdiy dmay g » e pos
seppea) pempg Je g o oing g sepormep Ndmsg

O 3RATIVIVROS I0IONIGA DRINIVIL =4V Ox YTVIINT 13)




YOLANTA HANDPUMP -- FAILURE ANALYSIS & COSTS — HANDPUMPS INGTALLED JAN —MAR 1993 (UP TO 01/00/95)

Pump N° Installation)] Number of | # Estimated] % of | *Estimated] +Total N° ||| Number | Frequency ~Cost | Total Cost | Repair Cost || Gost per
and Depth days since | N° Working | Time ||Number of Litres Type of reported of of Failure of of Repairs {Per 1000 lits|| Working Day Condition of Pump
Borehole Ref. (m) Installation | days since | Pump || Pumping Pumped Faiture Failures | (per working | Repair | Per Pump Pumped or 5000 lits at 01/08/95
Installation {Worked,, Howrs 1000°s! hours) {USS) {US$) {US$) (USS)
Chicualacuata 1 85 900 675 75 6750 3375 Separation fising main 3 1 per 2250 308 (each) 924 0.27 1.37 Not Working
01/WR/92
Chicualacuala S 85 900 660 73 6600 3300 Broken top bott 1 1 per 6600 8
05WR/92 Separation rising main 2 1 per 3300 308 658 0.20 1.0 Nat Working
Worn out conical seat 1 1 per 6600 34
Chucualacuala 8 65 900 630 70 6300 3180 Broken top bolt 1 1 per 6300 8 Not working
0B/WR/92 Separation rising main 2 1 per 3150 308 624 0.20 1.0 Rising main stuck in borehole
Mapai 1 68 885 570 64 5700 2850  |Broken top bolt 1 1 per 5700 8
01/WR/93 Worn out conical seat 1 1 per 5700 358 690 0.24 1.20 Not Working
Separation rising main 1 1 per 5700 324
Mapas 2 g 880 645 73 6450 3225 Broken top bott 1 1 per 8450 8
02/WR/B3 Worn out conical seat 1 {1 per 6450 374
Separation rising main 1 1 per 6450 340 1436 0.45 2.25 Not Working
Conical seat fell out 1 1 per 6450 374 !
. Cracked coupler 1 1 per 6450 340
Mepas 3 74 b 880 540 61 5400 2700 Broken top bolt 1 1 per 5400 8 Not working
O3WR/O3 Separation rising main 3 1 per 1800 356 (each) 1466 0.54 2.70 Borehole destroyed ~ Rising
Worn out conical seat 1 1 per 5400 390 main irretrievable
WMapas 4 71 880 630 72 6300 3150 Separation rising main 5 1 per 1260 340 (each)
f04/WR/93 Worn out conical seat 1 1 per 6300 374
H .| Broken coupler 2 1 per 3150 340 2762 0.88 4.40 Not Working
L [ Broken top bolt 1 1 per 8300 8
716 de Junho § 68 i 890 540 &1 5400 2700 Separation rising main 2 1 per 2700 324
JOS/WR/G3 Worn out conical seat 2 1 per 2700 358 1364 0.51 - 255 Not Woring
116 de Junho 2 68 : 890 570 64 5700 2850 Worn out conical seat 1 1 per 5700 358
| 06/WR/93 ,’ Cracked coupler 2 1 per2850 324 1006 0.35 1.75 Not Working
{16 de Junho 3 &8 § 890 540 61 5400 2700 Worn out conical seat 2 1 per 2700 358 i
L07/WR/93 o I I Separation rising main 1 1 per 5400 324 1040 038 | 1.95 Not Watking
16 de Junho 4 68 895 525 59 5250 2625 Broken top bolt 1 1 per 5250 8 i
08/WR/93 Worn out conical seat 1 1 per 5250 3s8 1014 0.39 | 1.95 Not Working
Broken coupler 2 1 per 2625 324
Regua 1 77 870 840 97 4200 2100 Broken top bolt 2 1 per 2100 8
09/WR/93 Broken coupler 1 1 per 4200 372 388 0.18 0.90 Not Working
Mpuze Rio 1 68 865 420 49 4200 2100 Separation rising main 2 1 per 2100 324
10/WR/93 Broken coupler 1 1 per 4200 324 972 0.48 2.30 Not Working
Gerez 1 74 865 450 52 4500 2250 Worn out conical seat 1 1 per 4500 340
11MWR93 Cyhinder seizure 1 1 per 4500 530 1632 0.73 3.65 Not Working
Separation rising main 1 1 per 4500 356
Broken coupler 1 1 per 4500 356
TOTALS AVERAGES
Broken top bolt 9 1 per 620hrs 72
14 69 85 588 66 5582 2790 Separation rising main 23 1 per 243hrs 7564
Broken coupler 10 1 per S58hes 3368
Worn out conical seat 12 1 per 465hrs 4068 1141 0.41 2.0 NO PUMPS WORKING
Conical seat fell aut 1 1 per 5582tys 374
Cylinder seizure 1 1 per 5582hrs 530 i
TOTALS 56 15876
Noies:

