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August  13 ,  1983 
F i l e  : ISurnrnsry 

SUMPIARY A N D  RECOMMENDATION:? 

IISAI/Bel ize  rec~rnrcerids the  srncridn;cnt tcj t h e  IPTEH Projec;t No. - -+ i \jit ies &scri'n,zlj h a r e i f :  $55. fiC!f1-0@1e t o ;  a j  i 2 i~a~p i : i r : l t . c  ~ . k e  .x,-.,-.- 

t h e  t,i l=iter&l ccl.ripo:.?nt, sni:! lj 1 ad:] t h ?  ?~x;.,c!i:-,g rjlscie svsi lshile by 
t h i s  ztmendrnent. The p r o j e c t  a s s i s t a n c e  t e r m i n a t i o n  date w i l l  
r ema in  unchnng4 st J u n e  3 0 ,  9 b u t  t .hz ari l-~thorizerl!  l i f e  of 
pr i , jzc t  f:.inding w i l l  be irli:rc;asec! t.i? $ 2 . 3  :nil:ic;n U.5 .  ir: [ISAID 
f ulids . 

THIS WAS DRAFTED BY SAM. THE DATE APPEARS TO REFEP TO THE VLNS 
PHOJEC'I'. WE PROBAELY ijlJCilIT TO S A Y  THAT THE DATE IS BEING 
ESTEGEED TO JUNE 30 ,  1331 . 

E .  P r o j e c t  D e ~ c r i p t i c ~ r ~  I !  Finc;r:cisl  P l a n  Surnn~sr:~ (EY 
USAID) 

1 . P r s j z c t  Surrirnary 
-, - .  Summary F i n a n c i a l  E l a n  

C. P r o j e c t  I s s u e s  

The f ~ l l o w i n g  key i s s u e s  have  been  ad~ : I r e s s id  by t h e  P r a j e c t  
Development  Team d u r i n g  t h e  f o r m u l h t i f > r ~  of t h e  p r o j 5 c t  smendrnent: 

I n  o r d e r  t o  improve  i t s  capac i t2y  t o  p l s n ,  implement  and evz t lua t e  
r u r a l  water s u p p l y  and  s a n i t . a t i o t - I  pi-ogrsms,  RWSSP rle*ils t o  f i l l  
t h e  p o s i t i o n  of N h t i o n a l  C o o r d i n s t c ~ r  f o r  R u r a l  W~ter Supp ly  and 
S a n i t a t i o n  w i t h  q u s l i f i c d  s t a f f  whr, w i l l  woi-lc i n  c o l l a b o r a t i o n  
w i t h  t h e  R u r a l  Water snd S a n i t a t i c i n  Pr~grarn  Manager.  

M~nagemen t  i n f o r m a t i o n  s y s t e m s  nee2  t a  be d e v e l o p e d  w i t h i n  
WAEA/RWSSP ( f o r  p r G g r e s s  r e p o r t i n g ,  ~~~~~~~~~~yc~>ntrol, c a s t i n g  and  
c a s h  f l o w ,  h y d r o g e o l o g i c a l  i n f o r m a t i  c>ri a d  wster q u s l i t y )  f o r  
mcre e f f i c i e n t  a n d  2 f f i . c t i v i  p l a n n i n g ,  in ip le rmtnta t ion  and  
i v 5 l u a t i o r l  of r u r a l  w a t e r  s n a  s s r ; i t z t i o r ;  ; ~ c ~ . i v i t i e s .  

A backup Wster Q u s l i t y  Analyst shcl1.11d t r a i n e d  i n  th*  MOH;/EIIS i n  
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o r d e r  s t r e n g t h e n  t h e  c a p s c i t y  :tnd s t a b i l i t y  of  t h i s  n s t i o n s l  
Water Q u a l i t y  C o n t r o l  L a 3 o r a t c r y .  

A s  MOE i n t e g r a t e s  h y g i e n e  educ:aticn i u t c  t h e  tor= pr imary  s c h o o l  
c u r r i c u l u m ,  WASA/RWSSP Distr ict  Herllth Eclucators shouli! s e r v e  ss  
r e s o u r c e  p e r s o n s  t o  t e a c h e r s  i n  s p e c i f i e d  a r e a s  r a t h e r  thzn as 
i n i t i a t o r s  o f  c l a s s r o ~ ~ r n  t z s c h i r , ~ .  

RWSSP D i s t r i c t  H e a l t h  E d u c s t o r s  s h ~ u l d  c o l l s b a r s t e  w i t h  D i s t r i c t  
Hezl  t h  Tearns and  D i s t r i c t  r e  CcmrLitzsi;s i n  s t rcnct .k lening 
d i s t r i c t - l e v e l  s u p p o r t  t o  VHCs (and CHWs wh*i-e t h e y  e x i s t )  . 
T h i s  c o l l a b o r a t i o n  w i l l  f s c i l i t a t i - :  s brc4:ider f o c u s  on hes1t.h- 
r e l a t e d  problems o f  concerrl  t . i l  co;nrmunit.ies . 
I n s t i t u t i o n a l  c n p a c i t y  i n  h e a l t h  e d u c a t i o n  i n  zhz  GOB w i l l  be . . s t r e n g t h 5 n a d  by fi.:rtktzr t r a r n l r i g  i>S t h *  liW5S1' C h i e f  Health 
E d u c a t o r .  S c h o l a r s h i p  supp:?rt  w i l l  br p r o v i d a d  f o r  a one  y e a r  
Mas te r s  i n  P u b l i c  H e a l t h  progrsm st %I;<? U n i v e r s i t y  o f  t h e  West 
I n d i e s  i n  Jamhica d u r i n g  t h =  second y2ar of P r o j e c t  e x t e n s i o n .  

RWSSP w i l l  need t o  p r e p a r e  f o r  t h e  d e p a r t u r e  i n  September 133U o f  
t h e  CHE f o r  3 one-y*ar s t u d y  l e a v e .  

The MOH n e e d s  t o  d e f i n e  c l e a r l y  t h e  lor.&-terrn o b j e c t i v i s  r ~ f  i t s  
PHC s t r s t e g y ;  assess  t h e  s t r e n g t h 5  znd w i s l ~ n t s s z s  o f  the h e h l t h  
~ducat ion/cormrnunity development  .r.,ppr..osches b e i n g  used  t u  s;!~ieve 
t h e s e  c;l j e c t i v e s  ; and mar;-; c l e a r l y  L!:!cntify the s p p r ' ~ : ~ c h e s  and 
s t a f f i n g  ( i n  t e r m s  of numbers,  q u s l i t i e s  s r ~ d  t r j i r i i n g  j n e c e s s a r y ,  
s n d  p o s s i b l e ,  t o  t h =  achievement  c;f it.- ~ t j j c c t i v z s .  The p r o j e c t  
w i l l  p r o v i d e  t e c h n i c a l  s s s i s t . ance  t o  t h i s  e f f o r t .  

RWSSP management needs  ti, e:;an~ir:i: r z s s o n s  f o r  h igh  tu r r iover  of  
i t s  DHEs and t a k e  approgtr is te:  s t e p s  t o  r educa  s u c h  turnl;iver- i n  
t h e  f u t u r e .  

3 .  Well D r i l l i n g  

The number o f  w e l l s  needed i n  t h e .  proposed pr'ogrartj is  w i t h i n  t h e  
d e m o n s t r a t e d  c a p a c i t y  of the e x i ~ t i r ~ g  w e l l  d r i l l i n g  5quiprnent .  
The well d r i l l i n g  c a p z c i t y  c h ( - ~ u l d  improve due  t o  irr~pruved 
rnain tensnce  rnanagemcnt t h a t  i supplied t h r o u g h  t h i s  
p r o j e c t ,  and poss i tb ly  due  t(; r e c e i p t  of a d d i t i o n a l  w e l l  d r i l l i n g  
equipment  r e c e i v e d  t h r o u g h  u t h e r  p r o  j * c t s .  I f  , however,  
mechanica l  breakdowns sr i  more =xtr*rne t h a n  p r e v i o u s l y  
e x p e r i e n c 5 d  and a d d i t i o n a l  d r i l l  r i g s  a r e  n o t  f u r n i s h e d ,  it i s  
p o s s i b l =  t h a t  t h e  a v a i l a b l e  w e l l  d r i l l i n g  equipment  w i l l  n o t  be  
c s p a b l e  of  c o n s t r u c t i n g  t h a  r e q u i r e d  nurnber o f  s u c c e s s f u l  w e l l s .  
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The project will provide hy.drog:~olc,gic.~-rl r~nd well drilling 
technical assistance to improvz local technics1 capabilities in 
dealing with salt water intrusion. 

4. Misc+llaneous Technical Issues 

The use of ferro-cement water storsge taalc technology offers the 
opportunity of reducing the cost of w:it=r storaga to less than 
half of the cost of conventional storage technologies both for 
rainwater catchment systernv and ft~ji. !ibJSs. The lower .cost will 
increase the sustainability of both these types of water supply 
system. The project includes a furtl-icr demonstrstion cI f  ferro- 
cement technology. 

Mosina Jordan, USAID Representative to Belize 
Mellen Duf fy Tanamly , General DeveLopment Cjf f icer , US.AID/Eelize 
Sam Dowding, USAID Health Project Manager (Through July 31, 1989) 
Bibi Esssrna, USAID Health Project Man.?ger (After July 31, 1383) 
Bonnem H. Dickson Jr . , Sanitary Engineer Consultant, Team Leader 
Susanne Plopper, Health Education :ind Community Development 
Consultant. 

1 - 3  
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DRAFT 

Table 11-1. 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 Manzgement Technical $15,000 

Assistance 

2. 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 

3. 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 $35,000 
f. Materials for Ferro-Cement Tank Demonstration $10,000 
g.  Water Quality Laboratory Supplies $5,000 

4. 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. 



August 12, 1989 
File: TII2Fund 

Table 11-2. 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. Snn Antonio Funded Funded Not Funded 

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

5, Independence Funded Funds Avail- Not Funded 
able 

6. Rlackman 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 d2-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; Elsclcrnan Eddy/Ontario - Awaiting 
USAID approval of price for the water tank and commitment of 
USAID funds. 
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11. PROJECT DESCRIPTION 

1. untrv Settlm 

The country setting of Relize is 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, living in 
approximately 400 scattered villages. 

2. Previous Water and Sanitation Accomplishments 

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 Beliza City are 
described briefly below. 

Y i l l =  Sanitation Project a. e Level Water and 

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 



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. If this is done, it 
is planned to add eleven additional villages to the project. 

Additional information on the- VLWS project is 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, 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. 

The USAID funded IPTBR project aut.horization 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 list of the villages which were 
included in the project is presented in Annex G. The USAID 
project number is 505-U018. The project was scheduled to run for 
four years, i-e., until March 31, 1389. 

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/trainin.g 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. 



More information on the IPTBH project is available in various 
reports produced by the project and in the following documents: 

WASH Working Report. Belize: Redesign and Technical 
Assistance for the IPTBH Project. Ralph E. Preble and 
Joseph Haratani. Arlington, VA. WASH Project, August, 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. 

c. CEF Proiect 

UNICEF has been funding a rural water supply and sanitation 
project in the southernmost district of the country, the Toledo 
District, using MNR/RWSSP as the implementing agency. The 
project objectives were 145  handpurnp wells and 450 latrines. 
Seven RWSs were initially included in the proj2ct but were later 
eliminated. 

The project began in December 1985 and included the furnishing of 
a Canadian-made Canterra CT 2 1 1  air rotary well drilling rig. As 
noted in Annex G, the project covered 14 villages. The project 
ended in 

d. The Relize Citv [Jrban Proiect 

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 $4U million 
Canadian. The Canadian funding is in the form of a loan which 
must be paid off by the year 2020. NASA 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 Wilson, 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 is a 
possibility that his contract will be extended for an additional 
one or two years. 

B. Pro i e c t  Descri~tj 



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

The m ~ r ) s e  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; 

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

o 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. 

d of Pro-iect Status 

The objectively verifiabla indicators which will be used in 
evaluating whether the Project purpose 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. 

o 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. 

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

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

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

o Community Boards of Management ensure proper management 



of rudimentary water systems (RWSs) in all project 
villages with such systems. 

o Potable water supplies and improved pit latrines 
developed in approximat2ly 16 additional project 
villages in three districts, selected acc~rding to 
mutually agreed upon criteria. 

o MNR maintenance teams insure an 85 percent hsndpump 
working status for all public pumps in the three 
districts, including thos* 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. 

Project activities are focussed in three general areas: 1) 
institution-building; 2) community d2velopment and health 
education; and 3) construction of water supply and sanitation 
facilities .. 

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. RWSSF will be unable to fill this 
position with a qualified person in the immediatz 
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 



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. 

o 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, hnd 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 
progress. 

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 its effectiveness in 
achieving them. 

o All improved rural public water supplies (handpumps and 
RWS's) will be tested at least twice a year (once in 



the rainy season and once in the dry season). 
Protocols will be established by the National 
Coordinating Committee for Water and Sanitation for 
follow-up and correction of contaminated systerns. 
Water systems found to be contaminated will be f~llowed 
up in according to established protocols to assess 
possible sources of contamination; contamination will 
be corrected according to thes2 protocols. The project 
extension will fund necessary laboratory supplies for 
FY 90 and FY 91. 

o 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 
employee. The Project will fund short term technical 
training for this person. 

o The GOB (MOH and MNR) will undertake an analysis of its 
PHC strategy and HE/CD ~ctivitias. 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 action 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 
person 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. 

o 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. 

b. t v  nevelanrnont a n d  Health E d ~ ~ c a t i  M 



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-r2lated 
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 areas 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. 

i d ~ u m w s  and Wells 

As discussed in Section 111. 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 is planned that the project extension provide 
handpump service to about 10 & c i ~ . t . ~ o r d  . . villagis, 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 handpurnps 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. 



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) W e n t u v  Water Systems (RWSsl 

The project extension will fund approximately six addltlonaL . . 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) U 1 1  Rig Parts and Tool.? 

A part of the drill rig maintenance problem which was discussed 
above is the inability of the GOE 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 3s a part 
of the contract with the maintenance technical ~dvisor. A budget 
of $95,000 U.S. has been included, which will include development 
of an inventory of commonly used items. 

iv) Ferro-Cem3nt Tank Tzchnolog~ 
W s t r a t j c ~ ~ ~  

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 quantities of materials 
and labor required and the costs and disseminating this 
information widely. 

The project extension will improve run down maintenance buildings 
in order to facilitate drill rig maintenance. 



. . vi) Beham-- c 

RsEQL 

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

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. 

o 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 f o r  a comprehensive approach to 
primary health care at the ccmmunity 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 village health cornrnitt=es 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. 



o Management of rudimentary water systkrns 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. 

The project inputs by U S A I D  are summsrized in Table 11-1, which 
is at the end of Section 11, and are discussed below. The GOB 
will make significant cash and in-kind contributions through its 
on-going activities which support this project. 

