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I. SUMMARY AND RECOMMENDATIONS

A. Recommendation

USAI/Belize recommends the amendment to the IPTEBH Project No.
G05-0018 to: a) 1incorporate The activities described herein as
the bilateral comporent, and b) add the £ i

this amendment. The project assistance termination date will
remain anchangs=d  at June 30, 1920t but th= anuthorized life of
project funding will be increased to $72.3 milliicun U.3. in USAID
funds .

-

THIS WAS DFRAFTED BY £SAM. THE DATE AFPPEARS TO REFEE TO THE VLWS
PROJECT. WE PROBABLY OUGHT TO <SA4Y THAT THE DATE IS BEING
EXTENDED TO JUNE 20, 1991.

E. Project Descripticn and Financial Plan Summary  (BY
USAID)
1. Project Summary
2. Summary Financial Flan

C. Project Issues

The fcollowing key issues have been addresz=d by the Project
Development Team during the formulation of the project amsndment:

In order to improve its capacity to plan, implement and svaluate
rural water supply and sanitation progranms, RWES needs to fill
the position of National Coordinator for Rural Water Supply and
Sanitation with qualified staff who will work in collaboration
with the Rural Water and Sanitation Program Manager.

Management information systems need to be developed within
WASA/RWSSP (for progress reporting, inventorycontrol, costing and
cash flow, hydrcgeoleogical information and water quality) for
more efficient and eaffective rlanning, implementation and
evaluation of rural water and sanitation activities.

A backup Water Quality Analyst schould trained in the MOH/EHS in
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order strengthen the capacity and stability of +this national
Water Quality Control Laborat

As MOE integrates hygiene education inte the core primary schoaol
curriculum, WASA/RWSSP District Health Educators should serve as
resource persons to teachers in  specified areas rather than as
initiators of classroocm teaching.

RWSSP District Health Educators should collaborate with District
Health Teams and District Core Comnmittess in strengthening

district-level support to VHCs (and CHWs where they exist).
This collaboration will facilitats a brcader focus con health-
related problems of concern to conmunities.

Institutional capacity in health education in <the GOB will be
strengthened by further trzining of the EWSEP Chief Health
Educator. Scholarship support will be provided for a one year
Masters in Public Health program at the University of the West
Indies in Jamaica during the second y=ar of Project extension.

RWSSEP will need to prepare for the departure in September 13990 of
the CHE for a one-year study leave.

and Health Education

The MOH needs to define zlearly the long-term objectives of its
PHC strategy; assess the strengths and wealnesses of the health
education/community develcpment =pproaches being used to achieve
these objectives; and more clearly identify the approaches and
staffing (in terms of numbers, gqualities and tralning) necessary,
and possible, to the achievement of its objectives. Th= project
will provide technical assistance to this effort.

R SP management needs to =xaminre reasons for high turnover of

t DHEs and take appropriate steps to reduce such turnover in
the future.

3. Well Drilling
The number of wells needed in the proposed program is within the
demonstrated capacity of the existing welil drilling equipment.
The well drilling capacity chould improve dus to improved
maintenance management that 1is being suprlied through this
project, and possibly due tc receipt of additicnal well drilling

zquipment received through other projects. If, however,
mechanical breakdowns are more extreme than previously
experienced and additional drill rigs are not furnished, 1t 1is

possible that the available well drilling equipment will not be
capable of constructing the required number of successful wells.
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The project will provide hydrogeolagical and well drillineg
technical assistance to improve local technical capabilities in
dealing with salt water intrusion.

The use of ferro-cement water storage tank techneology offer rs the
oppoertunity of reducing the cost of water storage to less
half of the cost of conventional storage technologies hoth for

rainwater catchment systems and for LkWSs. The lower cost will
increase the sustainability of both these <tyrpes of water supply
systems. The project includes a fTurthesr demonstration of ferro-

cement technology.

Mosina Jordan, USAID Representative to Belicze

Mellen Duffy Tanamly, General Development (Officer, USAID/Belicze
Sam Dowding, USAID Health Project Manager (Through July 31, 1983)
Bibi Essama, USAID Health Project Manager (After July 21, 1989)
Bonneau H. Dickson Jr., 3Sanitary Engineer Consultant, Team Leader
Suzanne FPlopper, Health Education and Community Development
Consultant. :
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Table II-1. Illustrative Program Inputs

1. Technical Assistance $128,000 U.S.
a. Health Educator Technical Assistance, 18 weeks $68,000
b. Hydrogeologist, 1 month $15,000
c. Drilling Technical Assistance $30, 000
d. Maintenance and Inventory Management Technical $15,000

Assistance

Training $70,000 U.S.

a.

In-country health education, community $35,000
development, and management/problem solving

for RWSSP district health educators and

MOH (PHC & HECOPAB) personnel.

b. Training for Master Driller $15,000
c. MPH for Chief Health Educator at University $12,000
of the West Indies
d. Training for the Backup Water Quality Analyst, $5,000
e. Six Local Seminars $3,000
Commodities $767,000 U.S.
a. Health Education Materials $7,000
b. Casing and Handpumps for 60 Wells $60,000
c. Six RWSs $570,000
d. Completion of Four Pump Houses $20,000
e. Drill Rig Parts and Tools $95,000
f. Materials for Ferro-Cement Tank Demonstration $10,000
g. Water Quality Laboratory Supplies $5,000
Construction $35,000 U.S.
a. Rehabilitation of District Maintenance $20,000
Facilities
b. Rehabilitation of Mile 10 Storage Depot - $15,000
Grand Total $1,000,000 U.S.
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Table II-2. Status of Rudimentary Water System (RWS)
Projects Funded Through the IPTBH Project, Phase 1

Village Casings, Pump, Tank Pump House
Generator, Etc.

1. Georgeville Funded Funded Funded

2. Silk Grass Funded Funded Funded

3. San Antonio Funded Funded Not Funded

4. Maskall Funded Will be Not Funded
Available
(Reserved)

5. Independence Funded Funds Avail- Not Funded
able

6. Plackman Eddy/ Funded Will be Not Funded

Ontario Available

(Reserved)
NOTES:

Funded. Funds were paid through Phase 1 of the Improved
Productivity Through Better Health (IPTBH) project.

Will be Available (Reserved). Funds are available in Phase 1 the
IPTBH project but must be de-earmarked from other categories and
transferred.

Funds Available. Funds are available in Phase 1 of +the IPTBH
project but have not yet been committed.

Not Funded. No funds are available in Phase 1 of the IPTBH
project.

Status of Phase 1 Projects: Georgeville - Complete; Silk Grass-
Ready for Final Inspection; San Antonio - Delayed by lack of the
Nitco rig; Maskall - Awaiting USAID approval of price for the
water tank and commitment of USAID funds; Independence - USAID
letter just sent offering funds; Blackman Eddy/Ontario - Awaiting
USAID approval of price for the water tank and commitment of
USAID funds.
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II. ) g 0
A. Backsground
1. Country Setting

The country setting of Belize 1is presented in the original
Project Paper for the IPTBH Project and has not changed
significantly.

In brief, +the population of the whole country is about 178,000.
About one-third of the population resides in the Belize City
area, and perhaps another sixth of the population resides in
various towns which have conventional urban water supply systems.
The remaining half of the population is rural, 1living in
approximately 400 scattered villages.

o p . Wat i Sanitati \ 1isl !

The country of Belize is subdivided in to six districts. From
north to south, these are: Corozal, Orange Walk, Belize, Cayo,
Stann Creek, and Toledo. Rural water supply and sanitation

projects have been conducted in the two northern districts,
Corozal and Orange Walk by CARE with partial funding from USAID,
in the three central districts by MNR with partial USAID funding,
and in the southern district, Toledo, by MNR with partial UNICEF
funding. The GOB has made substantial contributions to the
projects in all three areas. These projects and the Canadian
International Development Agency (CIDA) project which improved
the urban water supply and sewerage facilities in Belize City are
described briefly below.

a. i e e S

The Village Level Water and Sanitation Project (VLWS) operates in
the two northern districts of Corozal and Orange Walk. The
implementing agency is CARE. The project began in July, 1984 and
had as an objective the provision of water supplies (either
handpumps or rudimentary water systems (RWSs)) and sanitation
(latrines) for 16 villages. A list of the included villages is
presented in Annex G.

The original project was scheduled to end in December, 1987 but
progress was somewhat slower than anticipated and the time for
completion was extended. The budget for the original project was
$1,200,000 U.S., of which $700,000 was provided by USAID under
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Proj. No. 505-0024. The GOB made major casn and in-kind
contributions to this project.

The VLWS project is now in a second phase which will end in June,
1991. The USAID funding for the second phase is $500,000. The
second phase will finish up the 16 villages started in the
original project and extend the program to five additional
villages. It has been proposed that UNICEF provide additional
funding of approximately $750,000 +to CARE. 1If this is done, it
is planned to add eleven additional villages to the project.

Additional information on the _ VLWS project 1is available in the
CARE quarterly reports and in the following documents:

WASH Field Report No. 147. Care-Belize Water Supply and
Sanitation Baseline Survey. Richard Z. Donovan. Arlington,
VA. WASH Project, January, 1966,

WASH Field Report No. 193. Report on Technical Assistance
to the Village-Level Water and Sanitation Project, Care-
Belize. J. Ellis Turner. Arlington, VA. WASH Project,
July, 1986. '

WASH Field Report No. 206. Mid-Term Evaluation of the CARE
Water Supply and Sanitation Project in Belize. J. Ellis
Turner and Shirley Buzzard. Arlington, VA. WASH Project,
May, 1987.

b. ctivi o =y He

(IPTBH) Project

The USAID funded IPTBH project authorization was signed on March
21, 1985 in the amount of $7 million U.S. The project contained
both a rural water supply and sanitation component for the three
central districts of Belize, Cayo and Stann Creek and a national
vector control component. A 1list of the villages which were
ineluded in the project 1is presented in Annex G. The USAID
project number is 505-0018. The project was scheduled to run for
four years, i.e., until March 31, 1989.

The IPTBH project was assisted through a consulting joint venture
PRAGMA/MCD. They provided professional staff for four long term
positions: vector biologist/chief of party, community
development/health educator/training specialist, sanitary
engineer, and vehicle maintenance specialist. A well drilling
trainer was added to the team in July, 1988, In addition,
various short term technical advisors were brought in as
required. The PRAGMA/MCD assignment ended in April, 1989,
however, the well drilling technical advisor had a 14 month
assignment that is scheduled to end at the end of September 1989.
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More information on the IPTBH project 1is available in various
reports produced by the project and in the following documents:

WASH Working Report. Belize: Redesign and Technicai
Assistance for the IPTBH Project. Ralph E. Preble and
Joseph Haratani. Arlington, VA. WASH Project, August, 1987.
John 8Snow Inc. Report. Final Evaluation - Increased
Productivity Through Better Health Project. Jesse Hobbs,

Joseph Haratani, and Wilbur Hoff. John Snow, Inc. Boston,
MA (?). January, 1989.

c. UNICEF Proiect

UNICEF has been funding a rural water supply and sanitation
project in the southernmost district of the country, the Toledo
District, wusing MNR/RWSSP as +the implementing agency. The
project objectives were 145 handpump wells and 450 latrines.
Seven RWSs were initially included in the project but were later
eliminated.

The project began in December 1985 and included the furnishing of
a Canadian-made Canterra CT 211 air rotary well drilling rig. As
noted in Annex G, the project covered 14 villages. The project
ended in :

d. i i Urba oject

The governments of Canadian and Belize funded a major
rehabilitation of the water system in Belize City and a
completely new sewerage system for the same area. The total
Canadian funding for the project was in excess of $40 million
Canadian. The Canadian funding is in the form of a loan which
must be paid off by the year 2020. WASA assumes the payments on
the loan starting in 1991. The GOB contributed $£9 million
Belizean dollars. In addition to providing conventional water,
sewerage, and solid waste disposal facilities in the urban area,
the project included a considerable amount of institution
building for WASA, the GOB agency which was in charge of
implementing the project.

GOB has funded the hiring of a Program Manager for the RWSSP.
The person assigned, Mr. Douglas Wilsocn, worked on the Canadian
project and thus is familiar with Belize and with WASA. He has a
two year contract, which started in July 1989. There 1is a
possibility that his contract will be extended for an additional
one or two years.

B. Project Description
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1. Goal and Purpose

The Goal of the Project is to improve the health and productivity
of the Belizean population.

The Purpqgse is three fold:

o

To improve the effectiveness of the GOB to ensure
adequate water supply and sanitation conditions in the
rural communities of the country by strengthening its
institutional capacity;

To increase community participation and health
education in the improvement of water supply and
sanitation conditions in their communities; and

To expand coverage of potable water supplies and
improved sanitation facilities in rural communities in
three districts and to improve the national water
quality control program. )

2. End of Project Status

The objectively verifiable indicators which will be used in
evaluating whether +the Project purpese has been achieved at
Project closure in 1991 are:

o

Organizational charts and job descriptions developed by
RWSSP reflect organizational structure and staffing
necessary for +the management (planning, implementation
and evaluation) of GOB rural water supply and
sanitation programs.

Organizational charts and job descriptions in MOH
reflect organizational structure and staffing necessary
to support community-based efforts to improve
environmental sanitation and to undertake other health-
related activities.

RWSSP staff structure filled with qualified and trained
personnel who demonstrate program management skills.

MOH selects and trains a health professional as a
backup Water Quality Analyst.

Village Health Committees ensure proper use and care of
handpumps in 90 percent of project villages with
handpumps .

Community Boards of Management ensure proper management
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of rudimentary water systems (RWSs) in all project
villages with such systems.

o) Potable water supplies and improved pit latrines
developed 1in approximately 16 additional project
villages in three districts, selected according to
mutually agreed upon criteria.

o MNR maintenance teams insure an 85 percent handpump
working status for all public pumps in the three
districts, including those previously installed on
potable water sources.

o) All approved rural water supplies tested by MOH Water
Quality Control Lab at least twice a year and
corrective action taken, where necessary, according to
MOH water quality protocols.

3. Proj Activiti

Project activities are focussed in three general areas: 1)
institution-building; 2) community development and health
education; and 3) construction of water supply and sanitation
facilities.

a. I L tuti Buildj
Institution-building is being addressed in several ways.

o The need for institutional strengthening within the
RWSSP is being addressed by the recent hiring by the
MNR of an experienced Canadian engineer as the Program
Manager for the RWSSP for at least the next two years.

The RWSSP National Coordinator position has been
vacant since January 1989 with the departure of the
National Coordinator for project-supported long term
study in the U.S. BRWSSP will be unable to fill this
position with a qualified person 1in the immediate
future, but will await the return of the National
Coordinator. Many of the duties of the National
Coordinator will be covered in his absence by the newly
hired Program Manager.

The RWSSP Program Manager, in collaboration with the
Chief Health Educator and Administrator will develop
necessary management tools for the purpose of improving
RWSSP°s capacity to plan, implement and evaluate rural
water and sanitation programs. Such tools will
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include: clear lines of authority, communication and
reporting; functional job descriptions; management
information systems for quarterly and annual progress
reports, the inventory and control of equipment and
materials, costing and cash flow information,
historical hydrogeological information, and water
quality data; policies and procedures governing program
activity; and quarterly, annual and long term plans.

As certain management procedures are instituted, there
may be need for short term training of project
personnel in specific aspects of office procedure
and/or development and use of management information
systems. These needs can be met by local training
institutions. Both project funds and CIDA funds may be
used to support such training.

A National Coordinating Committee on Water Supply and
Sanitation has been established for the purposes of:

Coordinating financial, technical and human
resources in order to ensure adequate and
equitable clean water and sanitation coverage to
the rural population of Belize;

Sharing information on technical, administrative
and policy matters arising from implementation of
individual projects or originating from donor
organizations that are of interest to other
members;

Studying implementation issues common to all
projects or affecting the national program which
arise during project implementation, and to
recommend solutions to the GOB and donors;

Collaborating, to the fullest extent feasible, on
baseline data gathering, program monitoring, and
evaluation with the intention of developing
comparable indicators and data to measure national
pProgress.

This committee is chaired currently by the Chief
Executive Officer (CEO) of WASA and is comprised of
representatives from the GOB, donor agencies and PVOs
involved in water and sanitation projects in Belize.
This committee needs to review its mandate and its
intended outputs and assess 1its effectiveness 1in

achieving themn.

All improved rural public water supplies (handpumps and
RWS“s) will be tested at least +twice a year (once in
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the rainy season and once in the dry season).
Protocols will be established by the Natiocnal
Coordinating Committee for Water and Sanitation for
follow-upr and correction of contaminated systens.
Water systems found to be contaminated will be followed
up in according to established protocols to assess
possible sources of contamination; contamination will
be corrected according to these protocols. The project
extension will fund necessary laboratory supplies for
FY 30 and FY 91. '

The sustainability and institutional capacity of the
Water Quality Control Laboratory of the MOH/EHS
requires the training of a backup Water Quality Analyst
which might be a new or an existing government
emplaoyee. The Project will fund short term technical
training for this person.

The GOB (MOH and MNR) will undertalke an analysis of its
PHC strategy and HE/CD activities. This analysis will
be aimed at developing a plan of action to maximize the
effectiveness of these programs and strengthen the
institutional capacity of the MOH to provide sustained
support for them. Work will focus on the definition of
long-term objectives; identification of structural
strengths and weakness of current approaches used to
achieve stated objectives; identification of changes
needed; identification of available and necessary
resources, including staffing, for meeting long-term
objectives; and elaboration of a plan of acticn which
reflects the needs of the population and the most
effective and efficient use of resources for meeting
these needs. The project will provide up to four
parson months of technical assistance to this analysis
and elaboration of a plan of action.

From this study, specified health education activities
may be identified for further project support.

Institutionalization of health education activities
will be furthered by additional +training for the
project Chief Health Educator (at the Masters level: a
one~-year program to be completed during the final year
of the Project). He is currently the only GOB health
educator with Bachelors-level training in health
education. There are no health educators with Masters-
level training.
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The community development and health education component of the
project will continue to focus on the introduction of the Project

to community leaders, assessment of community interest and
commitment to contributions of labor and maintenance of proposed
water supply and sanitation facilities, monitoring the

mobilization of community participation necessary during the
construction phase of water and sanitation facilities and
continued support of community efforts in health-related
activities. They will be supported in these activities by the
District Coordinator.

The Chief Health Educator will continue to provide technical
leadership and support to all aspects of community participation
and health education, including pre-service training, supervision
and evaluation of RWSSP District Health Educators, technical
assistance to district implementation teams in arsas related to
community participation and the planning of in-service training
as performance needs indicate.

District health educators will serve increasingly as resource
persons to primary school teachers, rather than actively
teaching, in the area of water and sanitation as teachers assume
more responsability for hygiene education in their schools.

District health educators and/or district coordinators will
participate regularly in District Health Team meetings and
District Core Committee meetings for the purposes of better
coordination, understanding, and being able to respond to
community concerns and contributing to DCC activities.

C. ons ~ Facili
i) Handpumps and Wells

As discussed in Section III. E. 2., the rate at which villages
can be equipped with handpumps and wells appears to be
constrained by the well drilling capacity that is available and
the rate at which it is possible for the District Implementing
Teams to do the necessary community development. Based on these
constraints, it 1is planned that the project extension provide
handpump service to about 10 additional villages, i.e., about 60
additional handpumps.

It is expected that there will be considerable minor variation
within these numbers, e.g., that the costs to USAID may vary from

the estimate above (either up or down), and that larger or
smaller villages with more or less than six handpumps will be
selected. These adjustments will be made as the project is

executed with the expectation that the total cost of this project
element will remain approximately as projected above.
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A set of selection criteria will be developed for selecting which
villages will be served by the project. The criteria will be
mutually agreed upon by the GOB and USAID.

ii) immenta W S WOs

The project extension will fund approximately six additional RWS.
It is recognized that there is considerable variation in costs
among the RWSs, depending especially on the size of the village
and whether the system is entirely new or involves rehabilitation
of an existing system.

Funds are available in the previous project to fund all of the
RWSs which have been started except for the pump houses at San
Antonio, Maskall, Independence, and Blackman Eddy/Ontario. The
costs of these four pump houses has been included as a separate
category.

iii) Drill Rig Parts and Tools

A part of the drill rig maintenance problem which was discussed
above is the inability of the GOB to procure replacement parts
quickly for the drill rig. The project extension will establish
a means of ordering parts and having them shipped quickly, by air
freight if necessary. This may be done through a local supplier,
who has lines of credit in the U.S., or by setting up such lines
of credit for WASA/RWSSP. This service may be included as a part
of the contract with the maintenance technical advisor. 4 budget
of $95,000 U.S. has been included, which will include development
of an inventory of commonly used items.

iv) Srro- Te
< +1ic

It is proposed that three rainwater catchment and one larger tank
for a RWS be constructed to demonstrate ferro-cement technology.
The RWS in which the tank is built can be one of those that has
been funded through the project. An important part of this
program element will be documenting the guantities of materials
and labor required and the costs and disseminating this
information widely.

v)  Rehahili . ¢ Maj Buildi

The project extension will improve run down maintenance buildings
in order to facilitate drill rig maintenance.
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vi) Rehabilitation of the Mile 10 Storage
Repot

The Mile 10 Storage Depot will be rehabilitated. The work will
include especially construction od work benches and storage
racks. This depot is the main point for handling the well casing
and screens, handpumps, and other commodities included in this
project.

4. Project Qutputs

Project outputs will be as follows. These outputs will be the
result of project activities described above, implemented through
the means of project inputs described in the following section.
Specific indicators for the achievement of these outputs are
presented in the Logical Framework.

e} Program management practices are institutionalized in
RWSSP for the management (planning, implementation and
evaluation) of rural water supply and sanitation
services in Belize.

o) Program management practices are institutionalized in
the MOH, providing for a comprehensive approach to
primary health care at the community level.

o Communities are actively involved in planning,
construction and maintenance of water systems and
latrines in project villages.

o) Community health workers, where trained, collaborate
with wvillage health committees as facilitators of
community involvement in environmental improvements and
other activities benefiting the community.

o Construction of approximately 60 tubewells and
installation of handpumps in approximately 10 rural
communities with populations of less than 450 in three

districts.

o) Construction of approximately six rudimentary water
systems in rural communities with populations of more
than 450.

o Construction of ventilated improved pit latrines in
rural communities benefitting from improved water
supplies.

o Maintenance of rural public handpumps in the three

project districts.
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o Management of rudimentary water systems by community-
based Boards of Management.

o Testing and treatment of approved rural water supplies
by the MOH Water Quality Control Laboratory.

o Ferro-cement water storage tank technology will be
better documented and more widely disseminated in
Belize.

5. Project Inputs

The project inputs by USAID are summarized in Table II-1, which
is at the end of Section II, and are discussed below. The GOB
will make significant cash and in-kind contributions through its
on-going activities which support this project.

a. C i i & &
i) Health Education

Health education technical assistance will be provided for up to
four person months to assist the GOB in 1) analyzing its PHC
strategy and HE/CD needs, and 2) developing a long-term plan of
action to maximize the effectiveness of these programs and
strengthen the MOH institutional capacity to provide sustained
support for them.

ii) Hydroseologist

A hydrogeclogist technical advisor will be provided for one month
to assist in siting wells for the RWSs zand to do some technical
training.

111) Drillj Technical Assi

Two person-months of well drilling technical advisor time will be
provided. One of these person-months will +train the Belizean
well drilling crews in the use of the Nitco air-rotary rig. The
other person-month will train the local well drilling «crews in
how to set casing to seal off saline aquifers.

iv) i a (o} m
A technical advisor will be provided for one month to assist the

RWSSP in establishing and learning to use a maintenance
management system and an inventory management system.

b. Training
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i) e 11 3 &

To increase the technical expertise available in Belize, the
Trainee Master Driller will be sent to the United States for a
three month pericd of training with a well driller. This
training will be on-site, hands-on, practical drilling, not
formal schooling. The +training =<should emphasize drilling in
unconsolidated formations, using both percussion and air rotary
drill rigs. If practicable, the Trainee Master Driller should
obtain a well driller’'s license through this work.

The trining in the United States should take place at a time when
the well drilling technical advisor is not present in Belize 3o
that the Trainee Master Driller does not miss the opportunity to
learn from the technical advisor while the advisor is in-country.
In addition, it is desirable that the training periocd for the
Trainee Master Driller not occur during the peak drilling scason,
which is the dry winter period. The optimum time for this
training appears to be the summer of 1990.

ii) = IF; 1

The project will fund 1long-term training (Masters in Public
Health at the University of the West Indies in Jamaica) for the
project Chief Health Educator during the final year of the
project.

iii) Backup Water Quality Analvst

A backup Water Quality Analyst for the MOH/EHS Water Quality
Control Laboratory will receive approximately six weeks of
technical training. The training site has not been determined;
preference would be a technical training institution in the
Caribbean.

iv) z r Se

To increase the management skills of +the RWSSP personnel, the
project extension will fund up to six seminars by local
institutions. The topics, time, duration and attendees will be
selected by RWSSP.

Likely topics include: performance appraisal; supervisory
management; program budgeting; maintenance management; inventory
management; scheduling; interpersonal - relations; use of
computers; typing; or accounting. The Belize Institute of

Management (BIM) is a potential supplier of the management
seminars. Glessima Research and Services, a local company, has
the capability of providing seminars on computer topics.
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c. Commodities
i) Health Ed . M ial

The project will provide funds for preparation of health
education materials such as fotonovelas, flannelographs, video
and TV spots, etc. to support RWSSP health education activities.

ii) Well Casinsgs and Handpunmps

The project will pay for the cost of materials for approximately
60 handpump wells to serve about 10 villages.

iii) Rudimentary Water Systems (RWSs)

The project will include the materials for approximately six
RWSs. These materials include well casings, pump, generator or
engine if permanent power is not available, pump house, storage
tank, and the pipes for the distributicon system. All labor will
be furnished by the local community.

iv) Pump Houses

The project will pay for four pump houses for RWSs which were
included in the previous IPTBH project. The rest of these
systems have already been funded. Thes status of funding of the
RWSs in the previous project is presented in Table II-2, which
appears at the end of Section II.

v) Drill Rig Parts and Tools

RWSSP will be provided with an inventory of spare parts for the
drilling equipment. This will include some small tools as
required to repair and maintain the drilling equipment, and some
miscellaneous well drilling supplies such as extra drill bits.

vi) ari o S -C S
Tank Demonstration
Materials will be furnished for demonstrating ferro-cement water
storage tank technology, for documenting the costs and labor
requirements, and for dessiminating this information. Labor will

be provided by Peace Corps or by villagers as a part of one of
the other project elements, or the work might be let to a private
contractor,

vii) HWater Quality Laboratorv Supplies
IT - 13



In order to continue the program of analyzing all improved water

sources twice per year, the project extension will fund

additional laboratory supplies. A list of needed supplies is

Bgzng prepared by the Water Quality Analyst for presentation to
ID.

d. Construction
i) . . N -

Funds will ©be provided to rehabilitate district maintenance
facilities to facilitate the well drilling and RWS construction
programs.

ii) Storage Depot

Funds will also be provided for improving the main maintenance
facility and storage depot, which is located at Mile 10, not far
from Belize City.

6. Einancial Plan

TO BE DEVELOPED BY USAID.

C. Proj Relati b
1. Relationship to GOB Plans

The GOB has placed responsibility for planning and implementing
all rural water and sanitation projects in the MNR. GOB
strengths in planning and implementing health education
/community development interventions lie in the MOH/Division of
Primary Health Care. The IPTBH project has strong components of
both physical water supply and sanitation facility construction
and health education/community development. This Project
Amendment proposes to support these activities according to the
existing strengths and resources of the GOB. In this sense, the
institutional strengthening goals of the project are consonant
with GOB objectives of coordinating these types of programs
through appropriate government agencies which are properly
equipped to undertake long term responsibility. Collaboration
will be required between the MNR and the MOH in order to
strengthen the support to communities which is necessary to long-
term sustainability of project inputs. Such long-term support
will likely come from the PHC strategy involving the training of
CHWs, organization of VHCs, and interventions of DHTs and DCCs.
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Participation of project DCs and DHEs in DHT and DCC meetings-

will facilitate this coordination of activity.

2. j j U Plans

The draft CDSS for 1981-1995, prepared in March 1989, focuses on
the same two priority areas as the GOB, agriculture and tourism.
These two areas are Belize s principal foreign exchange earners,
the areas in which domestic and foreign private investment are
concentrated, and in which growth potential is greatest. If
poorly managed, however, they pose the greatest threats to
Belize’s natural resource base. The Mission"s gocal 1is
sustainable economic growth, driven by private sector investment,
with special emphasis on resource planning and management. The
strategy is to help the GOB develop the capacity to rationally
plan and manage its resources to guide economic growth, while

continuing to address key constraints to growth -- lack of roads,
shortage of managerial and technical skills, and a narrow export
base. The program thus aims to maximize job creation and

government revenue while protecting the resource base.

This strategy signifies phasing out support for many social
institutional areas, including primary education, health and
population. The proposed two-year extension of the IPTBH project
is recommended in order to: 1) strengthen GOB institutional
capacity in the management of its rural water supply and
sanitation program; 2) assist +the MOH in strengthening its
institutional capacity to manage its primary health care and
health education/community development programs; and 3)
strengthen these capacities through continuing project activity.