* Based on average of 10 hrs pumping per day except for Regua with 5 hrs per day

# Estimated number of working days is based on recorded failure and repair data. It is probably a higher estimate than reality due to non recorded failures and repairs by communities
+ Based on pumping rate of 500 litres per hour
~ Cost of repair is based on 1995 Maputo prices. The rising main repair cost is related to depth. Cost formula: (depth/2.85*2} = number of new couplers.

1 coupler costs USS 16
2PVC tubes cost USS 96

11%n PVC solvent cement costs USS 10

1 on thinner costs US$ 10
1 conical seat costs USS 34




YSIS & COSTS — HANDPUMPS INSTALLED DEC 84~JAN 95 (UP TO 01/08/85) é@b

VOLANTA HANDPUMP ~ FAILURE ANAL
{~ Pump N° Installation Number of | # Estimated” % of | *Estimated| + Total N°® Number] Frequency | Cost [Total Repairf Costof Cost per
1 and Depth |ldays since|| N® Working| Time {[Numberof] Litres Type of reported of of Failure of Cost Per |Repair Per| Working Day | Condition Pump
Borehale Ref. (m) Iinstallation| days since | Pump | Pumping | Pumped Failure Failures | {per working | Repair Pump 1000 lits | or 5000 lits at 01/08/95
Instaliation Hours (1000°s}) hours) {US$) {US$) Pumped {US$)
Chicualacuala 9 83 180 105 58 1050 525 Blocked cylinder 1 1 per 1050 - Not Working
123/WR/94 Separation rising main 1 1 per 1050 404 404 0.77 338
Chicualacuala 10 86 180 100 55 1000 500 Separation rising main 1 1 per 1000 420 420 0.84 4.2 Not Working
124/WR/94
Mapai 5 66 200 105 53 1050 525 Broken coupler 1 1 per 1050 324 Not Working
37/WR/94 Conical set fell out 1 1 per 1050 358 682 1.30 6.5
Mapai 6 74 200 150 75 1500 750 Broken coupler 1 1 per 356 356 356 0.47 24 Not Working
38/WR/94 .
Mapai 7 68 200 135 68 1350 675 Broken coupler 1 1 per 1350 324 324 0.48 24 Not Working
38/WR/94
Mapai 8 71 225 150 66 1500 750 Broken coupler ] 1 per 1500 340 340 0.45 23 Not Working
40/WR/94
Mapai 9 &8 225 165 73 1650 825 Broken coupler 1 1 per 1650 324 324 0.40 1.96 Not Working
41/WR/94
Mapai 10 71 240 220 91 2200 1100 Separation rising main 1 1 per 2200 340 Not working
[117/wWR/04 Broken coupler 1 |1 per 2200 340 680 0.62 3.1
{Mapai 11 71 225 215 96 2150 1075 - - - ~ - - - Not working
[118/WR/94 f
{Mapai 12 71 : 225 210 93 2100 1050 - - - - - - - Not working
j119/MWR/9s !
TMapai 13 71 H 200 180 a0 1800 900 ~ - - - - - - Not Working
1120WR/94 i
16 de junho 5 . 63 200 150 75 1500 750 Broken coupler 1 1 per 7500 308 308 0.41 2.05 Not Working
34/ WR/94 i . i .
116 de Junho 6 " 66 i 200 175 88 1750 875 - - - - - - - Not Working
'35'WR/94 ' i
{16 de Junho 7 68 200 160 80 1600 800 - - - - - - - Not Working
1 36/WR/94
iRegua 2 68 185 185 100 1850 025 - - - - - - - Working
144/ WR/94
!‘ Mpuze Estagao 77 185 185 100 1850 925 - - - - - - - Working
1115/WR/94
iMpuze Rio 2 54 185 175 95 1750 875 Broken coupler 1 1 per 1750 276 276 0.31 1.60 Working
i116/WR/94
iGerez 2 74 210 200 95 2000 1000 - - - - - - - Working
L 114/WR/94
"TOTALS/AVERAGES Separation rising main 3 1 per 549hrs 1164
E Broken couplers 9 1 per 183hrs 2592 15 Not Working
: 18 71 204 165 80 1647 824 Conical seat fell 1 1 per 1847hrs 358 229 0.20 1.00 3 Working
L Blocked cylinder 1 1 per 1647hrs -
TOTAL! 14 USS | 4,114 .