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) 

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

iii) b - i l l m  ' I ' e c u s l  b i  stance 

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) - a n d w e m e n %  

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. 



i Master We11 Driller 

To increase the technical expertise available in Belize, the 
Train55 Master Drillar will be sent to the United States for a 
three month pariod 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 drillar's license through this work. 

The trining in the United States should take place at a time when 
the well drilling technical advisor is present in Belize so 
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 period for the 
Trainee Master Driller not occur during the peak drilling season, 
which is the dry winter period. The optimum time for this 
training appears to be the summer of 1990.  

ii) p H  for Chief H . _  ~=al th Educator 

The project will fund long-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) Rackuv W w  Q l - ~ v s t  

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) v e n t  S e w  

To increase the management skills of the RWSSP personnel, the 
project extension will fund up to six szminars 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 supplizr of the management 
seminars. Glessima Research and Services, a local comptiny, has 
the capability of providing seminars on computer topics. 



Commodities 

i 1 Health Education M a t e r i a  

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) Wl C a s m s  and Hand~umus 

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

iii) W e n t . a r v  Water Systems (RWSsl 

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 distribution system. All labor will 
be furnished by the local community. 

iv) & r n ~  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. The status of funding of the 
RWSs in the previous project is presented in Table 11-2, which 
appears at the end of Section 11. 

Rig Parts and Toolg 

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) k t  e rials f or F w r o  Cern-t~r , I  S tor- - 
ne~nstration 

Materials will be furnished for demonstrating ferro-cement water 
storage tank technology, for documenting the costs and labor 
requirements, and for dessiminhting 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) kt,er Q d t v  Labors-v SU,D- 



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 
being prepbred by the Water Quality Analyst for presentation to 
USAID. 

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

ii) Storage D e ~ o t  

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

TO BE DEVELOPED BY USAID. 

1. -P to GOB P h  - F 

The GOB has placed responsibility for planning and implementing 
all rural water and sanitation projects in the HNR. 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. 



Participation of project DCs and DHEs in DHT and DCC meetings. 
will facilitate this coordination of activity. 

2. R e 1 1  Plans 

The draft CDSS for 1991-1995, 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 goal is 
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, uhile 
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. Pe1a-r~ to Other Donor P l u  

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 
planning some water activities in the Toledo district but 
targeted specifically at refugees. 

UNICEF is also the only other donor of significance in health . 

education/cornmunity 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 



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. 
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111. PROJECT AN- 

1. Instit- Rackround and Orpanization 

The GOB is 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 Sauersga Authurity i W k d h ~  h s ~  
traditionally had responsibility for urban water and sewerage 
systems in Belize. 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 SOB from the MOH to the MNR in 
June 1986. Within the MNR, it is responsible directly to the 
Permanent Secretary but for administrative convenience it reports 
through the CEO of WASA. RWSSP persor~nel include, at the central 
level: 1 )  a Project Manager (a Canadian sanitary engineer who 
previously worked with WASA, urlder a CIDA contract, on the 
rehabilitation of the water system and construction of the new 
sewerage system in Belize City), 2) a National Coordinator (a 
position which has been vacant since January 1989 when the 
Coordinator departed for long term project-fundad studies in the 
U.S.), 3) a Chief Health Educator, 4) an Administrator, 5) 4 
office personnel, 6) 2 mechanics, and 7) a master driller, 
responsible for technics1 assistance to the drilling teams. At 
the field level, in each of the three districts in which the 
IPTEH project functions, there is a district implementation team 
composed of 1) a District Courdiriator, 2) a District Health 
Educator, 3) a Carpent2r-Foreman, and 4) a three-man drilling 
team. The RWSSP organizational chart is in Annex 0 .  

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; 28 health 
centers throughout the country providing mainly immunizations, 
maternal and child health services and minor curative care, from 



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 is not known 
whether all are currently active. Over 90 CHWs are now in place 
and functioning in all six  district.^, with an additional 86 
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 is staffed by s Director of PHC and 
Principal Trainer (PT). At the district level, there are 
District Health Teams (DHTs) and District Core Committees (DCCs). 
DHTs are made up of district-level program managers from 
ministries responsible for a range of c~mmunity health and 
development-related services (for example MOH, MOE, MOLSS, MNR, & 
MoAg) I 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. rnanagers 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 plans of the DHT, responding to identified 
needs. It also has responsibility for the training of CHWs. 

Also under the PHC Division is the Health Educ%t.ion and Community 
Participation Bureau (HECOPAB), the MOH cfficz responsible for 
health education/community development sctivities. HECOPAB works 
closely with DHTs and DCCs. 

The Improved Productivity Through Better Health (IPTBH) Project 
Agreement was signed with the GOE 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 RWSSP sctivities in 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 HWSSP under the MOH were transfered 
to MNR. 

Key management issues addressed in this Project Amendment 
include: 1) institution-building capabilities, 2) supervision of 
district-level personnel, and 3) health educstion/cornmunity 



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 implemintation functions 
were assured by the resident long-term tech~lical 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, hnd to a lack of identified 
counterparts. This situation contributed to wide spread 
frustration and did little to contribute to upgrading program 
management skills of senior prograrn staff. In the remaining two 
years of project activity, there will be no long-term advisors; 
needs for short-term advisors will be determined by program staff 
in consultation with the USAID Health Projsct 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 Coordinator to the U.S. for long-term 
studies supported by the project. The lack of a qualified 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) laclc 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 hiring of 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 
management. 

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 adequate 
support to village health committees once the villages have 
completed their water systems and l~trine 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, is crucial to the performance 
of staff as well as, in most cases, the continued functioning of 
VHCs. While lack of transport may be a constraint to regular 
supervision, management needs to examine carefully the 
organizational strucrurt through which supervision is carried out 
and the performance and productivity of its personnel, and give 
priority to correcting identified weaknesses. 



A major management issue 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 nurubel-s of tubewells, ri.idirnentary 
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 
re~ponsibili~ies include 1) introducing the project to 
communities, 2) assessing communit.y interest, 3) encouraging 
comrr~unities to form a village health committee (if one does not 
already exist) to serve as n libisan 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 3 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. Community pkrticipation, with a few 
exceptions, has been quite active in so far as the input required 
during the construction water and sanitaticn 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 of health education/community 
development inputs is generally agreed to depend upon their 
responsiveness to felt needs of the target audience. Their 
effectiveness is based on their responsiveness to locally- 
identified priorities and existing beliefs, on joint problem- 
solving, and on communication tc identify local perceptions of 
problems, causes and possible solutions. Health education is 
generally aimed at behavior change. This may further contribute 



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 is 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 objectives. 

Thirdly, a "bottom-up" community-based approach aimed at 
increasing the community's problem-solving capacity requires a 
strang organizational commitment which is 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 tim* and resources to 
train new DHEs and th* 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 reil 
organizational/management needs which conflict with the potential 
output of DHE efforts: in two recent cases, the strongast and 
most experienced DHEs were promoted to positions of District 
Coordinator. While these promotions serve well RWSSP management 
needs, they contributed to the continuing turnover among DHEs, a 
problem which in a very practical sense influences tha 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 is to 
address broader health and development-related priorities 
identified by communities. This structure, created by the PHC 
Division of the MOH, is outlined above, under Institutional 

Orp & ~ l r r ; t r n i ~ n d  a n d  -, in Section 111. A .  1. 



The PHC structure is still in the development phase. At the 
central level, a Principal Trainer (PT) has recently been 
appointed to provide technical assist.ance 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. phrt, 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 H*alth Education & Community 
Participation Bureau (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 
ed~~cation/cornmunity development focus that the project envisioned 
but is 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 sanitation 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 level, CHWs and VHCs are poorly 
supervised and supported. Many CHWs lack 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 resp~nd 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 achieverr~ent 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 
months 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 is an area 
which the PHC Division, in collaboration with the Division for 



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 is scheduled to do a one year Masters program in 
England during the 1989-90 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?? ) 

1. Financial Plan 

2. Recurrent Costs 

C. Social Soundness Analysis 

. . 1. Proiect Reneflclaries 

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 iri dispersed 
communities along the major rivers ~ n d  highways. 

The Cayo District is populated by a large number of refugees, 
along with s 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 Kekchi Mhya communities in the 
southern hills. The Garifuna are mostly settled in villages 
alone the coast and are engaged in susbsistsncz farming (largely 
by women), fishing, and migratory wage labor. Community 
involvement in health and sanitation activities is problematic in 
areas with citrus and bananc 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 women, who bear the 



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 t.o 
carry water lone 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 , com~nur~ity health education and 
organization, and to a gre:tt*r capacity of communities to 
identify and implement solutions to community problems. 

2. Cultural Feasihilitv 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 thing3 RWSSP field staff 
have had to adjust to, in terms of village commitment to 
community participation, is the on-going priorities of 
communities, especially the men's 1 schedules. While some 
field staff have expressed frustration at the hours that men have 
available for water system trenching (in the construction of 
RWSs) and latrine digging, they have learned to adzpt 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 manpower (as most of the m a  work 
far from the village) and in other due to extremely rocky and 
difficult digging conditions. 

On-going activity of village health ccmmittees 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 hsnd, there is not widespread 
active community-based initiation of community development 
activities. This is understandable given the approach used in 
health education/community development in this project and the 
amount of time DHEs have to work with villages once water systems 
and latrines have been constructed. (See section 111. 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. 

=tv O r z b  
. . :a t ion and F a r t . l c ~ ~ , -  



Belize is 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 is 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 institutions 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 judge 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 other 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 yet fully 
integrated into the PHC system. The number of CHWs trzined has 
likewise grown. The CHW curriculum and the structure for CHW 
supervision are being increasingly standardized and brought under 



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 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 t,his strategy as a means of 
strengthening the community's ability to assume sn active role in 
the improvement of community health and development. 

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

Women have benef,itted from the project 1) directly frott~ improved 
health and reduced fatigue due to more accessible sources of 
water, and 2) indirectly from the additional 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 in 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 dzcisions are made. 

1. Technical Assistance 

It is often reported that the success rate in drilling water 
wells is around 50 percent, but this figure appears to be 
incorrect. Actual data on the success rate in water well 
drilling in Belize are presented in Table 111-1. 



Table 111-1. Rate of Success for Well Drilling 
in the Rural Water Supply and Sanitation Program (RWSSP) 

District 

Toledo 

Stann Creek 

Cayo 

Belize 

Orange Walk 

Corozal 

Total No. 
of Wells 
Drilled 

Total No. 
of Success- 
ful Wells 

Percent 
Successful 

Total 442 340 77 

Source: Roland Rivers, National Coordinator, RWSSP. 

The data in Table 111-1 apply to U wells, both program snd non- 
program wells, and both handpump and RWS w=lls, and are believed 
to include virtually all of the wells which have been drilled 
since about 1986. 

The data presented in Table 111-1 require some further comment. 
It is believed 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 RWS 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 Mark I1 handpumps that 
were available. Future orders of handpumps will include s 
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 



formations which yielded no water (e.&., several hundred feet of 
squeezing clay at Santa Familia). 

Because of the low success rate with RWS wells, the project 
extcnsion 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 hydroeeologist will be needed for 
approximately four weeks. The first week will be spent on 
orientation. This will hclude meeting the involved parties, 
determining what background informhtion exists and finding copies 
of it, and reviewing available information. 

The most important information for the hydrogeologist will be 
aerial photographs. It is 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 
approximately the same scale a3 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 photographs and or maps 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 teen 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 teen 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 7) "some 
logging of wells (drilled in the Toleda 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. 



The hydrogeologist should be authcrized 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 baclcground geological information might 
be available. 

Consideration should be given to hsving the hydrogeologist 
inspect the HWS village sites from s smsll airplane or a 
helicopter if this can be arrang2d hnd 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 consultsncy. 

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

Conduct resistivity or other specisl surveys, if these are 
likely to improve the probability of finding water. 
Arrangements would have to be made prior to coming so thbt 
the hydrogeologist could bring, or arrange to have shipped, 
whatever equipment is necessary. 

Conduct a seminar on hydrogeology for the well drilling 
crews, emphasizing the aspects of hydrogeology thst &re of 
importance to water well drilling. 

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

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

It is not considered practical for the hydrogeologist attempt to 
prepare a hydrogeological map of large portions of the country. 
While such' mapping would be useful baclcground 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 budg2t for preparation of graphics. 

The UNHCR Project Summary (Ref. , page 8) recommends that a 
hydrogeologist be added to the stsff of thc RWSSP. The wording 
suggests that the hydrogeologist 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 



Scope of Work would be. The UNHCR project is unfunded at present 
but is thought to have a reasonable probstility of being funded. 
Since the timing and scope of hydrc~geolo~icsl services under the 
UMHCR project is uncertain, it is recommended thbt this project 
extension include the services described above. If tha UNHCR 
project develops, the budget for hydrogeological studies in one 
of the two projects might be curtailed and diverted to some other 
activity. 

In the previous project, a training advisor was provided from 
February 8 through April 11, 1987 and another training advisor 
was provided for a fourteen month period ending September 30, 
1989 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 month of technical assistance for t h e  
drilling personnel in the use of the 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 technics: advisor. ''he emphasis ~f this 
training will be on sealing saline aquifers, using both air 
rotary and cable drilling rigs. It is desirable that the 
technical advisor participate in the actual szaling of several 
wells. This will requirs that the timing of the technical 
assistance be carefully chosen so thst wells will actually be 
drilled during the month that the technical advisor is in Belize. 
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, rnhy 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 technicztl 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 t=chniczl advisor. 

The two one-month periods of technicsl well drilling assistance 
could be provided by the same technical advisor if an advisar 
with sufficient breadth of experi2nce can be found. If 3 single 



advisor is used, the period of teck:nicsl assistarLee might be one 
continuous two-month period or two one month-periods. 

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

Mechanical maintenance of the drilling rigs is ~3 rusjor constraint 
on the number of successful wells drilled. I'wo of the three 
cable tool rigs in the central districts are approximately 30 
years old. The cable tool rig in the northern districts is of 
approximately the same age and is maunted on a British-made 
Seddon truck, which is no longer manufactured. To a considerable 
extent, the Dando rig is being lce?~ in operati~n by csnnabalizing 
a second Dando rig which is available but no longer operational. 

The maintenance situation may improve sonleuhat over what it has 
been in the recent past since the three cable tool rigs in the 
central districts have been or &re 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 level of required maintenance is to be 
expected. 

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

[lac% of Incentive. Neithir the drilling nor the maintenance 
crews have much incentive to make the repairs quickly. The 
drilling crews may, in fact, find life = s s i e ~ -  when they are 
sitting around the shop than when t h ~ y  are working in the 
field. Ideally, there should he some sort of incentives, 
positive or neghtive, for faster work. Positive incentives 
could take the form of bonusses for meeting and exceeding 
production targets. A negative incentiv= could be less pay 
Gn days when the crew is not drilling, which might take the 
form of loss of overtime pay. The lack of incentives is an 
inherent feature of most government work and is 
administratively very difficult f~l- government organizations 
to change. 