3. Relatiopnship to Othex Donor Plans

The only other donor of significance in rural water supply and
sanitation is UNICEF, whose water and sanitation activities have
concentrated in the Toledo district. The implementing agency has
been the MNR. UNICEF is planning modest support of future water
and sanitation activities in four northern districts in which the
USAID-funded IPTBH and VLWS projects are working, responding to
needs unmet by this project. It is understood that +the UNHCR is
rlanning some water activities in the Toledo district but
targeted specifically at refugees.

UNICEF is also the only other donor of significance in health
education/community health although there are a number of PVOs
also assisting the GOB in this area (including CARE, Project
HOPE, Project Concern International, Medecins sans Frontiers).
UNICEF and the PVOs have indicated that training planned for the
purpose of strengthening sustainability of project activities in
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community health would serve well to complement their on-going
assistance to the GOB.

From 1985-1989, the Canadian International Development Agency
(CIDA) funded a major rehabilitation of the water system in
Belize City, a new sewerage system for the same area, and a solid
waste disposal system. Some remaining funds are planned to be
used for institution-building activities at WASA and for supplies
and equipment which will facilitate WASA's operations and
maintenance activities.

II - 16
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August 11, 1989
File: IIIAnaly
ITI. PROJECT ANALYSES
A. Institutional Analvsis
1. Institutional Background and Organization

The GOB 1is the major provider of rural water supply and

sanitation services and of health care and disease prevention
services. The MNR has been responsible for rural water and
sanitation services since June 1986, at which time the Rural
Water Supply and Sanitation Program (RWSSP) was transferred from
the MOH to the MNR. The MOH is responsible for health care and
disease prevention services.

Within the MNR, the Water and Zawsrsgs Authority (WASA) has
traditionally had responsibility for urban water and sewerage
systems in Beli:ze. WASA is a parastatal organization. It is
responsible for the development, operation and maintenance of all
urban water and sewerage systems. It collects fees for its water
and sewerage services and is responsible for its own operational
and system maintenance costs; the GOB supports capital
construction costs.

The RWSSP was transferred by the CGOB from the MOH +to the MNR in
June 1986. Within the MNR, it is responsible directly to the
Permanent Secretary but focr administrative convenience it reports
through the CEO of WASA. RWSSP personnel include, at the central
level: 1) a Project Manager (a Canadian sanitary engineer who
previously worked with WASA, under a CIDA contract, on the
rehabilitation of the water system and construction of the new
sewerage system 1in Belize City), 2) a National Coordinator (a
position which has been vacant since January 1989 when the
Coordinator departed for long term project-funded studies in the
U.S5.), 3) a Chief Health Educator, 4) an Administrator, 5) 4
office personnel, 6) 2 mechanics, and 7) a master driller,
responsible for technical assistance to the drilling teams. At
the field 1level, in each of the three districts in which the
IPTBH project functicns, there is a district implementation team
composed of 1) a District Coordinator, 2) a District Health
Educator, 3) a Carpenter-Foreman, and 4) a three-man drilling
team. The RWSSP organizational chart is in Annex O.

The MOH operates a health services delivery system through a
network of one secondary/tertiary hospital in Belize City; six
district hospitals offering mainly secondary care; Z8 health
centers throughout the country providing mainly immunizations,
maternal and child health services and minor curative care, from
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which nurses operate mobile health clinics, visiting surrounding
villages approximately every six weeks each; and an emerging PHC
system based on Village Health Committees (VHCs) and Community
Health Workers (CHWs). There are currently about 60 VHCs
distributed among all six districts, though it 1is not known
whether all are currently active. Over 90 CHWs are now in place
and functioning in &ll six districts, with an additional €6
currently being trained.

The PHC strategy for strengthening and sustaining community-based
PHC efforts is based on the following structure. At the central
level, the PHC Division 1is staffed by a Director of PHC and a
Principal Trainer (PT). At the district 1level, thers are
District Health Teams (DHTs) and District Core Committees (DCCs).,
DHTs are made up of district-level program managers from
winistries responsible for a range of community health and
development-related services (for example MOH, MOE, MOLSS, MNR, &
MOAg), representatives of district-level government
administration, CHWs, VHC members and representatives of NGOs
working in PHC activities in the district. DCCs are subgroups of
DHTs and are made up of program  mnanagers from participating
ministries who serve on the DHT. The DHT serves as a problem-
identification and problem-solving forum for priorities
identified by communities or by other government agencies. The
DCC implements the plans of the DHT, responding to identified
needs. It also has responsibility for the training of CHWs.

Alsc under the PHC Divisicn is the Health Education and Community
Participation Bureau (HECOPAB), the MOH c¢ffice responsible for
health education/community developrment activities. HECOPAB works
clocsely with DHTs and DCCs.

The Improved Productivity Through Better Health (IPTBH) Project
Agreement was signed with the GOB March 26, 1985. The project
was composed of two components: 1) malaria and Aedes aegypti
control, and 2) rural water and sanitation. The rural water and
sanitation component supports RWSS activities 1in the three
central districts of the country of Belize: Stann Creek, Cayo,
and Belize District. The implementing agency for both components-
of the project was the MOH. With the GOB transfer of
responsibility for the RWSSP to the MNR in June 1986, the water
supply and sanitation component of the IPTBH project, except for
the Water Quality Control Laboratory, was moved to the MNR,
Personnel formerly with the ERWSSP under the MOH were transfered
tc MNR. .

2. Mapnagement Analysis
Key management issues addressed in this Project Amendment
include: 1) institution-building capabilities, 2) supervision of
district-level personnel, and 3) health education/community

IIT - 2
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development activities of +the project, including the role of
RWSSP district health educators, the sustainability of their
inputs, and other alternatives for strengthening this component.

Under the original project, planning and implementation functions
were assured by the resident long-term technical assistance teams
rather than by GOB staff. This was due, at least in part, to a
lack of clarity regarding appropriate roles and responsibilities
of technical assistance, and to a lack of identified
counterparts. This situation contributed to wide spread
frustration and did 1little to contribute to upgrading program
management skills of senior program statf. In the remaining two
years of project activity, there will be no long-term advisors;
needs for short-term adviscrs will be determined by program staff
in consultation with the UZAID Health Project Manager.

Program management and institution-building capacity has been
weakened since January 1989 by the vacancy in the position of
National Coordinator for RWSSP. This vacancy occured with the
departure of the National Cocordinator to the U.S. for long-term
studies supported by the project. The lack of a gqualified person
in this position has led to 1) a lack of project leadership and
direction of field activities, 2) inadequate supervision of
program staff, 3) lack of attention to procurement problems, and
4) extra demands being made on the Chief Health Educator who is
responsible for all aspects of health education and community
participation in +the RWSSP. This problem has been somewhat
relieved, at least in the immediate future, by the hirinz o¢f an
experienced Canadian sanitary engineer as Program Manager.
However, this is only a partial and interim solution. In order
to build and sustain MNR's ability to manage the rural water
supply and sanitation program, it is necessary that the position
of National Coordinator be filled immediately so that the new
National Coordinator develop his management skills through close
collaboration with the Program Manager in all aspects of program
managenment.

Problems of supervision have been mentionned by RWSSP personnel.
District level staff have not received adequate supervision from
central staff. Lines of communication and authority are not
clear. District Health Educators have not provided adegquate
support to village health committess once the wvillages have
completed their water systems and latrine construction (other
than to give health talks). Positive, competent and consistent
supervision, based on clear lines of communicatoin and authority,
and on the needs of the supervisee, 1is crucial to the performance
of staff as well as, in most cases, the continued functioning of
VHCs. While lack of transport may bte a constraint to regular
supervision, management needs to examine carefully the
organizational strucrure through which supervision is carried out
and the performance and productivity of its personnel, and give
priority to correcting identified weaknesses.

ITTI - 3
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A major management 1issue concerns the role, training and
performance of District Health Educators (DHEs) and the potential
for sustainability of their interventions. The Project Paper
called for 1) ambitious target numbers of tubewells, rudimentary
water systems and latrines to be constructed, 2) active community
participation in the planning and construction phases of activity
and in the long term maintenance of the systems, and 3) a "strong
community development/health education/training element” in the
design of water and sanitation components. It did not specify
what was meant operationally by this last element.

The role of DHEs has been to provide health education to project
communities and to ensure the community participation necessary

to accomplish the project’s physical targets. DHE
responsibilities include 1) introducing the rroject to
communities, 2) assessing community interest, 3) encouraging

communities to form a village health committee (if o¢ne does not
already exist) to serve as a liaison between the project and the
community, 4) training/orienting VHC members to the role and
functions of the VHC, and 5) obtaining community commitment for
participation needed during the construction phase and for long-
term maintenance of facilities. DHEs are also to do health
education in the primary schools and in the community to¢ promote
improved health practices and a healthier environment and to
foster community development activities which benefit the
community.

Performance of DHEs with regard to informing communities about
the project and fostering community participation appears to be
quite satisfactory. Conmunity participation, with a few
exceptions, has been quite active in so far as the input required
during the construction water and sanitation facilities.

There are questions, however, concerning: 1) the role of DHEs in
terms of the intended outcome of broader health education
/community development efforts and the approach currently being
used; and 2) the potential for sustainability of efforts of
health educators employed on an “open vote"” (temporary) basis
under the Ministry of Natural Resources and attached to a
parastatal organization which is by definition a self-sustaining
institution with a need to bill for all but the capital costs of
its services.

The long-term effectiveness 0of health education/community
development inputs 1is generally agreed to depend upon their
responsiveness to felt needs of the target audience. Their
effectiveness 1is based on their responsiveness to 1locally-
identified priorities and existing beliefs, on joint problem-
solving, and on communication tc identify 1local perceptions of
problems, causes and possible solutions. Health education is
generally aimed at behavior change. This may further contribute
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to participation in certain community activities and the
development of any range of facilities, organizational structures
etc benefitting the community and at the same time improving
community capacity to assume responsibility for its own
development. This necessarily implies that the health educator
approach health education, or community development, in any
community by assisting the community in identifying its health-
related, or community development-related, priorities and finding
solutions which are feasible and practical for them. This
approach has not been used within this project for at least three

reasons. First, given that the project has a specific focus and
physical targets to reach, what it has to offer communities is at
least partly pre-determined. Secondly, a health education

/community development approach based on community-identified
(versus project-identified) needs 1is a slower and more time
consuming process (though it contributes to more sustainable
results). The project lacks the resources and time to devote to
this approach, given its physical target cocbjectives.

Thirdly, a “bottom-up"” community-based approach aimed at
increasing the community’'s problem-solving capacity requires a
strong organizational commitment which 1is communicated through
training driven by that philosophy and through organizational
support for the long-term impact to be realized. Through the
project, a set of six modules were developed for use in training
DHEs in participatory methods of facilitating community
development.

Given the focus of the project, the targets to be met, the
turnover of DHEs, and thus the drain on time and resocurces to
train new DHEs and the resulting brief training and low
experience level of DHEs, the above approach may not be
practical. RWSSP by definition, is not an organization which can
support such an approach. It has physical targets to meet and
needs certain kinds of community participation in order to
achieve its targets. The efforts of DHEs are directed toward
achieving these targets. RWSSP necessarily has other very real
organizational/management needs which conflict with the potential
output of DHE efforts: in two recent cases, the strongest and
most experienced DHEs were promcted to positions of District
Coordinator. While these promotions serve well RWSSP management
needs, they contributed to the continuing turnover among DHEs, a
problem which 1in a very practical sense influences the level of
training and experience of DHEs and +thus role the project can
expect to play in health education and community development in
project villages.

There is, in Belize, another structure whose mandate 1is to
address broader health and development-related priorities

identified by communities. This structure, created by the PHC
Division of the MOH, 1is outlined above, under Institutional
Tro 0 ization, in Section III. A. 1.
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The PHC structure is still in the development phase. At the
central level, a Principal Trainer (PT) has recently been
appointed to provide technical assistance and support to the
district-level PHC structure. In some districts, there are
District Trainers (DT) and District Health Educators (DHE); these
positions have been staffed and/or funded, for the most part, by
NGOs. DTs and DHEs work with DHTs and DCCs, coordinating the
training of CHWs and contributing actively to other activities of

DHTs and DCCs. Within +the Health Education & Community
Participation Buresau (HECOPAB), which is under the PHC Division,
there are currently two health educator positions. HECOPAB

provides technical assistance +to, and support for, health
education components of a wide range of MOH services and
projects.

This expanding PHC structure, with its focus on a broad range of
community-identified concerns, represents the kind of health
education/community development focus that the project envisioned
but 1s perhaps not capable of undertaking through the existing
RWSSP health education/community development component. Active
participation of RWSSP health educators on the DHT and DCC would
provide these groups with water and =zanitation input and would
help broaden the focus of RWSSP DCs and DHEs regarding other
health-related community priorities.

At the same time, the PHC strategy has certain weaknesses. Long-
term objectives are not clearly defined. Projected personnel
needs will be difficult to meet in the near future, given that
the MOH currently spends approximately 80 percent of its budget
on personnel, At the village l=vel, CHWs and VHCs are poorly
supervised and supported. Many CHWs 1laclt incentive +to continue
in their volunteer roles and many VHCs become relatively inactive
after a certain period of time. Thus, while the MOH has a strong
commitment to PHC and to HE/CD, there needs +to be developed a
strong and rational plan of action which responds to the needs of
the population and reflects the resources available to respaond to
these needs.

The MOH needs to assess its PHC strategy and HE/CD activities in
light of its long-term objectives, existing structural strengths
and weaknesses affecting the achievement of these objectives, and
resources available for the achievement of these objectives.
From this, the MOH will be better able to develop a long-term
plan of action to maximize the effectiveness of these programs
and strengthen its institutional capacity to provide sustained
support for them. The project will provide up to three person
moenths of technical assistance to this analysis. '

A continuing weakness at the community level of the PHC strategy
is supervision of CHWs and support +to VHCs. This 1s an area
which the PHC Division, in collaboration with the Division for
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Public Health Nursing (which is responsible for such
supervision), needs +to address in order to strengthen the
sustainability of these components and their potential for
productivity.

Health education/community development efforts in Belize will
profit from advanced public health training of both the Director
of HECOPAB and the Chief Health Educator of RWSSP. The Director
of HECOPAB 1is scheduled to do a one year Masters program in
England during the 18893-90 school year and this project proposes
to fund a one year Masters program for the RWSSP Chief Health
Educator for starting in the fall of 1990.

B. Financial Analysis (BY USAID. Drafted and mailed by
Sam?7?)

1. Financial Plan
2. Recurrent Costs

C. Social Soundness Analysis
1. o eficia

The beneficiaries of this project amendment include approximately
9,000 rural residents of approximately 16 villages of the Belize
Rural, Cayo and Stann Creek Districts.

The Belize Rural District population is mainly Creole and engage
in small scale farming and ranching. They are in dispersed
communities along the major rivers and highways.

The Cayo District is populated by a large number of refugees,
along with a large proportion of Mestizos znd Yucatec Maya. The
economy is based on mixed farming and cattle ranching, and a
growing cacao industry.

The Stann Creek District is split between coastal Garifuna
communities, highly mixed valley communities along the highway,
and a number of Mopan Maya and Kelchi Maya communities in the
southern hills. The Garifuna are mostly settled in villages
along the coast and are engaged in susbsistance farming (largely
by women), fishing, and migratory wage labor. Community
involvement in health and sanitation activities is problematic in
areas with citrus and banana plantations due to the existance of
a high migrant population and the fact that villages are not
owned by their inhabitants.

In all three districts, the project beneficiaries will generally
be the poorest of the population: those living in small rural
communities with few services. Children and womeén, who bear the
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greatest burden of mortality and/or morbidity from diarrheal
diseases and parasitic infection, will benefit the most from the
project. They will also benefit the most from not having to
carry water long distances. Time saved can be used for income
generation and other activities.

Through the support of RWSSP interventions in villages and
through short-term technical assistance to the MNR and the MOH,
the project will contribute to improved long-term institutional
capability in program management, community health education and
organization, and to a greater caracity of communities to
identify and implement solutions to community problems.

2. asjibilij of Community Involvement

The project has experienced relatively few problems with
community involvement in the construction phase of water supply

and sanitation facilities. One of the things RWSSP field staff
have had to adjust to, in terms of village comnitment to
community participation, is the on-going priorities of
comminities, esrpecially the men’s work schedules, While some

field staff have expressed frustration at the hours that men have
available for water system trenching (in the construction of
RWSe) and latrine digging, they have learned to adapt their
activities to the on-going commitments of the community. In two
cases, communities decided to finance a back hoe for trenching
rather than do the labor manually themselves, in one community
because of lack of available manpowsr (as most of the men work
far from the village) and in other due to extremely rocky and
difficult digging conditions.

On-going activity of village health committees is more difficult
to assess. On the one hand, participation in health talks given
by DHEs has generally been positive; the outcomes of these talks
are harder to assess. On the other hand, there is not widespread
active community-based initiation of community development
activities. This is understandable given the approach used in
health education/community development 1in this project and the
amount of time DHEs have to work with villages once water systems
and latrines have Dbeen constructed. (See section III. A. 2.
above for further details concerning this issue.) The project
will support strengthening of long-range broader based health
education /community development efforts by providing technical
assistance to the MOH in the assessment of health education
/community participation strategies and resources necessary to
achieve program objectives.
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Belize 1is politically organized on three levels: national,
district and community. Communities elect a council (town or
village) and also participate in national elections for a
representative for their political division who represents their
interests directly to the national government. At the district
level, each ministry 1is represented by professional staff
responsible for services to the district.

Historically, government has provided most services to the
population based on government ©priorities and influenced by
political pressure. Because communities perceive that national
government provides for them, community participation and self-
help efforts have been limited. Local institutiocns and councils
have been more oriented towards petitioning government officials
than acting and organizing themselves to address community needs.

In recent years, the central government has begun to encourage
more community participation in the development of community
services. The existing village structure for community
participation is the Village Council whose members are elected by
the community.

Within the RWSSP, targeted communities which have expressed
interest in improved water supply and sanitation facilities have
been asked, through their VCs, to form VHCs (where they did not
previously exist). These committees have been formed in all
villages in which the project has functioned. They have been
instrumental in mobilizing community participation in the
construction phase of project activity. Beyond that, the
strengths of these groups and their degree of activity varies, as
does the support they receive from RWSSP staff. It is too early
to Jjudge their potential for long-term management of water
systems and initiation of community development activities.

Given active and consistent support for their responsibility for
management of water and sanitation improvements in their
communities, and for initiating othér activities responding to
community priorities, most communities will be able to strengthen
their organization and thus their ability to undertake community
development activities on their own behalf.

Community participation efforts ultimately rely on continued
support from +the central government. At present, the MOH has
taken the lead in these efforts and has the most experience.

The PHC strategy, in the early planning stages at the time the
original Project Paper was written, is now being implemented to
varying degrees in all six districts, coordinated through DHTs.
The number of VHCs has grown, although they have been organized
by a number of different organizations and are not vyet fully
integrated into the PHC system. The number of CHWs trained has
likewise grown. The CHW curriculum and the structure for CHW
supervision are being increasingly standardized and brought under
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the control of the MOH/PHC Division. A major obstacle to the
sustainability of the CHW component of PHC concerns incentives
for CHWs to continue over time in their volunteer roles.

Problems of political divisiveness continue to impact on these
efforts. Care must be taken to try to avoid politicization of
health volunteers if +they are to be effective in promoting
greater community involvement. Furthermore, not all communities
may be committed to supporting this strategy. VHCs should be
formed, and CHWs selected and trained, on the basis of felt
community need and commitment to this strategy as a means of
strengthening the community’'s ability to assume an active role in
the improvement of community health and development.

4, Impact on Women

Although the roles of women vary somewhat among cultural groups
in Belize, women are usually at & disadvantage relative to men.
Virtually all of them, including those in the paid labor force,
share the burden of domestic worlk, including care of the family
and care of the ill, as well as often unpaid agricultural labor
in the rural areas.

Women have benefitted from the project 1) directly from improved
"health and reduced fatigue due to more accessible sources of
water, and 2) indirectly from the additiconal time and energy
available for other productive activities as well as the
opportunity to improve organizational skills by participation in
VHCs, management of community water systems and 1in the
organization of community development activities.

In order for benefits to be maximized, it is important that women
be actively involved in the VHCs. In areas where women do not
form part of the formal community decision-making bodies, their .
input must be sought via other informal groups which do include
women and by allowing communities sufficient time to discuss
issues and problems before final decisions are made.

D. Technical Analvsis
1. Technical Assistance
a. Hydrogecologist

It is often reported that the success rate 1in drilling water
wells 1is around 50 percent, but this figure appears to be
incorrect. Actual data on the success rate 1in water well
drilling in Belize are presented in Table III-1.
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Table III-1. Rate of Success for Well Drilling
in the Rural Water Supply and Sanitation Program (RWSSP)

District Total No. Total No. Percent
of Wells of Success- Successful
Drilled ful Wells
Toledo 213 144 68
Stann Creek 39 28 T2
Cayo 24 16 67
Belize 43 37 86
Orange Walk 58 53 92
Corozal 65 62 85
Total 442 340 77

Source: Roland Rivers, National Coordinator, RWSSP.

The data in Table III-1 apply to all wells, both program zand non-
program wells, and both handpump and RWS wells, and ar= believed
to include virtually all of the wells which have been drilled
since about 1886.

The data presented in Table III-1 require some further comment.
It is Dbelieved that the rate of success on program wells is
higher than the average of all wells, say not less than 85
percent. However, the rate of success on RWSE wells, which must
produce greater quantities of water and thus are usually larger
and deeper, is much lower than the average for all wells. For
example, the only successful RWS well in Cayo District is the
290" well at Georgeville, although several other RWS wells have
been attempted.

It was reported that some of the "failures" were wells which were
stopped at a depth of about 120° because that was the deepest
depth that could be served by the India Marl II handpumps that

were available. Future orders of handpumps will include a
percentage which are suitable for use at depths greater than 100°
to 120° (and a percentage which are suitable for use on very

shallow wells), thus handpump wells will not be limited to 100~
or 120° in the future.

Other causes of "failures” included unacceptable water quality,
including excessive salinity and hydrogen sulfide, and gelogical
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formations which yilelded no water (e.g., several hundred feet of
squeezing clay at Santa Familia).

Because of the low success rate with RWS wells, the project
extension will fund a hydrogeologist to select sites for wells in
the RWS villages. A suggested Scope of Work and statement of
required qualifications for +the hydrogeologist is presented in
Annex H. The hydrogeologist will work with the Master Driller
and the National Coordinator, if available.

It is envisioned that the hydrogeclogist will be needed for
approximately four weeks. The first week will be spent on
orientation. This will include meeting the involved parties,
determining what background information exists and finding copies
of it, and reviewing available information.

The most important information for the hydrogeclogist will be
aerial photographs. It 1is understood that aerial photographs
flown in 1964 and 1974 covering the entire country are available
at a scale of 1:50,000 in the office of the Chief Draftsman at
the Ministry of Natural Resources. While this scale is slightly
small, it is nevertheless usable for selecting well sites.

It is understood that topographic maps are also available at
approxXimately the same scale as the aerial photographs. Several
sets of these maps should also be made available to the
hydrogeologist. The locations of the villages where wells are to
be drilled should be marked on the photogravhs and or nraps for
the hydrogeologist.

The second most important piece of information will be well logs.
It is understood the Drilling Technical Advisor that well logs
have been kept on all of the wells that have been drilled in the
three central districts since he arrived in August 1988. These
logs are available at the District offices but have not been
collected in a central location.

Well logs are reported also to have been kept prior to August
1988 but the quality and coverage of these logs, and their
current locations, are unknown. It was reported that at one
point the Master Driller produced a packet of approximately 50
well logs, but these may have been transcribed from information

kept elsewhere.

According to a UNHCR project summary (Ref. , page T7) "some
logging of wells (drilled in the Toledo District with the
Canterra drill rig) was done in the past, but this has ceased
completely.” Whatever logs exist from the operation in the
Toledo District should be collected, even though this project
will not operate in that district.
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The hydrogeologist should be autherized to spend a few
preparatory days in the United States attempting to get larger
scale satellite photographs of Belize, if these are available,
and collecting whatever background geological information might
be available.

Consideration should be given to having the hydrogeologist
inspect the EKWS village sites from a s=mall airplane or a
helicopter if this can be arrangasd and if the hydrogeologist
thinks it would be useful.

It is estimated that the hydrogeologist will need approximately
one day per village to select sites. The sites would be selected
during the second week of the consultancy.

During the remainder of the consultancy, the hydrogeologist would
be asked to do the following:

Conduct resistivity or other special surveys, 1f these are
likely to improve the probability of finding water.
Arrangements would have to be made prior to coming so that
the hydregeclogist could bring, or arrange to have shipped,
whatever equipment is necessary.

Conduct a seminar on hydrogeclogy for the well drilling
crews, emphasizing the aspects of hydrogeology that are of
importance to water well drilling.

Review the available information on water quality,
especially salinity and hydrogen sulfide, and write a brief
report on how these problems might be avoided.

Review the quality and extent of existing hydrcgeological
data and prepare a brief letter report suggesting low-cost,
practical ways in which these data might be extended and
improved.

It is not considered practical fcr the hydrogeologist attempt to
prepare a hydrogeological map of large portions of the country.
While such mapping would be useful background for further
studies, it is not considered relevant +to the needs of this
project. Preparation of such mapping probably would require a
much larger effort than is envisioned here, say one year of time
and a considerable budget for preparation of graphics.

The UNHCR Project Summary (Ref. , page 8) recommends that a
hydrogeologist be added to the staff of the RWSSP. The wording
suggests that the hydrogeolcgist might be available for districts
other than Toledo. On pages 24 and 25, budgets of $30,000 U.S.
for equipment for the hydrogeologist and $45,000 for the
hydrogeologist are listed, but no detail is given in the document
about how long the hydrogeologist would be in-country or what the
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Scope of Work would be. The UNHCR project is unfunded at present
but is thought to have a reasonable probability of being funded.
Since the timing and scope of hydragesclogical services under the
UNHCR project 1is uncertain, it is recommended that this project
extension include the services described above. If +the UNHCR
project develops, the budget for hydrogesclogical studies in one
of the two projects might be curtailed and diverted to some other
activity.

b.

In the previous project, a training advisor was provided from
February & through April 11, 1987 and another training advisor
was provided for a fourteen month period ending September 30,
1389 to enhance the expertise of the drilling crews. It is
reported by several sources that the drilling crews appear to be
technically competent at operating the equipment which they are
currently using. There does not, therefore, appear to be a need
for major amounts of continuing technical assistance for the well
drilling crews.

Some short periods of specialized technical assistance for the
~drilling crews does, however, appear to be ©beneficial. The

project will include one mnmonth of technical assistance for the
drilling personnel in the use of th= Nitco air rotary drilling
rig.

In addition to the one month of training on air rotary rigs, one
additional month of training will be given to the drilling crews
by a well driller technical advisor. The emphasis of this
training will be on sealing saline aquifers, using both air
rotary and cable drilling rigs. It is desirable that the
techknical advisor participate in the actual secaling of several
wells. This will regquire +that the timing of the technical
assistance be carefully chosen so that wells will actually be
drilled during the month that the technical advisor is in Peli:ze.
The drill rigs will have to be in operation, and all necessary

supplies and equipment will have to be available. Some
specialized equipment, such as a high pressure grout pump, may be
needed. RWSSP is currently conducting an inventory of the
equiment which is on hand. The technical assistance should

include a preparatory period during which the technical advisor
discusses the sites where the wells will be sealed and the
equipment and techniques which will be used. Any equipment or
supplies necessary for the sealing operation will then be
organized by RWSSP or brought by the technical advisor.

The two one-month periods of technical well drilling assistance
could be provided by the same technical advisor if an advisor
with sufficient breadth of experience can be focund. If a single

IIT - 14

/

INC%



advisor is used, the period of technical assistance might be one
continuous two-month period or two one month-periods.

The well drilling technical advisor(z) will work with and through
the RWSSP Master Driller.

Mechanical maintenance of the drilling rigs is a major constraint
on the number of successful wells drilled. Two of the three
cable tool rigs in the central districts are approximately 40
years old. The cable tool rig in the northern districts is of
approximately the same age and is mounted on a British-made
Seddon truck, which is no longer manufactured. To a considerable
extent, the Dando rig is being kept in operation by cannabalizing
a second Dando rig which is available but no longer operational.

The maintenance situation may improve somewhat over what it has
been in the recent past since the three cable tool rigs in the
central districts have been or are being rehabilitated under the
IPTBH project. Nevertheless, considering the fact that drilling
rigs are of necessity subjected to rough treatment, the average
age of the equipment in Belize, and the continuous duty to which
it is put, a high 1level of required maintenance 1is toc be
expected.

While the Belizean staff apparently 1s capable of making the
required repairs, the repair work is often slow. It 1is reported
that the drill rigs frequently sit idle for weeks at a time
awaiting repair. The following factors appear to contribute to
the large amount of time lost to repairs:

Lack of Incentive. Neither the drilling nor the maintenance
crews have much incentive to make the repairs quickly. The
drilling crews may, in fact, find life ecasier when they are
sitting around the shop than when they are working in the
field. Ideally, there should be some sort of incentives,
rositive or negative, for faster work. Positive incentives
could take the form of bonusses for meeting and exceeding
production targets. A negative incentive could be less pay
on days when the crew is not drilling, which might take the
form of loss of overtime pay. The lack ¢f incentives is an
inherent feature of most government work and 1is
administratively very difficult for government organizations
to change.