Notes:
* Based on average of 10 hrs pumping per day unless stated otherwise.
# Estimated number of working days is based on recorded failure & repair data. It is probably a higher estimate than reality due to non reported failures & repairs by the community.
+ Based on pumping rate of 500 litres per hour,
~ Cost of repair is based on 1995 Maputo prices. The fising main repair cost is related to depth. Cost formula: (depth/2.85*2) = number of couplers
1 coupler costs USS 16 .
2 PVC tubes cost USS 96
1 tin PVC solvent cement cost
1 tin thinner costs USS 10
1 conical seat costs USS 34



APPENDIX E1

WORLD RELIEF RURAL WATER SUPPLY AND SANITATION PROGRAMME

Bassline Survey Data April 1984 - Massangena District

| | I | ]
Adea/Barro | Mumberof | Total Gender Total No Residental Status Water Source | Latrines incidence of Disease
Households |Number of | Male |Female) Chidren jResidentj DisplacediRetumee] Pumps] River | Yes | No | Matana | Dysentry | Scabies | Bitharziaj
Questioned | Inhabiants <5Syears
Manunge 15 15% B6 85 n 13 0 2 7 :] 4 1" 14 12 ? 1
Massangena 14 Y ag’ | a2 12 10 4 0 14 o lwjal w0 2 0 3
[Sede
Mbocoda 120 11 308 408 80 93 5 2 - 120 19 }1n 1o 54 17 55
Mabondzo 44 29 120 m 23 34 8 2 - 44 314 a3 7 3 17
ICufamune 32 222 92 130 14 19 13 0 - 32 3|28 30 5 B 16
Mucambene 60 388 175 213 41 57 2 1 - B0 11 ] 48 50 12 g 25
ITotals 85 1860 B10 | 1050 181 726 §2 1 21 264 | 50 | 235} 247 92 37 127
Average - 85 - - 07 . - - - - - - - - . -
Percentage - . 48% | 56% 10% 19% 8% 2% % | 93% [18%{82%]| "87% 32% 13% 45%
* = Percentage of households that reported at least 1 case of the disease in previous 3 months
Water Seurce, Distance, Time, Quantity and Practices Analysis - Massangena District, April 1994
] i
Aldeia/Bairre | Number of Total Household Principle Water Sowrce Oistance | Time Taken | Total Volume Who Collects the Water? Percent of | Average Volume | Average Volume
Households | Number of | Pump | Well | Train | Lake | Rwer o to Callect of Water Mothers | Daughters! Sons | Others | Population] of Water Carried § of Water Used per
Questoned | inhabitants Source | Water per Day Collected Callecting per Person Person per Day
{kms} {hrs} {litres) (lires) {ires)
Marvnge 15 151 7 - - - 8 05 18] 22785 10 8 & 16% 85 15.1
Massangena 14 91 14 - . . 0 0s 05 1565 12 7 5 26% 65 172
(Sede
Mbocoda 120 71 - - - - 120 2 1 6056 a3 18 4 a% 108 84
$abondzo 44 291 - - - - 44 1 2 2285 45 41 1 ] 33% 24 78
ICufamune 32 22 - - . - 2 1 2 1730 22 20 1 M% 33 78
Mucambene 60 388 - . - - 60 7 2 2675 49 38 2 g 25% i) 68
[Totals 285 1860 il 1] 0 0 284 12 8 16608 mn 131 3 43 19% - .
hverage - 65 - - - - - 28 14 * 68 - - - - - 48 89
Percentage - - % 0% 0% 0% | 93% - - - 49% 38% 1% 12% - - .