One possible solution is to turn at, least parts of the well 
drilling operation over to privhte partios and subcontract 
work to them. As a minimum, it is recommended that 
production goals be discussed with the crlws and that actual 
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performance v e r s u s  these g o a l s  te doc.~.irnznt.ed ~ n d  poz.t.cc1 an a  
b u l l e t i n  board f o r  a l l  t o  se* iri o r d e r  t o  f o s t e r  f r i e n d l y  
ccjmpeti t ion arriong t h e  r l r i l l i r l g  c r=ws .  

S e t + ~ a t i o n  of t.he Maintenance F~.lnr.t ion. A t  p r e s e n t ,  a l l  o r  
most r e p a i r s  a r e  made by a  sepsrate maintenance  s e c t i o n .  
Th i s  r e q u i r e s  e i t h e r  t h a t  t h e  d r i l l  r i g  be  b r cugh t  t ,o  t h e  
shop  o r  t h a t  work be s t opped  u n t i l  t h e  maintenance  p e r s o n n e l  
c s n  come t o  t h e  f i e l d .  It i s  b e l i e v e d  t h a t  many o f  t h e  
minor r e p a i r s  cou ld  be made by t h e  d r i l l i n g  c rews ,  
e s p e c i a l l y  i f  t h e y  r e c e i v e  some t r a i n i n g .  

h c k  of Spa re  P a r t s .  It a p p e a r s  t h a t  t h e  majcjr d i f f i c l x l t y  
i n  e f f e c t i n g  r a p i d  r e p s i r s  is  t h e  l a c k  of  r eady  s c c e s s  t o  
s p a r e  p a r t s .  A t  PI-*sent t h e r e  i s  l i t t l e  o r  no i n v e n t o r y  o f  
s p a r e  p s r t s ,  i n c l u d i n g  ever1 minor items which can  be  
p r e d i c t e d  t o  r e q u i r e  r ep l acemen t ,  and pu rchase s  o f  s p a r e  
p a r t s  must go t h rough  governroent channe l s  t h a t  a r e  s low.  
P a r t s  p r o c u r ~ r n e n t  i f  d i s c u s s e d  l a t e r  i n  t h i s  s e c t i o n .  

k n f ~ o m m u n i ~ a t i o a .  The d r i l l i n g  crews have no d i r e c t  
communication w i t h  t h e  maintenance  shops ,  t h u s  t h e  need f o r  
s u p p l i e s  o r  p a r t s  c anno t  be  made known quic lc ly .  The 
comraunication problern may ,>ase somewhat i n  t h e  f u t u r e  
because  ' t h e  t e l e p h o n e  comp.sny i s  i n s t a l l i n g  s o l a r  powered 
r a d i o  t e l e p h o n e s  i n  remote v i l l a g e s .  Coverage i s  n o t  y e t  
comp le t e ,  however, and t h e  d r i l l i n g  crews a r e  o f t e n  working 
i n  s r e s s  where r a d i o  t e l e p h o n z s  have n o t  y e t  been i n s t s l l e d .  
C o n s i d e r a t i o n  was g iven  t o  i nc lud i f i g  some s o r t  of  r a d i o  
sys tem f o r  t h e  d r i l l i n g  crews b u t  such  a  s y s t e m  was deemed 
t o  be beyond t h e  scope  of  t h i s  p r o j e c t  e x t e n s i o n .  

To improve t h e  maintenance  s i t u s t i ~ n ,  it is  proposed t o  p r o v i d e  a  
maintenance  and i n v e n t o r y  managemcnt t e c h n i c s 1  a d v i s o r  th rough  
t h e  p r o j e c t  e x t e n s i o n .  The maintenance  and i n v e n t o r y  management 
t e c h n i c a l  a d v i s o r  shou ld  be  axpe r i znccd  i n  o r g a n i z ~ t i o n  and 
management o f  maintenance  crews and work and i n  i n v e n t o r y  c o n t r o l  
s y s t e m s .  The maintenance  a d v i s o r  would be  expec t ed  t o  a s s i s t  t h e  
RWSSP management and t h e  maintenance  p e r s o n n e l  i n  s e t t i n g  up a 
maintenance  sys tem and an  i n v e n t c r y  sys tem and i n  t r a i n i n g  t h e  
maintenance  p e r s o n n e l  i n  t h e  u s e  c f  t h e s e  sy s t ems .  The sugges t ed  
l e v e l  of  e f f o r t  is one month, f o r  which a  budget  of  $ 1 5 , 0 0 0  i s  
s u g g e s t e d .  The sugges t ed  Scope o f  Work and r equ i r emen t s  f o r  t h e  
p o s i t i o n  a r e  p r e s e n t e d  i n  Annex J .  

C o n s i d e r a t i o n  shou ld  be g iven  t o  hav ing  s fo l lowup  v i s i t  by t h e  
m s i n t e n ~ n c e  and i n v e n t o r y  management t e c h n i c a l  a d v i s o r  a f t e r  t h e  
sys tems  have been i n  o p e r a t i o n  f o r  s w h i l e ,  i f  t h i s  i s  deemed t o  
be nece s sa ry  f o r  e v a l u a t i o n  and /or  f u r t h e r  t r a i n i n g .  

The maintenance arid i n v e n t o r y  management t e c h n i c a l  a d v i s o r  w i l l  



work through the RWSSP Progran~ Manhger, National Coordinator (if 
available), and the Administrator, s s  approprihte. 

As a specific management tool, it is rec1;mmended 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 mansgernent attention should be 
addressed to the causes of lengthy periods of downtin~e and to 
solutions which would keep the drillilig cquipnent in operation 
more often. 

Consideration was given to providing general manageriztl technical 
assistance to RWSSP, possibly for zssistance with conducting an 
organizational study and preparing an organization chart, or for 
sssitance with other general manag5risl matters, but was 
rejected. The Canadian Program Mansger of RWSSP has considerable 
management experience in various Canadian government positions. 
RWSSP 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 orgsnizational 
technical assistance was identified. Should such a'need arise, 
it is likely that the Progrzrn Mansgkr can obtain help through the 
CIDA program, which is funding his position. Based on this 
analysis, no general rnanagarnent technical assistance has been 
included in the project. 

2. ~ D S  and Wells 

a. Resulr+mt,.q for We11.5 

The status of some of the rurhl water supply programs in the six 
districts of Belize is 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 c~untry 
showing which ones already have water supplies and which ones do 
not. A major use of the needs survey is as a planning t ~ o l  to 
help in estimating how many additional rural water facilities are 
needed. It is recommended that RWSSP expand and improve the 
needs survey which is started here. 

A complete listing of all "villages" is 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 138C, thus the list 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 spray*d. 



The p o p u l a t i o n s  of  numercus " v i l l a g e s "  a r e  l i s t e d  a s  z e r o .  I t  
a p p e a r s  t h a t  t h e s e  " v i l l a g e s "  I .  i n  f a c t  be i s o l 3 t a d  f s rm 
b u i l d i n g s  which sre n o t  normal ly  o ~ ; c u ~ i a c l  by p e o p l e .  

I n  Annex G a l i s t  o f  a l l  RWSSP hantllp~.~rr:ps i s  p r e s z r ~ t l c l .  ' l o h i s  l i s t  
was o b t a i n e d  from Ms. Bever ly  Cl.lre of  t h e  M i n i s t r y  of  Hea l th  
Water Q u a l i t y  Labo ra to ry .  The Water Q u s l i t y  Lhbora to ry  hs; been 
u s i n g  t h i s  l i s t  i n  i t s  a t t e m p t  ti> a n s l y z e  s ~ n p l e s  fri>rn each  
handpurnp well t w i c e  p e r  year.  Theye a r e  many a d d i t i o n s  p e n c i l e d  
i n  or! t h e  l i s t ,  a p p a r e n t l y  indi::.r~tirig t ha t .  h~ndpurnps have been 
added.  T h i s  t e n d s  t o  i n d i c a t e  t k a t  t h i s  l i s t  t o o  i s  r e l a t i v e l y  
up  t o  d a t e  and a c c u r a t e .  

Based on a v i s u s l  p e r u s a l  o f  t h 2 s e  l i s t s ,  it was ve ry  rough ly  
e s t i m a t e d  t h a t  t h e r e  a r e  a b o u t  1 8 0  v i l l a g e s  i n  E e l i s a  w i t h o u t  
improved wa t e r  s u p p l i e s .  Assurnirlg zpp rox ima te ly  f i v e  handpumps 
p e r  v i l l a g e ,  t h e r e  is s t i l l  a  need f o r  3round 300 wells t o  meet 
t h e  water supp ly  needs  of  all v i l l a g e s .  A t  an  ave r age  of  about .  
40 peeple per haridpump ( s i x  o r  seven  f a r r d l i e s ) ,  t h i s  r e p r e s e n t s  
a b o u t  35 ,000  p e r s o n s .  

Some o f  t he se  v i l l a g e s  w i l l  be s e r v e d  w i t h  RWS wa te r  ~ u p p l i e s .  
RWS v i l l a g e s  r e q u i r e  a  w e l l  w i t h  a g r e a t e r  c a p a c i t y ,  which 
u s u a l l y  misns a g r e a t e r  d e p t h  and t h u s  a  g r e a t e r  d r i l l i n g  e f f o r t .  
On t h e  o t h e r  hand,  RWS v i l l a g e s  u s u a l l y  have ~ n l y  one ,  o r  s t  most 
two wells, t h u s  t h e  ' s m a l l e r  nurnber of w e l l s  t e n d s  t o  o f f s e t  t h e  
g r e a t e r  d e p t h  and d r i l l i n g  e f f o r t .  For p l a n n i n g  p u r p o s e s ,  it 
shou ld  be  s u f f i c i e n t l y  a c c u r a t e  t o  c o n s i d e r  a l l  v i l l a g e s  a s  i f  
t h e y  w i l l  have handpurnps. 

The GOB ha s  a v a i l a b l e  a t o t a l  o f  f i v e  o p e r a t i n g  wa t e r  well 
d r i l l i n g  r i g s :  a C a n t e r r a  CT-211 sir  r o t a r y  r i g  p rov ided  by 
UNICEF and a s s i g n e d  t o  Toledo D i s t r i c t ;  two o l d  Buoyrus-Er ie  22W 
c a b l e  t o o l  r i g s  and one  new Bucyrus-Er ie  20  W c a b l e  t o o l  r i g ,  t h e  
t h r e e  of  which a r e  a s s i g n e d  t o  t h e  t h r e e  c e n t r a l  d i s t r i c t s  of 
B e l i z e  r u r a l ,  Cayo and S tann  Creek ;  and an  o l d  Br i t i sh -made  Dando 
c a b l e  t o o l  r i g  a s s i g n e d  t o  t h e  two n o r t h e r n  d i s t r i c t s  o f  Orange 
Walk and C o r o z a l .  

I t  is  unders tood  t h a t  a t  one t i m e ,  t h e  M i n i s t r y  o f  A g r i c u l t u r e  
had some s o r t  o f  well d r i l l i n g  program b u t  t k a t  t h e y  no l o n g e r  
are d r i l l i n g  wa t e r  w e l l s .  The Pe t ro leum Un i t  of t h e  M i n i s t r y  o f  
Na tu r a l  Resources  o v e r s e e s  e x p l o r a t i o n  f o r  pe t ro leum w i t h i n  
B e l i z e  b u t  d r i l l i n g  r i g s  b e i n g  used  f o r  t h i s  e x p l o r a t i o n  a r e  
u n l i k e l y  t o  be a v a i l a b l e  f o r  d r i l l i n g  wa t e r  wells. A s  d i s c u s s e d  
p r e v i o u s l y ,  t h e  pe t ro leum e x p l o r a t i o n  u n i t  migh t ,  however, 
p r o v i d e  some hyd rogeo log i ca l  i n fo rm5 t ion .  



P r i v a t e  well d r i l l i n g  c a p a b i l i t y  i a  3 2 1 i z e  i s  e x t r e m e l y  l i m i t e d .  
The Mennoni tes  have  a  small c a b l e  t o o l  r i g .  A t  one  t i m e ,  a - 
p r i v a t e  e n t r e p r e n e u r ,  t h e  Rock D r i l l i n g  Company (Mr. Tom 
M a r s d e n ) ,  p u r c h a s e d  two o l d  b roken  down government  d r i l l  r i g s  and  
mansged t o  make o n e  o p e r a t i n g  r i g  o u t  o f  them. I t  i s  u n d e r s t o o d ,  
however ,  t h a t  t h i s  unde r t a l c ing  i s  no l o n g e r  i n  b u s i n e s s .  

Accord ing  t o  i n f o r m s t i o n  p r o v i d e d  by Kathy K a s p r i s i n  o f  UNICEF, 
t h e  a i r  r o t a r y  C a n t e r r a  d r i l l  r i g  comple t ed  144 s u c c e s s f u l  wells 
between t h e  t i m e  it was p u t  i n  s e r v i c e  i n  J a n u a r y ,  1386 hnd J u n e ,  
1983 ,  a p e r i o d  o f  4 2  months .  T h i s  i s  zn  a v e r a g e  o f  a b o u t  3 . 5  
s u c c e s s f u l  w e l l s  p e r  month.  Ms. K a s p r i s i n  s t s t e d  t h a t  a b o u t  50 
p e r c e n t  o f  t h e  wells d r i l l e d  by t h i s  u n i t  have  been  u n s u c c e s s f u l .  
The s u c c e s s  ra te  p r e s e n t e d  i n  T a b l e  111-1 was somewhat h i g h e r  a t  
68 p e r c e n t .  The r e c e n t l y  p r e p a r e d  UNHCR P r o j e c t  Summary ( R e f .  
, p a g e  7 r e p o r t e d  t h a t  t h e  master d r i l l e r  s a i d  t h i s  r i g  had 
d r i l l e d  more t h a n  500 b o r e s  w i t h  a b o u t  125 b e i n g  s u c c e s s f u l .  The 
estimstes f rom t h e s e  t h r e e  s o u r c 2 s  o f  t h e  number o f  s u c c e s s f u l  
walls a g r e e  r e a s o n a b l y  c l o s e l y .  The r e a s o n  f o r  t h e  v e r y  h i g h  
s s t i r n a t e  o f  t h e  t o t a l  number o f  w e l l s  i n  t h e  U N H C R  p s p e r  i s  n o t  
known. 

The UNHCR P r o j e c t  Summary n o t e s ,  howev?r,  on page  6 t h a t  
a c c o r d i n g  t o  t h e  s h o r t  t e r m  w e l l  d r i l l i n g  t = c h n i c a l  a d v i s o r  on  
t h e  p r o j e c t ,  t h e  e x i s t i n g  Cant2r l -a  CT-211 r i g  i s  t o o  l i g h t  f o r  
t h e  r e q u i r e d  work.  The UNHCR P r a j e c t  Summary s a y s  t h e  
p r o d u c t i v i t y  o f  t h e  r i g  i s  low and  f a l l i n g .  S i n c e  t h i s  document 
was p r e p a r e d  i n  May 1 9 8 3 ,  it may more r z & l i s t i c a l l y  r e f l e c t  t h e  
r a t s  o f  d r i l l i n g  t h a t  i s  c u r r e n t l y  b e i n g  a c h i e v e d  t h a n  t h e  
a v e r a g e  o v e r  t h e  whole l i f e  o f  t h e  UNICEF p r o j e c t .  . .This would 
imply  t h a t  i n  f a c t  t h e  ra te  of d r i l l i n g  s u c c e s s f u l  wells w i t h  t h e  
C a n t e r r a  r i g  i s  less t h a n  3 . 5  w e l l s  pt:r month.  