One possible solution is to turn at least parts of the well
drilling operation over to private parties and subcontract
work to them. As a minimum, it 1is5 recommended that
production goals be discussed with the crews and that actual
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performance versus these goals be documented and poszted on &
bulletin board for all to see 1in crder to foster friendly
competition among the drilling crews.

Separation of the Maintenance Function. At present, all or
most repairs are made by a separate maintenance section.
This requires esither that the drill riz be brought to the
shop or that work be stopped until the maintenance personnel
can come to the field. It is Dbelieved that many of the
minor repairs could bhe made by the drilling crews,
especially if they receive some training.

ack o Spare Parts. It appears that the major difficulty
in effecting rapid repairs 1is the lack of ready access to
spare parts. At present there is little cr no inventory of
spare parts, including even minor items which can be
predicted to require replacement, and purchases of spare
parts must go through government channels that are slow.
Parts procurement is discussed later in this section.

ack_ o C nnications. The drilling crews have no direct
communication with the maintenance shops, thus the need for
supplies or parts cannot ®He made known quickly. The

commnunication problem may <ase somewhat in  the future
because " the telephone company is installing scolar powered
radio teleplones in remote villages. Coverage is not yet
complete, however, and the drilling crews are often working
in areas where radio telephonss have not yet been installed.
Consideration was given to including some sort of radio
system for the drilling crews but such a system was deemed
to be beyond the scope of this project extension.

To improve the maintenance situaticon, it is proposed to provide a
maintenance and inventory management technical advisor through
the project extension. The maintenance and inventory management
technical advisor should be experienced 1in organization and
management of maintenance crews and work and in inventory control
systems. The maintenance advisor would be expected to assist the
RWSSP management and the maintenance personnel in setting up a
maintenance system and an inventory system and in training the
maintenance personnel in the use of these systems. The suggested
level of effort is one month, for which a budget of $15,000 is
suggested. The suggested Scope of Work and requirements for the
position are presented in Annex J.

Consideration should be given to having a followup visit by the
maintenance and inventory management technical advisor after the
systems have been in operation for a while, if this 1is deemed to
be necessary for evaluation and/or further training.

The maintenance and inventory management technical advisor will
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work through the RWSSP Program Manager, National Coordinator (if
available), and the Administrator, as appropriate.

As a specific management tool, it is recommended that a report of
drill rig downtime be prepared and disseminated to relevant

management personnel. The reporting system should require
followup reports whenever a drill rig is down for more than say
one week. The highest level management attention should be

addressed to the causes of lengthy periods of downtime and to
solutions which would keep the drilling equipment in operation
more often.

Consideration was given to providing general managerial technical
assistance to RWSSP, possibly for assistance with conducting an
organizational study and preparing an organizaticon chart, or for
assitance with other general managerial matters, but was
rejected. The Canadian Program Manager of RWSSP has considerable
management experience in variocus Canadian government positions.
RWESP is a relatively small and simple organizational unit and
the Program Manager has already prepared an organization chart
for it. No specific need for management or organizational
technical assistance was identifi=d. Should such a need arise,
it is likely that the Program Manager can obtain help thrcocugh the
CIDA program, which 1is funding his position. Based on this
analysis, no general management technical assistance has been
included in the project.

The status of some of the rural water supply programs in the six
districts of Belize 1s presented in Annex G. This information
constitutes the beginning of a rural water supply “needs”™ survey,
i.e., a tabulation of all the rural villages in the country
showing which ones already have water supplies and which ones do
not. A major use of the needs survey is as a planning tool to
help in estimating how many additional rural water facilities are
needed. It is recommended that RWZS expand and improve the
needs survey which is started here.

A complete 1listing of all ‘“"villages” 1s available from the
National Malaria Control Program and is the background list
presented in Annex F. It appears that the information on most of
the villages was updated in 1987 or 1988, thus the 1list is
relatively current. From the view point of the malaria program,
any building or group of buildings constitutes a “"village”
because these buildings need to be inspected and perhaps sprayed.
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The populations of numercus “"villagez” are listed as zero. It
appears that these “villages” way 1in fact be isolated farm

buildings which are not normally oacupied by people.

In Annex G a list ¢f all HWS3SP handpumps is presented. This list
was obtained from Ms. Beverly Clare »f the Ministry of Health
Water Quality Laboratory. The Watesr Quality Laboratery has been
using this list in its attempt to analyze samples from =ach
handpump well twice per year. There are many additions penciled
in on the list, apparently indicating that handpumnps have heen
added. This tends to indicate that this list too 1is relatively
up to date and accurate.

Based on a visuzl perusal of these lists, 1t was very roughly
estimated that there are about 180 wvillages in Belizes without
improved water sugprlies. Assuning approxinately five handpunps

per village, there is still a need for around 900 wells to meet
the water supply needs of all villages. At an average of about
40 people per handpump (six or seven families), this rerresents
about 25,000 persons.

Some of +these villages will be served with RWS water supplies.
RWS villages require a well with a greater capacity, which
usually means a greater depth and thus a greater drilling effort.
On the other hand, RWS villages usually have cnly one, or at most
two wells, thus the smaller number of wells tends to offset the
greater depth and drilling effort. For planning purposes, it
should be sufficiently accurate to consider all villages as if
they will have handpumps.

b. Well Drilling Capabilities

The GOB has available a total of five operating water well
drilling rigs: a Canterra CT-211 =zir rotary rig provided by
UNICEF and assigned to Toledo District; two old Bucyrus-Erie 22W
cable tool rigs and one new Bucyrus-Erie 20 W cable tool rig, the
three of which are assigned to the three central districts of
Belize rural, Cayo and Stann Creek; and an old British-made Dando
cable tool rig assigned to the +two northern districts of QOrange
Walk and Corozal.

It is understood that at one time, the Ministry of Agriculture
had some sort of well drilling program but that they no longer
are drilling water wells. The Petroleum Unit of the Ministry of
Natural Resources oversees exploration for petroleum within
Belize but drilling rizs being used for this exploration are
unlikely to be available for drilling water wells. As discussed
previously, the petroleum exploration unit might, however,
provide some hydrogeclogical infarmation.



Private well drilling capability in Belize 1is extremely limited.
The Mennonites have a small cable tool rig. At one time, a

private entrepreneur, the Rock Drilling Company (Mr. Tom
Marsden), purchased two old broken down government drill rigs and
managed to make one operating rig out of them. It is understood,

however, that this undertaking is no longer in business.

According to information provided by Kathy Kasprisin of UNICEF,
the air rotary Canterra drill rig completed 144 successful wells
between the time it was put in service in January, 1986 and June,
1989, a period of 42 months. This 1is an average of about 2.5
successful wells per month. Ms. Kasprisin stated that about 50
percent of the wells drilled by this unit have been unsuccessful.
The success rate presented in Table Ill1-1 was somewhat higher at
68 percent. The recently prepared UNHCR Project Summary (Ref.
—__, page T reported that the master driller said this rig had
drilled more than 500 bores with about 1285 being successful. The
estimates from these three sources of the number of successful
Wwells agree reasonably closely. The reason for +the very high
astimate of the total number of wells in the UNHCR paper is not
known.

The UNHCR Project Summary notes, however, on page € that
according to the short term well drilling technical advisor on
the project, the existing Canterra CT-211 rig 1is too 1light for
the required work. The UNHCR Projeect Summary says the
productivity of the rig is low and falling. Since this document
was prepared in May 1989, it may more realistically reflect the
rate of drilling that 1is currently being achieved than the
average over the whole life of the UNICEF project. .This would
imply that in fact the rate of drilling successful wells with the
Canterra rig is less than 3.5 wells per month.

For planning purposes, it has been assumed that the Canterra rig
will average 2.5 successful wells per month, but it is emphasized
that this rate of production depends upon whether the machine
breaks down or not.

Information supplied by Mr. Anthoay Nicasic, the Chief Health
Educator in RWSSP, revealed that the three cable tool rigs in the
three central districts drilled 31 successful wells during the
six month period from June, 1988 through November 1988, and 27
successful wells in the next six months, 1.e., 58 successful
wells in a recent twelve month pericd. This is an average of
approximately 1.5 successful wells per month per drill rig.

It should be noted that the wells reported above include some
that were to serve RWS wvillages and thus that the monthly
production rate that is estimated above represents an average of
both handpump and RWS wells.

IIT - 19



Assuming that the cable tocl rig in the northern two districts
has about the same capacity as the three rigs in the central
districts, the existing combined well drilling capacity in-
country is as follows:

1l rotary rig @ 2.5 successful wells/month = 2.5
4 cable tool rigs @ 1.5 successful wells/month = 6.0
Total capacity, successful wells/month = 8.5

WASA has received a Nitco air rotary rig but the unit has
experienced mechanical problems and it - is not known when, if
ever, it will be available for service. This issue 1is discussed
below. If the Nitco rig is returned to service, it is expected
to be somewhat more difficult to maintain than the Canterra rig
and thus to have a somewhat lower capacity, say 2.0 successful
wells per month.

Douglas Wilson, the CIDA advisor to WASA, is requesting that some
of the remaining funds in the CIDA project be used to purchase a
Canterra rig which will be able to drill larger and deeper wells
to supplement the Belize City domestic water supply. He
estimates that there 1is about a 70 percent chance that this rig
will be provided. If so, it might be available at times for use
on the rural water supply projects. For planning purposes, it is
assumed that this new Canterra rig might provide an =gquivalent
capacity of 2.0 successful wells per month for the rural water
supply projects, i.e., about half of its time.

The proposed UNHCR project includes supplying a Canterra CT-311
drilling rig for use 1in the Toledo District. The existing
smaller Canterra CT-211 rig would be turned over to the
government for rehabilitation and use elsewhere. As noted
before, the UNHCR project 1is not funded at present but it is
considered likely that funding will be provided. For planning
purposes, it 1s assumed that the new Canterra CT-311 rig will
have a capacity of about 4.0 successful wells per month.

As noted above, the firm capacity of the five existing drill rigs
appears to be about 8.5 successful wells per month. This would
be increased to about 10.5 successful wells per month 1if the
Nitco rig can be placed in service, to perhaps 12.5 successful
wells per month if some capacity becomes available from the rig
being requested through the CIDA program, and to 16.5 successful
wells per month if the UONHCR project provides a Canterra CT-311
rig.

Dividing the 900 required wells by the wvarious capacities
estimated above yields the following required periods of time to
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complete the rural water supply oprogram for all villages
throughout the country:

Existing Capacity
900 wells/8.5 wells/month = 106 monthé or ¢ years
Existing Capacity Plus the Nitco Rig
900 wells/10.5 wells/month = 86 months or 7 years
Existing Capacity Plus the Nitco Rig Plus the New Canterra Rig
900 wells/12.5 wells/month = 72 months or 6 years
Existing Capacity FPlus Nitco, CIDA Canterra, and UNHCR Canterra
900 wells/16.5 wells/month = 55 months or 5§ vears.

In terms of number of villages, the above well drilling
capacities represent about one and one-half to almost three
villages per month, .i.e., about 18 +to 36 villages country-wide
per year, assuming that there are six handpumps per village.
This represents three to six villages per district per year as a
country-wide average. o

C. Co 1nit eve sment, _Constraints

Another constraint on the rate at which water supplies can be
introduced is the need for community development. The necessary
community development work is being organized by the RWSS
District Implementing Team. It has been estimated that this team
needs to work with the village for a period of six tc eight weeks
before construction starts to obtain coumunity commitment to the
project. Latrine building precedes construction of the water
facilities. The District Implementing Team 1is also supposed to
be carrying on followup activities with all villages which have
already developed water systems. Considering the various demands
on the time of the District Implementing Team, it appears that
they probably can, or should, be handling o¢nly about one new
village at a time. Considering the six to eight week period
required, this means that the District Implementing Team c¢an only
organize the raquired community development for six to eight
villages per year.

Based on the experience of CARE in the two northern districts,
the above estimate of the community development capacity may be
optimistic. The CARE project was to provide water supplies in
eight villages in each district over a two and one half year
period, i.e., about fcur villages per year. The schedule for
this project has been extended s¢ that the actual implementation
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rate was even lower. CARE 1is proposing to finish the villages
that were selected in the initial project and add five new
villages during a two year extension of their project. While the
rate of implementation on the CARE project has been slowed by
factors other than ability to organize community development
(availability of well drilling equipment and funds being two such
factors), thelr experience nevertheless suggests that an
implementation rate of only about four villages per district per
y2ar may be more realistic. This rate of implementation
approximates the rate that can be achisved with the well drilling
equipment that is available or may be available in the near
future.

d. Rehabilitation of the Mitco Rig

As & part of the previous project, USAID funded an air rotary
well drilling rig. The purchase of the rig was put out to bid
and the lowest bidder was Nitco of Austin, Texas. Although Nitco
had never manufactured such a rig befcre, the inflexibilities of
the USAID procurement system required that their bid be accepted
merely because it was low. The rig arrived in Belize in
December, 1988. Since its arrival, the rig has drilled only two
shallow wells, the rest of the time having been spent setting the
rig up and/or repairing numercus mechanical defects which
appeared. The most recent of the mechanical failures was seizure
of the air compressor due to overheating which occurred in Junes,
1389.

At this time, there appears tc be no reasconable alternative but
to continue t¢ try to put the Nitco rig 1in service, A
replacement air compressor was shipped from Germany late in July,
1989 and is expected to arrive in Belize early in August. [t is
understood that Nitco has agreed to replace the bearings on the
hcisting mechanism at the same time that the air compressor is
reinstalled. A suggested course of action for getting the Nitco
rig into operation is presented in Annex D. This course of
action envisions having an evaluation wmade of the rig by an
independent consultant, then asking Nitco to correct the
deficiencies noted to date plus those identified by the
consultant.

If this course of action fails, 1legal action could be taken
against Niteco, but the chance of recovering a significant portion
cof the money spent on the rig through legal action appesrs to be
lowu.

A problem in trying to put the Nitco rig into service is that
because of the numnerous problems, the RWSSP staff 1is
understandably disenchanted with the eguipment. Because of this
disenchantment, 1t may be difficult for RWSSP to mobilize the
degree of commitment that may be necessary to make the Nitco rig
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work. If RWSSP 1is unable or unwilling to make the Nitco rig
worlt, one alternative that should be euplored is to turn the rig
over to a private entrepreneur and contract with this private
party for the drilling of wells.

It is recommended that the water supply program in the project
extension include about 60 handpump wells, which should cover
about ten villages in the three central districts, and about six
RWSs.

Villages which RWSSP may wish to serve with RWSs include:

Santa Familia
Hopkins

Sand Hill

Crooked Tree
Bermudian Landing
Bullet Tree

Seine Bight
Gale’s Point.

It is understcod that the RWSESP has criteria and a methodology
for selecting the villagesz which will ke included in the program.
The methodology includes conducting profilegs on the candidate
villages and ranking their needs for water supplies and their
readiness to participate 1in the program. The criteria and
methodology shall be reviewed with USAID, shall be modified as
mutually agreed, and shall be used in selecting the villages for
the program.

As noted in Table II-2, the original IPTBH project did not cover
the cost of pump houses at four of the RWS installations. The
costs of these pump houses are estimated at 35,000 U.S. each and
will be funded as a part of this project extension. The project
will pay only for materials. All labor will be contributed by
the communities.

As in the past program, it is recommended that each family in a
village that is to be served be required to construct its own pit
latrine prior to construction of the water system. This program
is & part of the National Policy (ses Annex Q).

It is recommended that USAID provide the handpump, the well
casing and the screen for each well. The cost of the handpump,
including some allowance for tool kits and miscellaneous
equipment, is estimated at $500 U.S. The cost of the casing and
screen is also about $500, so that the total USAID cost of a
handpump well is approximately $1,000 U.S. Various cost data are
presented in Annex L.
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For planning purposes, in the past it has bteen assumed that the
cost of an RWS is about 390,000 U.S., which includes the cost of
the well. This did not include the cost of the pump house, which
ig about $5,000 U.S. It is recommended that for future planning
purposes, a unit cost of $95,000 U.S. per RWS be used.
Obviocusly, there 1is a large variation in the cost of the EWS
depending in particular on the size of the village and whether
the system is a rehabilitation of an exizting system or
completely new. The numbers used in this report are for planning
purposes only. When information is available for the specific
villages which RWSSP intends to serve, the program should be
adjusted accordingly. If larger villages are selected, a lesser
number may have t¢ be included to keep within the available
budgst. If smaller villages are selected, the available budget
may cover a larger number of villaces.

3. Iri i arts 3 Tocls

As discussed above, the shortage of spare parts has been a major
factor in limiting the rate at which successful wells are
conmpleted. In addition to technical assistance on maintenance
and inventory management, the project extension will include the
supply of  spare parts and small maintenance tools ZIor the
drilling equipment.

The exact 1list cof parts to be ordered will depend on what parts
break in service, and on the recommendations of the maintenance
and inventory management technical advisor. Eldo Gideon, the
SSP Chief Mechanic, prepared a list of needed parts
which might serve as a starting point for the technical advisor.
The parts should be both for the drill rigs and for the trucks on
which the rigs are mounted, should include extra drill bits, and
should include enough basic inventory to minimize down time for
maintenance.

A budget of $95,000 for parts and toocls has been established for
planning purposes but it will not be possible to determine
whether this 1is 1in fact an appropriate amount until the
maintenance and inventory management technical advisor has
reviewed the system.

Rainwater catchment systems may be the only cost <ffective
technology for obtaining a water supply in some cases, especially
where there is no potable groundwater or the groundwater is
extremely difficult to reach, for small groups of users (say only
one or two houses, or houses which are only occupied seasconally),
and for remote areas which cannot be conveniently reached with
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drill rigs (say the mountains or the cayes). Since the major
cost of a rainwater catchment system 1s the storage tank,
anything which reduces the . cost of storage tanks increases the
appropriateness of this technology and the likelihood of it being
used and sustained.

In addition, storage tanks are a major cost component of RWS
systems. Anything which reduces the cost of storage tanks
increases the number of RWSs that can be built with the available
funds and the likelihood that villagers will extend existing
-systems and provide more storage as the needs of the system grow.

Ferro-cement tank technology appears to offer the opportunity to
reduce the cost of storage to somewhat less than half of the cost
cf conventional storage in galvanized steel tanks or 1in
conventionally built concrete tanks. As can be noted in the cost
data provided in Annex L, =mall galvanized steel tanks cost in
the range of $0.60 to $0.72 U.S. per U.S. gallon and the USAID
funded ground-level conventional concrete tank for the
Georgeville RWS cost $0.76 U.S. per 0.2. gallon. By contrast,
reported prices for ferro-cement tznks zre in the ranges of $0.22
to $0.31 U0.S. per U.S. gallon.

Ferro-cemeqt water storage tanks have been built at several
places in Belize, but the technology has not yet been popularized
to the point that it 1s regularly considered when water systems

are being planned. The Peace Corpz is reported to have built an
8,000 gallon ferro-cement tank at Crique Sarce and a 3,000 gallon
tank at Laguna village in Toledo District. A Peace Corps

Volunteer named David White 1s said to have been doing some
ferro-cement tanks out of Punta Gorda.

Mr. Be Meyer of MSF/Holland has & series of slides of 8§00 znd
1500 gallon ferro-cement tanks built by a Belizean contractor.
This contractor had built & reusable set of wooden forms for use
in building these two tank sizes, and claimed to have built a
16,000 gallon tank.

A ferro-cement water storage tank technology demonstration will
be included in the project extension to dessiminate practical

information about this promising technology. The program will
include the construction of perhaps three small vtanks for
rainwater catchment and cne larger tanlk for a RWS. This tank

could be a part of one of the RWS already proposed for inclusion
in the project extension.

An important part of the ferro-cement demonstration will Dbe the
careful documentation of the materials and labor requirements to
build tanks of varicus sizes and the publishing of a small
information package on how to build ferro-cement tanks. Pictures
should be made of the demonstration tanks under constructicn in
Belize and large signs should be posted at the sites explaining
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what is being done. After - construction 1is complete, & sign
should be posted noting that the tank is made of ferro-cement and
giving cost information.

While it probably is possible to bWwuild an elevated ferro-cement
tank, this appears to be much more difficult than a ground-level
tank. It is recommended that &an elevated storage tank pot be
included in the demonstration project.

A budget of ¢$10,000 has been included for purchasing the

materials for the ferro-cement tanks and for preparing and
publishing documentation on the use of this technology.

6. Rehabilitation of the Maintenance BPuildings

The project extension will include a modest budget of 220,000
U0.5. for rehabilitating the maintenance facilities at San Ignacio
and Dangriga. The local well drilling operations in the three
central districts are staged out of these maintenance facilities,
and supplies and equipment not needed at the drilling site are
stored there.

The main facility for the well driiling operation is at the Mile
10 depot, which is near Belize City. A budget of $15,000 0.S.
has been included in the projesct extension to improve the
facility. The werk will include construction and modification of
storage racks and work Dbenches, rercofing, extension of a
building, and installations of showers and & changing room for
the staff.

E. ironments 1

The environmental impacts of the original IPTBH project were
considered when the project was preparsd and are discussed in

Appendix H of the original project paper. Most of the
environmental comments focussed on the use of pesticides in the
vector control componenet of the project. After consideration, a

negative declaration was issued.

The activities in this project extension involve relatively small
amounts of construction in villages, 1i.e., 1in &areas already
disturbed by human activity. Since the proposed activities are
merely a continuation of activities that were undertaken 1in the
previous project, for which & negative declaration was issued, it
is concluded that the proposed activities will have no
significant envircnmental impact and there appears to be no need
for further environmental reviiew.
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The Water Quality Laboratory has as an objective analyzing two
samples per year from every well in the program, one during the
wet season and one during the dry season. camples are analy:zed
both for chemical constitutents {(such as chlorides, flourides,
sulfates, alkalinity, etc.) and for bacteriological contamination
(total and fecal coliforms on all wells plus fecal strept on RWS
wells). Beverly Clare, the &analyst, estimates that the
laboratory has a capacity for performing about 1,500 samples per
vear. There are currently almost 680 wells in the program, so at
two samples per year, the lab just barely has sufficient capacity
for the present number of wells. The Water Quality Labcocratory is
also being asked to perform-an increasing number of samples as a
part of a coastal monitoring program.

Because of a lack of transport, obtaining samples quickly enough
for the laboratery results to be valid is 3 major problem.

According to Fred Smith, the Chief Public Health Inspector, if a
sample is found to be contaminated no action is taken at present
for fear of causing the population to abandeon the source in favor
of an even more contaminated scurce.

The Water Quality Laboratory has mnot yet actually reached the
estimated output of 1,500 analyses per year. The usefulness of
running the chemical analyses on wells other than those with some
specific problem 1is questionable. This information wmight be of
some long-term, general use on groundwater guality studies of
large areas but it 1is of little immediate benefit to the water
supply program. Consideration should be given to eliminating or
at least curtailing the chemical analyses and having the
laboratory concentrate on the bactericlogical analyses.
Eliminaticn of the chemical analyses would approximately double
the number of analyses that can be performed per year.

To obtain samples, consideration should be given to using the
National Malaria Control Program personnel. These personnel are
in the villages on a regular basis and are generally better
equipped with transport than the Public Health Inspectors who
usually collect the samples.

The laboratory analyses are of relatively 1little value unless
action is taken when wells are found to be contaminated. The
point is valid that villagers may become wary of the well if they
are told that +the government laboratory has found it to be

contaminated. ‘They are likely to view the laboratory with scome
awe and to be frightened by “contamination”. A likely response
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is to return to the previcusly used sources, which may be creeks
or puddles which are several orders of magnitude more
contaminated than the well.

Nevertheless, some action should be taken on wells that are found
to be contaminated. This should include at least a visit by the
Districet Coordinator and/or the Public Health Inspector to look
for obvious sources of contamination. While it is possible for
contamination to reach a well by moving through the soil, this is
rare. Most contamination reaches a well by flowing down the
inside or outside of the casing. If there are obvious defects at
the well such as a cracked slab, poor drainage, animal droppings,
etc., the Village Health Committee should Dbe netified and asked
to take action. In all cases, a second sample should be taken
and analyzed. Abandonment of a well should be considered only
after obvious sources of contamination have been corrected and
multiple samples are found to be ccntaminated.

2. Composting and Raised Latrine

The villagers contacted did not have a clear understanding of the
purposes of raised latrines and of the difference between a
raised latrine and a composting latrine.

To prevent movement of contamination iu groundwater, the bottom
of the pit of a latrine should be a minimum of one meter above
the highest seasonal groundwater level. In areas where the
groundwater level is high, i.e., near the surface of the ground,
the latrine may have to be built upward to maintain the minimum
separation from the bottom of the pit and the groundwater level.,

It may also be desirable to build upward if the ground is rocky
or otherwise difficult to dig.

A composting privy is intended to hold the excreta for a long
period of time (usually a minimum of one year) to allow most of
the pathogens to die off so that the residue can be safely used
as a fertilizer and scil amendment. A composting privy often
takes the same form as a raised latrine but the purpose is
different.

There are some public health risks associated with the use of
night so0il on crops. Some pathogens can survive for more than
one year and unless the use of the privy is carefully controlled,
someone may use it during the year that it is supposed to be
standing idle. :

The use of night soil usually is econemically justified only in
very poor societies where the fertilizer value 1is relatively
high. The use of composting privies has usually been successful
only in societies that have long histories of wutilizing night
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soil. Belize is relatively afflusnt and has little or no
tradition of handling night socil, hence neither of these
conditions seems to apply. It is the prediction of the sanitary
engineering author of this project paper amendment that there
will be no significant reuse of the compost. This will cause no
particular harm since the "compost” privy will merely ssrve as a
raised latrine.

3. 3 i &

The three tier handpump maintenance scheme also appears to have
been borrowed from a World Bank mecdel, which includes the
furnishing of a set of tools to the village mechanic. The model
was intended for very poor societiez whers it was unlikely that
anyone in the village would have a set of tools.

In Belize, virtually every village has at least a few vehicles
and the vehicle owners do most of their own mechanical worlk. It
is therefore likely +that more than ample tcols are readily
available to peform village level mnaintenance on handpumps.
Providing village mechanics with a set of tools probably is
unnecessary and should not be used as an objectively verifiable
indicator of progress in the water supply program.

If handpumps are not repaire by the local community, it is much
more likely to be due to lack of interest or lack of
understanding than to a lack of tools. It may be helpful to
distribute pamphlets explaining how handpumps work and how they
can be repaired. Many villages probably could respair even those
parts of the handpump which must be raiszed out of the well
although having them do so runs the risk that they may drop parts
of the equipment back into the well znd be unable to retrieve
them.

4. in Wells

There is a widespread belief in Belize that much or all of the
iron in well water is caused by rusting of iron well casings.
This is wunlikely to be so for any well from which a substantial
amount of water is pumped on a regular basis. Like the red water
experienced in a house tap where there are galvanized steel
pipes, enough corrosion can occur in a well to cause the water to
be red if the water stands for a 1long pericd of time. If the
wall is pumped frequently, however, the water will not be red
because the corrosion proceeds too slowly to color the rapidly
changing water.

Whether the iron is being caused by corrosion of the casing or is
naturally occurring in the ground water can be easily tested by
measuring the iron content periodically as the well iz punmped.
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If the iron 1is coming from corrosion of the casing, then the
concentration will rapidly drop as the water is pumped out of the
well. If the concentration remains steady, then the iron is
naturally occurring in the groundwater.

The concentrations of iron and hydrogen sulfide can be greatly
reduced in water by simple means. Iron is removed by asrating
the water to oxidize the iron to the ferric state and then by
pouring it over a bed of rocks to let the iron precipitate out.
Iron already precipitated on the rocks acts as a catlyst in the

reaction. In the city of Chiang Mai in northern Thailand, many
of the houses have small elevated steel water tanks on their
roofs to remove iron. The city water is sprayved into the tanks

over a bed of rocks then trickles down to a holding tank which
supplies the house.

Hydrogen sulfide 1s a gas and will also be removed from water by
aeration, i.e., by spraying the water into the air.

It may be difficult to reduce +the levels of iron and hydrogen
sulfide sufficiently to .remove all taste and ador but the water

quality can at least be improved, especially in RWSs where the
water could be spraved into a tower.

G. ject Issues

1.

The position of National Coordinator of RWSSP is the chief
administrative position for this program. This position has been
vacant since January .1989, with the departure of the National
Coordinator on long-term, projeci-funded studies in the U.S.
This vacancy has created a marked deficiency in leadership in
program activity. Although an experienced expatriot engineer has
been hired as overall Program Manager, this will not contribute
to sound institution-building without the replacement of the
National Coordinator with a qualified person.

2. C a t i Syste

The planning, implementation and evaluation of program activities
in RWSSP is weakened by the lack of current and easily accessible
information concerning all aspects of program activity.
Management information systems need to be developed, and
computerized, (for progress reports, inventory control, costing
and cash flow, hydrogeoclogical information and water quality) in
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order to facilitate more efficient and effective management of
rural water supply and sanitation activities.