* Average usage per household



WORLD RELIEF RURAL WATER SUPPLY AND SANITATION PROGRAMME

Bassiine Resurvey Data August 1895 - Massangena District

Adeia/Bawro | Number of Total Gender Tatal No Residential Status Water Source | Latrines Incidence of Disease
Households { Number of | Male [Femate| Children {Resident]DisplacedjReturnee] Pumps| River | Yes | No | Malana | Dysentry } Scabies | Bilharzia
Questoned | Inhabitants <5years

pAarsnge 15 79 27 52 12 15 - - 15 - 1 4 5 1 2 -
Massangena 15 87 a0 271 8 15 - - 15 - 14 i 4 - - -
§ede
Moocoda 80 340 141 189 45 28 18 13 58 2 24139 13 - 9 10
Mabondzo 80 414 178 235 54 28 3 31 57 3 5 55 26 - 18 15

ufamune 15 118 52 67 22 - - 15 15 - 1 14 9 - 5 B
Mucambene 60 415 170 245 62 41 1 18 57 3 2| %58 2t - ] 13
[Totals 225 1434 609 825 203 126 n n 2 8 54 {11 78 1 45 38
Average - 64 - - 3] . - - - - . - - . - -
Percentage - 42% | 58% 14% 56% 10% 3% | 96% | 4% |24%176%| * 35% 0% 20% 11%
* = Percentage of households that reported at least 1 case of the disease in last 3 months
Water Source, Distance, Time Quantity and Practices Analysis - Massangena Distict, August 1995

|
Aldesa/Baimo | Numberof | Total Househoid Principle Water Source | Distance | Time Taken | Total Volume Who Collects the Water? Percent of | Average Volume | Average Volume
Households |Number of | Pump | Well | Train { Lake | River to to Coltect of Water Mothers | Daughters{ Sons | Others | Population} of Water Carried | of Water Used per
Questioned } inhabitants Source | Water per Day Collected Collecting per Person Person per Day
{kms) (hrs) {lares) ltres} (lives)

Marunge 15 78 15 - - - - B2 05 1700 15 14 4 L 42% 52 05
Massangena 15 87 15 . - - - 0.7 0.75 1450 10 5 3 5 3% 63 218
ISede
Mbacoda 50 340 58 - - - 2 05 0.75 4360 48 k1 7 32% 40 128
Mabondzo 80 414 57 - - - 3 1] 1 5025 61 28 4 H 3% 39 121
KCufarnune 15 19 15 - - - - 6.2 05 1220 15 4 16 8% 35 103
Mucambene BO 415 57 - - - 3 1 1 3545 54 Yy 28 2T% 32 85
[Totals 225 1434 217 1] 0 0 8 38 45 17310 201 118 7 115 3K - -
Average - 64 . . - - - a7 1¥:] - - - - - - 39 121

arcentage B - 96% 0% 0% 0% 4% - - - 46% 28% 2% 26% - . .

* Average usage per household




APPENDIX D1

Rural Sanitation Programme - Distribution of Latrine Slabs

Yillage Name Demeonstration Number Slabs
Latrine Distributed

MASSANGENA DISTRICT
Ngomane 42
Mbocoda 2 56
Chicumbo 46
Chitlumane 1 13
Maninge 1 35
Massangena Sede 27
Mucambene 1 17
Mabondzo 3
Siquetto 16
ICHICUALCUALA DISTRICT
Mapai

Bairro 1 96

Bairro 2 1 92

Bairro 3 56

Bairro 4 110

Bairro 5 1 66
16 de Junho

Bairro 1 1 32

Bairro 2 54
Bueila 3
Mpuse Rio 3
GUIJA DISTRICT
Mbanguene 1 47
Nhatine 1 25
Tomanine 2 40
KChivonguene 2 50
7 de Abril 98
Donga 1 346
Chinhacanine 1 45
[ TOTALS l 16 1 1418 |




APPENDIX D2

World Relief Twenty Litre Water Container Distributions - 1995

Location Date Number Containers
CHIGUBO DISTRICT
Catine 11/05/95 104
Tchai-Tchai 11/05/95 78
ISaute (Chigubo Sede) 11/05/95 44
ISolane 11/05/95 93
Dindiza 12/05/95 121
Lagoa Ndlufu 12/05/95 39
Keke 12/05/95 211
Nhanale 08/02/95 | 119
09/02/95 103
12/05/85 248
Total 1160
GUIJA DISTRICT
Nalazi 07/02/95 258
FPandzane | 07102195 71
Maimane 07/02/95 149
Total 478

[MABALANE DISTRICT

Chipsuane 09/08/95 117
Mabomo 08/08/95 110
Hoyo Hoyo 09/08/95 111

Total 338

CHICUALACUALA DISTRICT

Mapai 12/08/95 19

Total 18
L iGrand Total | 1995 |
Notes:

5 containers were faulty/damaged on arrival or during transportation