Fo r  p l a n n i n g  p u r p o s e s ,  i t  h a s  been  assumed t h s t  t h e  C a n t e r r a  r i g  
w i l l  a v e r a g e  2 . 5  s u c c e s s f u l  wells p e r  month,  b u t  it i s  emphas ized  
t h a t  t h i s  ra te  o f  p r o d u c t i o n  depends  upon w h e t h e r  t h e  machine  
b r e a k s  down o r  n o t .  

I n f o r m a t i o n  s u p p l i e d  by Mr. Anthony N i c a s i o ,  t h e  C h i s f  H e a l t h  
E d u c a t o r  i n  RWSSP, r e v e a l e d  t h a t  t h e  t h r e e  c a b l e  t o o l  r i g s  i n  t h e  
t h r e e  c e n t r a l  d i s t r i c t s  d r i l l e d  31 s u c c e s s f u l  w i l l s  d u r i n g  t h e  
s i x  month p e r i o d  f rom J u n e ,  1988 t h r o u g h  November 1 9 8 8 ,  and  27 
s u c c e s s f u l  wells i n  t h e  n a x t  s i x  months ,  i.e., 58 s u c c e s s f u l  
wells i n  a r e c e n t  t w e l v e  month p e r i a d .  T h i s  i s  a n  a v e r a g e  o f  
a p p r o x i m a t e l y  1 . 5  s u c c e s s f u l  wells per month p e r  d r i l l  r i g .  

I t  s h o u l d  b e  n o t e d  t h a t  t h e  wells r e p o r t e d  above  i n c l u d e  some 
t h a t  were t o  s e r v e  RWS v i l l a g e s  and  t h u s  t h a t  t h e  month ly  
production rate that is estimated above r e p r e s e n t s  a n  a v e r a g e  of  
b o t h  handpump and  RWS wel ls .  



Assuming that the cable t w l  rig in the northern two districts 
has about the same capacity as th2 three rigs in the central 
districts, the existing combined well drilling capacity in- 
country is as follows: 

1 rotary rig @ 2.5 successful wells/month = 2.5 

4 cable tool rigs @ 1.5 successful wells/rnonth = - 6.0 

Total capacity, successful wells/mont,h = 8.5 

WASA has received a Nit.co air rotary rig but t.he unit has 
experienced mechanical problems and it is not known when, if 
ever, it will he available for service. This issue is discussed 
below. If the Nit.co rig is returned t.o 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 mont@h. 

Douglas Wilson, the CIDA advisor to WASA, is requesting that some 
of the remaining funds in the CIDA project be used to purchase a 
C ~ n t e ~ r a  rig which will be able to drill larger and deeper wells 
to supplement the Belize City domestic water supply. He 
estimates that there is about s 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 equivalent 
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 in the Toledo District. The existing 
smaller Canterra CT-211 rig would be turned over to the 
government for rehzbilitation snd use elsewhere. As noted 
before, the UNHCR project is not funded at present but it is 
considered likely that funding will be provided. For planning 
purposes, it is assumed that the new Canterrs CT-311 rig will 
have n 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 if 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 UNHCR project provides a Canterrs CT-311 
rig. 

Dividing the 900 required wells by the various capacities 
estimated above yields the following required periods ~f time to 



complete the rural wster supply ?ragram for all villages 
throughout the country: 

Existing Capacity 

900 wells/8.5 wclls/month = 106 m(7nths or 2 years 

Existing Capacity Plus the Nitco Rig 

900 wells/l0.5 wells/month = 86 months or 7 years 

Existing Capacity Plus the Nitco Rig Plus the New Csnterra Rig 

900 wells/12.5 wells/month = 72 months oi- C years 

Existing Capacity Plus Nitco, CIDA Canterra, and UNHCR Csnterra 

900 wells/l6.5 wells/month = 55 months or 5 years 

In terms of cumber of villages, the above well drilling 
capacities represent about one and on*--hslf to almost three 
villages per month, i.e., about 1E to 36 villages country-wide 
per year, assuming that there are six handpumps per village. 
This represents three to six villages pcr district per yesr as a 
country-wide average. 

c . Community Develor~a~ent Cr~nr=,t,ra ints 

Another constraint on the rste at which wat*r supplies zan be 
introduced is the need for community development. The necessary 
community development work is being orgar~iaed by the RWSSP 
District Implementing Team. It has been estimated that this team 
needs to work with thi village for a period of six to eight weeks 
before construction starts to obtain ~=ornmun.ity commitment to the 
project . Latrine building precedes construction of the water 
facilities. The District Implementing Tern is 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 only about one new 
village at a time. Considering the six to eight week period 
required, this means that the District Implementing Team can only 
organize the rsquired corr~munity developmerit for six to eight 
villages per ysar. 

Based on the experience of CARE in th* two northern districts, 
the above estimate of the community develapment capacity may be 
optimistic. The CARE project was to provide water supplies in 
eight villages in each district over a two and one h ~ l f  year 
period, i.e., about four villages per year. The schedule for 
this project has been ixt.enc1ed sc th.3t t.k:e ~c:tuz~l implerr~entation 



rate was even lower. CARE is propasing to finish the villages 
that were selected in the initial project and add five new 
villages during s two year extension of their project. While the 
rate of implementation on the CARE project h s s  been slowed by 
factors other than ability to organize community development 
(availability of well drilling equipment and funds being two such 
factors), their experience nevertheless suggests that an 
implementation rate of only about four villages per district per 
year may be more realistic. This rats of implementation 
appro:cimates the rate that can be hchieT:ed with the well drilling 
equipment that is availablz or may be available in t h e  near 
future. 

As a 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, T e x a s .  Although Nitco 
had never manufactured such a rig ,befor2, 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 numerous mechanical defects which 
appeared. Thi: rnost recent of the n~zch:tniosl failures was seizure 
of the air compressor due to overheating which occurred in June, 
1383. 

At this time, there appears to be no raasonable alternative but 
to continue to try to put the fJitco rig in service. A 
replacement air compressor was shipped from Germany late in July, 
1989 and is expected to arrive in Belize carly in August. It is 
understood that Nitco has agreed to replace th2 Gearings on the 
hoisting 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 13. This course of 
action envisions having an evaluation made of the rig by an 
independent consultant, then asking Nitco to correct the 
deficiencies noted to date p l ~ s  thase identified by the 
consultant. 

If this course of action fails, legal action could be taken 
against Nitco, but the chance of rzcav5ring a significant portion 
of the rnoney spent on the rig' through legal action sppesrs to be 
low. 

A problem in trying to put the Nitco rig into service is that 
because of the nurilel-ous probli.nrs, the RWSSP staff is 
understandably disenchanted with the 2quipment. Because of this 
disenchantment, it may be difficult for RWSSP to mobilize the 
degree of commitment that may be necessary to make the Nitco rig 



work. I f  RWSSP i s  unab l e  o r  u n w i l l i n g  t o  make t h e  Ni tco  r i g  
worlr, one a l t e r n a t i v e  t h a t  shou ld  be  2xp lored  i s  t o  t u r n  t h ?  r i g  
o v e r  t o  a  p r i v a t e  e n t r e p r e n e u r  snd c o n t r a c t  w i t h  t h i s  p r i v a t e  
p a r t y  f o r  t h e  d r i l l i n g  of  w e l l s .  

I t  i s  recommended t h a t  t h e  wa te r  supp ly  program i n  t h e  p r o j e c t  
e x t e n s i o n  i n c l u d e  abou t  6 0  handpurnp w e l l s ,  which shou ld  cove r  
abou t  t e n  v i l l a g e s  i n  t h e  t h r e e  c e n t r a l  d i s t r i c t s ,  and zbou t  s i x  
RWSs. 

V i l l a g e s  which RWSSP may wish t o  s e r v e  w i th  RWSs i n c l u d e :  

S s n t a  Earni l ia  
Hoplrins 
Salid H i l l  
Crooked T ree  
Bzrrnudisn Landing 
B u l l e t  Tree 
S e i n e  B igh t  
G a l e ' s  P o i n t .  

I t  i s  u n d e r s t ~ o d  t h a t  t h e  RWSSP has  c r i t e r i a  and a  u~ethodology 
f o r  s 2 l e c t i n g  t h e  v i l l a g e s  which w i l l  be inclu.? ,~cl  i n  t h e  program. 
The methodology i n c l u d e s  conduc t i ng  p r o f i l e s  on t h e  c a n d i d a t e  
v i l l a g e s  and r a n k i n g  t h e i r  needs  for wate r  s u p p l i e s  and t h e i r  
r e a d i n e s s  t o  p a r t i c i p a t e  i n  t h e  progrsm. The c r i t e r i a  and 
methodology s h a l l  be reviewed w i t h  USAID, s h a l l  be modif ied  c-s 
mutua l ly  a g r e e d ,  and s h a l l  be used i n  s e l e c t i n c  t h e  v i l l a g e s  f o r  
t h e  program. 

A s  no t ed  i n  Tab le  1 1 - 2 ,  t h s  o r i g i n a l  IPTBH p r o j e c t  d i d  n o t  cove r  
t h e  c o s t  of  purng houses  a t  f o u r  o f  t h e  RWS i n s t a l l a t i o n s .  The 
c o s t s  o f  t h e s e  pump houses  a r e  e s t i r n s t ed  a t  $5 ,000  U.S. each  and 
w i l l  be funded a s  a  p a r t  o f  t h i s  p r o j e c t  e x t e n s i o n .  The p r o j e c t  
w i l l  pay on ly  f o r  m a t e r i a l s .  A l l  l a b o r  w i l l  be c o n t r i b u t e d  by 
t h e  communi t ies .  

A s  i n  t h e  p a s t  progranr, it i s  rei20mrnended t h a t  each  farni ly i n  a 
v i l l a g e  t h a t  i s  t o  be s e r v e d  be  r e q ~ i i - i d  t o  c o n s t r u c t  i t s  awn p i t  
l a t r i n e  p r i o r  t o  c o n s t r u c t i o n  o f  t h ?  wa te r  sys tem.  T h i s  progrsm 
i s  :I p a r t  o f  t h e  Na t i ona l  P o l i c y  ( s e e  Anl-leu Q ) .  

I t  is  recommended t h a t  USAID p r o v i d e  t h e  handpump, t h e  w c l l  
c z s i n g  and t h e  s c r e i n  f o r  e ach  w e l l .  The c o s t  of  t h e  handpump, 
i n c l u d i n g  some a l lowance  f o r  t o o l  k i t s  znd m i s c e l l a n e o u s  
equipment ,  is e s t i m a t e d  a t  $500 U . S .  The c o s t  of  t h e  c a s i n g  and 
s c r e e n  i s  a l s o  a b o u t  $500,  s o  t h a t  t h e  t o t a l  USAID c o s t  of  a 
handpump w e l l  is  zpprox ina t . e ly  81, UUU I J .  S. Various  c o s t  d s t a  sre 
p r i sk r i t zd  i n  Annex L .  



For p l a n n i n g  p u r p o s e s ,  i n  t h s  p a s t  it h a s  &en sssumed t h s t  t h e  
c o s t  o f  zn  RWS is  a b o u t  $90,000 U . S . ,  which i n c l u d e s  t h e  c o s t  o f  
t h e  w e l l .  T h i s  d i d  n o t  i n c l u d e  t h e  cos t .  ~ f  t h e  pump h o u s e ,  which 
i s  a b o u t  $ 5 , 0 0 0  U.S.  I t  is recornm=nded t h a t  f o r  f u t u r e  p l a n n i n g  
p u r p o s e s ,  a u n i t  c o s t  of  $35 ,000  U.S. p e r  RWS be u s e d .  
Obvious ly ,  t h e r e  i s  s l a r g e  v s r l s t i o r l  i n  t.he c o s t  o f  the RWS 
depend ing  i n  p a r t i c u l a r  on t h e  s i z e  of  t h e  v i l l a g e  and whe the r  
t h e  s y s t e m  i s  a r e h s b i l i t h t i o n  of 5r1 e x i s t i n g  sys tem o r  
c o m p l e t e l y  new. The numbers used  i n  t h i s  r e p o r t  are f o r  p l a n n i n g  
p u r p o s e s  o n l y .  When i n f o r ~ ~ h t i o n  is  : ~ v s i l s b l e  f o r  t h e  s p e c i f i c  
v i l l a g e s  which RWSSP i n t e n d s  t o  s e r v e ,  t h e  program s h o u l d  be 
a d j u s t e d  a c c o r d i n g l y .  If  l a r g e r  v i l l a g e s  a r e  s e l e c t e d ,  s l e s s e r  
nurnb5r may have t o  b e  i n c l u d e d  t o  keep w i t h i n  t h e  a v a i l a b l e  
b u d g e t .  If  s m a l l e r  v i l l a g e s  are s e l s c t e d ,  t h e  a v a i l a b l e  budge t  
may c o v e r  a l a r g e r  number of vil:ag:es. 

3 .  P i g  P a r t s  a n d  Tools 

A s  , d i s c u s s e d  above ,  t h e  s h o r t a g e  o f  s p s r e  p a r t s  h a s  been a major  
f a c t o r  i n  l i m i t i n g  t h e  r a t e  a t  which s u c c e s s f u l  wells a r e  
comple ted .  I n  a d d i t i o n  t o  t e c h n * c h l  a s s i s t a n c e  on maintenance  
hnd i n v e n t o r y  management, t h e  p r o j e c t  e x t e n s i o n  w i l l  i n c l u d e  t h e  
s u p p l y  o f .  s p a r e  p a r t s  and s rnal l  n!aintenance t o n l s  f o r  t h e  
d r i l l i n g  equ ipment .  

The e x a c t  l i s t  of  p a r t s  t o  b e  o r d e r e d  w i l l  depend on whht p h r t s  
b r e a k  i n  s e r v i c e ,  and on t h e  recommendations o f  t h e  maintenance  
and i n v e n t o r y  management t e c h n i c a l  a d v i s o r .  Eldo Cideon ,  t h e  
RWSSP Chi5f Mechanic,  p r e p a r e d  s l i s t  of  neaded p a r t s  
which might  s e r v e  as a  s t a r t i n g  p o i n t  f o r  t h e  t e c h n i c a l  a d v i s o r .  
The parts s h o u l d  be b o t h  f o r  t h e  d r i l l  rigs and f o r  t h e  t r u c k s  on 
which t h e  r i g s  a r e  mounted, s h o u l d  i n c l u d z  e x t r a  d r i l l  b i t s ,  and 
s h o u l d  i n c l u d e  enough b a s i c  i n v e n t o r y  t o  minimize down t i m e  f o r  
mainterianc2. 