3. Se ater o

At present, there is one Water Quality Analyst responsible for
all rural water supply testing. This individual 1is also
responsible for testing other products as requested by MOH/EHS.
With the policy of testing all approved rural water supplies
twice a year, the availability o¢f a single qualified Water
Quality Analyst poses potential problems of sustainability of
this activity. A backup Water Quality Analyst =should be trained
by the MOH/EHS in order to strengthen the capacity and stability

of this National Water Quality Control Laboratory. The second
person could come from existing EHS laboratory staff or could be
a second Water Quality Analyst position. The project will

support the short-term training of this person.

4. i ic & u

One of the functions of DHEs has been teaching hygiene education
in primary schools with children from project villages in their

districts. At the same time, the MOE has developed a primary
school curriculum in hygiene educaticn and has begun training
teachers in its use. With this official integration of hygine

education into the primary school curriculum, DHEs should serve
as resource persons to teachers in specified areas rather than as
initiators of classroom teaching.

The MOH has established a structure of District Health Teams and
Core Committees at the district level (discussed further under
ITI. A. 2.) which is designed to coordinate the responses of
government and NGOs to community concerns. As a forum for
problem-identification and problem-solving for health and
community development-related problems, it depends upcn active
participation of all appropriate program sectors. Active RWSSP
DC and DHE participation in this structure will contribute to
strengthening support to VHCs and facilitate a broader focus on
health~-related problems of concern to communities.

6- 3 3 cC C

With the GOB plans to strengthen PHC, HE and CD, it is necessary
to strengthen their professional staff in these areas. The RWSSP
Chief Health Educator is currently the most highly trained health
educator in Belize, with Bachelors-level trzining in health
education. Institutional capacity in health education in Belize
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will be strengthened by further training of this person.
Scholarship support will be provided for a one year Masters in
Public Health program during the second year of the project
extension. Another MOH heslth educator is goinz to England for
Masters-level training in HE in September 19893,

The RWSSP will plan in advance for the vacancy created by the
CHE s departure in September 1980.

During the past three and one-half years of project activity,
there has been considerable turnover of DHEs. This turnover has
weakened health education/community participation efforts due to
1) lack of continuity of effort in villages, and 2) the constant
need to train new people rather than building upon the skills of
longer term staff. RWSSP management needs to examine the reasons
for this high turnover and take appropriate steps to reduce it in
the next two years 1if they hope to improve the contributions of
this component to program output. '

8. g . OH Prims- o5 e e

Under the MOH, the MNR (through the RWSSP) and through a variety
of NGOs, considerable efforts are being made to implement a
sustainable PHC strategy, based on active CHW and VHC
participation at the community level and strong and consistent
support from government. However, there are questions concerning
the specific long-term objectives of this strategy, the necessary
approaches to make it work, and what it will require in the way
of resources at each level.

The MOH needs to: define clearly the long-term objectives of this
strategy. assess the strengths and weaknesses of health
eaducation/community development approaches being used to achieve
these objectives; and identify the approaches and resources
necessary and possible to devote to the achievement of its PHC
objectives.

9. Hell Drilling Capacity

The existing well drilling capacity in Belize is discussed in
considerable detail in Section III. E. 2. of +this project paper
amendment. As noted there, the well drilling capacity in Belize
appears to be adequate to provide the wells needed in this
project, especially considering the improved maintenance that has
been and will be provided and the possibility that additional
drilling equipment will become available.
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If, however, severe mechanical difficulties are experienced
(e.g., loss of one or more rigs due to fire or highway accident),
and the new equipment is not forthcoming, a shortage of well
drilling capacity could result.

10. ~Ce ater Stors

The wuse of ferro-cement water storage tank technology is
discussed in Section III. E. 5. of this project paper amendment.
This technology has been used on a limited scale in Belize, but
this technology has not been sufficiently disseminated to be
regularly considered when water storage tanks are being planned.
This project extension will include a further demonstration of
ferro-cement water storage tank technology both at the rainwater
catchment scazle and at the RWS scale, with an emphasis on
documenting and publishing the costs and quantities of labor
required in constructing these tanks.

11. i S W - Agquifers

Some of the wells drilled in Belize have drawn saline water and
thus have been unusable. The existing well drilling perscnnel
are not familiar with techniques for casing off parts of wells to
exclude water from aquifers with unsatisfactory water quality.
This project extension includes technical assistance from a
hydrogeologist to broaden local knowledge on how =salt water
intrusion occurs, and well drilling technical assistance to
supervise the well drilling crews in actually sealing off
selected aquifers.
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Iv. EMENTATION
A. Monitoring

USAID project management will be the responsibility of the
Mission"s Health Project Manager, who will be assisted by the
Mission“s Controller. Monitoring of project activity will
require the following reporting by RWSESP program management:

- Annual workplans covering the three project districts:

* the 1initial workplan, representing the first six
months of project activity (November 1983 - March
1990) will be received by the USAID Mission no
later that October 31, 1989;

* the second annual workplan to be received by the
USAID Mission no later than March 31, 1990;

* the third annual workplan to be received by the USAID
Mission no later than March 31, 1991.

- Monthly reports of RWSSP activity in the three project
districts, to include:

* VHC meetings held: where, when, purpose,
attendance, outcome

* tube wells dug: where, when, successful or dry
¥ latrines constructed: number, where

slab & riser only compieted
super structure completed

* problems encountered: construction-related
/technical
community participation-
related

The instrument for the above reporting will be agreed to by the
Mission's Health Project Manager and the RWSSP Program Manager.
Monthly reports will be received by the USAID Mission no later
than the 10th day of the following month.

-Quarterly reports of RWSSP activity in the three project
districts, to include:

X a narrative summary of project activity, including an
assessment of progress made toward defined objectives, problems
encountered and progress made toward their resolution, financial
summary of project expenditures, and an action plan for the
following quarter. Quarterly reports will be received by the
USAID Mission no later than the end of the second week following
the end of the quarter.

(.



B. Eyaluation

There will be a single final evaluation of the project, to be
conducted at the conclusion of the project in June 1991. This
evaluation will focus on the achievement of purposes and outputs
as specified by the corresponding objectively verifiable

indicators.
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August 11, 1989
File: AContact

PERSONS CONTACTED
USAID

Mosina Jordan, USAID Representative to Belize

Mellen Tanamly, General Development Officer

Sam Dowding, Health Project Manager (Until July 31, 1889)
Bibi Essama, Health Project Manager (After July 31, 1989)
Sue Brechen, Child Survival Project Manager

GOVERNMENT OF BELIZE
MINISTRY OF NATURAL RESOURCES (MNR)

David Gibson, Permanent Secretary

WATER AND SEWERAGE AUTHORITY (WASA)

Winston Michael, Chief Executive Officer
Denroy McCord, Chief Engineer

Hugh Broaster, Administrator

Pearl Serano, Assistant Health Educator

RURAL WATER SUPPLY AND SANITATION PROGRAM (RWSSP)

Douglas Wilson, Program Manager

Roland Rivers, National Coordinator

Anthony Nicasio, Chief Health Educator

Ivan Tingling, Master Driller

George Andrews, District Coordinator, Cayo District
Herman Joseph, District Coordinator, Stann Creek District
Eugene Middleton, District Coordinator, Belize District
Eldo Gideon, Chief Mechanic

Regina Neal, District Health Educator
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MINISTRY OF HEALTH (MOH)

Douglas Fairweather, Permanent Secretary

Fred Smith, Principal Public Health Inspector

Beverly Clare, Water Quality Analyst

Dr. Kurella S. Rao, Director, Primary Health Care Division
Kathy Bottaro, Director, HECOPAB

Belinda Barry, Principal Trainer, PHC Division

Dr. Lopez, Director of Health Services

CARE

Frank Brechin, Country Director
Sylvano Guerrero, Program Manager
Ravey Smith, Project Coordinator
Estelito Loria, Project Manager

UNICEF

Kathy Kasprisin, Director
PROJECT HOPE

Melanie Austin, Nurse Educator
Abigail McKay, Community Development Specialist
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ANNEX B
DOCUMENTS REVIEWED

AID. Increased Productivity Through Better Health - Project
Paper, approved 12/21/84.

AID. Increased Productivity Through Better Health - Project
Paper Amendment

CHECK THE TITLE AND DATE

AID. Vector Control Project Paper Amendment (Draft)

CHECK THE TITLE AND DATE

Belize Ministry of Health. Primary Health Care Manual. 1987.

John Snow Inc. Report. Final Evaluation - Increased Productivity
Through Better Health Project. Jesse Hobbs, Joseph Haratani, and
Wilbur Hoff. John Snow, Inc. Boston, MA (?). January, 1989.

Johnson Division, UOP, Inc. Ground Water and Wells. Johnson
Division, UOP, Inc., St. Paul, Minn., 1975.

Improved Productivity Through Better Health Project. Promoting
Commmunity Development Skills. Vol. 1. Guidelines for Trainers
to Conduct Workshops for Community Development Projects. Vol. 2.
Training Modules. Pragma Corp. Falls Church, VA. 1989.

Lehr, Jay, et. al., Design and Construction of Water Wells. New
York: Van Nostrand Reinhold, 1988.

WASH Field Report No. 147. Care-Belize Water Supply and
Sanitation Baseline Survey. Richard Z. Donovan. Arlington, VA.
WASH Project, January, 1986.

WASH Field Report No. 193. Report on Technical Assistance to the
Village-Level Water and Sanitation Project, Care-Belize. J.
Ellis Turner. Arlington, VA. WASH Project, July, 1986.

WASH Field Report No. 206. Mid-Term Evaluation of the CARE Water
Supply and Sanitation Project in Belize. J. Ellis Turner and
Shirley Buzzard. Arlington, VA. WASH Project, May, 1987.

WASH Working Report. Belize: Redesign and Technical Assistance
for the IPTBH Project. Ralph E. Preble and Joseph Haratani.
Arlington, VA. WASH Project, August, 1987.
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ductivity caused by gastro-
intestinal diseases.

The tourism industry will n
be adversely affected by
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geted diseases.
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NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE
INDICATORS

MEANS OF VERIFICATION

IMFORTAMT ASSUMFT I0ONS

PURFOSES
1. To improve the =ffective-—
nz of GNB to ensure

5%
ad=guate water supply and
sanitation conditions in

the rural communities of the
country by strengthening its
institutional capacity.

2. To incr=ass connunity
participatinon in the improve-
ment of water supply &
sanitation conditions in

tha2ir communities.

lLogical Frameworlk Fage -

3Upport community-ha

Organizatinnal chart & job
descriptions davelaopzd by
WASA/RWSESF reflect organiza-
tional structure % staffing
necessary to the managemsnt
{planning, implenentation &

evaluation) of GOE rural water

supply & sanitation programs.

Crganizational chart & iob
dz2scriptions developed by MOH
reflect organizational strum-—-
kire & staffing neressary b
o
ef;/arts to improve envican-
mental sanitation and undar-
taks other health-related
activities.

WASA/FWSEER stafti astructura
filled with qualitied &
trained personnel who demon-
strate program management
skills.

MOH sends backup Water
Quality Analyst for training

Functioning VHCs
in 0% of project villages
using hand pumps.

Functioning Boards of Manage-
ment in 90% of proj2ct vil-
lagas using rudimantary

waker systems.

fteview of organizational
chart Jjaob descriptions

Raview of organizatinnal
chart & job descriptinns

Re2viaw of projact impl=2men-
tation plans % project
reports; end of project
evaluation

Backup Water Quality
Analyst returns from
training

Evaluation aof implemantation
of VHIC plans for hand pump
maintenance.

Evaluation of implementation
of Board of Management plans
for RW3 maintenance.

BEST AVAILABLE COPY

2

Priority given by WASA/
RW3GF to development of
these tools.

Mational Folicies for
Construction & Mainten-
ance of Water & Sapita-—-

tion Systems to be appra--

ved by FRMNR.

Continuing MOH priority
given to cominunity-based
primary health care
intarventions.

MOH commitmant to impro-
ving water gquality in
rural areas.

Continuing GOB support
of community partici-
pation in enviranmental
zanitation & health.

e

-y
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NARRATIVE SUMMARY

OBJECTIVELY VERIFIARLE
INDICATORS

MEANSG OF VERIFICATION

IMFORTANT ASSUMFTIONS

I. Tn axpand coverage of
potable water supplies &
improved sanitation condi-
tions in rural communities
in three districts & to
improve the pnational watar
guality control program.

FROJECT QUTFUTS

1.1 Frogram manag=2ment prac-
tices are institutionalized
in RWSSHE for the manage-
ment, (planning, implementa-
tion & evaluation) of rural
water supply & sanitation
services in Belize. -

Logical Framework Fage - T

Potable water supplies &
improvad latrinez developed
in appraoximately 15 addi-
tional project villages in
three districts.

Field visits by technical
stafr

857% bhandpump working shtahkus Field visits by technical
for all pumps in the three staif
districts, including those

previously installed an
potable watar sources.

All RWSs in woarking condi-
tiom 1n three distrists,

Field visits by technical
stuff
Ma:mtanansse craw r3parks

All approved rural waker Water Quality Contirol Lab
sources tesked by MOH Watsr reports

Duality Control Lab at least

twice a year.

@

[nrostigation & corraction
of all contaminated ruiral
water sources according to
MOM/EHS protocols.

Watar Cuality Control Lab
recorts

Frogram plans for rural

water supplies & sanitation
are prepared by RWESE

on five year, annual % quar-
terly basis, reflzsching objec-
tives & activities at national
& district levels, nereisary A
available resources, & colla-
boration with other ministries
as nacessary to the achiavement
af projzct aobjeckives.

Quarterly, annual

& 9 year plans based on
current rural water prio-—
rities & availabla resources.

BEST AVAILABLE COPY

GOB priority given to
rural water supply %
sanitation

same as ahnve

same as above

sama as above

same as above

Friority given by MNR
to develapment of short
& long range planning.



MARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE
INDICATORS

ME#1S OF VERIFICATION

IMFORTANT ASSUMFTIONSG

Managemant informatiaon
system develaped at
RWSSP provides:

a) quartzrly & annual pro-
gress reports of project
activitys;

b) inventory & contral of
RWSSH natarial & equipment;

c) costing & cash flaw
informations

d) historical hyidrogaoteogi-
cal information: &

2) water quality data by
source.

Nuarterly evalization of
project progre: provides
basis for readjustments in
existing plans.

NMational RWSSF Coordinating
Committee meetings are held
at least quarterly for the
purpose of coordination of
2ffort, solving muatual pro-

blems & evaluation of program

progress.

Quarterly & annual
progress reports.

Quai-terly &% anrnual
progress reports.

Fun-tional/up—to-date
invoentery of RW3SF
matarial & aguipment.

Funrtional costing &
cast flow systam

His -
Lo

rical hydirog=2o-
zal datba

Water qualiky data
by =ource.

iMaarkerly proyecth
evaluations.

Raadjustments, as appro-
priate, in existing plans.

Mational!l fomrdinating
Comnittes mesting minutes.

BEST AVAILABLE COPY

Logical Franz2wortk Fage - 4

Coimmitinent of WASA/RWSSF
to develop thasa
systems.

Commitm=nt nf FWSHF
to nrogram manajenant.

Commirtmenk of WASA/RIWIEF
to program coordination
Y manageament.
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MARFATIVE SUMMARY

OBJECTIVELY VERIFIABLE
INDICATORS

MEANS OF VERIFICATION

IMPORTANT ASSUMFTIONS

1.2 Frogram management prac-
tices are institutionalized
in MOH, providing for a com-
prehensive approach to pri-
nar 2 health care at the
coinmunity level.

Z.1 Active comecnity involvae-—

menk in planning, construc-
tion & maintenanca of wator
systems & latrines.

Program plans are preparad
by MOH on S year, annual %
quarterly basis, r=rlectang
a) objectives & activities

at national # diskraictk invels
corresponding to the national
primary health care stratagy,

b) necessary & availabl:

resources, & c) collaboration
within MOH & with okther minis-

tries & organizations as

necessary to the achievement

of PHC objectives.

All proj=ct villages conk,i-
bute actively to planning 2.
caonstruction of cumnuniiy,
water supply & public &
private latrines.

Boards of Manajement con-
tinue to demonstrate commu-
nity acceptancz & support of
agreed upon policies foi
management of RW3. °

85% of project communities
use & properly maintain

handpump water supply system.

85% of project comaunities
use & properly maintain
household % public (school,
health center &/or community
center) VIF latrines.

Quarterly, annual &
5 year plans based on

current primary health care

priorikties & awvailable
resources.

HC records

Minutes of YHC me=zbtings |

Cistrict health eduzator
reports

Field wisits by technizal
staff

District health educator
reports

Field visits & records
of CHW s

District health educator
reports

Field visits & records
of CHW 3

District health educator
reports

Logical Framework Fage - 5 BESTAVA/LABLE COPY

Demonstrated MOH commit-—
ment to primary health
cara.

BGNE commikbment to
comminity development
i5 damnonstrakted by
coordinated approach
to communities.

same as above

same as above

same as above

AV



NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE
INDICATORS

MEAMNS OF VERIFICATION

IMFORTANT ASSUMPTIONS

-

2,2 Community health workers,
whare trained, collaborate
with village health commit-
taes as facilitators of
community involvemant in
environmental improvements

& other activities benefit-
ting the community.

Z.1 Construction of tubewells

& installation of handpumps
in rural communities with
populations of less than 450
monulakinn in three districts

.2 Construction of rudimen-—
tary water systems in rural
comnunities with populations
of more than 450.

Z.3 Construction of venti-
lated improved pit latrines
in rural communities bene-
fitting from improved water
supplies.

Z.4 Maintenance of handpumps
on rural public wells with
potable water in the three
project districts.

District health educator/
RH' reports

607 of project cammunities
ensure proper sanitary condi-
tions in their community
(household % public).

40%Z of project communiki=s
undertake at least one
community project benefitting
the community/community members.

Minutes of VHC meetings

Approximataly 60 handpumps RWS3I reports

installed ip 1O project

villages Field visits by technical
staf*

About six rudimentary water Fiela visits by technical

systems installed in the staff

three project districts.

Ind
D
[}

650 VIP latrines built in 18 Field visits by
project villages, (one per staff

family, &% one each per pri-

mary school & health center

if they exist)

hnical

85% of handpumps functional RWSSF OQuarterly Reports
in the three project dis-

tricts, including those

praviously installed on public

wells producing potable water

Village pump repairmen in all

project villages instructed
in basics of pump maintenance

BEST AVAILABLE COPY

Logical Framewor}k Fage -~ &

same as above

zame as above

High l2vel of community
participation in RW3
planning & construction

High level of community
participation in latrine
construction.



NARRAT IVE SUMMARY

OBJECTIVELY VERIFIABLE
INDICATORS

MEANS UF VERIFICATION

IMFPORTANT ASSUMFTIONS

2.9 Testing of appraved
rural water supplies by MOH
Water Quality Control Lab.

.6 Corractive action is

taken on ruaral water supplies

found to be contaminated.

All appraoved rural water
supplies are sampled & anal-
yzed twice a year (once in
rainy season, once in dry
season), according to MGH
protocols.

Corrective actinn 13 taken
on all approved rural watar
supplies found to be conta-
minatad, according to MOH
protocols.

Watar Quality Control Lab
mornithly reports

Water Quality Control Lab
mor.-~hly raports.

BEST AVAILABLE COPY



MARRAMTVE SUMMARY

OBJECTIVELY VERIFIARLE

INDICATORS

FROJECT IMNPUTS
fGovernnent of Belice
1. Adequate funds for RWSSFP
operations, includipg fual
costs for piroject.
2. Adequate persnnnel
staffing for MNR/RWSSF; &
for MOH Water Quality Control
Lab & FHC & HECOFPAR to faci-~
litate praoject implementation
USAID .

£X L

1. Technical Assistance

2. Training
5. Commodities
4. Construction

SUEBTOTAL

3. Contingencies &
Inflation

TOTAL

TOTAL.

Meai, 3 QF YERIF (CATION

LHFORTANT ASSUMPTIONS

Consultations ncour as Aivailability of

fund-s.

schaduled
Trained MNR_& MOH staff.
UsSAID, MME & MOH reports.
Two district maintenance
facilities & the main
MNR storage depot
rehabilitated.




August 11, 1989
File: DNitco
ANNEX D

RECOMMENDED CQURSE OF ACTION _
EOR DEALING WITH THE NITCO WELL DRILLING RIG

Hist f the Rj

November, 1988. The rig was shipped and the one year warrantee
started at that time.

December, 1988. The rig arrived in Belize.

A casing hammer was ordered subsequent +to the initial order for
the rig. The visit of the technician who was supposed to come
and set the rig up was postponed so that he could also set up the
casing hammer.

February, 1989. The hammer and the technician arrived. The
hammer could have been purchased as a complete package from the
hammer manufacturer but instead, Nitco assembled the various
component themselves. It was found that a needed hydraulic
cylinder was not sent with the hammer, so the technician left
until it could be obtained.

April 3, 1989. The technician returned to set the rig up. He
was ordered to get the rig running by April 26 and did so.

During setup, the two hydraulic shafts which lift and lower the
mast bent when the mast was being lowered with the casing hammer
on it. It was noted that the rig would tremble as the mast was
lowered, apparetly because the load was right at the limit of the
shafts ™ capacity. The technician replaced the hydraulic shafts
with two of the same size. After +the departure of the
technician, the hydraulic <cylinders were replaced with larger
units supplied by Nitco by the RWSSP mechanics. The new units
raise and lower the mast smoothly.

Under the supervision of Nitco’s technician. the RWSSP staff
began to drill a practice well. Five of the eight bearings on
the mechanism that raises and lowers the rotary head broke
immediately. These were replaced with bearings of the same size
and a 200" hole was drilled.

It was noted that the bearings on the lifting mechanism are about
1" in diameter and 5/8"” wide. On other rigs of this type, these
bearings have been observed to be about 3" in diameter and
perhaps 1-1/2" wide in this application, i.e., much sturdier. 1In
addition, these bearings are ball bearings, which place all of
the load on a single point. Customarily, roller bearings are
used to spread the load over a wider area.

Annex D Page - 1



The bearings are reported to be rated at 600 pounds at 1,000 RPHM,
thus four of .them would have & combined capacity of 2,400 pounds.
By contrast, the drill rig is capable of <creating a pull-down
force of around 20,000 pounds. This comparison tends to imply
that the ©bearings have only about one-eighth of the reguired
capacity. (The actual capacity of the bearings may be somewhat
higher than stated above at the low RPM at which they are used.)

It has also been noted that the hydraulic cylinder which lifts
the casing hammer is rated at only 2,500 PSI while +the hydaulic
system is rated at 3,000 PSI. The hydraulic cylinder seems to be
underpowered, and raises the hammer much more slowly than
expected.

Shortly after the technician left, the RWSSP staff attempted to
drill a well. They had gotten only 40; when the air compressor

froze. The compressor was removed and shipped to Germany, where
it had been manufactured. The manufacturer reported that the
machine had severely overheated, probably due +to a loss of o0il
circulation. Inspection of the unit after it froze up revealed

that the o0il level was low by only one or two gallons out of the
35 to 40 U.S. gallons that the machine holds.

One other possible cause of the compressor seizing 1is
misalignment of the shaft from the engine which drives it. The
compressor shaft, however, is connected to the engine through an
intermediate shaft that has +two universal joints. These joints
should provide enough play to prevent misalignment.

There is some speculation that the hydraulic lines on the rig are
too small. This might have restricted the flow of o0il but it
seems unlikely that the flow would have been restricted enough to
allow the compressor to overheat to this extent.

The replacement compressor arrived in Miami by air late in July
and should arrive in Belize early in August.

c L Si L

Mr. Soubhi Naddaf, the President of Nitco, has given assurances
that as socon as the parts are available, he will send a
technician to put the rig in running order. The two major items
required are installation of the replacement compressor and
replacement of +the ©bearings on the lifting mechanism. In
addition, the hydraulic c¢ylinder +that lifts the casing hammer
needs to be replaced to make the rig truly functional, but it is
not clear that Nitco considers this to be a defect.

Another issue is the three weeks of startup and training that was
included in the contract under which the rig was purchased. The
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position of RWSSP is that all visits by the technicians to date
have been "repairs”, not startup and training, and thus that the
three weeks 1is s3till owed. Nitco may not agree with this, and
the wording of the contract was sufficiently loose that it may be
difficult to tell with certainty which party is correct.

A final problem is that the GOB staff is very demoralized by the
whole affair and may have difficulty mobilizing the resolve that
will be necessary to get the rig into operation and keep it
running.

Independent Contractor

USAID has prepared a Statement of Work and is trying to find an
independent consultant who is experienced both in well drilling
and in designing well drilling equipment to inspect the Nitco rig
and prepare a list of deficiencies, if any. Although it may be

difficult to find an individual with the requested
qualifications, it 1is understood that at least one satisfactory
resume has been received. A copy of the Statement of Work is

included with this annex.

Presumably, the 1list of deficiencies which results from this
consultancy will be given to Nitco and they will be asked to
correct the deficiencies. There is a risk, however, that at some
point Nitco will decide that this situation is a bottomless pit
and that no amount of repair or improvement of the rig will
satisfy the GOB. In essence, they may walk away from it.
Nitco's costs might be lessened if the list of deficiencies could
be made available in time for them to be acted upon while their

technician is on-site installing the compressor. On the other
hand, if the list of deficiencies 1is extensive, the chance that
Nitco will decide to make no further repairs will increase. 1t

is also 1likely that some time will ©be required before the
independent consultant can come.

Recommendations
It is recommended that:

1. Douglas Wilson be asked to coordinate the next few steps in
this process since he 1is an engineer with some experience
with well drilling equipment and since the well drilling
crews report to him. While it is +true that USAID may have
more leverage with Nitce +than RWSSP, the Health Project
Manager at USAID is new and does not have an engineering
background. Obviously, Mr. Wilson should discuss the matter
with USAID and use their assistance to whatever extent
feasible.
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2. Mr. Wilson contact Mr. Naddaf as soon as the compressor
arrives and try to arrange for Nitco's technician +to come
and get the rig in operation.

3. At least the following safeties be installed on the
compressor system to prevent the compressor from overheating
again.

a. High oil temperature gage and switch.

b. Low 0il level gage and switch.

c. High metal temperature switch on the compressor body.
d. 0il flow indicator and switch.

All switches should 1light an alarm light, sound an alarm
horn, and shut the engine that drives the compressor down.
It was reported that some of these safeties existed at the
time the compressor seized. It can only be surmised that
they did not function c¢orrectly and thus did not shut down
the engine before the compressor overheated.

4. The Nitco technician supervise the use of the rig for actual
well drilling after he gets it back. in operation for at
least one week. It may be necessary to count this as

startup and training time in order to get Nitco to agree to
leave the technician in Belize for the week.

5. It be emphasized to Nitco, that fixing the currently known
defects does not absolve them from fixing any other defects
which appear.

Subsequent Action

When the list of deficiencies is available from +the independent
consultant, it should be presented to Nitco and they should be
asked to remedy them and to provide the startup and training.
Whether Nitco will TDbe willing to correct the additional
deficiencies and how much the additional training is needed will
depend upon how well +the rig is running and the extent of
deficiencies that the independent consultant finds.
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STATEMENT OF WORK
FOR
INDEPENDENT ASSESSMENT
OoF
NITCO DRILLING RIG

OBJECTIVE:

The objective of the Increased Productivity through Better
Health project, through which the Rotary Drill was purchased,
is to improve the health and productivity of the Belizean
people. The purpose of this consultancy 1s to determine the
viability of the NITCO supplied rotary drill rig. The drill! is
required to expedite the water well drilling program in Belize,
and is expected to be able to complete a minimum of 50 wells
annually, in the various soil formations in Belize. Egquipped
with a casing hammer, the drill will be the only one in Belize
capable of drilling through unconsolidated formations.

SCOPE OF WORK:

An experienced and certified water well driller, thoroughly
familiar with the engineering and performance of a wide variety
of rotary drill rigs is raquired to:

a. review the Specifications provided to competing
suppliers of rotary drills

b. assess the fabrication of the NITCO supplied rig,
specifically examining the quality of workmanship, the
quality of components - including but not limited to
the compressor, truck, PTO, rotary drive nead,
hydraulic l1ift shafts, bearings, pulley systems, casing
hammer. Special attention should be paid to load
bearing components to assess whether they are
appropriately selected.

c. review the engineering design aspects of the rigqg,
specifically how it is put together for operator and
operational efficiency,whether major components
(compressor, mud pump, etc.,) are adequately placed for
complementary performance of the rig as a whole, and
whether hoses are appropriately sized for proper flow
of hydraulic and compressor oil, etc.

c. assess the rig's potential for trouble-free performance
in various soil formations, including its pull-down
capacity, hoist limits, rate of drilling, etc.

d. review capability of assigned drill crew to handle the
NITCO rig and determine adequacy of training provided
to date, indicating areas of weakness in handling the
machine,



REPORT:

A detailed report listing observations, findings and
recommendations on all aspects of the NITCO drill is required.

LEVEL OF EFFORT:

It is anticipated that the scope of work will reguire 5
work-days in the field including preparation of a draft report.

QUALIFICATIONS:

The consultant should be a certified water well driller in the
United States, with more than 12 years field experience using a
variety of rotary drills. The consultant should also possess
qualifications in mechanical engineering, ideally complemented
by experience in the rotary drill manufacturing industry.
Previous experience assessing the capabilities of rotary
drills, or developing specifications £for such drills would be
advantageous.



August 11, 1989
File: ESalt

OF S USION

The +typical pattern of salt water intrusion is shown in th=
following sketch. The Ghyben-Herzberg principle states tha-
under equilibrium conditions in a homogeneous aquifer alongsid:
the ocean, fresh water will float as a lens on top of the sal-:
water. Because of the differences in density of fresh water anc
sea water, there will be approximately 40 feet of fresh water
below mean sea level (MSL) for every foot of fresh water above
MSL.

If the groundwater table is drawn down by pumping a well, ths
interface between the fresh water lens and the underlying sals
water rises to maintain the 40:1 ratio.

The first common mistake in attempting to tap a coastal aquifer
is to drill too deep. There often is a general belief that deep
water is good water, but in this case drilling deep taps the
underlying salt water rather than the surface lens of fresh
water.

A second common mistake is to pump at a high rate, and thus causs

a large drawdown. As the water table is drawn down, the
interface of the fresh water lens and the salt water rises o
maintain the 40:1 ratio. In effect, an inverted cone &3

depression is formed under the well. The interface soon reaches
the screen of the well and the well produces salt water.

It should be noted that the salt water comes up from below, nhot
horizontally from the ocean. Thus it is possible that wells
between the one that is drawing salt water and the ocean may
still be drawing fresh water, especially if they are only pumpe:
at a low rate and thus do not create a large drawdown.

It should also be noted that it may take a period of serveral
weeks or months for the upward cone of salt water to develop.
Thus a new well may produce fresh water for a considerable perioéd
before it begins to produce salt water.

The correct solution is to use a large diameter well and/or pum:
the well at a low rate. This can be done in several ways. Th=
approach that is used at San Pedro on Ambergris Caye is to use =
large number of small wells (well points) so that each well i3
only pumped at a very low rate. The drawdown is thus small an=
salt water does not reach the wells.

BEST AVAILABLE COPY
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Another approach 1is to use horizontal well screens which in
effect create a well with a very large diameter. Suer
installations are often called "infiltration galleries”. A ho>:
is excavated down to or slightly below sea level using a backhce:
a drag line, manual labor, or even a diesel driven bulldoze: .
which usually can work in water up to about 4° deep. Normal .7
flat coastal areas are only perhaps 10° above sea level and t-<
groundwater table is only perhaps 3° above MSL. Thus the tot -
depth of the excavation and the depth that is below the wate -
level are not great.

A manhole-like structure of almost any sort 1is placed in t
middle of the excavation and provides an open pool of water fr
which the pumps can take suction. Because of the shallow der
of infiltration galleries, common centrifugal pumps mounted
the surface can be used. Submersible pumps are unnecessar
although they may be desirable to simplify problems of los: ..
suction. It is also possible to have multiple pump suctions -=
such a large diameter well, although the requirement of keep 2
the pumping rate low to minimize drawdown usually means t =
operating multiple pumps should be avoided.

The effective diameter of the well can be extended by placi-
small gravel out from the manhole. This greatly increases t
permeability of the area around the manhole and reduces t
amount of drawdown. This concept can be extended further
laying horizontal well screens which are piped directly to t =
manhole. A sketch of such an infiltration gallery also follows

To avoid the possibility of drawing the water table down bel: -
MSL, the bottom of the manhole, the horizontal well screen
and/or the foot valve on the pump suction can be located at
slightly above mean sea level. Thus it is physically impossi: =
to create an excessive drawdown.

Coastal sands are often very fine and may tend to boil upwa °:
into the manhole or to pass through the screens on well points .
on infilatration galleries. It may therefore be necessary t-
gravel pack the area below and around the manhole and the are
around the well screens. Gravel packing 1is made easier .
geotextile is available. . This material is a plastic clotl
resembling felt. The pores in the geotextile are large enough t
allow water to pass but fine enough to keep soil particles frc
passing. If geotextile is not available, a graded sand filt. r
can be wused. With well points, the gravel pack must be plac<¢c
down the hole around the well point and thus geotextile cannot © =
used.

Several important factors should be considered if infiltratic::

galleries or fields of shallow well ©points are used. First .
because the well is shallow, the water passes through only .:
limited amount of soil. It is important to locate thg

infiltration gallery as far as practical from sources o%
pollution.

Annex E Page - 2  BESTAVAILABLE COPY
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Petroleum products are especially troublesome because they floa=
on the groundwater surface and impart an objectionable taste &
the water even in minute concentrations. It is unwise to use
gasoline or diesel driven pump at or near the infiltratic:.
gallery or well field because some fuel will inevitably &«
spilled. If a generator 1is used to power an electric drive=n
pump, the generator should be located far away from the well anc
electric lines should be run to the motor.

Second, shallow and large diameter wells are subject 2
pollution. The top of the gallery should be protected and th?
area around the gallery should be fenced to keep animals out ap:
should be sloped away from the manhole to divert surface runoff
away.

One final caveat: The Ghyben-Herzberg oprinciple assuned &
homogeneous aquifer. This assumption may not be valid in
limestone formations such as are found in Belize because the
limestone may contain passages that act as pipes leading directly
from the ocean to a well.
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August 11, 1989
File: Fvillist

ANNEX F
LIST OF ALL VILLAGES IN BELIZE

This annex contains ten pages of lists of all of the "villages”
in Belize, tabulated by district. The pages are numbered 2
through 12 except that there is no page 6.

The lists identify the villages by number and by name and give
the number of "houses” and number of inhabitants, and the date
that the information was last updated. The majority of the dates
are in 1988 so the list is relatively recent.

The lists were prepared by the National Malaria Control Program
NMCP) for use in their mosquito spraying operations. For that
reason, "villages” are listed even if there is no population.
Some of these villages may be agricultural buildings which are
not occupied by pecple or are only seasonally occupied.

The number of houses and inhabitants are totaled for each
district and for the country as a whole.

These lists may be useful in attempting to estimate the total

needs for rural water supplies, especially for wells. The
villages which already have water supplies, many of which are
identified in Annex G, can be marked on these lists. The rural

water supply ‘“needs” will then be the remaining villages without
supplies, although a decision may be made that wells will not b&
provided for “"villages"” below a certain size, say six houses.
These very small villages could use rainwater catchment systems.

Annex F Page - 1



trict: 1

e

AT T Sy

Village

Name
Santa Elena
San Jomal
Chan Chen
Rancho San Juan
Consejo Rd
Gulf Caribbean
Remate
Alta Mira
Corozal Town
Paraiso
Santa Rita Rd
Portshall
San Antonio
San Andres
San Andres Rd
Ranchito
Carolina
Xaibe
Xcanlum
Patchakan
Yo Chen
Cristo Rey
San Pedro
Calcutta
San Joaquin
Aventura
Concepcion
Louisville
Lajes
San Narciso
San Roman
Santa Clara
San Victor
Buena Vista
Libertad
Chan Chan Plant
Plant Estrella
Estrella
Santa Cruz
Caledonia
Cerros
Copper Bank
San Fernando
Chunox
Progresso
Sarteneja
Little Belize

Totals

COROZAL

Village Census

Houses Inhabitants Update
24 39 05/07/88
1 0 05/07/88
98 387 06/10/88
18 45 05/07/88
25 66 11/07/88
5 .1 05/07/88
15 45 06/07/88
232 912 06/07/88
0 0 / /7
154 622 11/07/88
175 773 12/07/88
14 44 04/07/88
64 27 15/07/88
104 4717 18/07/88
83 300 19/07/88
220 857 20/07/88
45 208 25/07/88
238 1014 26/07/88
7 35 29/07/88
211 866 04/10/88
23 17 17/03/88
137 510 07/01/88
99 322 12/10/88
170 703 01/08/88
257 1036 03/08/88
9 19 08/08/88
187 764 31/01/88
135 454 10/08/88
6 14 12/08/88
498 1643 21/09/88
124 449 12/08/88
130 589 09,/08/88
96 505 16/08/88
92 345 11,/08/88
372 1314 18/08/88
0 0 01,/08/88
0 0 01/10/88
29 76 25/08/88
10 24 25/08/88
248 1124 20/09/88
0 0 01,/08/88
73 270 19/09/88
0 0 01/01/87
145 590 09/09/88
237 890 12/09/88
305 1162 31,/08/88
197 1092 07,/09/88
Houses Inhabitants
5312 20690

-

BEST AVAILABLE COPY

04/07/89

Count

47



Village Census

Jistrict: 2 ORANGE WALK

Village
‘ode Name Houses
1 Douglas 131
12 San Pablo 161
'3 San Jose 335
4 Mamayal . 14
15 San Luis 47
16 San Roman 85
)7 San Lorenzo 11
18 Indian Hill 6
9 Trial Farm 438
0 Orange Walk 0
1 San Francisco 293
2 San Estevan 247
3 San Estevan Rd 0
4 Dublin Bank 0
5 Petiville 14
6 Campachite 3
7 San Antonio 1 103
8 Santa Cruz 36
9 Yo Creek ' 251
0 Cuellos Distillery 3
1 QOjo fe Agua 0
2 Louisiana Farm 431
3 San Jose Palmar 122
4 Bound to Shine 0
5 Briceno Distillery 3
6 Tower Hill 50
7 Hill View 0
8 Chan Pine Ridge 67
9 Carmelita 51
0 Safari Camp 0
1 Tiger Creek 2
2 Kates Lagoon 6
3 London Camp 10
4 Rancho Creek 82
5 Richmond Hill 0
6 Guinea Grass Rd 15
7 Guinea Grass 349
8 Guat. Hill Agricult. 9
9 MoPal Shal 0
0 Shipyard 338
1 Fire Burn 33
2 Baclklanding 12
3. Indian Church 100
4 Hill Bank 0
5 Miguelas Potaro 0
6 San Lazaro 176
7 Trinidad 154
8 Esperanza 0
:9 August Pine Ridge 255
30 Caver 8
31 San Felipe 213
32 Tribruce 5

Inhabitants
521
753

1647
16
149
364
14
12
1732
0
1364
1076
0

0

43

9
363
170
1038
2

0
1557
540
0

0
181
0
307

1935
144

784
491

1166
15
866
25

Update
29/710/88
20/10/88
20/10/88
12/04/88
02/11/88
04/11/88
04/11/88
12/04/88
12/12/88
01/01/86
07/12/88
17/10/88
17/10/88

/ /7
04/11/88
07/11/88
03/11/88
07/11/88
08/11/88
28/10/87
01/01/86
30/11/88
07/12/88
01/01/86
01/01/86
05/12/88
01/01/86
06/12/88
11/11/88
27/04/87
16/05/88
16/05/88
16/05/88
01/12/88
02/12/88
02/12/88
22/11/88
09/05/88
01/01/86
14/11/88
03/12/88
09/05/88
26/11/88
01/01/86
01/01/86
12/11/88
04/11/88
01/01/86
16/11/88
29/11/88
25/11/88
23/11/88

04/07/89

BEST AVAILABLE COPY



Blue Creek
La Rosita
Backfield
Tres Leguas
Eden Valley

Pine Ridge Camp

Honey Camp
Nuevo San. Juan

-Totals

Village Census

45
24

0
23
24
20
30
48

Houses
4883

136 27/05/88
80 24/11/88
0 01/01/86
102 24/11/88
148 24/11/88
39 23/11/88
41 21/04/88
196 20/03/88
Inhabitants

20487

04/07/89

.Count
60



+istrict: 3

“ode
)1
)2
)3
)4
15
16
Y7
)8
19

OO AP NBWN -~ OON DN B WNHOOEADNEWN — O

Viliage Census

BELIZE

Village

Name
Maskall
Bomba
St Ann's
Corozalito
Santana
Lucky Strike
Rockestone Pond
Boston
Crooked Tree
Washing Tree
Biscayne
Grace Bank
Davis Bank
Budd Bank
Salt Creek
Sand Hill
Trinidad Farm
Ridge Lagoon
Mile 10-12
Stains Bank
Ladyville
May Pen
Flowers Bank
Mussel Creek
Isabela
Liomnal
Bermudian Landing
Double Head Cabbage
Willows Bank
St Paul's Bank
Big Falls
Young's Bank
Rancho Dolores
Burrell Boom
Belize
Hattieville
Freetown Sibun
Fegurson Bank
Butcher Burns

+0 Rockville

el Gracie Rock

12 Mile 28

+3 Glenwood

td Mile 31

$5 Northern Lagoon
16 Gales Point

37 San Pedro

18 Caye Cauker
Sub-Totals

Houses

Inhabitants Update
145 577 18/05/88
14 58 19/05/88
26 65 19/05/88
17 57 19/05/88
54 143 24/05/88
46 208 25/05/88
31 136 20/05/88
19 37 26/05/88
123 863 26/05/88
10 59 27/05/88
43 203 27/05/88
19 112 27/05/88
6 62 27/05/88
1 11 27/05/88
19 163 30/05/88
109 710 30/05/88
S 11 30/05/87
3 8 30/05/87
23 98 30/05/87
31 87 31/05/87
294 1293 31/05/87
19 104 31/05/87
26 163 31/05/817
15 96 31/05/87
26 203 31/05/87
33 261 01/06/87
51 361 01/06/87
55 403 01/06/87
28 213 01/06/87
22 179 01/06/87
16 109 01/06/87
14 131 02/06/87
38 317 02/06/87
135 598 02/06/87
960 45000 02/06/87
183 659 03/06/87
14 36 03/06/89
1 4 03/06/87
3 10 06/06/87
7 65 06/06/87
21 100 06/06/87
6 13 06/06/87
4 15 07/06/87
25 175 07/06/817
15 25 07/06/87
47 300 07/06/817
226 1926 13/06/87
117 829 17/06/87
Houses Inhabitants
3145 57262

BEST AVAILABLE COPY

04/07/89

Count

48



trict: 4

e

Village

CAYO

Name
Married Woman

Castile
Panama

Rock Donda

More Tomorrow
Saturday Creek

Never Del

ay

Youngs Bank

Banana.Ba

Little Orange Walk

Mile 36
Cotton Tr
Mile 44

nk

ee

Beaver Dam

Roaring C
Belmopan

Belmopan Cooper.

San Marti
Roaring R
Caves Bra
Sibun
Chanona

reek

n
iver
nch

Over The Top

Camelote
Teakettle
Young Gir
Ontario
Blackman
Unitedvil

1
1

Eddy
le

Barton Ramie
Nords Farm

Georgevil

le

Gentles Bank

Spanish Lookout

Central Farm

Listowel
Norland
San Migue
Esperanza
Saw Mill
Red Creek
Bradleys
Trapiche

11

Bank

Santa Elena

San Ignac
Carmelita
Santa Fam

io

ilia

Branch Mouth

Frutos
San Jose
Remanzo
Dry Falls

Village Census

Houses

—

(X
€30 WO 00 T~ BN

w
O
w0 00

575
121
66
153
22
30
15
90
203
123
26
118
73
88
2

6
78
1
143
29
5

4

2
165
8
74
2
33
421
962
6
117
38
14
23
S

3

Inhabitants
4
4
11
2
38
28
7
5
16
18
107
17
17
61
1181
1181
522
303
530
37
132
45
299
891
504
139
458
311
358
6
12
397
5
566
103
63
16
7
726
42
321
3
156
2125
4596
35
447
236
54
87
14
23

Update
01,/02/88
01/02/88
01/02/88
01/02/88
01/02/88
01/02/88
01/02/88
02/02/88
02/02/88
02/02/88
02/02/88
03/02/88
03/02/88
03/02/88
11/02/88
15/02/88
19/09/88
28/09/88
29/09/88
02/02/88
04/02/88
03/02/88
04/02/88
10/09/88
17/10/88
18/10/88
19/10/88
26/10/88
31/10/88
31/10/88
31/10/88
01/11/88
01/11/88
14/03/88
31,/08/88
31/,08/88
01/09/88
01/09/88
04/11/88
03/03/88
07/03/88
07/03/88
07/03/88
07/03/88
07,/03/88
30/03/88
10/11/88
14/11/88
05/704/88
06/04/88
11/04/88
11/04/88

BEST AVAILABLE COPY

04/07/89



23

54

55
56
57
58
39
50
51
532
33
54
bR
36
37
38

"0
"1
T2

T4

'8
’9
30
31
32
33
34
35
316
37
38
39
30
i1
32
33
34
35
96
97
98
33
00
01
02
03
04
05
06
07
08

Camalote #2
Pedragal

Bullet Tree Falls
Puebla

Paslow Falls
Plantain Sucker
Providencia

San Antonio 2
Santa Rosa
Tranguilo

Alta Vista 2
Calla Creek
Buena Vista

Kemps
Paraiso
Sanchez Ranch
Palmar
Galvez Ranch
Mile74-75
Mile 75-76
Chial

Negro Man
SAlim

Bidles Ranch
Succotz

Benque Viejo
San Francisco
Reforma
Arenal
Pilgrimage Valley
Cristo Rey Rd
Cristo Rey
Duffy Bank
Valdez Ranch
Zelaya

Lotiff Ranch
San Lorenzo
Andreas Farm
San Felipe
GreensRanch
Alegria
Branch Mouth
Dos Hermanos
Magana

Perez Ranch
Argentina
Alta Vista 1
Macaw Bank
Paradise Farm
Cool Shade
Barton Creek

Settlement Pine Ridge

San Antonio 1
Maigate
Valley Beacon
San Miguel 2

Village Census
37
4
135
17
15
8

3
11
9

4

1
19
2

2
12
2

4

3
26
5
16
12
2

3
226
671

O) b= s o
e G = O N B

~JO N —
NN OWMNHWOFHOFHNHMFENDOWHO

207

[Py

173
18
614
70
60
32
23
48
32
18

44
11
11
41

100
18
63
37
18
17

1245
2751

705
55
159

[
— S
—t

WOOWONALMWOOAININ

(Yo [ ]
O~

277
317
918

08/04/88
08/04/88
07/04/88
11/04/88
20/11/88
11/04/88
11/04/88
12/04/88
12/06/88
12/04/88
12/04/88
12/04/88
12/04/88
12/04/88
12/04/88
12/04/88
12/04/88
13/04/88
13/04/88
13/04/88
13/04/88
13/04/88
13/04/88
13/04/88
24/11/88
10/05/88
22/06/88
22/04/88
21/11/88
07/03/88
29/03/88
07/11/88
08/11/88
08/11/88
08/11/88
08/11/88
08/11/88
08/11/88
08/11/88
08/711/88
08/11/88
08/11/88
08/11/88
08/11/88
08/11/88
08/11/88
08/11/88
29/03/88
29/03/88
17/03/88
18/03/88
17/03/88
24/03/88
25/03/88
25/03/88
25/03/88

04/07/89

BESTAMAMABLECOPV



Augustine
Cuevas

Las Flores
Frank’s Eddy
Valley of Peace

)-Totals

Village Census
27

1

98

30

247

Houses
6487

225 25/703/88
0 25/03/88
474 03/10/88
72 03/10/88
1147 27/01/88
Inhabitants
27632

04/07/89

Count
113



vistrict: 5

Village Census

STANN CREEK

Village

Code Name Houses Inhabitants Update
01 Middlesex 0 0 / /

02 Valley Rd 3 20 81 24/10/88
03 Valley Rd 2 130 400 29/10/88
04 Dos Crolas 1 6 24/01/89
05 Alta Vista 58 202 26/10/88
06 Cow Creek 22 72 27/10/88
07 Pomona 136 629 04/11/88
08 608 Quarry 24 97 04/11/88
09 Agricult. & Forestry 74 189 12/10/88
10 Mnllins River Rd 3 18 02/08/88
11 Mullins River 34 132 03/08/88
12 Hope Creek 24 196 05/08/88
13 Lynam 24 180 05/08/88
14 Melinda Rd 24 125 05/08/88
15 Valley Rd 1 24 136 05/08/88
16 Stann Creek 1100 18072 16/08/88
17 Silk Grass 64 187 02/02/88
18 Commerce Bight 1 3 03/02/88
19 Fresh Water Creek 7 94 11/01/88
20 Hopkins 185 882 23/11/88
21 Sittee River 86 235 11/11/88
22 Kendal 17 58 11/11/88
23 Cabbage Hall 34 129 11/11/88
24 Quan Bank 1 4 11/11/88
25 Hancock Rd. 0 0 / /

26 Pepper Camp 217 111 25/711/88
27 Waha Leaf 48 184 18/11/88
28 Riversdale 34 217 29/11/88
29 South Stann Creek 37 119 10/11/88
30 Maya Mopan 53 191 23/11/88
31 George Town 70 218 24/11/88
32 Cow Pen 250 1231 23/711/88
33 Savannah 15 61 24/11/88
34 Independence 132 2847 11/07/88
35 Mango Farm 117 285 23/11/88
36 Maya Beach 8 12 13/09/88
37 Seine Bight 132 KE:1] 13/09/88
38 Placencia 141 405 21/06/88
39 Red bank 42 177 30/11/88
40 Trio Bladden 51 153 15/12/88
41 Catacamas 41 192 15/7/12/88
Sub-Totals Houses Inhabitants

3251 28915

04/07/89

Count

41



trict: 6 TOLEDO

Village

e Name
Bladden

Golden Stream
Indian Creek
Hicatee Creek 2
Hicatee Creek 1
San Miguel
Columbia

Cocao Columbia
Crique Arena
Crique Trosa
Big Falls

Dunp

Greens Creek
Silver Creek
Machaca Forest
Laguna

Jacinto Ville
Crystal Creek
San Felipe
Rancho (Toledo)
Little Rock
Cattle Landing
Jose Taylor
Punta Gorda
Monkey River
Punta Negra
New Haven
Punta Yacas
Wild Cane Caye
Majo River
Crique Jute
San Jose
Crique Legarto
San Antonio
Santa Cruz
Santa Elena
Pueblo Viejo
Blue Creek
Machaca
Corazon Creek
Aguacate

Santa Teresa
Go to Hell
Poite

Mabilha

Otoxha

Dolores

Sarstoon Cardenas

San Lucas
Crique Sarco
Conejo Creek
Barranco

Village Census

Houses
14

85

101

12

85
232
32

44
143
30
41
61
30
70
40
13
32
157
31
27

38
17

25
58
167
11
951
103
41
112
58
38
25
54
45

69
24
57
36
13
34
73
29
100
11

Inhabitants Update

11
289
368

43

8
348
892
129

2
139
533

86
145
253
156
304

141
56
135
540
161
79
13
0
152

62

12

17

4

94
248
780

31

1091
389
134
474
165
119
102
211
182

12
279

92
244
173

37
131
302

90
181

24/11/88
13/01/88
18/01/88
12/01/88
/
22/01/88
27/01/88
26/01/88
28/01/88
27/01/88
02/02/88
28/01/88
02/02/88
19/01/88
03/02/88
04/02/88
04/09/88
22/01/88
05/02/88
11/02/88
15708788
09/02/88
15/02/88
/7
06/10/88
07/10/88
07/10/88
07/10/88
07/10/88
08/02/88
19/02/88
18/02/88
29/02/88
29/02/88
03/03/88
03/03/88
03/7/03/88
07/03/88
26/01/88
11/03/88
08/03/88
11/03/88
27/11/88
07/02/88
11/03/88
17/03/88
17/03/88
20/09/88
17,/09/88
24/03/88
20/02/88
22/03/88

BEST AVAILABLE COPY

04/07/89



3

Jordland
)4 Machicla
35 Jalacte
y6 San Vicente
jub-Totals
JTALS

Village Census

04/07/89

14 37 08/03/88

23 85 15/703/88

417 235 09,/06/88

12 83 13/01/88

Houses Inhabitants Count

351717 11079 ‘56

Houses Inhabitants Count
26655 166065 365

BEST AVAILABLE COPY



August 11, 1989
File: GWaterVil

ANNEX G

LISTS OF VILLAGES HAVING WATER SUPPLIES

Annex G contains lists of villagés in Belize which have had water
supply systems constructed or for which water supply systems are
planned. The various lists are discussed below.

1. Water Quality Laboratory List

This 1list contains 15 pages of handpumps, by district and by
“"locality"” within districts. In many cases, locality corresponds
to a village name in Annex F, but in other cases it does not.
The total number of handpumps 1listed 1is 619. The handpump
numbers are also shown. These are painted on the handpumps so
that the handpumps can be easily identified. The 1lists show
numerous annotations which give +the impression that they are
reasonably up to date.

2. W VLW i Villages

List 2, which is page 20 of the Mid-Term Evaluation of the Care
Water Supply and Sanitation Project in Belize, shows the eight
villages in each project which were included in +the first phase
of the Village Level Water and Sanitation Project. Two of the
villages, Santa Clara/San Roman and San Antonio were to have RWSs
rather than handpumps. Later it was decided that Douglas would
have a rehabilitation of an existing RWS.

3. Walk VLWS S e Vi es

List 3 presents an additional 16 villages, eight in each
district, that CARE wanted to include in the second phase of the
VLWS project. Douglas 1is on the lists for both phases of the
project. In the first it was to receive a single handpump. In
the second phase, it is to have an existing RWS rehabilitiated.

Funding for the second phase was less than expected when this
list was prepared and the program was cut back to those six
villages marked with a check in the right margin.

As dizcussed below, the remaining 10 villages are proposed for
UNICEF funding. (See list below).

Annex G Page - 1



4. Increased Productivity Through Better Health (IPTBH) Villages

List 4 is taken from the IPTBH Project Paper Amendment dated
12/19/88 and shows the villages that were considered and the 27
that were included in the project in the three central districts
of Belize, Cayo and Stann Creek.

5 UNICEF Villages in Toledo District

List 5 is also taken from the IPTBH Project Paper Amendment dated
12/13/88 and shows +the villages +that had been covered by the
UNICEF project in the Toledo District.

6. Proposed UNICEF Villages in Four Northern Districts

List 6 is a UNICEF telex outlining a further rural water supply
program. List 3 above was attached to this telex. The proposed
program includes: doing the 10 wvillages in Corozal and Orange
Walk which CARE did not get funding for, plus the village of
Indian Church; 6 villages in Belize District; and 6 villages in
Cayo District.

The proposed UNICEF program is not currently funded but is
considered likely to be funded.

7. i in To Distri

List 7 shows 25 villages in Toledo District which UNHCR proposes
to fund as an extension of a previous project. It is proposed

that this project inciude an additional Canterra drilling rig.

The project is not yet funded but is considered likely to obtain
funding.

Annex G Page - 2
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NULTER OF DRILLED WELLS WITH HANDPUMDS
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MUBRER OF CRILLED WILLS WITIH NANGPULPS

SILIZE DISTRICT con't

Date

Locality Eandpunps

Rerarls

sand flill

Biscayne vill.

Crooked Tree

Boston

New Hope

Pockistone Pord 41

Rociistone Pond 2

Lucity Strire

o-49
-4 6
=47
=48
-49
-50
=51
-52
=53
-54
~-55
-56
-57

B-Se
~-59

B-60
-61
-62
-G3
~G4
~G5
-6
=67
~68
-09
=70
=71
-72

B-73
-74
=15

B-76
=77
-13

Beg7?
b
ﬁicx
-2z
-3
-2

-8Y

B-85
-27
~20

no
-85

B~9J
~91
~C
-93
=94 v

F1R3T  Luor P _
NEAL CATTOWES RIS IDEANCE
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1>”,U50A/3 HOVDBE
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PP MALARIA Ok ABOERTEC

wveme Me& 29
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NCMBER OF VELLS WITH HANDPUMPS

BZLIZE DISTRICT con't

T/\L_ 5

Corozalito

Santana

-
Y e
ZUM“-“":W

St, Ann's

Maskall

2
#1$5

La Democracia

Howers Bank

2. YivliALES

P'\Lﬂ" Conrmunily

“ar Coﬂ\"ﬂ-“\'\"" Czr\‘\'Te

Laak Pump n vl

ar aln Wina o

o PP . ALKy Tnn .

27 pamp An V\\\aqa., (*wﬁ -
Ntar ©OCIG 1L RQ:..\q,\muu

near Mania'y R(’.i\dtnu,

opp Graceud\u e DHZVamls |
MERR coMmuwily CenfTre.
roe Uichera Fen <

f\Lsc 'Z_.\on R, Schon) W

2 Pump [ raae  WOb ccton Woms

fear Gireen Schodh Wouse |NHLE -
Emh. J onot s

/ - .
TINDIR HARR T LETVA'S LEBIOCACE
gm0 MARK I bl g/ﬂ/b

aeor Youse NHMSR 4 /b\w,, Nouwie ~TwvoiAa

NEAR, IVH-’/'*‘/

near lomenk Wouse /2 Q.
STy Levund Contre
oon pME R 108 .