A budge t  o f  $95,000 f o r  p a r t s  and t o o l s  h a s  been e s t a b l i s h e d  f o r  
p l a n n i n g  p u r p o s e s  b u t  it w i l l  n o t  be p o s s i b l e  t o  d e t e r m i n e  
whether  t h i s  i s  i n  f a c t  an  a p p r c ~ p r i s t e  amount u n t i l  t h e  
main tenance  and i n v e n t o r y  nrana2erner:t t e c h n i c a l  a d v i s ~ r  has 
rev iewed  t h e  s y s t e m .  

Rainwater  ca tchment  s y s t e m s  may be t h e  o n l y  c o s t  e f f e c t i v e  
t e c h n o l o g y  f o r  o b t a i n i n g  s water s u p p l y  i n  some c a s e s ,  e s p e c i a l l y  
where t h e r e  i s  no p o t a b l e  groundwater  o r  t h e  groundwater  i s  
e x t r e m e l y  d i f f i c u l t  t o  r e a c h ,  f o r  smsll. groups  o f  u s e r s  ( s a y  o n l y  
one  o r  two h o u s e s ,  o r  houses  which a r e  o n l y  occup ied  s e a s o n a l l y ) ,  
and f o r  remote a r e a s  which c a n n o t  be c o n v e n i e n t l y  r eached  w i t h  



d r i l l  r i g s  ( s a y  t h e  mounta ins  o r  t h e  c s y e s ) .  S i n c e  t h e  major  
c o s t  o f  a r a i n w a t e r  ca tchment  sys tem i s  t h e  s t o r a g e  t a n k ,  
a n y t h i n g  which r e d u c e s  t h e  c o s t  o f  s t o r a g e  t s n k s  i n c r e a s 2 s  t h e  
a p p r o p r i a t e n e s s  of  t h i s  t e c h n o l o g y  and t h e  l i k ? l i h o o d  of  it b e i n g  
used  and s u s t a i n 2 d .  

I n  a d d i t i o n ,  s t o r a g e  t a n k s  a r e  a  major  c o s t  component of  RWS 
s y s t e m s .  Anything which r e d u c e s  t h e  c o s t  of s t o r a g e  t a n k s  
i n c r e a s e s  t h e  number o f  RWSs t h a t  c a n  be b u i l t  w i t h  t h e  a v a i l a b l e  
f u n d s  and t h e  l i k e l i h o o d  t h a t  v i l l a g e r s  w i l l  e x t e n d  e x i s t i n g  
-systems and p r o v i d s  more s t a r a g ?  a s  t h e  needs  o f  t h e  sys tem grow. 

Ferro-cement  t a n k  t e c h n o l o g y  a p p e a r s  t o  o f f e r  t h 2  o p p o r t u n i t y  t o  
r e d u c e  t h e  c o s t  o f  s t o r a g e  t o  somewhat less t h a n  h a l f  o f  t h e  c o s t  
of  c o n v e n t i o n a l  s t o r a g e  i n  g a l v a n i z e d  s t e e l  t a n k s  o r  i n  
c o n v e n t i o n a l l y  b u i l t  c o n c r e t e  t a n k s .  A s  can  be n o t a d  i n  t h e  c o s t  
d a t a  p r o v i d e d  i n  Annex L ,  s m a l l  g a l v a n i z e d  s t e e l  t a n k s  c o s t  i n  
t h e  r a n g e  o f  8O.60 t o  $0 .72  U.S. pez U . S .  g a l l o n  and t h e  USAID 
fund2d g r o u n d - l e v e l  conven ' t iona l  c o n c r e t e  t a n k  f o r  t h e  
G e o r g e v i l l e  RWS c o s t  $0 .76  U.S. p e r  U . S .  g a l l o n .  By c o n t r a s t ,  
r e p o r t e d  p r i c e s  f o r  f e r r o - c e m e n t  t?.nks sre i n  t h e  r a n g e  o f  $ 0 . 2 2  
t o  8 0 . 3 1  U.S .  p e r  U.S. g a l l o n .  

Ferro-cement  w a t e r  s t o r a g e  t z n l r ~  have been b u i l t  a t  s e v e r a l  
p l a c e s  i n  13klise, b u t  t h e  techno1og;y hss n o t  y e t  been p o p u l a r i z e d  
t o  t h z  p o i n t  t h a t  it i s  r e g u l a r l y  c o n s i b 2 r e d  when w a t e r  s y s t a n s  
are  b e i n g  p l a n n e d .  The Peace  Corpz i s  r e p o r t e d  t o  have b u i l t  an  
8 , 0 0 0  g a l l o n  f e r r o - c e m e n t  t a n k  a t  C r i q u e  Sarco and a 3 , 0 0 0  g a l l o n  
t a n k  a t  Lsgunz v i l l a g e  i n  Toledo D i s t , r i c t .  A Peace  Corps 
V o l u n t e e r  named David White i s  5si .d t o  have been doi.lig sorile 
f e r r o - c e m e n t  t s n k s  o u t  o f  Pun ta  Gords .  

Mr. B e  Meyer o f  MSF/Hollmd h s s  E L  s e r i e s  a f  s l i d e s  o f  800 and 
1500 g a l l o n  f  erro-cernent  t a n k s  b u i l t  by a B e l i z e a n  c c , r . t r a c t o r .  
T h i s  c o n t r a c t o r  had b u i l t  5 r e u s a b l e  set o f  wooden forms f o r  u s e  
i n  b u i l d i n g  t h e s e  two t a n k  s ixes ,  sod  c la imed  t o  hbve  b u i l t  a  
1 6 , 0 0 0  g a l l o n  t a n k .  

A f e r r o - c e m e n t  water s t o r a g e  tznlr t echno logy  d e m o n s t r a t i o n  w i l l  
be  i n c l u d e d  i n  t h e  p r o j e c t  e x t e n s i # 2 n  t o  d e s s i m i n a t e  p r a c t i c a l  

I I i n f o r m a t i o n  a b o u t  t h i s  p r o m i s i n g  t e c h n o l o g y .  l h e  prozrsrn w i l l  
i n c l u d e  t h e  c o n s t r u c t i o n  af pezhaps  t h r e e  small t sn l rs  f o r  
r a i n w a t e r  ca tchment  and one l a r g e r  tank f o r  a EWS. T h i s  t a n k  
c o u l d  be a  p a r t  o f  one of  t h e  RWS a l r e a d y  proposed f o r  i n c l u s i o n  
i n  t h e  p r o j e c t  e x t e n s i o n .  

An i m p o r t a n t  p a r t  o f  t h e  f e r r a - c e m e n t  d e m o n s t r a t i o n  w i l l  be  t h e  
c a r e f u l  documenta t ion  o f  t h e  m a t e r i a l s  and l a b o r  r e q u i r e m e n t s  t o  
b u i l d  t a n k s  o f  v a r i ~ u s  s i z e s  and t h e  p u b l i s h i n g  of a s m a l l  
i n f o r m a t i o n  package on how t o  b u i l d  f e r r o - c e m e n t  t a n k s .  P i c t u r e s  
s h o u l d  be made o f  t h e  d e m a n s t r s t i o n  t a n k s  under  c o n s t r u c t i o n  i n  
B e l i z e  and l a r g e  s i g n s  shou ld  be  p o s t e d  a t  t h e  s i t e s  e x p l a i n i n g  



what is being done. After . const.ruction is con~plete, a sign 
should be posted noting that the t ~ n k  is made of ferro-cement and 
giving cost information. 

While it probably is possible to build an elevated ferro-cement 
tank, this appears to be much roore difficult than a ground-level 
tank. It is recorr~mendid that an elevsted storage tank r& be 
included in the demonstration project. 

A budget of $10,000 has been included for purchasing 
mstarials for the ferro-cement tanks 2nd f ~ r  preparing and 
piiblishing documentation on the use of this technology. 

The project extension will include a modest budget of 520,000 
U.S. for rehabilitating the maintznjnce facilities at San Ignacio 
and Dangriga. The local well drilling operations in the 
central dist-ricts are staged out of these maintenance facilit.ies, 
nnd supplies and equipment not needed st the drilling site are 
st.ored there . 

The main facility fcr the well drilling operation is st the Mile 
10 depot, which is near Belize City. A budget of $ 1 5 , 0 0 0  U.S. 
has be2n included in the project 2xtzcsion to improve the 
facility. The wcrk will include construction snd modificstion of 
storage racks and work benches, reroofing, extension of a 
building, and inst,illstic;ns of showt-+rs s l id  a changing rljom for 
the stsff. 

The environmental impacts of the original IPTEH project were 
considered when the prcject wa.5 prepared and are discussed in 
Appendix H of the origin21 project pzper. Most tlf the 
environmental comments focussed on the use of pesticides in the 
vector control cornponenet of the project. After consideration, a 
negative declaration was issued. 

The activitias in this project extension involve relatively small 
amounts of construction in vill~ges, i.e., in areas slrcady 
disturbed by human activity. Since the proposed activities are 
merely a continuation of activities that were undertaken in the 
previous projact, f ~ r  which a negative declaration was issued, it 
is concluded that the proposad sctivities will have no 
significant envircnmental impact and there appears to be no need 
for further environn~ental reviizw. 

III - 26 



The Water Quality Laboratory has &s an  objective analyzing two 
samples per year from every well in the program, one during the 
wet season and one during the dry season. Samples are analyzed 
both for chemical constitutents (such as chlorides, flourid2s, 
sulfates, alkslinity, etc. ) and for bacteriological contamination 
(total and fecal coliforms on all wells plus fecal strept on RWS 
wells). Beverly Clare, the snalyst , estimates that the 
laboratory has a capacity for performing about 1,500 samples per 
year. Thsre are currently almost 680  wells in the progrsm, so at 
two samples per year, the lab just barely has sufficient capacity 
for the present number of wells. The Wster Quality Laborstory is 
also being asked to perform-an increasing number of samples as a 
part of a coastal monitoring progrsm. 

Because of a lack of transport, obtaining samples quickly enough 
for the lsboratcjry results to be valid is a rasjor prcblsm. 

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 tc sbsndon source in favor 
of an even more contaminated sourci. 

The Water Quality Laboratory has not yet actually reached the 
estimated output of 1,500 anslyses per year. The usefulness of 
r.unning the chemical analyses on wells other than those with some 
specific problem is questionable. This information might be of 
some long-term, general use on groundwater quality studies of 
large areas but it is of little imrnediab benefit to the water 
supply program. Consideration should be givsn to eliminating or 
at least curtailing the chemical malyses and hsving the 
laboratory concentrate on the bsctericrlogical an~1ys.e~. 
Elimination of the chemi'cal analyses would approximately double 
the number of analyses that can be pcrfarrned par year. 

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

The laboratory analyses are of r*lstively little value unless 
action is thlcen when wells are found to be contaminated. The 
point is valid that villagers may become wary of the well if they 
sre told that the government laboratory has found it to be 
contaminated. They are likely ta view thi lztb~ratory with sclma 
awe and to be frightened by "contamination". A likely response 



is to return to the PI-eviously 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 Gri wells that are found 
to be contaminated. This should include at lesst a visit by the 
District Coordinator and/or the Public Health Inspector to look 
for obvious sources of contamination. Whil* 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 def=cts-at 
the well such' as a cracked slab, poor drainage, animal droppings, 
etc., the Village Health Carnrnittee should be notified and asked 
to take action. In all cases, it secorld sample should bi 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. 

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

To prevent movement of cor?tarninati~:~n i l l  gruundwater, the bottom 
of the pit of a latrine should be s ~[~inirncrn of one riletei- sbovz 
the highest s2ssonal groundwater level. In hriss whei-2 th6 
groundwater lzvel is high, i.e., near thi surfhce of the ground, 
the latrine may have to be built upward to maintain the minimum 
separation from the bottom of the pit and the grcundwater- level. 

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

A composting privy is int5nded to hold the excreta for s 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 ssf5ly used 
as a fertilizer and soil amendment. A cornpasting privy often 
takes the same form as a raised latrine but the purpose is 
different. 

There are some public health risks associatld with t k  use of 
night soil on crops. Some pathogens can survive for more than 
one year and unless the use of tha privy is carafully controlled, 
someona may use it during the yzsr that it is supposed to be 
standing idle. 

The use of night soil usually is economically justified only in 
very poor societies where the fertilizer value is relatively 
high. The use of cornposting privies has usually been successful 
only in socii.ties that have long histories of utilizing night 



s o i l .  Be l i zz  i s  r e l a t i v e l y  a f f l u e n t  and has l i t t l e  o r  no 
t r a d i t i o n  o f  h a n d l i n g  n i g h t  s o i l ,  hence n z i t h e r  ~f t h e s e  
c o n d i t i o n s  seems t o  a p p l y .  I t  i s  t h i  p r e d i c t i o n  of  t h e  s a n i t a r y  
e n g i n e e r i n g  a u t h o r  o f  t h i s  p r o j e c t  paper arn~rtdrr~ent t h a t  t h e r e  
w i l l  be no s i g n i f i c a n t  r e u s e  o f  t h e  corapc~st.  T h i s  w i l l  c c ~ u s z  no 
p a r t i c u l a r  harm s i n c e  t h e  "compost"  p r i v y  w i l l  mere ly  s2rve as a 
r a i s e d  l a t r i n e .  

The t h r e e  t i e r  handpump maintenance  schern* a l s o  a p p e a r s  t o  have 
been borrowed from a World Bank mcdel ,  which i n c l u d e s  t h e  
f u r n i s h i n g  o f  a s e t  o f  t o o l s  t o  t h e  v i l l a g e  rr~echanic.  The raodel 
was i n t e n d s d  f o r  v e r y  poor  s o c i e t i e s  where it was unlikely t h a t  
anyone i n  t h e  v i l l a g e  would have s set  o f  tcbols.  

I n  B e l i z e ,  v i r t u a l l y  e v e r y  v i l l & g e  k-as a t  l e a s t  a few v 2 h i o l e s  
and t h e  v c h i c l 2  owners do most of t h e i r  own m w h a n i c a l  work. I t  
i s  t h e r a f o r e  l i k e l y  t h a t  more t h a n  ample t c o l s  a r *  r e a d i l y  
a v a i l a b l e  t o  peforrr, v i l l a g e  l e v e l  maintenance  on hsndpumps . 
P r o v i d i n g  v i l l a g e  mechanics w i t h  s5t o f  t a o l s  p r o b s b l y  i s  
u n n e c e s s s r y  and s h o u l d  n o t  b e  used  as  Ln o b j e c t i v e l y  v e r i f i a b l e  
i n d i c a t o r  o f  p r o g r e s s  i n  t h e  water s u p p l y  pi-ogram. 