I0Owds trom (antre
Neoe PLN worJwp

n —a “\ /\,\g \\M “b'-‘ S

NERE NMCP 3¢
DPP. GoVERMMENT SCHTBL

A new wel[s A e AP 3

2new wells = avo—
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AYO DISTRICT

NUMBER OF DRILLED

“ELLS WITH HANDPUMPS

P »

Date Locality

nonATica

HanidpulpS
Geozgevilie c-1
-2
-3
-4
-y
1]
Unitedville Cc- 6
-7
B
-9 i
-1
- 11 o
- 127
-13 ¥

Blackman Eddy| C~ 14

Ontatio C- 12

Teakettle C- 22

Young Gal Rd,|C=- 206

Caralouite c- 27

Salvapan C= 33v—
{belrogan Coopy | - 3wy

Coi:zton Tree C~ 3y

Santa Clena/Crivid

rey Rd. P C=- L3
| I
Cristo Rey C- 41,

- 20

- 21

- 23
- ad
- 23

57

-2

- 3u
pe
-

- 3

-3

- 37

.Footiall Fielad

Oswald vlebster's Fesidcnce
Salvation Arnmy Church
House NMS #47
Commmunity Centre

[ new wetl
House NM5 §12

[

Merlene Smith's Residence
Comrunity Centre i
New Building site G new wxlls
Augusbus Benjamin's Residence

Lloyd O'briens Residence
Gully; ¥Mount Hope
Front of; Mount Hppe

Football Field

cack Shy's Residence
Allen Community
Cormunity Centre
School/ Post Qffice

Pariiing lot Shaw'c Bus l
House NMS# 38 3new o b
road to; Clecveland Gilleit

Edmund Campion School
Community Centre

Slue slhop; front House NS {71
Corner; Ypang Gal Rd.-7 Onwuco
En route ; Camalotte

A.lanms Tp test highway i3
front of church; Bouse NLZ iJl

near Roaring Creelt
fglecia Lvangelica

7th ay rdvantist caurch

1 st purnp en route to Belize
Zormmunity Ceatre
in Noro Tcriorrow RG.

front of Post office
RoC.riguez Farm

Corusunity Centre

BEST AVAILABLE COPY




NUMBER QOF ORILLED WELLS WITH HANDPUMPS

~

YO DISTRICT con't

Date Locality Fandourpp ) Remarks
+ . -San Antonio|. C- 42 opp. Communkty Centre .
- 43 School Campus [ new el
Geprgeville Rd4|. C- 44 Samuel Tribb's Residence
- 47 Gully | '
r
Las Flores C- 45+’ Football Field
- 46 Creek louth
Bullet Tree Fallp .C- 48 Football Field
- 49 Community Centre
- 50 . .
- 51 s e =
- 52 JBemiwd commen TV CEVILL
- 83 |z rrowT OF £ S0P
Santa Familia c- 54
.= 55 ,
- 56 bGMP&ﬂE puﬂp_ﬂc'ﬂe MDD BT7
Sk H“j" cet 2 new- wells
T ™A NI Ry
CAMO i '
To TAL 5 A F VUILAGES - = _

BEST AVAILABLE COPY




NUMBER OF DRILLED WELLS WITH UAMDDUMPS

~/ CORQZAL DISTRICT
Date Locality Handpump Remarks
9.9.87 |Chan Chen cz- 1 Dempster (4)
-2 Gilharry Residence J
-3 school .
-4
o0 - 4R Indian Mark II serial # 8775
Paraiso CZ~ 5 Denpster (4)
-6
- Z foctbal Fet
.
San Antonio CZ- 9 Dempster (3)
- 10 Wenry Gn\koml
_ - 11
\
San Andres Cz- 12 Dempster- (3)
- 13 '
- 14
Ranchito cs- 15 Dempster (8B)
- 16
- 19
- 18
- 19
- 20
- 21
- 22
14.9.87 | Concepcion czZ- 23 Dempstex (9) er 5% VMoK .
- 24
- 25
- 26
- 27
- 28
- 29
- 30
- 31
: ;
San Joaquin CI- 32v7 | Dempster (1) m~ catmetin =
Calcutta Cz- 33 Dempster (2)
- 34
Xaibe Ci- 35 Dempster (10)
- 36 paniel Tzul Reidence
- 37
- 32
- 39 gchool
- 49 highway
- 41 '
- 42
- 43
- 44 .
P
Xan Lum Cz- 45 Derpster (1)

BEST AVAILABLE COPY
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NUMEER OF DRILLED WELLS WITH HAMNDPUMPS

- COROZAL DISTRICT con't

Date Locality fHandpump Remarks

14.9.87 Patchakan c3

46 Cempster (13) )

47 r.
43
49
50 School
51 i
52 Roberto Mesa's Residence
53 :
54
£5
56
57
58

16.9.87

Yo Chen Cz~ 59v” | Dempster (1)fosuat Cmes Rszacionie

Cristo Rey Ci- o0 Dempster (9)
v 6l v7| st

6z

€3

¢

65 b.g%\,. Znop\s serial § 3746

17.9.87

-9 i i
- 70 Indian Mark II serial
Cz2=7DR | M.Romdaa Noigserial

8735 (3)
C759

& 4=

San Pedro , |C2- 71 | Dempster (6)
72w Wunse .q

13 (aa»t\own.@ Ledoo\

[ I I I |
~J
FS

75 o M. oo serial £ 2758 (1)

Louisville c2

]
~3
~3

Dempster (8)
Indian Mark II serial # (1)

[}
~3
w

]
~J
(24

[ I O I I I |
¢

San Narciso |CZ- &5 Dempster (1) ©0f Schovl
- €6 Indian l2rx II serial % 3744 (1)

San Ronan ca- 87 Cempster (6)

[ I I R |
<
(=)

BEST AVAILABLE COPY



NUILDCR OF DRILLED WITH [TALIDDUMDS

J COROZAL DISTRICT con't
bate Locality Handpun? Remarks
‘ -
23,9.87 | Santa Clara Ci- 93%] Dempster (4) Franaus Coane't Pportin, 2
- 94 Y240 Graigon ¢
- 95 ) . L
- 56 Communih Gnlte wus 53
gan Victor CZ- 97 Indian Mark II serial ¥ 55123 (11)
- $3 . £=~55125
- 99 £C15
- 100 c795
- 181 | nwwr Paue B220
- 102 | Dempster (2)
- 103 | Bdhirg voudo'sT serial ¢ 8815
- 104 o 742
=- 1035 Dempster
= 10€ ] Indian Mark II serial # 8721
- 107 £776
- 1086 8731
~ 109 Dempster
30.9.87 | Caledonia Ci= 110 | Dempster (2)Coledona RC - bro
' = 111 |} foobeed Ruin
Buena Vista | CZ~ 112 |Indian Mark II serial & B-5512¢
T - 113 g4c5144
- 114 58161
~ 115 . $=551€2
-~ 116 Sl oy Tady, w4y 6'155191
- 117 ALDS S, 55147
- 118 chot . B55165
Chunox(3 ) Cz- 119 Dempster (1) a.c -}, 1\
tHA Fua FTA FA
Colaz Al . -
TaTAL TL Vetarsd te? R

BEST AVAILABLE coPy




=

NUMBER OF DRILLED WELLS WITH HANDPUMPS

' onanos wark prsrTazer
Date Locality Handpump Remarks
10.8.87 San Felipe oW~ 1 Dempster (6) g
= § LYV Vg 9-\'4" Y r
- 4 e
- 5 Mar Y (40
-6 Degide Tumplo Eveneticd
August Pine Pidge Ovi- 7 Dempster (2)
- € naae QCodholiy Cusrdn
Trinidad oV~ 9 Dempster (12)
- 10 -
- 11
- 12
~ 13
-« 14 s
- 15 Senool Compound
! - 16 Head W ZCheal Compoundd . ,
- 17 P Clrie Geewwt’, Revleme
- 18 Hain Frlader Road
- 13
- 29
San Lazaro ow- 21 Dempster (5) &xnes) Compount
- 22 neor Coraoday, Qeovden
- 23 atar dhe School
- 22 <
- 25
-«
24.8.87 Santa Cruz OW=- 26 |3choo\ toOmfousd. cerial- & 8259 (3)
- 26A e wuel (L)
- 274 |bteiifela
- 27 Opp.Vees Reugenu serial # 3726
~ 28 Lewpster
~ 284 |Indian Mark Ii serial @ 2774
San Antonio oW~ 29 tempater (2)
Rio Hondo ov~- 30 Derpster
422.9,87 Santa Martha | ow- 3% Dempster (2)
--32
- 33 Indian llark II serial & 8764
- 34 Dempster
- 35
- 36
- 37
- 38 Indian Mark Il serial # ©730
- 39 36806
- 40 Dempster
- 41
. - 42 Indian Mark I ser}al ¥ G723
-
24.9.27 Tiger Creen oWw- 43 Dempster (1) :
Carmelita owW=- 44 Dempster (4)
- 45
- 46
- 47

BEST AVAILABLE COPY




NUMBER OF DRILLED WFEELS WITH HANDPUNMPS

</ .
ORANGE WALK DISTRICY con't v
Date Locality Handpump Remarks
24.8,87 Guinea Grass Ré OW~ 48 Dempster (2) .
- 49 .
Guinea Grass villl OwW- 50 Denpstexr (1)
Chan Pine Ridge ‘
vill} OW=- 51 Dempster (6)
- 52+ Indian Mark II (1) opp.  9LhoD)
9 528 | rpac “chapl
- 5avT opp, Pack
- A0 | nnar Pam
- Nar Congals BTy
- Cf'_'\\e\l.\“-
Chan Pine Ridce RA.OW- 57 9, Da-psber (2)
-5
I
Selize Rd. | ow- 5?‘/‘ Gonsollent (4)near fAdventen 2hoot
-5
- (:1. [N
4 - €21 | Dempster (2)
S 7 Consollent .
- 64 Dempster
Louisianna Farm0 - G5 Cenmpster (2)
- 66
Ozange Walk ¢ | CW~ 67 Denipster (4)
100w - 63
- 69
~ 70
8.10.87 | San Lorenzo - 71 Dempster (1)
pan Lorenzo Rd.| OW~ 72 Cempster (2)
- 73
Trial Farm .| OW~- 74 Dempster (17)
- 75
& 176
- 77
- 78
- 79
- B0
- 21
- £2
- 84
- &5
- B6
- &
- 88
- £9
.= 90

I/

BEST AVAILABLE COPY



~ ‘ NUMEER OF DRILLED VELLS WITH NANDPUMPS

- ORANGE KALK DISTRICT con't
Date Locality andpump Remarks
21.10.87 | san Luis OW- 91 | Indian Mark II serial '# 8752
- 92 767
- 93 Derpster
- 94 Indian Mark II serial & £769
- 95 Dempster
- 96 Indian Mark II serial § 8743
- 97 | Dempster
- 98 Indjan Kark II seraal ¢ €773
- 99 Dempster
S5an Pablo Ow=- 100 Dempster (4)
- 101
- 102 Consollent (1)
1 ~ 103 |[Indian Mark II serial # BS55131.
~ 104 E55145
- 105 Dempster
- 106 |Indian Mark II serial § BS5200
- 107 B55137
- 108 Dempster
Nueva San Juan | OW~ 109 jIndian Mark II serial # A28402
- 110 Dempster (4)
- 111 '
~2112 |Indian Mark II serial # A2B410
- 113 Dempster
"~.144 jIndian Mark II serial £ B55166
- 1153 378¢
: - 116 Dempster
PR N LNy ~ 117 |Indian Mark II serial & E56187
tasr Ly + LA LEA 1A TuA
) L2 IR ! !
T-DTAB) ‘.

BEST AVAILABLE COPY




HUMBER. OF DPILLED WLLLS WITH IIANDBUMPS

STANN CREEK DISTRICT

Date Locality Handpump Remarks
30.9.87 | Joe Meighan Rd. s5-1 Stann Creek Valley Rd.
-2 Zabaneh's Orchard
-3 near Emmanuel’'s House
-4 Rasberry Farm 4
r
4nls, Saree Wee| S-S5
-6 Near Community Centre
7mls. Valley Rd. S=7
Marls. Valley Rd. | s-8 :
-9 Corner/ Canada Hill FRd.
Hope Crecek s-10 frént of school
-11
1. -12 " " church
-13
-14 End of village
Imls. valley Rd. | §-15
4 \ p
9qls Valley Rd. | S-16 St, Mary's* Villa \ ~
V.
10mls. Valley Rdl. S-17 o Qe Nous
10%1s. Valley RS s-18
llmls. valley Rd.{ S=-19 Springfield Farm
11M4rls. Valley RG, S§-20 near THe's Res s |
Silk Grass -21 near Community Centre
~-22 " school
=23 " Bahai's church
Hppkins R@. S=24
=25
Sittee iivez vill] §-26
=27 near Ms. Reynold's
-28 "  Community Centre
-29 behind Freetown Rd.
=30 " back Street
Kendal S=-31 frong of Store
Maya Centre $-32 | New well
South Stann Creex| S=33 near school
Independence| S-34 front of Tieda Martha
=35 near football field
=36v" " ‘Christ's Sanctuary
Cowpen S=-37 " football field
=38~

-
. VML WS

BEST AVAILABLE COPY
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HUNBCR OF DRILLED WELLS WITH HLHANDPUMDS

«—ANN CREEK DISTRICT con't

BEST AVAILABLE COPY

Date Locality Handpump Remarks
30.9.87 Santa Rosa S-39 front of school N
-40 behind school i
San Roman S5-41 near school L new wells
Geargetown 5-42‘/ "  Community tent "
-59 " Garcia's Store o,
~60 v~ " school 7 new we/b
~61 " Ramirez Residence
-62 over the bridge
Maya Mopan - .| S-4 front of school :
i |, -dst/ near John Colliar's htsu:s‘je_-"e"J wells
K ,
Melinda Rd. S-45
-46
Mullins River| 5-47
-48
Unls, valley R, S-49
20mls Valley Rd.] S-50 neoc mwmcol 49
Harmningbird Cafe| S-S51
=52
Quarry §-53
Gmls. valley Rd.| §-54 near Austin's Farm
Lynam Rd. s, |5=55
K -56 near Nembhard's Residence
-57 * ZabaneY's Ranch
-58
+ LY XN B VW LR W
[N
S b ? B =
ey,
T TN
1
9]
o



« JPLEDO DISTRICT

NUMRER OF DRILLLD WELLS WITI

PYS

HANDIPUMES

Date

Locality

Handpumps$

Remarks

Pueblo Viejo

San Antonio

Mafredi

Santa Theresa

Aquacate ~

Crique Troso

San Pedro Col.

1

San Miguel

Silver Creek
t\

Indian Creek

T~

3
1

-3
t

T~

LI I I |

-3
1

Nar Zho.




P

NUMBDR OF NRILLED Wells WITH HANDPUMPS

NDLEDO DISTRICT con't
e’

L

Date Locality Handpumps

L; Remarks

Big Falls T- 42
43
44
45
46
47
- 48
- 49
-=50
- 51

v = 52

San Marcos T- 53
Forestry T- 54

Laguana T=- 55
- 56
- 57

- 58

11 miles T- 59
-~ 60

San Felipe‘ T- 61
- 62

Santa Anna T=- 63/
- 64

Jacintoville| T~ 65~
' - 66-
. G~
- 68

Elridgeville| T- (9
b= 70
] - 71
| - 72
‘ - 73

74
8
76

Forest Home
1

-2
[ |

78
79
co
el
62
83

)
v

es

|
i
|
I
|

Al

Cattle Landing T- €6
, = ¢
!

Carib Reservei T- ¢C

Auof gy SnE LA

S H ) AN QRO

Y, A9 fas

™en~
THTAC S
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Table 3

VLWS HANDPUMP INSTALLATION
(Life of Project Summary)

et e — -

ACTUAL PERCENT ESTIMATED
VILLAGES IN TARGET INSTALLED BALANCE COMPLETED BENEFICIARIES
COROZAL '
1. Buena Vista 7 7 0 100% 330
2. San Vict?r 10 10 0 100 350
3. Chunox'? 10 0 10 0 450
4, San Pedro 7 0 7 0 312
S. Louisville . 10 0 10 0 450
6. Santa Clara/San Roman 0 0 0 0 910
7. Cristo Rey/Yo Chen 11 0 11 0 600
8. Chan Chen ‘ 8 0 8 0 368
Subtotal 63 17 46 272 3,770
ORANGE VALK
1. San Antonio 0 0 0 0 344
2. Nuevo San Juan 6 6 0 100% 160
3. San Luis (2 5 5 0 100 145
4. Santa Marta, ’ 7 0 7 0 271
5. Santa Cruz'’’ . 4 0 4 0 147
6. Chan Pine Ridge'!’ 7 0 7 0 350
7. Trinidad 7 0 7 0 600
8. Douglas(S) B 0 1 0 300
Subtotal 37 11 26 30X 2,517
TOTAL 100 28 72 28% 6,287
Notes:

* A Rudimentary Vater System will be installed rather than handpumps in these two
villages.

Although 10 handpumps are planned for Chunox, problems are expected to be encoun-
tered due to the salinity of the soil.

Although 7 handpumps are planned for Santa Marta, problems will be encountered
due to low-lying areas.

Although 4 handpumps are planned for Santa Cruz, the community is requesting a
type of catchment system.

Although 7 handpumps are planned for Chan Pine Ridge, problems are expected to be
encountered due to salinity of the soil.

Only 1 handpump is planned for Douglas since the community already has a good
water tank. One problem anticipated will be to find a source of good water.

(1)
(2)

(3)

(5)

As of February 29, 1987.
- 20 -
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| shorquu LY J
QARE INTERMaTimAL ‘-a‘j W o 7o
DATA FROH PROPOSED ¥Y89 - FY9) PROJACT SITRS  Heeen< Ofv-».. VLwS .

: :Population: : PROJRCT GOAIS : (l/: {fa # Lurd
: t 1980 : bof | . : Watsn, Janilid
Rame of Place:District: (1387) :Families : H/Bd :Sanftation: Water Remarks :
: ' : : : : : : Xey
Douglas 0 5 : 126 % ¢ : % :Rebabilitatfon/Rxtension; \/,,J—’ \[ Qe
: : P (509) ¢ 2 : H 1of existing @is : Qoves
iSan Rowap : * ¢ 52 ¢ 12 I S | : K :Rehabilitate existing »
: : T {360} ¢ . : T isystea(reservoir) : % o-mt.
: : : : d g H : : Svqgesn
:San lazaro ¢ * ¢ 567 : 1%: X X i % :Rebabilitatlion/Rxtensjon: vnceT
: : i (T00) ¢ : : : 'of existing RNS :/ Covero.
“:san Pelipe ¢ * ¢ 585 @ 00: X : X S ¢ 'Rehabilitation/xxtennon'
! : s (1000) : i : : :of existing RMS HES 3
S :hugast Pime : ° :  ©885: aM3I: X : K i & :Construct new RS :
:Ridge : f, o) ! : : : 2K
6 :Sam Bstevam : * @ 918: 20: K : X : 4 :Rehabilitation/Kxtension: W{
: : ¢ {1075) ¢ : ¢ : tof existing RS :~/
7 :5an Jose/ ¢ * 1 1164/63B ¢ 283/154 1 X X :Construct nev RWS :
:San Pabic @ 1(1300/780)2 ; s JusT W/EP + %
. : : : : : : CARTIYION COMP, @
B :Guipea Grass : * 1291 : : X ¢ & Y X  :Rehabilitation/Extension:
: : : : 7 : : sof existing RNS :
:—;—-. eo -* L .l L] - ‘ L L] * : ‘
L &5 Lon, ORMIGE WAL DISTRICT ., e
:T:Copper Bank : Czl. 350 @ 67: %I : X : & :renabilitation of exist-: M
I : : (280) : : : : ting systea(reservoir} :
I e : : : : ! : :
: 2 :Progresso ! " i 1 W&y X : X i %  sConstruct nev RWS : a
A K P9 e ! : : 3 R . 8
i £ : R R T : : : Y
1 3 tdalbe HE 760 3 p.¥) U G ¢ + X% sConstruct new RWS : Q
S : : (BAB) ¢ : : : :/Tie in to Corozal wsins: ™ N
L : : : H : : : : <
v d >
: 4 :Caledonia : ° 942 25 X X t K Construct aev RWS t g
s : Po(B49) : : : : : | X 3
. v FA ' . . . . . W
Q_ . L . . L - . Q}
: 5 Patchakan ¢ * ¢ 700 ¢ W, 3 X : X :lnstall handpumps :
: : : {84d) H : : H : v
:_B-:Concepcion L o8 : 186: X : X i X :lInstall handpumps :
- : : {734) H : : H :
;T:Libertml - 1518 ¢ 7 X X :+ X sRehabilitation/Bxtension:
T H 3 (1283} : : : ! sof existing RWS i &
'T 5an farciso . : 1436 : r X :_x sConstruct new RWS ! %
) £ ! d : : ‘ H d
- fpm v C 20 Coroznal. DSTRICT



LATRINE
HONE LEVEL C.O.VILL. MILL. HLTH, WY.H.C PLAN (F  VILLAGE LATRINES HFSOFLNPS
W), OF /S SURYEY  FROFILE CONMITTEE FUNCTION~ ACTINH AGFEEMENT
PicT LOCRLITY HIEHILOS PeP. COMFLETED  COMFLETED FORMED ING  COUPLETED SIGHED  TARGETS CORPLETEGey TAevET3  CONPLETED s
2 1. Bzaegavills ?2 22 X 6/37 X X 9,22 2t R3S
2. <San Antonio 110 €0 X X 7/37 k4 X 10.737 8o RS
3. Unit=g:ill> (2 323 X X 11735 X X 4/87 32 9 1t 4
4. Las Flores Y4 25 b4 12/%6 X K 1737 62 3 6
5. St. Margirat 33 251 «d X 12/35 X
6. Blackmin Eddy &4 320 +4 737
7. Cntaria 23 553 g .
8. Tea Kettle 140 €37 =4
9. Cristo Raqg 70 427
10. Vallzy of Fzaza 131 7 b Tod larqg2 for projsct
11. Succot: ED) 1477 Ho water supply prablza. Hot selectad.
12. Foiriny Crazk gl 1332 Ho watsr sucply problae. NIt 3e4lachad,
128 1. Maszkall 2c 437 x 10/286 RUS
A 2. Birwsiin Lindirg 3 157 2. X 1737 ¥ X 173 33 4 3 D
3. L3 Dzmecrazia ED) 4 % ‘ 1727 ; HY 1737 32 15 S 1
4. Flouzrs Cark: 24 162 X B 5/27 H4 23 3
S. Lucky Strika 34 212 X }
6. Ronzkskon2 Pord rx 113 X V
7. Cero:zalito 13 7 X ‘-
8. Sanmtina 42 177 b !
9. Ceoskad Trza 91 437 X -\
10. St. Amn 15 62 hs
11. Basten a7 152 i
12. S<atlsnd Halé-Mson 1S 90 X L
12. izzane 20 12 Hot salectad. Brackizh watar gsourccs; dizparsed willage,
14. Hillizws Bark 2 72 Het z2laztzd. DifFicalt 22237,
wH 1. Silk Gra:zs 4 444 b4 < 2/37 ] x /32 %4 24 Fir3
= 2, Gaargatoun 3 243 X X 19/34 X 2-57 13 12 S 3
3. Hiys Mipan 2 153 X X /37 b3 X 6/37 33 33 +
4. San Rowin 20 147 I X 10./26 X X 8,37 33 2 4
5. Hayz Cintzr 13 73 b X 3/37 X X 1137
6. Hipkinzs 114 70 b4 2/37 X
7. Pad Bank 33 173 X X e/s37
3. Santa Fasa 20 107 X X /37
. Zitrtir Yillajye 42 247 X .
10. Indsp2nd:nce 311 1246 To> large for projact,
1l. Cowu FP:zn 2 EIBARS | X No witar sucply prohlaa. Hov s2lactsd,
AL- atad Yillages 1642 8731 27 12 13 13 12 1t 40 150 9 3
s of Bive 3, 1737 2522 gry bolzs #o3To b datzcwin2d 2d383tjuste

BEST AVAILABLE COPY
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2. UNICEF TS

T Pl

A similar water supply and sanitation program is underway in
the Toledo District with the support of UNICEF. Work is

underway in 14 villages as per the following table:

Rehab. Total

Village Pop. Houses Wells New Wells No. Wells
Aguacate 228 46 0 3 3
Big Falls 323 57 7 5 12
Indian Creek 480 80 -3 ) 4 7
Laguna 205 50 2 3 5
Moho River

San Miguel 227 43 3 2 5
Santa Theresa 164 31 0 3 3
Santa Elena 200 32 3 1 4
Forest Home 206 38 8 0 8
Pueblo Viejo 406 80 3 5 8
San Aatonio 1017 220 4 12 16
San Jose 663 116 3 9 12
San Pedro Col. 905 145 3 12 15
Santa Cruz 448 95 2 6 8
Silver Creek 175 27 3 2 5
Other Villages -== -- 36 _0 _36
Total 5601 1060 80 67 47
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10: RAFAEL DIAZ, FAX ¥ 502-5-531-5097 , MEXICO D.F. , MEXICO
FROM: K. KASPRISIN , BELIZE CITY, BELIZE
UNICEF

FOLLOWING ARE GEOGRAPHICAL AREAS LISTED IN ORDER OF PREFERENCE WITH # OF BENEFICIARIES AND OTHER

COMMENTS.  UNICEF - BZE CAN BE REACHED THROUGH PAHO FAX # 02-45536 OR PAHO TELEX 30917 oR TEL.

#78795 OR #31085

1. THROUGH CARE INTERNATIONAL - TO PROYIDE SUPPLEMENTARY FUNDING TO CURRENT WATER AND SANITATION
COMMUNITY INTEGRATED DEYELOPMENT PROGRAM IN 11 ADDITIONAL COMMUNITIES IN THE DISTRICTS OF
ORANGE WALK AND COROZAL: (SEE ANNEX 1) MINISTRY SUGGESTS ADDING INDIAN CHURCH, PQF. 1000,
TO ORANGE WALK DISTRICT.

2. BELIZE DISTRICT RURAL THROUGH MINISTRY IN CONJUNCTION WITH OTHER UNICEF PROGRAM IMCENTIVES

BZ DISTRICT

CROOKED TREE 750 B0S/SANT
SANDHILL , 2006 RWS/SANT
BERMUDAN LANDING . 300 RWS/SANT
WILLOWS BANK 200 . HANDPUMP/ SANT
DOUBLE HEAD CABBAGE 250 HANDPUMP/SANT
RANCHO DOLORES 180 * HANDPUMP/SANT
TOTAL : & COM. 3686

3. CAYO DISTRICT THRQUGH MSF HOLLAND TARGETING REFUGEE POPULATION CAN CONSIZER WATER %93 OR
RWS THROUGH MINISTRY COMPLEMENTING US AID DECREASING INVOLVEMENT IN CAMD DISTRICT M&!
IMPLEMENTATION OF HEALTH ED. AND LATRINE - SANITATION COMPONENT THROUGH MSF (MEPIES SN
FRONTERAS)  HOLLAND -~ AS FOLLOWS:

CAYO DISTRICT- MINISTRY WITH MSF HOLLAND - COMPLEMENT TO US AED DIMINIIG/P.

PROGRAM.

COMMUNITY #_DENEFICIARIAS GOMMENTS
ARENAL 500 RS BEILIZEANS ~"WEIFTEY
BULLET TREE FALLS aso . 0 .

ROARING RIVER 150 HIANDPUMIL



SEVEN MILES

SALINA AND LOS TAMBOS

MANATIAL AND SANTA MARTA

TOTAL: 8 COMM,

LisT oL, 'l)

-1- !
X
;

450 RWS REFUGEES )

200 HANDPUMPS REFUGEES :'

500 . .

2650

SUMMARY BY DISTRICT AND MY PREFERENCE:

1. ORANGE WALK: 6792 BENEFICIARIES

COROZAL:

5347

2. BELIZE RURAL: 3586 BENEFICIARIES

3. GAYQ: 2650 BENEFICIARIES

I

SE BE SURE TO INCLUDE COST OF HEALTH ED. COMPONENTS.

X YOU VERY MUCH - REGARDS - KATHY

-,

.
~ ColINa /. I Lo

4‘/3/ it . L ‘L i -/* e
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xii. VILLAGES, BENEFICIARIES, CHARACTERISTICS, AND EQUIPMENT TO BE
PROVIDED IN THE TOLEDO DISTRICT.

VILLAGE ° Pop. #HH EW VIiPp WSR VIPR

1. Corazon creek 102 14 - - 2W+HP 14
2. Jalacte 320 77 - - 8W+HP 77
3. San Marcos 216 28 2 - 1W+HP 28
4. Crique Jute 196 49 1 - 4W+HP 49
5. Golden stream 270 30 - - 4W+HP 30
6. Blue Creek 211 53 - - GW+HP 53
7. Mother Earth 160 25 - - 3W+HP 25
g. Crique Troso 75 13 1 - 1W+HP 13
9. Mafredi 180 27 2 - 1W+HP 27
10. Silver Creek 205 35 5/5 - - 35
11. San Jose 702 116 5/12 92/116 7W+HP 24
12. Sunday Wood 108 23 - - WCS 23
13. Machakilas 99 27 - - WCS 27
14. Otoxha 240 44 - - YCS+3W+HP 44
15. San Benito Poite 350 60 - - WCS 60
16. Dolores 153 30 - - WCS 30
17. Elridgeville 250 43 3 - RWS - 43
18. San Antonio 2500 400 15/16 - RWS 400
19. San Pedro Colombia 903 150 15/15 - - 150
20. Barranco 241 94 - - RWS - 94
21. Pueblo Viejo 450 80 5/8 3/3 3W+HP 80
22. Santa Elena 200 34 2/4 - 2W+HP 34
23. Santa Cruz 448 80 8/8 - 1W+1P 80
24. Santa Teresa 164 33 2/3 - 1W+HP 33
25. Laguna 205 50 5/5 0/50 - 50
8948 1523 47Vi+HP 1523

5WCS
3RWS

«+e.....Population
esssses.Number of households

«ee.....Existing wells, installed/targeted
.VIP latrines, installed/targeted

vesesses.Water system required
seess.s.VIP latrines required

POp-............
#1"H¢ntctotnooo.o

Ew.-......conoa.
VIP..I..OOQ.I'.'

WSR. e vieieeenns
VIPRI.'........I

21



August 11, 1989
File: HHydoge

STATEMENT OF WORK AND REQUIRED QUALIFICATIONS FOR HYDROGEQLOGIST

BACKGROUND

The Rural Water Supply and Sanitation Program (RWSSP) of the
Ministry of Natural Resources (MNR) of +the Government of Belize
(GOB) is involved in an extensive program of drilling wells for
rural water supplies. For small villages, wells are fitted with
handpumps and need provide only a low flow rate to meet the needs
of the villagers. The wells for handpumps are therefore small
and wusually relatively shallow. For +the larger villages,
rudimentary water systems (RWSs) are constructed, consisting of a
well, a pump, a generator or engine drive 1if power is not
available, an elevated storage tank, and a piping system. RWSs
require a greater flow rate from the well and thus the wells are
usually larger and deeper.

While the success rate in drilling wells for wuse with handpumps
has been over 80 percent, the RWSSP has experienced a success
rate of only about 50 percent overall in drilling RWS wells, and
a much lower success rate in some districts.

The technical assistance of an experienced hydrogeologist i3
desired for a period of approximately four weeks in an attempt to
improve the success rate in drilling RWS wells. As secondary
assignments, the hydrogeologist will also be required to give
seminars on hydrogeology for the well drilling teams, to
investigate water quality problems which have been encountered,
especially salt water intrusion, and to review the status of
hydrogeological information in the country.

STATEMENT OF WORK

The hydrogeologist shall work with and through the Master Well
Driller and the National Coordinator.

Collecti ¢ Bacl { Inf .

Prior to going to Belize, the hydrogeologist will be authorized
to spend up to two days gathering background information. This
information will include general hydrological and geoclogical
information on Belize, and satellite photographs, if these are
deemed to be relevant. Aerial photographs of the entire country
taken in 1964 and 1974 are available at a scale of 1:50,000.
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Topographic maps are available at the same scale. The
hydrogeologist shall determine if larger scale satellite
photographs or maps are available and if so, make a determination
of whether the 1increased scale justifies +the cost of such
photographs.

Considerati f Special S

The hydrogeologist shall contact the RWSSP Program Manager,
Douglas Wilson, and discuss the usefulness and practicality of
special surveys such as resitivity surveys, seismic surveys,
etc., in selecting well sites. Many of the areas of interest are
characterized by Karst (limestone) formations. Water wells for
RWSs are rarely less than 100° or more +than 300° deep, typical
depths being around 200°. If special surveys are deemed to be
important, a list shall be prepared showing the equipment needed,
whether it is available in Belize, and the approximate cost if it
must be transported to Belize shall be prepared and submitted to
USAID for approval. The cover letter shall discuss the amount of
time that such special surveys will require and the extent to
which they are likely to increase the probability of successfully
finding water.

Orientati
Approximately the first week of the assignment will be spent in
orientation. The hydrogeologist will: meet the various involved

persons; will discuss well drilling problems with the well
drilling crews; will review +the available well 1logs, maps,
photographs, and other data; will hold discussions with the
Petroleum Unit of the MNR; will request additional data that is
identified as being available; and will make an aerial
reconnaissance of the RWS sites by helicopter or small aircraft
if this is deemed to be helpful and if it can be arranged.

Field I g

During approximately +the second week of the assignment, the
hydrogeologist will visit about six RWS sites and will recommend
sites for wells. For planning purposes, the RWS sites can be
considered to be readily accessible and about one hour apart.
Depending upon the information developed prior to the field
inspection and the complexity of the sites, the hydrogeologist
may be able to select sites for several RWSs in a single day. In
this case, the field inspections may take no more than two or
three days.

Seminars

The hydrogeologist shall prepare and give some short seminars to
the well drilling crews on the practical aspects of hydrogeology,
particularly on how hydrogeology affects water well drilling and
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how hydrogeological information can be used effectively in water
well drillling operations.

Water Quality

Some wells along the coast have produced water with objectionable
concentrations of hydrogen sulfide. Other wells have drawn
saline water, even at locations considerable distances inland
from the coast. The hydrogeologist shall gather information on
the wells which have had these problems, shall study the
information to see what patterns exist, and shall write a brief
letter report giving findings on the causes of these water
quality problems and recommendations on how the problems may be
avoided in the future.

Hydrogeological Data Review

The hydrogeologist shall review +the hydrogeological data that
have been found during the assignment and shall write a brief
letter report discussing +the information +that 1is available,
additional information +that is desirable, and practical actions
which might be taken +to improve the quality of hydrogeological
data that are available in Belize. The system used for
collecting and filing well logs shall be discussed, and a
comprehensive list of references shall be attached.

QUALIFICATIONS

The overriding qualification for the hydrogeologist shall be
recent and extensive experience 1in selecting sites for water

wells. Experience in Karst formations is desirable but not
mandatory.

LEVEL QF EFFORT

It is anticipated that the services of the hydrogeologist will be
required for a total of about four weeks, including the

preparatory days in the U.S. Six day work weeks are authorized.
This period may be extended somewhat if it is agreed that special
surveys are desirable. The period of assignment may be reduced
somewhat if the required work can be done in less time.
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MAINTENANCE AND INVENTORY MANAGEMENT TECHNICAL ADVISOR

BACKGROUND

The Rural- Water Supply and Sanitation Program (RWSSP) of tke
Ministry of Natural Resources (MNR) of the Government of Beliz:«
(GOB) is 1involved in an extensive program of drilling wells fc.
rural water supplies. The well drilling equipment that i:
available to the RWSSP 1is mostly old, from several differen:
companies, and in some cases no longer manufactured. One of the
major constraints in the rate of production of successful well:
is the relatively large amount of time that the equipment is o.

of service for maintenance and repairs. Part of the down tir:
probably is attributable to the manner in which mechanical repai

work is organized, viz. virtually all repairs, even minor ones,
are made by mechanics from the central shop. It 1is believed.
however, that a larger constraint is the lack of ready
availability of spare .parts.

The services of a technical advisor with expertise in the
management of maintenance and inventory systems is desired tc
assist the GOB in improving the timeliness, efficiency an:
effectiveness of its well drilling maintenance efforts.

STATEMENT OF WORK

The Maintenance and inventory management technical adviosr sha:
work with and through the RWSSP Program Manager, the Nationa
Coordinator, and the Administrator. :

Revi Existi Syst { p ]

The maintenance and inventory management technical advisor shall
review the methods currently used for: preventive maintenance
scheduling; responding to unscheduled repair; stocking of
frequently and predictably needed parts; ordering of parts needed
for unscheduled repairs; numbers of available personnel; and
qualifications of existing personnel. The historical records o=
maintenance and repairs actually performed shall also te
reviewed. The maintenance management system in use by the Waterxr
and Sanitation Authority (WASA) shall be reviewed. Since WAS:
and RWSSP work closely together, the feasibility of wusing parts
or all of the WASA system shall be considered.
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Needs Survey

The technical advisor shall estimate the needs for: types ¢~

parts needed in inventory; annual budgets required fec-
maintenance and repair, especially for purchase of parts; numbe-
of maintenance workers required; and qualifications @:

maintenance personnel, both in the central shop and within th=
well drilling crews. To the extent feasible, the estimated neeéd:
and the historical levels actually provided shall be compared %2
numerical data experienced elsewhere, i.e., in similar wel-
drilling operations elsewhere, among well drillers in the U.$S.
or to standard labor hour allowances provided by equipmer™
manufacturers. The estimated needs, with supporting explanations.
shall be presented in a brief letter report, shall be thorough-i
discussed with RWSSP and USAID, and shall be adjusted as mutwal-7
agreed.

System Design

The technical advisor shall design systems for maintenance
management and for inventory management and present a reperT
describing them for review by RWSSP and USAID. The report shal:
include recommendations on at least:

Preventive maintenance systems.

Maintenance management systems, including the extent %2
which lower echelon maintenance should be performed by tk=
drilling crews rather than the central shop.

Methods of controlling inventory of predictably needed parts
and the sizes of the required inventories.

Systems for procuring parts for unscheduled repair. Thésq
systems must take account of the procurement requirements 6%
USAID, the GOB, and WASA.

Additional training for maintenance and inventory control
personnel, and the sources from which this additiona-
training might be obtained, especially whether the require
training 1is available in-country or must be provided <
obtained from abroad.

Staffing of the maintenance and inventory efforts.

The supporting discussions of the proposed systems shall clear. -
explain how the proposed systems vary from current practices.

Implementation

Annex J Page - 2
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To the extent feasible within +the time allowed for the
assignment, the advisor shall assist RWSSP in implementing the
maintenance and inventory management systems. At the conclusic=
of the assignment, the advisor shall write a brief letter repor-:
discussing the advisability of further technical assistance fc -
implementing and/or evaluating the maintenance and invento:r /
management systems.

QUALTFICATIONS

The maintenance and inventory management technical advisor shal
have hands-on experience in designing, implementing and operatir.
maintenance and inventory systems for operations involvinr
numerous pieces of mechanical equipment, such as an automobile ¢
heavy equipment repair shop.

Experience with well drilling equipment or U.S. government ¢
USAID procurement practices is desirable but not mandatory.

LEVEL OF EFFORT

The technical advisor will be required for a period of four week:
to produce a report on maintenance and inventory systems and t
review it with RWSSP and USAID. If possible, some implementatic
might be started during this period. A second assignment at

later date, or an extension of the assignment, may be required t>
assist with implementation or evaluation of the systems.
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ANNEX b
7z - Qv R ONETT
FERRO-CEMENT WATER STORAGE TANK ° i;;mgﬁhqaa»

g A - = ~h=e
Inexpensive water storage tanks cc i apatless .
economic attractiveness and thus the L= e 2z
supply technologies in Belize: ra: tC RELS S0
rudimentary water supplies (RWSs).
Rainwater catchment systems are wide’ f'l?e‘h ni To
catchment systems may be the only "f? not . 13
obtaining a water supply in some cas 'f“fied4 Cault
no potable groundwater or the grou:. ‘°me‘[ T ses,
to reach, for small groups of users 3;,";2 e
or houses which are only occupie: w’?? : Czzy
areas which cannot be conveniently r¢ ':j'a N v s
the mountains or the cayes). Since - T rec .
catchment system is the storage tank. ff Ll - -
cost of storage tanks increases anEnEes .
technology and the likelihood of it t S
Water storage tanks are a major co: ?’ :h; -
Anything which reduces the cost of ’ cre - e
number of RWSs that can be built wit: : I;nf -l
likelihood that villagers will e . e
provide more storage as the needs of el
Ferro-cement tank technology appears ??p‘ ‘ﬂt:gi
reduce the cost of storage to somewh - .
of conventional storage in galv: T RGN
conventionally built concrete tanks. e ;:QEf
data provided in Annex L, small gal . sx%ﬁ
the range of $0.60 to $0.72 U.S. p A grey
funded ground-level conventional e *aiif
Georgeville RWS cost $0.76 U.S. per ——— 0o
reported prices for ferro-cement tank: s ihid
to $0.31 U.S. per U.S. gallon.
The Proposed Program
Ferro-cement water storage tanks ave oee uu-tb ) ;:?ii
places in Belize, but the technology ras not ye. been E :‘zgé
to the point that it is regularly c':sidered -nen w§*~ : ’tzgé
are being planned. This project =«.1l1 therc+ore 1ae? £

construction of several tanks in varicas sizes and wi &I Amphasigv
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socumentation of constructicn methods -..d costs, and tl.-
disseminat_on of this information.

The project will include the construc o2n of about thr
rainwater catchment tanks of about 1,000 ga..on capacity and ¢
tank on the scale of a RWS tank, say ir. -ne range of 5,000
10,000 gallon capacity. To the extent :.asible, these tan -~
should be included in existing prograr.. In particular, t-~=*
large storage tank should be included in one of the RWS syste:
that RWSSP is constructing so that both the RWSSP and the publ:
become familiar with the technology.

A major component of the project should be the caref
documentation of the materials costs and the labor hours requir.
to construct each tank. The documentation should inclue
photographs showing each stage of the construction. Th.«
dissemination of information should include publication of
small booklet showing the construction methods and estimating t
costs, and emphasizing +that this technology 1is suitable £
Belize. Large signs should be posted at the sites and the sit
should be chosen so that they are both representative of typicc
conditions in Belize and are highly visible.

Ferro-cement technology is well proven elsewhere and has alreac
been used to a limited extent in Belize, but the technology h:
not yet been popularized to the point that it is regular.
considered when water systems are being planned. The Peace Cor:
is reported to have built an 8,000 gallon ferro-cement tank :
Crique Sarco and a 3,000 gallon tank at Laguna village in Tolec
District. A Peace Corps Volunteer named David White is said t
have been doing some ferro-cement tanks out of Punta Gorda.

Mr. Be Meyer of MS8F/Holland has a series of slides of 800 a-
1500 gallon ferro-cement tanks built by a Belizean contracto
This contractor had built a reusable set of wooden forms for us
in building these two tank sizes, and claimed to have built &
16,000 gallon tank.

Intermediate Technology Publications of London, England publisheé:
a book on how to build ferro-cement water tanks and the Peac
Corps may have developed written materials of its own.

The documentation and dissemination elements of this project wil:
make knowledge of the ferro-cement technology more widespread
Belize.

Executing Agency
Three potential executing agencies have been identified: RWSSE.
a private contractor, and Peace Corps.
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RWSSP would be the ideal agency for building the RWS-scale tani:
since this agency is responsible for overseeing the constructiern
of RWSs throughout the country. Assuming that there were ro
serious problems during the construction of the tank and that ths
cost savings were obvious, it is assumed that the RWSSP would us -
this technology on many or most future systems where the storaz:
tanks can be located on ground level. Construction of elevate -
ferr-cement tanks is more difficult and 1is not recommended fc¢
demonstration at this time. This would result in significar<
cost savings over numerous projects.

RWSSP does not build rainwater catchment systems so it is not =
good organization to demonstrate ferro-cement technology at ths
smaller scale.

The rainwater catchment-scale tanks could be built by a private
contractor, but it may be difficult to get such a contractor to
document the costs and +to publicize the work. A priva-=
contractor might, however, be asked to team up with the Peace
Corps, with the Peace Corps handling most of the publicity par=-
of the work. :

Another alternative might be to offer to subsidize a portion ¢Z
the costs of the costs of having the work done by a private
‘contractor where a villager is willing to pay part of the costs,
i.e., some sort cost sharing program might be worked out.

The final candidate to do the work is the Peace Corps. =~ The
advantages of using the Peace Corps are that they have alreacw
done some of this type of work, that they are prepared to work on
a small scale, and that they are 1likely to be effective ==
documenting and disseminating information about the project. Tn=
disadvantage of the Peace Corps is that the volunteers are --
Belize only for relatively short periods of time and that the
organization is not Belizean.

The means of implementing the ferro-cement technology
demonstration should be resolved between the RWSSP and the USA.
project manager. '
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ANNEX L
COST DATA FOR WATER AND CSANITATION FACILITIES

- o

This annex contains miscellaneous cost data which may be of uss

in estimating the costs of proposed facilities. In some cases,

there are considerable differences in the estimates of costs.

Je

all cases, considerable judgement should be used in interpretir z

the data.

Following the data below are seven pages (numbered 6-1 throuzn
6-7) taken from "Preliminary Investigation of Water Sour: :

Availability and Development Potential Belize, C.A.", which w.

prepared by Hydrology Consultants in 1979 for CIDA. These pag
give a breakdown of well drilling costs, but assume 2,000 ho:
per year. If this assumption is changasd to only 1,000 drill.
hours per year, the unit costs for well drilling are double thc
shown.

All costs are in U.S. dollars, unless otherwise noted.

All gallons are U.S. gallons, not Imperial gallons.

WELL COMMODITIES
Steel Casing

v

Note: The well drilling practice in Belize 1is to pull th

steel casing that is driven as a well is drilled with

cable tool rig, leaving only the PVC casing in t:

o e

completed well. It is estimated that about 38U percen
of the steel casing 1is recovered from handpump well.
but that only 30 percent is recovered from the deepe&:

and larger wells that are drilled for RWSs.

Daryl Bartholomew: 6" $10.00 per foot.
USX Invoice 8§-5/8" $28.69 per foot.
P Lo Casi

$7.00 per foot.
$3.33 per foot.
$4.35 per foot.

Daryl Bartholomew:
USX Invoice

(SR
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Screens

Daryl Bartholomew: 4" $15.00 per foot.
USX Invoice 4" $5.66 per foot.
N " 5" $3.6€ per foot.

Note: The USX invoice was dated March, 1988. The prices
shown include 15.4 percent for ocean freight apd
insurance.

HANDPUMPS

Mantra Intl., Inc. invoice to UNICEF dated 31 May 1988, includinpz
freight from Panama, for an order of 30 India Mark II handpuhps:

$421.75 per handpump.

For the well for the handpump, assume that 100° of 4" PVC casinz
@ $3.33 per foot = $333.00 and 10° of 4" PVC screen at $5.868 per
foot = $56.60 will be provided for a total commodity cost for o=
well of $389.66.

The total materials cost for a handpump well installation thus$ i#
$811.41. Including some allowance for lost steel casing, dri.-
bits, and tools and spare parts for repair of the handpumps,
total allowance of $1,000 for the commodities in a handpump we-: -
installation might be appropriate.

CARE: $2,500 each. 102 installed.
Sul ‘ble E] ic P
Generator

PUMP HQUSES

-

USAID paid for the commodity costs of the pump house &~

Georgeville. It appears to be a typical installation.
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STORAGE TANKS
Ground Level

Be Meyer of MSF/Holland reported the following costs for ferr. -
cement tanks built by a private contractor:

0.22 per gallon
$.25 per gallon

800 gallons for $175
1,500 gallons for $375

Roland Rivers, RWSEP:

Crique Sarco. 8,000 gallons for $2,500 = $0.31 per gallon.
This was a Peace Corps project.

Sam Dowding, USAID:

Georgeville. 20,000 gallons for $15,250 = $0.76 per gallon.
Elevated

Silk Grass. 7,000 gallons for $18,500 = $2.64 per gallon.

Santa Clara/San Ramon 20,000 gal. for $60,000 = $3.00 per gal.
Galvanized Steel

MSF/Holland:

500 gallon for $360
1,000 gallon for $600

$0.72 per gallon
$0.60 per gallon

PIPKE
MSF/Holland: 4" PVC $2.00 per foot.
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W S (RWSs

Unless otherwise noted, the costs are for materials only. The
community provides all labor.

From Douglas Wilson:

Seine Bight $100,000

Hopkins $100,000
Gale s Point $50,000

These are estimated costs for systems not yet built.

From Sylvano Guerrero:

San Antonio $50,000

Santa Clara/San Roman $75,000

Douglas $35,000 (Rehabilitation of ext. system)

LATRINES

MSF/Holland: $35 for elevated latrines; $67.50 for regulsr
ones. These costs are only for the materials i.:

the base. The villagers provide all labor and the
materials for the superstructures.

CARE: $90 for regular (ground level) latrines. 1150
built.
MISCELLANEOUS
Sack of Cement

Concrete Blocks MSF/Holland: $0.35 Each.
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1.0 DRILLING COSTS 4 (12/9

1.1 Assumptions

1. Utilize existing drilling rigs
Base cost of rig - $45,000.BZ = $25,862.CON
Base cost of trucks - $15,660.8BZ = $9,000.CDN
Depreciate over 10 years
Operate rig for 2000 hours per year
Currency conversion $2.00BZ = $1.15CDN

$1.74BZ = $1.COCDN

Base year of estimate - 1979
8. Inflation factors - estimate Canada 10% per annum -

oY OV B W N
« o e e e

Belize 15% per annum

1.2 Annual Fixed Costs - Rig

BELIZEAN  CANADIAN

1. Depreciation - 10% of rig
CoOSt viivviiiiiiiiiiine, $ 4,500 $ 2,586
2. Repairs - 75% of depreciation 3,375 1,940
3. Investment - 10% of rig cost 4,500 2,586
TOTAL $12,375 $ 7,112
1.3 Annual Fixed Costs - Vehicles
1. $0.30 per mi{e for 20,000
miles incl. reciat1on,
insurance, f f repairs. 10,440 6,000
1.4 Fixed Hourly Costs
1. Rig - $12,375 + 2000 hrs. 6.19 3.56
2. Fuel - 0.75 gal/hr x $3.00BZ 2.25 1.29
- 3. Lubrication - 50% of fuel cost - 1.13 ' 0.65
4. Vehicles - $10,440 ¢ 2000 hrs 5.22 _ 3.00
TOTAL EXCLUDING WAGES - $14.79 $8.50
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BELIZEAN CANADIAN
1.5 Annual Wages $ $ |
1. driller 6,600 3,793
2. helpers (2) 7,000 4,023
3. overhead - 25% 3,400 1,954
TOTAL 17,000 9,770
TOTAL PER HOUR 6.81 4.89
4, Annual Subsistence 4,000 2,299
Hourly Subsistence+(48x48) 1.74 - 1.00
1.6 Summary
1. Fixed hourly cost-rig,
vehicle tovierenavenen : 14.79 8.50
2. Hourly wages 6.81 4.89
3. Hourly subsistence 1.74 ‘ 1.00
TOTAL HOURLY COST 23.34 14,39

1.7 Approximate Cost of Drilling

1. Assume average drilling rate of
1% ft/hr

2. Cost per foot of well 15.56 9.59

1.8 Total Annual Cost per Rig_

1. Fixed cost - rig 12,375 7,112
2, Fuel - 4,500 ' 2,586
3. Lubrication 2,250 1,293
4. Wages and overhead 17,000 9,770
5. Subsistence 4,000 2,299
6. Fixed cost - vehicle  _10,440 6,000

50,565 29,060
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COST OF SERVICE RIG BELIZEAN | CANADIAN

$ $
2.1 Assumptions
1. As per 1.1
2. Cost of rig . : -~ 26,100 . 15,000 .
2.2 " Annual Fixed Costs
1. Depreciation 10% of rig cost 2,610 - 1,500
2. Repairs - 75% of deprecia- _
tiON tiveeerscoreocvoans ees 1,958 1,125
3, Investment - 10% of rig cost _2,610 - 1,500
4, TOTAL 7,178 . 4,125
2.3 Fixed Hourly Costs
1. Service rig - 7178 + 2000 3.59 2.06
2. Fuel - 0.75 gal/hr x $3.00BZ 2.25 . 1.29
3. Lubrication - 50% of fuel cost 1.13 0.65
-TOTAL EXCLUDING WAGES 6.97 4.00
2.4 Annual Wages
1. Pump repair man 5,600 - 3,218
2. Helper 3,500 2,011
3. Overhead - 25% 2,275 1,307
TQTAL 11,375 6,536
TOTAL PER HOUR ' 5.69 327
4. Annual Subsistence 2,700 1,552
Hourly subsistence + (48x48) | 1,17 0.67
2.5 Summar
1. Fixed hourly cost | 6.97 . 4.00
2. Wages 5.69 3.27
3. Subsistence 1.17 : 0.67

TOTAL COST PER HOUR 13.83 7.94




3.0

4.0

5.0

BELIZEAN ~ CANADIAN

2.6 Total Annual Cost for Rig $ $
- 1. Fixed cost - rig 7,178 4,125
2. Fuel 4,500 - 2,586
. 3. Lubrication N 2,250 1,293
4. Wages | . 11,375 6,537
5. Subsistence : 2,700 1,552

TOTAL 28,003 ' 16,093

COSTS OF CASING AND SCREENS

. 6 inch steel pipe - $4.90/ft.CON ($8.538Z - $13.00BZ fob BZ)
6 inch plastic pipe - $7.51/ft. CDN

. 6 inch-plastic screen - 10 ft. @ $500.CDN

4 inch plastic pipe $5.00/ft. CON

. 4 inch plastic screen 10 ft @ $300CDN

U o W N =
) .

AFPROXIMATE COST OF DRY HOLE

1. Assume 100 ft. deep - casing recovered
2. Cost ' ' 1,556 959

APPROXIMATE COST OF SUCCESSFUL HOLE

Assume 70 feet deep

1. A

2. Drilling cost 70 x $15,56/ft 1,089 - . 671

3. Casing cost 70 x $1¥ft . - 910 S 523

4, Pipe slotting 10ftx$7/ft .70 40

5. Materials 20 , 12
TOTAL : 2,089 - 1,246

6-4.
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6.0

BELIZEAN ~ CANADIAN
$ S
ESTIMATED COST OF PUMPS
"~ 6.1 Hand Pumps 696 400
6.2 Submersible pumps | '
up to 50 gpm from 60 ft. 3,480 2,000
6.3 Windmill driven pump : -
: .up to 5 gpm 2,610 1,500
6.4 Diesel or gasoline driven pump '
1. Motor 6,000 3,448
2. Converter _ 1,000 575
3. Pump : 500 287
TOTAL - 7,500 4,310

Gasoline motors are likely to be 50% cheaper than the

estimated price but present a greater hazard to groundwater quality
if the fuel is improperly handled.

7.0

8.0

OTHER ASSOCIATED COSTS

Pump base for hand pumps 20 12
2. Pump housing - Type 1 - .

submersibles 3,480 2,000
3. Pump housing - Type 2 - -

diesel driven . 500 287
4. Well appurtunances 200 115
5. Connection - well to reservoir 500 - 287

COST OF RESERVOIRS

.Variab1e - depending on capacity

could be in range of $2.00 to $5.00/gallon

Reservoirs should be sized to provide for the 20 year maximum

day demand and for small emergencies in the following manner:

20 year population x 20 year average day demand (ie. 20 Igpcpd) X2
= reservoir capacity in Imperial gallons -

Each system will require a design to meet local conditions and
constraints. A minimum system pressure of 10 psi is ;uggested.

6-5



BELIZEAN CANADIAN

' s

9.0 COST OF TEST PuMPS (2)
1. Pumps (2) - 50 gpm from 60 ft 7,064 4,060
2. Portable generators (2) . 3,480 . 2,000
3. Spare parts ' 3,532 2,030

TOTAL 14,076 8,090
10.0 COST OF SPARES FOR RIGS ,
' 1. Bucyrus Erie 22 W's 17,400 10,000

2. Edeco's 17,400 10,000

TOTAL I 34,800 + 20,000

- 11.0 COST OF VEHICLES (3)

1. 3/4 ton, four-wﬁee] drive pickups '
$9,000 each 46,980 27,000

12.0 COST OF PARTS FOR HAND PUMPS

1. Assume 25% of capital cost/well 174 100

13.0 ANNUAL COST OF LABORATORY CHEMICALS
& 1. Estimate $1,000CDN/yr ' 1,740 1,000

1 14.0 ANNUAL SALARY COSTS - OFFICE

] 1. Program Manager 10,000 5,747

{ 2. Program Hydrogeologist 8,000 4,600

‘ 3. Drilling Maintenance 8,000 4,600
Superintendent _

4. Water Resources Technical 4,000 - 2,300

5. Subsistence 3,000 1,724

E 6. Overhead - 25% 8,250 4,743

TOTAL U 41,250 23,714




15.0

ESTIMATE OF FREIGHT, TRANSPORT AND INSURANCE COSTS

- estimate $0.33/ton mile including transfers and insurance

- distance to Belize is approximately 3,700 miles

- estimated cost factor - $1,230/ton

- casing to be purchased in U.S.A. at est1mated
transportation cost of $615/ton

| BELIZEAN CANADTAN
1. Service rig est. 3 tons $6,421 - $ 3,690
2. Test pumps, spares, ' ' ‘

generators est. 1 ton . 2,140 1,230

- 3. Pick up trucks ' .
(3) - est. 6 tons 12,841 7,380

4. Spare parts for .
rigs est. 4 tons 8,561 4,920

5. Casings: steel 1000 ft
. at 14 1bs/ft _
: est. 7 tons 7,482 4,300

plastic 3000 ft
at 2.5 1bs/ft : '
est. 4 tons 4,280 ' 2,460

6. Hand pumps 50 at 120 1bs
est. 3 tons 6,421 3,690
7. Spares for hand pumps o
est. % ton 1,079 620
8. System well pumps . a o '
est. 1 ton 4 2,140 1,230
TOTAL , $51,365 $29,520
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File: MHealthW

ANNEX M. DESCRIPTIONDS AND ACRONYMS FOR HEALTH WORKER ROLES

Presented below are descriptions of the roles of various persons
and/or groups who participate in health activities and/or
community development, and the acronym used for them, if any.

DHT District Health Team. A large district-level committee
consisting of program managers from government
ministries and non-government organizations involved in
health or community development activities.

DCC District Core Committee. A sub-group within the DHT
made up of the program managers who implement the plans
of the larger DHT. '

District Implementing Team. The 1local sub-unit of
RWSSP. Consists of the District Coordinator, a Health
Educator, a Carpenter/Foreman, and a three man well
drilling crew.