I f  handpumps ar i .  n o t  r e p z i r a  by t.h? l o c a l  ccmmunity, it is much 
ruore l i k a l y  t o  be  due  t c  lack o f  iiiterest o r  la21c o f  
u n d e r s t a n d i n g  t h a n  t o  s l s c k  o f  t o o l s .  I t  may be h e l p f u l  t o  
d i s t r i b u t e  pamphle t s  e x p l a i n i n g  how handpumps work and hLaw t h e y  
c a n  be r e p a i r e d .  Many v i l l a g e s  p r o b a b l y  c c u l d  r i ? a i r  even t h o s e  
p a r t s  o f  t h e  handpump which must be L-sized c u t  o f  t h e  w e l l  
a l t h o u g h  h a v i n g  them do s o  r u n s  t h t  r i s k  L ! ~ L ~  t h e y  may d r ~ p  p a r t s  
o f  t h e  equipment  back i n t o  t h e  w e l l  ~ n d  b e  uii5Lle t o  r e t r i e v e  
them. 

There  is a widespread  b e l i e f  i n  Eelize t h a t  much o r  ~ 1 . l  of  t h e  
i r o n  i n  w e l l  water i s  c a u s e d  by r ~ s t i l i g  o f  i r o n  w e l l  c a s i n g s .  
T h i s  i s  u n l i k e l y  t o  be  s o  f o r  acy w e l l  from which a s u b s t a n t i a l  
amount o f  water i s  pumped on s r e g u l a r  bzsts. Like t h e  red w a t e r  
e x p e r i e n c e d  i n  a house  t a p  where t h e r i  are gs lvan iz*d  s t e e l  
p i p e s ,  enough c o r r o s i o n  c a n  o c c u r  I n  a w e l l  t o  c a u s e  t h e  w ~ t e r  t o  
be  r e d  i f  t h e  water s t a n d s  f o r  s l o n g  p e r i o d  c f  t i m e .  I f  t h e  
wzll i s  pumped f r e q u e n t l y ,  howevar,  t h e  w a t e r  w i l l  n o t  be r e d  
because  t h e  c o r r o s i o n  proceeds  t o o  s lowly  t o  c o l o r  t h e  r a p i d l y  
chang ing  water. 

Whether t h e  i r o n  is  b e i n g  c a u s e d  by c o r r o s i o n  o f  t h e  c a s i n g  o r  is 
n a t u r z l l y  o c c u r r i n g  i n  t h e  ground w a t e r  c a n  be  e a s i l y  t e s t c d  by 
measur ing  t h e  i r o n  c o n t e n t  p e r i o d i c a l l y  ss t h e  well i s  pumped. 



If the iron is coming from corrosion of the casing, thzn the 
concentration will rapidly drop as the water is pumped out of the 
well. If the concentration remsins steady, then the iron is 
naturally occurring in the groundwat5r. 

5 .  & m u  Iron and HydrGazn Sulfide . - 

The concentrations of iron and hydrogen sulfide can be greatly 
reduced in water by simple means. Iron iu rcrooved by aerating 
the water to oxidize the iron to the ferric stat* and then by 
pouring it over a bed of rocks to let the iron precipitata 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 sprayed into the tanks 
over a bed of rocks then trickles down to a holding tank which 
supplies the house. 

Hydrogen sulfide is 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 odor but the water 
quality can at least be improved, especially in RWSs where the 
water could be sprayed into a tower. 

G. Pro i e c t  T c ,., cupe ,, 

of NaUcrn.3 ,341 
. . 1 Cnrdinstor P ., t l c l n  in RWSSP 

The position of National Coordinator of RWSSP is the chief 
sdministrstive position for this program. This position has been 
vacant since January ,1989, with the departure of the National 
Coordinator on long-term, project-funded studies in the U.S. 
This vacancy has created a marked deficiency in leadership in 
program activity. Although an experienced expatri~t 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. 

The planning, implementation and evaluation of program activities 
in RWSSP is weskened by the lsck of current and easily accessible 
information concerning a11 aspects of program activity. 
Mansgement informstion systems ns5d to be develop=d, and 
computerized, (for progress reports, inventory control, costing 
and cash flow, hydrogsological information and water quality) in 



order to facilitate more efficiant and effective management of 
rural water supply and sanitation activities. 

3. Second Water Oil.qlitv Ana1.vst 

At present, there is one Water Quality Analyst responsible for 
all rural water supply testing. This individual is also 
responsible for testing other products ss raquested by MOH/EHS. 
With the policy of testing all approved rural water supplies 
twice a year, the availability of s single quslified 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. Pole of District Health Educators 

One of the functions of DHEs has teen teaching hygiene education 
in primary schools with children from project villages iri their 
districts. At the same time, the MOE h s s  developed a primary. 
school curriculum in hygiene education and has begun training 
teachers in its use. With this official integration of hygine 
aducstion into the primary school curricul~~m, DHEs should serve 
as resource persons to taachers in specified aress rathar than as 
initiators of classroom teaching. 

5. Coil -7  . w a t l o n  Retween Distrlct Health oducatorg . . m d  District H e a t h  T c . = =  and Cl3re C o r m t t ~ e g  

The MOH has established 3 structure c j f  District Health Teams and 
Core Committees at the district level (discussed further under 
111. A. 2.) which is designed to coordinate the responses of 
government and NGOs to community concerns. As a forum for 
problem-identification and proble111-solving for health and 
community development-related problems, it depends upon active 
participation of all appropriate program sectors. Active RWSSP 
DC and DHE participation in this structure will contribute to 
strengthening support to V H C s  and facilitate a broader focus on 
health-related problems of concern to communities. 

6. for RWSSP Chief Hsalth Educatoy 

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 th= most highly trained health 
educator in Belize, with Bachelors-level trzining in health 
education. Institutional capacity in health education in B5lize 



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 sec~nd year of the project 
extension. Another MOH health educator is going to England for 
Masters-level training in HE in September 1983. 

The RWSSP will plan in advance for the vacancy created by the 
CHE's departure in September 1990. 

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 terra staff. RWSSP managemerit rreeds to examine the reasons 
for this high turnover and take appropriate steps to reducz it in 
the next two years if they hope to improve the contributions of 
this component to program output. 

8 .  &+sessment. of MOH Pr-v Health Care. Ha.- 1 th 
/Co m t v  r ) F ? v ~ m t  

Under the MOH, the MNR (through the RWSSP) and through s variety 
of NCOs, considerable efforts are being made to implement s 
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 levsl. 

The MOH needs to: define clearly the long-term objectives of this 
strategy; assess the strengths and weaknesses of health 
education/cornmunity 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. 

The existing well drilling capacity in Bzlize is discussed in 
considerable detail in Section 111. 5. 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 b= provided and the possibility that additional 
drilling equipment will become available. 



If, however, severe mechanical difficulties are experienced 
(e.g., loss of one or more rigs due to fir2 or highway accident), 
and the new equipment is not forthcoming, a shortage of well 
drilling capacity could result. 

The use of ferro-cement water storage tank technology is 
discussed in Section 111. E. 5. of this project paper amendment. 
This technology has been used on a limited scale in Eelize, but 
this technology has not been sufficiently disseminated to be 
regularly considered when water storzge tanks are being planned. 
This project extension will include a further demonstration of 
ferro-cement water storage tank technology both at the rainwater 
catchment scale and at the RWS scale, with an emphasis on 
documenting and publishing the costs and quantities of labor 
required in constructing these tanks. 

Some of the wells drilled in Belize have drawn saline water and 
thus have been unusable. The existing well drilling personnel 
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 knowledga on how salt water 
intrusion occurs, and wsll drilling technical hssistsnce to 
supervise the well drilling crews in actually sealing off 
selected aquifers. 



IV. PROJECT IMPLEMENTATION 

A. Monit.oriag 

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 RWSSP program management: 

- Annual workplans covering the three project districts: 
* the initial workplan, representing the first six 

months of project activity (Novarober 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, 1390; 

* the third annual worlrplan 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, 
sttzndance, outcome 

* tube wells dug: where, when, successfui or dry 

* latrines constructed: number, where 
slsb 8 riser only compieted 
super structure completed 

* problems encountered: construction-related 
/technical 

community participation- 
relsted 

The instrument for the above reporting will be agreed t~ by the 
Mission's Health Project Manager and tha 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: 

* a narrative summary of project activity, including an 
assessment of progress made toward defined objectives, problems 
encountered and progress made toward their rzsolution, financial 
summary of project expenditures, and an action plan for the 
following quarter. Quarterly resorts will be received by the 
USAID Mission no later than the end of the second weel< following 
the a d  of the quart=r. 



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 

Mosina Jordan, USAID Representative to Belize 
Mellen Tanamly, General Development Officer 
Sam Dowding, Health Project Manager (Until July 31, 1989) 
Bibi Essama, Health Project Manager (After July 31, 1989) 
Sue Brechen, Child Survival Project.Manager 

David Gibson, Permanent Secretary 

WATER AND AUTHUBITY twssar. 
Winston Michael, Chief Executive Officer 
Denroy McCord, Chief Engineer 
Hugh Broaster, Administrator 
Pearl Serano, Assistant Health Educator 

ITATION 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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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 

Kathy Kasprisin, Director 

Melanie Austin, Nurse Educator 
Abigail McKay, Community Development Specialist 
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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 
Cornmrnunity Development Skills. Vol. 1. Guidelines for Trainers 
to Conduct Workshops for Community Development Projects. Vol. 2. ) 

Training Modules. Pragma Corp. Falls Church, VA. 1989. 
'r 

Lehr, Jay, et. al., &&.gxl and Construction of Water We-. New 
York: Van Nostrand Reinhold, 1988. 

WASH Field Report No. 147. Care-Belize Water Supply and 
Sanitation Baseline Survey. Richard 2. 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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d 1 3 t i ' i c t s ,  i n c 1 ~ 1 d i r ; q  tl;e;-;e 
p r e v i o u s l y  i n a t 3 1  l e d  or1 
p o t a b l e  ;.r..ttar s o u r c e - ; .  

A l  1  KIJSs i n  worI::ing c o r ~ d i - -  FIE i d  v i s i t 5  bit t e c ? , n ~ c a l  s s t n e  s s  atio%.,e 
tion ~ n  t h r e e  d i s t r i :  t s .  s t ;;, f f 

M.a:~ik.:zn :t;l.::e c.-at-J t--:p~>rt.? 

(.A1 1  a p p r o v e d  rlul-n! ~r at.-:r- Watei- O u s l i t y  Cont i -o l  L-ab ..salrli. a a  abo;,e 
s o u r c e s  tes tzti by PIOH !kJ_r t c r  r ep t7 r - t s  
! ) u . a l i t y  C o n t r o l  Lab s t  le . :ast  
t w l c e  a y e a r .  

[ r ~ . : c a t i q a t i o n  h c o r . r a c t . ~ o n  Wat-?r- n l~c7l i t .y  C o n t r o l  I - a b  s ame  a s  above 
o f  a 1  l c o n t  31n ina t ed  r-u;-.a1 r e c n r  ts 
w a t e r  s o u r c e s  a c c o r d  i n j  t o  
NOkit'EHS p r o t o c o l  5 .  

I F'RQJECT OIJ TF'UTS 

1.1 F'rogram management  p r a c -  

1 '  t i c e s  are  i n z t i t u t i o n a l i z e d  
i n  RLJSE7 f o r  t h e  manage-  
m e n t .  ( p l . w ~ n , i n g ,  implements- 

I t i o n  ?! e . d a l u n t l o n )  a f  rl. . iral 
w a t e r  s u p p l y  % s a n i t a t i o n  
s ~ r . v i c e s  I n  Be1 l z e .  

I 

P r o g r a m  p l a n s  f o r  r u r a l  Q u a r t e r l y ,  a n n u a l  P r i o r i t y  g i v e n  by MNH 
w a t e r  s u p p l i e s  & s a n i t a t i o n  t 5 y e a r  p l a n s  ba sed  a n  to  d e v e l o p m e n t  of s h o r t  
are p r e p a r e d  by  HW:;SP c u r r e n t  r u r a l  w a t e r  p r i o -  i ? ~  l o n g  r a n g e  p l  m n i n g .  
o n  f i v e  y e a r ,  annu.31 .Q.: q u a r -  r i t i e s  .!< a v n i l a b l t - .  r e s o c r r c e s .  
t e r l y  b a s i s .  rpF 1 >C t i i ~ t r )  o b j e c -  
t i v e ~  C a c t i v i t i e s  a t  n ~ t i a n a l  
b d i s t r i c t  l e v e l s ,  n e r ~ ; = a r y  i?~ 
~ v s i l a h l c  r z s o u r c e 5 ,  $4 c o l l a -  
b o r a t i o n  w i t h  o t h e r  m i n i s t r i e s  
as n a c e T a o a r y  t o  t  h c  a c > ~ s . ; e m c n t  
i3f p r o j ~ c t  ~ b j e c t ~  isc?. 
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Managem-.n t i n  form.*t inn 
system develaped a t  Ouar te r l y  h annual  
HWSSP pro./ ides:  p ro  ~r-ess  r e p o r t s .  

a) quart? i . - lv  .?, n n 1 ~ 3 l  p r o -  C!ud,-tsrlv J?, anr.b.kll 
g r e s i  r -epor ts  o f  p r o j e c t  prc-J -;re55 I-cpor t z .  
activity; 

b )  i n v e n t o r y  .*, c , ~ n t r o l  o f  Funet lon  31 /up- to  -date 
RWSSF' ~na tz!- L 3 1  C equ ~pmr?nt : I n  ., ?n tor./ r, 6 F;I4'; ; I '  

m a '  tr L 3 1  9, equ 1 pmcn t . 

e )  water  q u x l l t y  d3 t3  b ; ~  Wati?r ~ L I  31 1 t:, ,i a t 3 

5011rce. hv -,oilrcs?. 

121.1 s r t a r  1  y eva L l ?  -3 k l . ~ r ,  n F i!~.! a:,-  t e r  l y  p r o ?  <--..I t 
p r o j e c t  proqrz:;s p r o ~ l l d e ~  e u a l u a t i o n ~ .  
b a s i s  f a r  read j us t~nen t  i i n  
1z::istlnq p lans .  F i ~ ~ . J j u s t m e n t z .  3s appl-o - 

p r i a t e ,  i n  e.:13ting p lan=.  

Co~nm~tinent o f  WASA/HWSSP 
t o  deve lop  these 
z.y stems. 

Commi tinon t 13 t 7!J'i':lr' 
t o  ?roqr 31; manlqeanrn t . 

P.I-I t l o n a l  RWSSF' Caord lnd t lng  P l a t ~ o n ~  1 r:oordlnablng Calnm~ tmen t r, F !~JRSA.'fil~l'3 ;F' 
Committee mcct lngs a r e  he ld  Co~n,~,;ttee ~ i l e c t ~ n g  mrnutes. t o  program c o o r d l n ~ t r o n  
a t  l e a s t  q u a r t e r l y  f o r  t h e  b manage1n~1.n t . 
purpose o f  coo rd rna t l on  o f  
b f  f o r t .  ~ o l v l n q  mutc13l p r o -  
blems & e v a l c ~ ~ t l o n  IY F prograa 
progress .  

BEST AVAILABLE COPY 
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1 ND I C tlTOFrS - -- __- - 

1.2 F'rogt-3rn man3gement p rac -  Progr- t~n plan; a r c  prep_+r?d Q u + r t u r l y .  annual & Dzmnn i t r l t ed  NOH commlt- 
t i c e s  a r e  ~ n s t i t a t i o n a l i z e d  by MOI-i on 5 year, annual Z 5 year pl.ans based on men t t o  pr imary hea 1  t h  
i n  MOH, p r o v i d i n g  f o r  a corn- q u a r t e r l y  bas is ,  r a f l r c t l n g  c u r r e n t  p r imary  h e a l t h  ca re  ca rs .  
prehpnsivc approach t o  p r i -  a )  o b j e c t i v e s  & a c t l - f i  t l o s  p r i o r 1  t l e s  C a ' l . i ~ .  l ab  l e  
~ n ? r , ~  he.31 t h  ca re  a! t he  a t  n a t i o n a l  d ~ 3 k r  L C  b. I :?.;el2 re-,our-ces. 
c ~ ~ n r n ~ ~ n i  t y  l e v e l  . corresponding t o  t h e  n;r t ~ c ~ n a l  

p r lmary  h e ~ l t h  c 3 r r  i t r a  tegy, 
b )  necessary B a v a i l a b l  
resources,  L c )  c o l  l aho ra  t l o n  
w i t h i n  MOH 4 w i t h  o t h e r  m i v l s -  
t r i e s  C o r g a n i r a t i n n s  33  

necessary t o  t he  3ctiievemunt 
o f  PHC o b j e c t i v e s .  

? . I  f i c t i v e  r:omin:.:;rit~{ incolvr2-. A l l  p ro j=c :  vil lag.-,.-z i:,~~,t,-i:- 

~nenk i n  p lar in ing,  conetruc..- bn te  a c t i v e l y  t o  p la r in ing  d., '... 

t i o r i  ?< m..rin teiianca o f  i.rat2i- canc t ruc  t i o n  o f  ctsnranun~ L., 
sy i tems .3 l a t r i n e s .  water  supply b p u b l i c  L 

p r i v a t e  l a t r i n e s .  

Poarde o f  Man3galnerit con- 
t l n u e  t o  demonstrate cntnmu- 
n i t y  a c c e p t a ~ ~ c n  5! suppor t  o f  
agreed upon p o l i c i e s  Sonf- 
management o f  RWS. ' 

85% o f  p r o j e c t  colnmuni t i s s  
use & p r o p e r l y  ma in ta in  
handpump water supp ly  s y s  tan. 

85% o f  p r o j e c t  corn~nl-rn L t L F ~  

use Oc proper1  y  m a l n t a l n  
household 4 p u b l ~ c  (schoo l ,  
hea l  th cen te r  & / o r  cornm~.tn L t y  
c e n t e r )  VIP latrines. 

'JtiC r r c n r d s  FiOE comml tmeri t t a  
M ~ n n t c s  o f  'JHC m e o t l ~ ~ j - s  cornlactnl t y  d e v e l o p m ~ n t  
D l s t r - ~ c t  h o ~ l  t h  e d ~ c ~ = ~ ~ t o r  1 5  dz~nonstra ted by 

r e p o r t s  coord  ~ n a t e d  approach 
t o  com~nunl t l e s .  

F l e l d  / i s 1  t i  by t e c h n l r a l  same as above 
s t 3 f  f  

D i s t r i c t  hea l  t h  educator 
r e p o r t s  

F i e l d  v i s i t s  & records 
o f  CHIJ's 

D i s t r i c t  h e a l t h  educator 
r e p o r t s  

F i e l d  v i s i t s  .9: records  
o f  CHW'3 

D i s t r i c t  h e a l t h  educator 
r e p o r t s  

same as above 

same as above 
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INDICATORS -- -- -- 

2.2 Community hee l  t h  workers, 
w h e r e  t r a ined ,  c o l  l a b o r a t e  
w1t.h v i l  lage h e a l t h  commit- 
t se r  35 f a c i l i t a t o r s  o f  
comtnun it:,, involvement i n  
env i r-onmen t a l  improvements 
S o the r  . a c t i v i t i e s  b e n e f i t -  
t i n g  the cornmctni t y .  

6 0 X o f  p r o j e c t c o m m ~ ~ n i t i e s  D ~ s t r i c t  heal thedr. lcator /  same as above 
ensure proper san i t .3 ry  condi-- RH!'  r e p o r t s  
t i o n s  i n  t h e i r  communl t y  
(household b p u b l i c ) .  

40% o f  p r o j e c t  communitras Minutes o f  VHC meetirigs 
undertake a t  l e a s t  one 
communi t y  p r o j e c t  benef i t t  in12 
the community/community members. 

3 . 1  Construc t i o n  o f  tubewel ls  Approximataly 60 handpumps RW531 r e p o r t s  
& i n s t a l l a t i o n  o f  hmdpumps i n s t a l l e d  i n  10 p r o j e c t  
i n  r ~ t r a l  communit.ies t r i  tti v i l l a g e s  Fiel!:: v i s i t s  by technical 
pop1.1l a t i o n s  o f  l e s s  than 450 s t i ~ f  
;: )?l.!:ati,7n i n  t h r e e  di.strir:+s 

3."  Const ruc t ion  o f  rl.tdlmen- Obout. s i x  r u d ~ m e n t a r y  water Fle1l.i v i z l t . 5  by t echn ica l  
t a r y  water systems i n  r u r a l  systems i n s t a l l e d  i n  the  s t a f f  
communities w i t h  popu la t i ons  th ree  p r o j e c t  d i s t r i c t s .  
0 6  mnre than 450. 

3.7, Cons t ruc t i on  o f  ven t i - -  650 VIP l a t r i n e s  b u i l t  i n  18 F i e l d  v i s i t s  b:: technical 
l a t e d  improved p i t  l a t r i n e s  p r o j e c t  v i l l a g e s ,  (one per s t a f f  
i n  r u r a l  cornm~lni t ies bene- farn i ly ,  L one each per p r i -  
f i t t i n g  from improved water mary school  t h e a l t h  center  
supp 1  ies .  i f  they e x i s t )  

3.4 Maintenance o f  handpumps 85% o f  handpump3 f u n c t i o n a l  KWSSP Q u a r t e r l y  Reports 
on r u r a l  p u b l i c  w e l l s  w i t h  i n  t h e  t h r e e  p r o j e c t  d i s -  
po tab le  water i n  the  th ree  t r i c t s ,  i n c l u d i n g  those 
p r o j e c t  d i s t r i c t s .  p r e v i o u s l y  i n s t 3 1  l e d  on pub1 i c  

w e l l s  producing po tab le  water 

V i l l a g e  pump repairinen i n  a l l  
p r o j e c t  v i l l a g e s  i n s t r u c t e d  
i n  bas i cs  o f  pump maintenance 

r3me 3s above 

tli-gh l s v s l  o f  comrnc-rn i ty 
p a r t i c i p a t i o n  i n  RW'3 
planning h c o n s t r u c t i o n  

Hrqh l e v e l  o f  community 
p : l r t l c i p a t i o n  i n  l a t r i n e  
cons t ruc t i on .  
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3.5 T e s t l n g  o f  a p p r o v e d  A l l  a p p r o v e d  r1.1ra1 w a t e r  W a t ? r  Q u a l i t y  C o n t r o l  L a b  
r u r a l  w a t e r  s c ~ p p l i c s  by MOH supplies are s a m p l e d  &! arl.21- l n o r i t h l y  repor ts  
W a t e r  O u . 3 l i t y  C o n t r o l  Lab. yred t w i c e  a y e a r  (once i n  

r a i n y  s e a s o n ,  o n c e  i n  d r y  
season , according t o  MGII 
protoco 1 s . 

3. h C o r r a c  tive a c t i o n  i s  C o r r e c t i v e  JC t ion 1s t a k e n  W j t l r  O u . 3 . l i t y  C o n t r o l  L a b  
ta l - : !er~ on r 8 - t r a l  n a t e i '  sup1,l ies on a1 1 a p p r o v ~ d  r u r a l  w a t + r  mor- . h l  y  r e p o r - t s .  
f o u n d  t o  be c o n t a e n i n a t e i f .  suppl les f o u n d  t o  be c o n k s -  

m i n a t a d ,  a c c o r d i n g  t o  MOH 
protoco 1 s. 
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IND 1 C A  TORS 

1 .  Adequate  f u n d ;  f o r  HWSSP 
o p e r a t i o n i .  i n c l u d i n g  f u e l  
C 0 Z t s  f o r  p i - o ~ e c t .  

I- , . Pdeqc .a*e  per-nonnol  

st? f F In,] f o r  I'IFlil;Rl~ISSP; .!< 
For NOH bl3ter I.lr.131 ~ t y  13ontrol  
L a b  b PIiC ,q, HECOPAH t o  f ~ c l  - 
1 l t a t e  p r o j e c t  Ltnple~nentatLon 

2 .  T r a i n i n q  
3 .  Commodi t r e s  
4 .  C o n s t r u c t i o n  

SUB TOTAL 

5. C o n t i n g e n c i e s  % 
I n f l a t i o n  

TOTAL 

QlmR rC7FIT FISSUPIPT I  ONS 

L ~ u l t a t i o r l s  OCCLIT a9 Avai l a b i l ~ t y  o f  funds. 
sc h e l u  1 ed 

T r a i n e d  MNH h JIJH s t a f f ,  
USA ID. MNR NOH r e o o r t s .  
Two d i s t r i c t  m a i n t e n a n c s  

f a c i l i t i e s  L t h e  maln 
MNR s t o r a g e  d e p o t  
r e h a b i  1 itated. 



August 11, 1989 
File: DNitco 

COMMEJDED COURSE OF ACTION 
FOR D E A L I N G  WITH THE NITCO W _ E L L D R U m  

tory of the R a  

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. In 
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. 
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The bearings are reported to be rated at 600 pounds at 1,000 RPM, 
thus four of .them would have a 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 required 
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 oil 
circulation. Inspection of the unit after it froze up revealed 
that the oil 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 is 
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 oil 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. 

Mr. Soubhi Naddaf, the President of Nitco, has given assurances 
that as soon 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 cylinder 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 is still 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. 

ent 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 is understood that at least one satisfactory 
resume has been received. A copy of the Statement of Work is 
included with this annex. 

Presumably, the list 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 is extensive, the chance that 
Nitco will decide to make no further repairs will increase. It 
is also likely that some time will be required before the 
independent consultant can come. 

It is recommended that: 

Douglas Wilson be asked to coordinate the next few steps in 
this process since he is 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 Nitco 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 oil level gage and switch. - 

c. High metal temperature switch on the compressor body. 

d. Oil flow indicator and switch. 

All switches should light 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 correctly 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. 

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 be 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 ASSESSYENT 
OF 

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 is 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. Equipped 
with a casing hammer, the drill will be the only one in Belize 
capable of drilling through unconsolidated Eormations. 

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 r2quired to: 

a. review the Specifications provided to competing 
suppliers of rotary dri 11s 

b. assess the fabrication of the NITCO supplied rig, 
specifically examining the quality of workmanship, the 
quality of components - including but not li'mited to 
the compressor, truck, PTO, rotary drive head, 
hydraulic lift 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 rig, 
specifically how it is put together for operator and 
operational efficien~y~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 assi.gned drill crew to handle the 
NITCO rig and determine adequacy of training provided 
to date, indicating areas of weakness in handling the 
machine. 



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 require 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 

E. TYECATI PATTERN OF SALT WATER I N T R I J S I O N  

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 $in€; 
sea water, there will be approximately 40 feet of fresh watef 
below mean sea level (MSL) for every foot of fresh water above 
MSL. 

If the groundwater table is drawn down by pumping a well, 't&e 
interface between the fresh water lens and the underlying sal= 
water rises to maintain the 40:l ratio. 

The first common mistake in attempting to tap a coastal aquifer 
is to drill too deep. There often is a general belief that daep 
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 cause 
a large drawdown. As the water table is drawn down, thg 
interface of the fresh water lens and the salt water rises t? 
maintain the 40:l ratio. In effect, an inverted cone 
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, no3 
horizontally from the ocean. Thus it is possible that w a l l s  
between the one that is drawing salt water and the ocean 
still be drawing fresh water, especially if they are only pumge: 
at a low rate and thus do not create a large drawdown. 

It should also be noted that it may take a period of  serve^%?- 
weeks or months for the upward cone of salt water to develop. 
Thus a new well may produce fresh water for a considerable peri6.d 
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 3 
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 is to use horizontal well screens which i? 
effect create a well with a very large diameter. Sue : 
installations are often called "infiltration galleries". A hol 
is excavated down to or slightly below sea level using a backhc: 
a drag line, manual labor, or even a diesel driven bulldozs- 
which usually can work in water up to about 4 '  deep. Normal Y 
flat coastal areas are only perhaps 10' above sea level and t:-3 
groundwater table is only perhaps 3' above MSL. Thus the tot 
depth of the excavation and the depth that is below the wati- 
level are not great. 

A manhole-like structure of almost any sort is 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 deg 
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 10s: -, 
suction. It is also possible to have multiple pump suctions -:- 
such a large diameter well, although the requirement of k e e ~  2 
the pumping rate low to minimize drawdown usually means t 1: 

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 bell" 
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: 3 

to create an excessive drawdown. 

Coastal sands are often very fine and may tend to boil uyua f 
into the manhole or to pass through the screens on well points a -' 

on infilatration galleries. It may therefore be necessary sc 
gravel pack the area below and around the manhole and the art 
around the well screens. Gravel packing is made easier 
geotextile is available. This material is a plastic clott 
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 used. With well points, the gravel pack must be plat--d 
down the hole around the well point and thus geotextile cannot ' 2 

used. 

Several important factors should be considered if infiltratic-1 
galleries or fields of shallow well points are used. First. 
because the well is shallow, the water passes through only -3. 
limited amount of soil. It is important to locate %kEs 
infiltration gallery as far as prsctical from sources 692 
pollution. 



Petroleum products are especially troublesome because they flea: 
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 infi1tratic.- 
gallery or well field because some fuel will inevitably t ~ c  
spilled. If a generator is used to power an electric drive- 
pump, the generator should be located far away from the well an2 
electric lines should be run to the motor. 

Second, shallow and large diameter wells are subject L-2 
pollution. The top of the gallery should be protected and %he 
area around the gallery should be fenced to keep animals out QR:. 
should be sloped away from the manhole to divert surface rumsff 
away. 