DC District Coordinator. In charge of the RWSSP District
Implementation Team.

DT District Trainer. District-level staff of MOH/PHC
Division, responsible for CHW training and DCC

orientation to their roles in the training of CHWs.

DHE District Health Educator. District-level staff of 1)
RWSSP, responsible for community health education
activities & mobilizing community participation related
to RWSSP program; & 2) MOH /HECOPAB, responsible for
health education for the district.

CHW Community Health Worker. A volunteer selected by the
community to provide certain PHC services to +the
community It is intended that there be at 1least one
CHW per village. CHWs are trained by the District Core
Committee (DCC) (in actuality, often by NGOs). An
important component of the national PHC strategy.

vC Village Council. A locally elected volunteer body
representing the community in most interactions with
higher level government and/or other agencies. Tends
to be polictical. VHCs were established in an attempt
to avoid the polarization that marks the Village
Councils.

Annex M Page - 1



VHC

CHE

PHI

PT

Village Health Committee. A locally elected volunteer
body representing the community, and facilitating their
intervention, in issues concerning health and community
development.

Chief Health Educator. Head of health education
component of RWSSP, responsible for planning,
implementation and evaluation of health education
activities, including training and technical

supervision of RWSSP DHEs.

Public Health Inspector. MOH/EHS staff, responsible
for a wide range of environmental health inspections.

Principal Trainer. MOH/PHC Division staff responsible
for technical assistance to, and training of, DTs.

Annex M Page - 2
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Increasqad Produotiv:
through Battar Bea:.

STATEMTNT _OF WoRK
EXTENSTION OF ﬂ;TBﬁj:ND GAHITATION ACTIVIT!ES
PY »

—

ODJECTIVE! ‘The objiadtiva of thia activity is te imptove the
capaclly of Lhe Ministry of NHtLUrAl Resource® (MNR) in aoli"'

to plan, implement and gustain a YUTAl watef and g
prageam, ‘Thé pucrpese of the acti¥ily La tu during 4 pe

agsistange ito be financed by USAID for approXimately :wo £isze
years, with the above objocbi e in mind,

SCOPE OF WORK: A three personm team of technlical consultants
to be suppiemented by USAID/Bdlize, and MNR staff in Belige, '
required to achieva the abeve stated purpose of the astivity.
The consulting team will comprise a sanitary engineez,, an
ﬂm&hti!? Lfin Hulal anaiver., 4mA B RAIIH*'L{ ‘lrlﬁlamauu !
dpdé 8 ne mamber of theq team will be designated taawm

leadcr, who will be responsible for coordinating ths team's
Wwork and ensuring that the prdduct {8 complate.

The product of tha team will He a ptoject papor (PP)° anendment
to be prepared in consultation with 'USAID/Belizd 2and the
Hinletey of Natural Resources The team will meat with and
interview personnel in the MNj and ather govoernmens dopartme” -
288 necesjary to obrain infarmation on the auotainabllicy of

L__currmu.-. Water and_sanitation. .fragram. The team will be ava‘.

of alr‘applictbéo repgfcz, in ludiﬁqabut nat limito? to the
v ua . AW vORmaR mle . —-
{§REULE§Rg8?ctepo:t Rn 1I AL

atrative Tablas 6£°Conten a xa
{neludad 4o an hnnak kA thina !Ainn“n‘ gg wggu.

Tha manbers aof tha team will g

seform the fodlowing evycollic
taoka

a) Sanitary Engineer

- review project documenrtation related to the
{molamantation 6f the jwater and sanitation prograong

BEST AVAILABLE COPY
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dincngs Aq nqadaed, inaluding taking £leld tLripa, w
HNR 8tAaLf to determie the status and requirements
the program for its avatainable devalopment:

- deting in cootdination with MNR, USALID and othar
apprtopriate agenciesn gha strategies and progran
acLivitidd in Watér and sanltaeion, ta he aceonplis
in the uexlL twu yeais| wlllt USALL PURBIAS, . .

- Avaft apnd finallze Lhe Tovlinival Anulysis/ and Pruls
;technical description;/sactions of tha PP Amendnent.

collaboratien with ather toam Members as NQGCOIsArLY

b) Eeonepist/¢inaneial Apalyst  Tom  momeAT,

»

review technical plang, proposed and alternative ¢
with the sanitacy engfnee: and comaunity developnme
epedhallat, ‘
-« Adlscuas casts wirh the MNR USALD and Ministry of
Finanoe within the magro-cconomic context of Balize
- develup a cunmparatival analyals 3L rdcurrent costs
in¢luding an examina:ion of cost containmaant option:
wnd furkther, an 299nofiw anairyolo {noludiny mwunalvl:
analyses, i

- datermine the finaacidl and ecenomie suotainability
the project. Y
r

c¢) Conmunity Developmert, Speclalist

- review community devalopment and health education
activit{iea conductad ta dare,;, nnd re¢ommendations | ¥
the futute,. P

discuss wich pertinent personnel, including taking

£iold wrips, in order to datermine naseds and

accaptabllicy o8 vnrtéus optiona for oommunity
devolo§menh/hqalth ¢dycakien support to tha projaat,

- In collauocatlon withjothiuy zgam mamparsd, MNR Aaad
USALD, define or elabgrate a community atratagy whid
leads to accomplishmant of-tha project'a goals.,

- deaft dagcription ¢f fubtuxe actjviticyg In this aten
nAeaggary to 4dmplament she bcahnieal water and
sanitation effocts, an assesament of institutional
taadiness to implemeni and maintain the CB/HB progr-n
and a social soundness analysis,

- avalyze from avallable informacion tha impddt thé

program iz likely to navo on weMean's partioipatien -
1{velihood.

1n addition te spacific technical tasks, the team laador Wil
vyululinawy Lhig vunpleLiun ul guy vy, apng tg CALS &R3 Wil

asnign addisbional wWriting taeka which ave wubt Cuvessd by ALU
and MOU personnéel to other Lewn emmbary ay appropoiate,
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A prajact peviaw panel conmprioing MOl and USAID PACBONNAY Wisn

ba aatanlialbed ko provide guidanoe and commanta to eha FTARN L
Lha projase A39RLABAAAC ééeeaag

guan;g;%gwxougz Each ¢onsultapt ahall poassesd an advancad
egree (n a/har apeclalsy, overx five years eapyriynce iy the
fia)ld of devalepment, and AID project dooign ot project

evaluation sxporienca. Démonafrated excetlnnu wedtbing awitye

AL 9ARTHLIAL, MINEWROAOA WLl B4 glven to conguleantd whe

have leng-teym fi0ld oMpariance in uulsidevelopea codntries.
and evaluation or work expe:iche With U, 8. PVos,

Tha Sanfkary Endineer muat ka pki{lled {n grganlizacional
___analysies of rural water and sapltation programs, To this en’:

1t is expected that this exper: will have credible axporiencs

with warar well-drilling equipirent_and_organlzationp, aand Waces
T aysatems conatruction programs, ‘

REPORT: The report of this copsultancy will be thas PP

amendment of which a completae draft will be left with

‘USAID/Belize and the MNR ai thr end ¢f the consultanoy.

LEVEL QF BFPORT: The Sanitary Bngineer and community

. developmant spacialists will 8ach ba required for 24 workdays,
and the sconomist for 15 days,, Six-day work weeks are
aurhorized, Twe days ak tha bRginning.<of thils vounaultcangsy mMaY
bhe alletted £or team planning peesions and fur fumiliariaing
consultapta with the Water and SaniBation for Aealth™ (MASM)T
Projoot.Y bbb AL

' 4
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August 11, 1989
File: QPolicy

ANNEX @

SUGGESTED MODIFICATIONS
OF THE
NATIONAL POLICIES FOR THE CONSTRUCTION AND MAINTENANCE
QF WATER SUPPLY AND SANITATION SYSTEMS

The July, 1989 draft of the National Policies follows this note.
It has been marked up to show suggested modifications.

Where these are short and simple, e.g., typographical changes,
the suggested modifications have been marked directly on the
text.

Where larger modifications are suggested, they have been typed
below inside quotation marks., and are labled as inserts. The
locations of the inserts are marked in the text of +the National
Policies.

Some notes are alsc included below, but are not in quotation
marks and generally reflect issues for thought and discussion
rather than additions to be made to the National Policies. :

* K KK
The pages should be numbered for easy identification.
Insert 8:

“"The basic tenet of the MNR documentation will be that the Boards
of Management are independent and are expected to be self-
reliant, that they have full authority to set rates, collect
fees, and take action such as disconnecting persons who do not
pay, and that they have the responsibility for mobilizing money,
labor and whatever other things are required to keep the system
in operation.”

Note 9:

There seems to be a lack of understanding of the difference
between a "built-up” privy and a composting privy. Privies are
"built-up” when there is a high ground water table so that the
excreta are a minimum of one meter above the groundwater table,
or where +thre 1is rock and it is difficult to dig a pit.
Composting privies can have the same general form but are
intended for holding the wastes for a long period of time to
render them suitable for agricultural use. As noted in Section

Annex Q Page - 1



III. G., the author aquestions whether the compost will actually
be used in Belize. :

Note 11:

The concept of giving the village mechanic a set of tools appears
to have ©been borrowed from a World Bank model that pertains to
very poor societies. Since virtually every Belizean village has
at least a few automobiles, and since these are repaired in most
cases by the owners, there is sure to be an adequate supply of
tools in the village for repairing handpumps.

Note 11A:

S5ince District Maintenance Teams are supposed to cover two
districts each, they will be receiving orders from two District
Coordinators. Some means will have to be worked out to
coordinate the two sets of orders.

Note 12:

The author gquestions whether a computer is needed and whether it
will actually speed up the process, especially since it is likely
to be located in Belize City, far from the District Coordinators
who process and act on the information.

Note 1ZA:

The District Public Health Inspectors have difficulty getting the
desired samples and sending them +to the laboratory because of
lack of +transport. Consideration might be given to asking the
National Malaria Control Program to assist with sampling since
they are better equipped with transportation and regularly visit
the villages anyway.

~
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ON

WATER SUPPLY AND SANITATION

NATIONAL POLICIES
FOR THE
CONSTRUCTION AND MAINTENANCE
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WATER SUPPLY AND SANITATION SYSTEMS

July 1989



I. GENERAL:

A. Guidance
l. These policies cover:

- the establishment and composition of a National
Coordinating Committee;

- the drilling of wells;

- installation of handpumps (HP);

- construction of rudimentary water systems (RWS);

- construction of rainwater(Systems;

- construction of sanitation latrines; : ':éjiﬁ

- maintenance systems for all of the above; and M e

- water quality analysis and treatment.

2. These policies do not govern the construction of hand
dug wells. However, projects which are implemented
under these policies in villages where hand dug wells
exist, shall provide educational programs on the
protection, improvement and sanitation of those hand
dug water sources.

3. Health Education efforts covering, at a minimum, the
community participation and technical modules of the
Health Education manual, shall be conducted in every
community prior to any construction of water supply
and/or sanitation systems, and shall continue
throughout the life of the project. After project
termination, HECOPAB shall continue to support health
education programs in the villages. Each project
developed in the water and sanitation area shall
provide technical assistance resources to train and
develop local capability in this area. The HECOPAB
should be central to coordinating and implementing all
HE/CD aspects of the W/S projects.

4. Each beneficiary community shall establish a Village
Health Committee (VHC) which shall function under the
auspices of the National Primary Health Care Committee
(NPHCC), and be integrated within the District Health
Team (DHT) structure. The projects will assist the
villages to establish their VHC where none exists.
Where a VHC already exists, the projects will cooperate
with and strengthen it. The VHC shall sign a written
agreement with the Government of Belize before any
construction activities start in the village. The
terms of the written agreement will outline the



s'{ (]

responsibilities of the two parties (GOB/VHC), and the
contributions by the parties. Each agreement shall
include community participation in construction and
maintenance of all systems (HP, RWS, latrine) installed
through the program,

5. A maintenance program shall be developed for all water
and sanitation systems constructed under the provisions
of this policy. The program will be applied nation-wide.

6. When villages identify their needs for water and
sanitation on their own, these needs shall be made
known in writing firstly to the Ministry of Natural
Resources, through the District Coordinator. Letters
identifying needs at the village level may be copied to
the funding agencies operating in those areas if the
funding agency has already been consulted by the
community.

7. Prior to the drilling of any wells, every attempt will
be made to base the site selection on available
hydrogeological data.

8. Each project supporting drilling shall assist with the
development of hydrogeological mapping using data
obtained from the drilling logs. Copres o?’ gl( well
‘bfjj) A b““ suctesshul a~ed o ATeccesstl el

shall be sent 4 AUSFP. &RUSSPY 5 hall cle res
Conditions: A Q\.?\.\() 53_{1"&,.«\—@“’— ‘f'L-\.Qfe_ ewelt /Q‘jg"

1. Community participation in the planning, construction,
and health education phases of these projects is
essential to successful installation and usage of

When the drilling of wells, or construction of RWS

VALY physical outputs.
' 2.

reservoirs on private property cannot be avoided, the
MNR will execute a written agreement with the
land-owner acquiring the specific piece of land as
public property, and providing compensation to the
land-owner at rates prescribed under existing law.

3. The national maintenance program elaborated in Section
IV of this document, must be followed and supported by
all projects implemented under these guidelines.



IT. COORDINATION AND MANAGEMENT:

A, Committee

! 1. Policy:

a) A National Coordinating Committee on Water Supply

and Sanitation shall be established for the
following purposes:

(i)to coordinate financial, technical and human
resources in order to ensure adequate and equitable
clean water and sanitation coverage to the rural
population of Belize;

(ii)to share information on technical,
administrative and policy matters arising from
implementation of individual projects or originating
from donor organizations that are of interest to
other members;

o)

w)to study implementation issues common to all

+ |projects or affecting the national program which arise during
Ais project implementation, and to recommend solutions to the GOB

and donors:
1v" "%

gyfto collaborate, to the fullest extent feasible,

| *, on baseline data gathering, program monitoring, and evaluation
En with the intention of developing comparable indicators and data
—> to measure national progress.

b)

The committee shall be comprised of representatives
from the Government of Belize, Donor Agencies, and
private voluntary organizations involved in water
and sanitation projects in Belize. Representatives
shall be as follows:

(i) Government of Belize:

- Ministry of Natural Resources

- Water and Sewerage Authority

- Medical Officer of Health (Environment)

- Health Education and Community Participation
Bureau

- Water Quality Laboratory

- Ministry of Labour and Social Services
(Community Development).

- Ministry of Education

- Bureau of Standards



(ii) Donors:

- United States Agency for International
Development (USAID)

- United Nations Children's Pund (UNICEF)

- United Nations High Commissioner for Refugees
(UNHCR)

- Peace Corps

(iii)Private, and Voluntary Organizations (PVOs)
- Cooperative for Amerlcan Relief Everywhere

(CARE)
- Medicos sin Fronteras/Holland (MSF/Holland) .i$£
- Project CONCERN N cenmm i ttee shall JSe€
(3 V) Such Shiers &) sxe Yo Horn.

c) Representatives from the Donor and PVO community
shall be added to or retired from the Committee
according to their project activity in the water and
sanitation area in Belize.

d) The Committee shall meet at a frequency, time and
place set by consensus.

e) The Chairman of the Committee shall be appointed by
the Ministry of Natural Resources, and should be a
senior member of the management team from the
Government of Belize. The appointment shall be for
a one year, renewable period.

f) The Secretary to the Committee shall also be
appointed by the Ministry of Natural Resources, and
should normally be a member of the Rural Water
Supply and Sanitation Program Staff.

g) The Committee shall appoint sub-committees, as
required, to deliberate and to develop
recommendations for the full Committee. These
sub-committees shall meet as frequently as needed to
complete their tqfhs of reference.

.

h) A core committee of the National Coordinating
Committee shall be appointed to meet monthly for the
purpose of coordinating ongoing project activities,

Conditions:

a) It is essential that meetings of the Committee be
structured and desired outputs planned. There should be a
process of evaluation to ensure that meetings produce
desired outputs.



b) Effective participation by all members is esseatial te®
the success of this coordination effort. The nominated
representatives from each organization should_—either=—
either be able to commit their organization, or to
effectively represent its views while seeking
concurrence from senior management.

III. CONSTRUCTION

A, Hand Pump Systems

l.Policy

/

a)

b)

c)

d)

In all cases,the well, casings, pump and materials
for the pump pad shall be provided to the
communities by the GOB/projects. The communities
shall contribute labour for site preparation and
drainage under MNR supervision.

Existing pumps will be repaired, if necessary, ot
replaced with an India Mark II, if appropriate.

Hand pumps shall be installed at an average rate of
one pump to 10 families. Variations to this average
are permitted, within reason, depending on the size
and spatial distribution of the village population.

Existing wells will be rehabilitated where necessary
and possible, or new wells will be drilled.

Conditions

a)

b)

The Village Council and the Village Health Committee
must have advance notification of the number of
pumps to be placed in the respective villages.

The Village Council and the Village Health Committee
will be consulted on the locations for the hand
pumps within the technical guidelines as follows:

(1) Wells will not be drilled on private property,
except where unavoidable.(See General Guidance §5)
(ii) Wells must be at least 100 feet from a latrine.
(iii) Wells must be away from burial grounds and

open wells.

(iv) Swamps and low-lying areas will be avoided.

(v) Wells must be accessible to all users, and clear
of roads.

(vi) The National Coordinator and District P.H.I.
will concur in providing final approval of each site.
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d)

e)

£)

q)

h)

(v)Standpipe installed 3 feet inside each eligible
householder's property line. No standpipe shall be
provided to households which have not contributed
the agreed labour #Zmoffetrty=Fabe? and monetary
contributions to project implementation.

Eligible communities shall arrange, through the
Village Health Committees, to provide labour on

schedule for digging of trenches for the

transmission and distribution mains, laying of the
pipe, and backfilling of the trenches. Where
feasible, communities will also be required to
provide labour for the construction of water
reservoirs and pump houses., Where individuals or
the community are unable to provide voluntary
labour, the VHC shall collect or raise funds within
the village to contract and pay for the required
labour. ‘ ’

Extensions to the system beyond the standpipes in
each yard, i.e. home hook-ups, shall be at each
householder's expense.

Technical Assistance will be provided to the
communities in making decisions on selection of the
water source, storage and distribution systems, and
financial planning and management.

Seventy percent (70%) of the total families in each
eligible community shall agree to participate in the
program (comprising health education, community
development, and construction activities) before the
village is included in the projects' shortlists.

If a village decides it does not want to have a RWS
on the basis of these policies, economically and
technically sound alternatives will be explored,
before a decision is made as to the solutions
implemented in that village.

Conditions

a) GOB agencies will apply and supervise the

application of these policies equitably to all
beneficiary communities. Deviations from these
guidelines will be made only after exhaustive study
of all alternatives.



NSOAT

b)

g —

c)

A Board of Management (BOM) for each RWS will be
established and trained prior to the completion of
construction. Members of the BOM will have specifie¢
responsibilities which will be spelt out in
documentation prepared by the MNR and revised from
time to time.

The source of water for each RWS must be evaluated
on the basis of the most economical way of providing
an adequate supply of clean water. Deep or shallow
wells, natural springs, infiltratior galleries, and
surface water will all be investigated where
available, and the best solution selected.

C) Rainwater Harvesting Systems:

1. Policies

a)

Rainwater harvesting systems will be supported and
implemented only where other alternatives (drilled
wells, natural springs, RWSs) are not technxcally

or’égqgaflnancxally possible.

b)

c)

d)

Assistance 'in these schemes will comprise:

(1) construction of a large reservoir at the
school or community centre;

(ii) materials for the construction of one-1000
gallon ferro-cement ground tank per household.

(iii) technical guidance and supervision for tank
construction.

The community will provide scheduled voluntary
labour for the construction of the ccmmunity
reservoir, and individual householders will provide
labour for the construction of the household tanks,
galvanized roofing material, and quttering for the
roofs (to fill the tanks).

In developing programs with Donor agencies/PVO's,
the MNR shall look at the resources available and
how they are scheduled. Program solutions should be
developed on the basis of resources available, and
rainwater harvesting is to be considered as a
primary option when drilling resources are likely to
be scarce or unavailable.
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2. Conditions

a) Each householder will contribute a determined small

sum per family at the beginning of the project to a
village revolving fund. The fund is to be used to
provide loans to new families in the village, who
desire to construct similar tanks.

D) Sanitation Systems

1. Policies

a) The following materials will be provided to the

b)

c)

q —>

villagers under the sanitation programs:

i) collars;

ii) slabs;

iii) risers;

iv) concrete work for compost and "built-up"
latrines, where necessary; and

v) ventilating pipes.

Individual householders will supply the materials
for the superstructures of their household latrines,
and will also be responsible for getting the latrine
pits dug, and the superstructures erected. The

‘householders, through the VHCs, will collaborate in

the construction of the collars, slabs and risers
for the entire village, or section of the village as
determined by the VHC.

Several alternative latrine-types shall be available
to the villagers based on the physical conditions
existing in the village. Compost, and "built-up"
latrines shall be offered as alternatives to the
regular ventilated improved pit (VIP) latrines



d)

primarily promoted in the rural areas. The design of
the riser and superstructures shall be discussed
with the villagers when the projects are introduced
to the village. These shall conform to cultural
preference and to the molds which are used currently
by the GOB programs.

Donor projects shall be designed to provide several
set options as solutions to the lack of adequate
sanitation. If villagers determine by consensus or
majority vote that none of the options is desirable,
a decision shall be made by the MNR whether to
exclude that village from the current project and to
wait for the more desirable solution to be provided
through other means.

2 Conditions

a)

S ? A»L,uﬁfzz

Iv.

b)

The uniform sizes and standards for collars, slabs
and risers as established in the manual

" "
(Phillippeaux) shall be followed.

Each beneficiary household must contribute a small
sum, to be determined by the VHC, to a village
sanitation fund. The sum may be paid either at the
beginning of the project in a lump sum or at monthly
or other frequencies. The fund is to be used to
provide loans to new families in the villages who
desire to construct VIP latrines,

MAINTENANCE

l.

a)

b)

Policy

There shall be a single maintenance structure for
hand pump systems and RWSs even though, in
operation, the structure will deal differently with
the two types of system.

A three tier system of maintenance, as described
below, will be operated: .
(1) Village Safe—Water—Group - cleans and monitors
ha~dpu nd reports condition or damage to the
the hext level. For RWSs this group will
monitor the condition of the taps and

| ©



standpipes, and the pumphouse and
tank/reservoir.

(ii) Village Mechanics - The mechanic for the
handpumps will tighten notes and bolts, grease
the pump where necessary. This work will be
restricted to the head of the pump, and will
not involve anything more elaborate or
technical. These mechanics will be trained by
the next level and will be given a set of

VoT ¢ 1L ——— | basic tools with which to carry out their

Sy

tasks. Two persons will be trained from each
community for these tasks. In RWS villages,
the village mechanic will organize tank
cleaning and plumbing repairs, in addition to
performing basic maintenance and minor repaita
to the engine, pump and tank. This individual
will be trained by qualified personnel from
the GOB, or the agency responsible for
constructing the system. All breakages or
damage that the Village Mechanic is unable OF
untrained to perform will be reported to the
next level. '

(iii) District Maintenance Team(DMT) - A minimum of
three teams will be assigned to cover the
entire country. As resources permit, and
according to the demand, the GOB will add more
teams to supplement the minimum three teams.
Each DMT will have a minimum staff of three,
equipped with a truck, tripod, and tools. The
DMT will be programmed on regular monitoring
rounds, but will also respond to emergency

c)

d)

T~ V\“(C(j

e)

> situations. The DMT's program will be
developed by the District Coordinator.

Communities will finance the procurement of grease
for the handpumps from their own resources., The Co8t
of other major repairs will be financed by the GOB.,

Operating costs for the RWSs will be paid out of
funds collected by the villages as user fees,.
Assistance will be provided to the villages for the
establishment of collection _and assessment systems,
ers alone_/ ﬁ\mwak'ﬂo_,r electTed Boa~ths
The standard contractual agreement which will be pga.. -
signed between the GOB and each community will
define the level of maintenance support to be
provided by the GOB and the concomitant =
responsibilities for maintenance by the community.

D -

. e -
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2. Conditions

1———~————\\_fglrsoards of Management in RWS villages must have the
seot and authority tojQcollect fees from users of the system
‘ ___,///) in order to pay for operating and maintenance costs.
a “"Q #q‘¢i €~ Tov e an ew‘(' a.c.‘h‘uv\ G q,\.«u{”:'
b) The minimum three maintenance teams must be L.
supported and supplied in the long term, in order to
ensure the projected life of these systems is
realized. r-

4 3

c) An information system to monitor the performance and
condition of all pumps and RWSs must be developed
and used for management of the rural water and
sanitation program. This information system should
be computerized to speed up the processing of

NMNoTY L ——f51 rgports_and ;hus improve management response to
field situations.,

d) Village mechanics must keep logs of RWS equipment
use and performance, which will form part of the
information system for the MNR. District
Coordinators will monitor and supervise this
documentation process.

e) Requests for maintenance work by the DMTs must go
through the District Coordinators who are
responsible for scheduling the teams.

V. WATER QUALITY MONITORING

l. Policy

a) The Ministry of Health(MOH) has the responsibility
to monitor the quality of potable water supplied
nation-wide. Through the Water Quality Laboratory,
the MOH is able to test samples of the water from
each source. District Public Health Inspectors are
primarily responsible for taking the water samples

| at the sources in the field and for getting the
samples in adequate time to the lab. for valid tests
to be completed. '

MsTE 1L A

b) This policy encourages the training of District
Coordinators in taking water samples and conducting
field tests. Cooperation and coordination of
efforts between the MOH and the MNR in this regard
will significantly improve the quality of the water
supplied to the communities.

12



c) Reports on the tests completed both at the field and
central laboratory levels shall be sent by the MOH
to the MNR for remedial action. The appropriate
remedies will be suggested with each report.

d) The MNR will be responsible for correcting any
deficiencies found in the quality of water supplied
through any GOB-constructed water source.

e) Samples of the water found at each new source
developed shall be sent to the laboratory for
testing prior to the commissioning of the source,
(i.e. the pump should not be installed until the
quality of the water being produced has been tested,}

2. Conditions

a) Tests must be conducted at least twice annually on
each water source in order to maintain the
monitoring system.

b) The Water Quality Analyst must produce an annual
report on the quality of water available nationally
in the rural areas. The report is to particularly
highlight any serious defects in water sources which
may have led to the closure of any sources, or are
potentially of concern to Health officials.

c) The information from the laboratory must be included
in the Information system on water sources so that a
national data base on ground water resources can be
developed.

] 3
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Annex P
Cc = o -
echnicsl
Statement of Hork: The Health Education Technical Advisor i:z

responsible for providing technical assistance to the GOB (MO
and MNR) in the analysis of the existing PHC strategy and HE/C.:
activities; and in the elaboration of a PHC and HE/CD workpla..
which responds to the needs of the population and the resource:
of the GOB. S/he will provide assistance to MOH & MNR personne-
(to be designated by the MOH and MNR) in the execution of th=
following tasks:

¥ identification of prevalent disease patterns in Belize:
associated knowledge, attitudes and practices of the population;
and corresponding environmental and socio-economic factors.

* analysis of all PHC and HE/CD activities being conducted
by the GOB and by NGOs with respect to:

- definition of the problem to which the
activities respond (including noting by whom & how
the problem is defined),

- long and short term objectives,

- the appropriateness of overall strategies ancd

particular methodologies used to achleves
objectives,

- the appropriateness and adequacy of available
resources,

- obstacles encountered and their resolution, 1%
resclved

- results achieved and/or realistically anticipated.
- duplication of effort with other HE/CD efforts.

This analysis will involve a review of all pertinent document:=
and observation of activities being undertaken in the field.

* identification of structural and organizational strength:
and weaknesses of the MOH in terms of its expanding focus on PHL
and HE/CD.

* elaboration of a national workplan for PHC and for HE/CLD.
to include:

- definition of the problem, the need for PHC and HE/CD
in Belize

Anunex P Page - 1



~ definition of PHC and HE/CD 1long and short ter:
program objectives

- identification of potential obstacles to t.
achievenent of objectives, and how they will =-
addressed

- identification of resources available, and needed, =
achieve program objectives, to include:

-- staffing required at central and distri
levels (number of staff, qualifications a:
any additicnal training needed at each leve_

-- other materials (vehicles, materials
equipment ete) °

~ identification of strategies to be used to achies
objectives

~ identification of activities corresponding to ea«
strategy

- elaboration of a program budget

- elaboration of a plan of action, including a calends
of activities and designaticn of responsibili
for each activity

- elabortion of a plan for program evaluatio

including specificaticn of indicators a:

frequency of evaluation '

Qualifications: The HE Technical Advisor must have a degree i-
community health education, community development or public
health. A Masters level degree in these areas is preferred.

S/he must have a minimum of five years overseas experience L.
community health education, including at least two vyea:
experience in implementation of community level HE/CD activiti

and at least three years in the management of such programs.

ta

LEVEL OF EFFORT

The Health Education Technical Advisor will be required for up =
four person-months. This assignment may be conducted in t%
two month periods, allowing for reflection regarding findir

before undertaking elaboration of the long-term workplan.
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