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

LIST OF VIrs- 

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 people 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 be 
provided for "villages" below a certain size, say six houses, 
These very small villages could use rainwater catchment systems. 
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Village Census 
trict: 1 COROZAL 

Village 
e Name 

Santa Elena 
San Jomal 
Chan Chen 
Rancho San Juan 
Consejo Rd 
Gulf Caribbean 
Remate 
Alta Mira 
Corozal Town 
Paraiso 
Santa Rita Rd 
Portshall 
Sen Antonio 
San Andres 
San Andres Rd 
Ranchi to 
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 
Sartene ja 
Little Belize 

Totals 

Houses Inhabitants 
24 39 
1 0 

98 387 
18 4 5 
25 66 
5 . I  

15 4 5 
232 912 

0 0 
154 622 
17 5 773 
14 44 
6 4 27 
104 477 
83 300 

220 857 
45 208 

238 1014 
7 3 5 

211 866 
23 77 
137 510 
99 322 
170 703 
257 1036 

9 19 
187 764 
135 454 
6 14 

498 1643 
124 449 
130 589 
96 505 
92 345 
372 1314 

0 0 
0 0 
29 76 
10 24 

248 1124 
0 0 

73 270 
0 0 

145 590 
237 890 
305 1162 
197 1092 

Update 
05/07/88 
05/07/88 
06/10/88 
05/07/88 
11/07/88 
05/07/88 
06/07/88 
06/07/88 

/ / 
11/07/88 
12/07/88 
04/07/88 
15/07/88 
18/07/88 
19/07/88 
20/07/88 
25/07/88 
26/07/88 
29/07/88 
04/10/88 
17/03/88 
07/01/88 
12/10/88 
01/08/88 
03/08/88 
08/08/88 
31/01/88 
10/08/88 
12/08/88 
21/09/88 
12/08/88 
09/08/88 
16/08/88 
11/08/88 
18/08/88 
01/08/88 
01/10/88 
25/08/88 
25/08/88 
20/09/88 
01/08/88 
19/09/88 
01/01/87 
09/09/88 
12/09/88 
31/08/88 
07/09/88 

Houses Inhabitants Count 
5312 20690 4 7 

* 
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Village Census 
jistrict: 2 ORANGE WALK 

Village 
:ode Name 
1 Douglas 

) 2 San Pablo 
)3 San Jose 
) 4 Mamayal . 
15 San Luis 
16 San Roman 
17 San Lorenzo 
) 8 Indian Hill 
19 Trial Farm 
0 Orange Walk 
1 San Francisco 
2 San Estevan 
3 San Estevan Rd 
4 Dublin Bank 
5 Petiville 
6 Campachite 
7 San Antonio 1 
8 Santa Cruz 
9 Yo Creek 
0 Cuellos Distillery 
1 Ojo fe Agua 
2 Louisiana Farm 
3 San Jose Palmar 
4 Bound to Shine 
5 Briceno Distillery 
6 Tower Hill 
7 Hill View 
8 Chan Pine Ridge 
9 Carmeli ta 
0 Safari Camp 
1 Tiger Creek 
2 Kates Lagoon 
3 London Camp 
3 Rancho Creek 
5 Richmond Hill 
6 Guinea Crass Rd 
7 Guinea Grass 
8 Guat. Hill Agricult. 
9 MoPal Shal 
0 Shipyard 
1 Fire Burn 
2 Backlanding 
3 . Indian Church 
4 Hill Bank 
5 Miguelas Potaro 
6 San Lazaro 
7 Trinidad 

t 8 Esperanza 
9 August Pine Ridge 
i 0 Caver 
i 1 San Felipe 
i 2 Tribruce 

. 
Houses Inhabitants Update 

131 521 29/10/88 
161 7 5 3 20/10/88 
335 1647 20/10/88 
14 16 12/04/88 
47 149 02/11/88 
85 364 04/11/88 
1 1  14 04/11/88 
6 12 12/04/88 

438 1732 12/12/88 
0 0 01/01/86 

293 1364 07/12/88 
247 1076 17/10/88 

0 0 17/10/88 
0 0 / / 
14 43 04/11/88 
3 9 07/11/88 

103 363 03/11/88 
36 170 07/11/88 

251 1038 08/11/88 
3 2 28/10/87 
0 0 01/01/86 

431 1557 30/11/88 L 
122 540 07/12/88 
0 0 01/01/86 

8 
CI 

3 0 01/01/86 3 
50 18 1 05/12/88 Q T 

0 0 01/01/86 2' 

67 307 06/12/88 5 
5 1 242 11/11/88 Y P. 

0 0 27/04/87 v, 
2 

LL1 
' 8  16/05/88 a 

6 7 16/05/88 
10 6 16/05/88 
82 309 01/12/88 
0 0 02/12/88 
15 5 1 02/12/88 

349 1713 22/11/88 
9 10 09/05/88 
0 0 01/01/86 

338 1935 14/11/88 
33 95 09/12/88 
12 20 09/05/88 

100 144 26/11/88 
0 0 01/01/86 
0 0 01/01/86 

176 784 12/11/88 
154 49 1 04/11/88 
0 0 01/01/86 

255 1166 16/11/88 
8 15 29/11/88 

213 866 25/11/88 
5 25 23/11/88 

3 



Blue Creek 
La Rosita 
Backfield 
Tres Leguas 
Eden Valley 
Pine Ridge Camp. 
Honey Camp 
Nuevo San. Juan 

Village Census 
45 
24 

0  
23 
24 
20 
3 0  
48 

Houses Inhabitants *Count 
4883  20487  60 



Village Census 
,rstrict: 3 BELIZE 

Village 
:ode Name 
11 Maskall 
12 Bornba 
13 St Ann's 
14 Corozalito 
15 Santana 
16 Lucky Strike 
) 7  Rockestone Pond 
18 Boston 
)9 Crooked Tree 
0 Washing Tree 
1 Biscayne 
2 Grace Bank 
3 Davis Bank 
4 Budd Bank 
5 Salt Creek 
6 Sand Hill 
7 Trinidad Farm 
8 Ridge Lagoon 
9 Mile 10-12 
,O Stains Bank 
.1 Ladyville 
. 2  Play Pen 
. 3  Flowers Bank 
: 4 Mussel Creek 
: 5 Isabela 
6 Liomnal 
.7 Bermudian Landing 
. S  Double Head Cabbage 
. 9  Willows Bank 
0 St Paul's Bank 

. 1 Big Falls 
b 2 Young's Bank 
3 Rancho Dolores 
1 Burrell Boom 
.5 Belize 
6 Hattieville 
,7 Freetown Sibun 
,8 Fegurson Bank 
9 Butcher Burns 

t 0 Rockville 
t 1  Gracie Rock 
i 2 Mile 28 
; 3 Glenwood 
i 4 Mile 31 
4 5 Northern Lagoon 
4 6 Gales Point 
4 7 San Pedro 
48 Caye Cauker 

Sub-Totals 

Houses Inhabitants 
145 577 
14 58 
26 65 
17 57 
54 143 
46 208 
3 1 136 
19 37 

123 863 
10 59 
43 203 
19 112 
6 62 
1 1 1  

19 163 
109 710 

5 11 
3 8 

23 98 
3 1 87 

294 1293 
19 104 
26 163 
15 96 
26 203 
33 26 1 
5 1 361 
55 403 
28 213 
22 179 
16 109 
14 131 
38 317 
135 598 
960 45000 
183 659 
14 36 
1 4 
3 10 
7 65 

2 1 100 
6 19 
4 15 

25 175 
15 25 
47 300 

226 1926 
117 829 

Update 
18/05/88 
19/05/88 
19/05/88 
19/05/88 
24/05/88 
25/05/88 
20/05/88 
26/05/88 
26/05/88 
27/05/88 
27/05/88 
27/05/88 
27/05/88 
27/05/88 
30/05/88 
30/05/88 
30/05/87 
30/05/87 
30/05/87 
31/05/87 
31/05/87 
31/05/87 
31/05/87 
31/05/87 
31/05/87 
01/06/87 
01/06/87 
01/06/87 
01/06/87 
01/06/87 
01/06/87 
02/06/87 
02/06/87 
02/06/87 
02/06/87 
03/06/87 
03/06/89 
03/06/87 
06/06/87 
06/06/87 
06/06/87 
06/06/87 
07/06/87 
07/06/87 
07/06/87 
07/06/87 
13/06/87 
17/06/87 

Houses Inhabitants Count 
3145 57262 4 8  
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Village Census 
trict: 4 CAY0 

Village 
. e Name 

Married Woman 
Castile 
Panama 
Rock Donda 
More Tomorrow 
Saturday Creek 
Never Delay 
Youngs Bank 
Banana.Bank 
Little Orange Walk 
Mile 36 
Cotton Tree 
Mile 44 
Beaver Dam 
Roaring Creek 
Belmopan 
Belmopan cooper. 
San Martin 
Roaring River 
Caves Branch 
Sibun 
Chanona 
Over The Top 
Camelote 1 
Teakettle 
Young Girl 
Ontario 
Blackman Eddy 
Unitedville . 

Barton Ramie 
Nords Farm 
Georgeville 
Gentles Bank 
Spanish Lookout 
Central Farm 
Listowel 
Norland 
San Miguel 1 
Esperanza 
Saw Mill 
Red Creek 
Bradleys Bank 
Trapiche 
Santa Elena 
San Ignacio 
Carmelita 
Santa Familia 
Branch Mouth 
Frutos 
San Jose 
Remanzo 

Houses Inhabitants 
2 4 
2 4 
2 1 1  
1 2 

17 38 
7 28 
3 7 
3 5 
3 16 
8 18 

29 107 
3 17 
3 17 
18 6 1 

309 1181 
575 1181 
12 1 522 
66 303 
153 530 
22 37 
30 132 
15 4 5 
90 299 
203 891 
123 504 
26 139 
118 458 
73 311 
88 358 
2 6 
6 12 

78 397 
1 5 

143 566 
29 103 
5 63 
4 16 
2 7 

165 726 
8 42 

7 4 321 
2 3 

33 156 
421 2125 
962 4596 

6 35 
117 447 
38 236 
14 54 
23 87 
5 14 

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 
0 2 / 0 2 / 8 8 
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 
05/01/88 s 

06/04/88 
11/04/88 

Dry Falls 3 23 11/04/88 
7 
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Village Census 
Camalote #2 37 
Pedragal 4 
Bullet Tree Falls 13 5 
Puebla 17 
Paslow Falls 15 
Plantain Sucker 8 
Providencia 3 
San Antonio 2 1 1  
Santa Rosa 9 
Tranguilo 4 
Alta Vista 2 1 
Calla Creek 19 
Buena Vista 2 
Kemps 2 
Paraiso 12 
Sanchez Ranch 2 
Palmar 4 
Galvez Ranch 3 
Mile74-75 26 
Mile 75-76 5 
Chial 16 
Negro Man 12 
SAlim 2 
Bidles Ranch 3 
Succotz 226 
Benque Viejo 671 
San. Francisco 4 
Reforma 2 
Arena1 4 3 
Pilgrimage Valley 11 
Cristo Rey Rd 4 3 
Cristo Rey 64 
Duffy Bank 1 
Valdez Ranch 6 
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 



Augustine 
Cuevas 
Las Flores 
Frank's Eddy 
Valley of Peace 

Village Census 0 4 / 0 7 / 8 9  
27 225 25 /03 /88  

1 0  25 /03 /88  
98  474 03 /10 /88  
30 72 03 /10 /88  

247 1147 2 7 / 0 1 / 8 8  

Houses Inhabitants Count 
6487  27632  113 



Village Census 
uistrict: 5 STANN CREEK 

Village 
Code Name 
0 1 Middlesex 
02 Valley Rd 3  
03 Valley Rd 2  
04 Dos Crolas 
05 Alta Vista 
06 Cow Creek 
07 Pomona 
08 608  Quarry 
09 Agricult. & Forestry 
10 Mnllins River Rd 
11 Mullins River 
12  Hope Creek 
13 Lynam 
14 Melinda Rd 
15 Valley Rd 1 
16 Stann Creek 
17 Silk Grass 
18 Commerce Bight 
19 Fresh Water Creek 
20 Hopkins 
2 1  Sittee River 
22 Kendal 
23 Cabbage Hall 
24 Quan Bank 
25 Hancock Rd. 
26 Pepper Camp 
27 Waha Leaf 
28 Riversdale 
29 South Stann Creek 
30 Maya Mopan 
3  1 George Town 
32  Cow Pen 
3 3 Savannah 
34 Independence 
3  5  Mango Farm 
36 Maya Beach 
3 7  Seine Bight 
38 Placencia 
39 Red bank 
40 Trio Bladden 
4 1 Catacamas 

Houses Inhabitants Update 
0  0  / / 

20  8  1 2 4 / 1 0 / 8 8  
1 3 0  400 2 9 / 1 0 / 8 8  

1 6  2 4 / 0 1 / 8 9  
58  202  2 6 / 1 6 / 8 8  
22  7 2  2 7 / 1 0 / 8 8  

136  629  0 4 / 1 1 / 8 8  
24  9 7  0 4 / 1 1 / 8 8  
74 189  1 2 / 1 0 / 8 8  

3  l a  oz /os/ss  
34 132  0 3 / 0 8 / 8 8  
24  196 0 5 / 0 8 / 8 8  
24 180  0 5 / 0 8 / 8 8  
24  125 0 5 / 0 8 / 8 8  
24 136 0 5 / 0 8 / 8 8  

1100  18072  1 6 / 0 8 / 8 8  
64  187  02 /02 /88  
1 3  0 3 / 0 2 / 8 8  
7  94 1 1 / 0 1 / 8 8  

185  882  2 3 / 1 1 / 8 8  
86  235 1 1 / 1 1 / 8 8  
17 58 11 /11 /88  
34 129  1 1 / 1 1 / 8 8  
' 1 4  11 /11 /88  
0  0  / / 

27 111 2 5 / 1 1 / 8 8  
48 184 1 8 / 1 1 / 8 8  
34 217 2 9 / 1 1 / 8 8  
37 119  10 /11 /88  
53 1 9 1  2 3 / 1 1 / 8 8  
7 0  218  24 /11 /88  

250  1 2 3 1  2 3 / 1 1 / 8 8  
15 6  1 2 4 / 1 1 / 8 8  

132  2847 1 1 / 0 7 / 8 8  
77  285 2 3 / 1 1 / 8 8  

8  1 2  1 3 / 0 9 / 8 8  
132  385 1 3 / 0 9 / 8 8  
1 4 1  405 21 /06 /88  

42 177 3 0 / 1 1 / 8 8  
5 1 153 1 5 / 1 2 / 8 8  
4  1 192  1 5 / 1 2 / 8 8  

Sub-Totals Houses Inhabitants Count 
3 2 5 1  28915  4  1 



V i l l a g e  C e n s u s  
t r i c t :  6  TOLEDO 

V i l l a g e  
e Name 

Bladden 
Golden  S t r e a m  
I n d i a n  Creek  
H i c a t e e  C r e e k  2  
Hicatee C r e e k  1 
San  Migue l  
Columbia 
Cocao Columbia  
C r i q u e  Arena  
C r i q u e  T r o s a  
B ig  F a l l s  
Dump 
G r e e n s  Creek  
S i l v e r  C r e e k  
Machaca F o r e s t  
Laguna 
J a c i n t o  V i l l e  
C r y s t a l  Creek  
San  F e l i p e  
Rancho ( T o l e d o )  
L i t t l e  Rock 
C a t t l e  Land ing  
J o s e  T a y l o r  
P u n t a  Gorda 
Monkey R i v e r  
P u n t a  Negra  
New Haven 
P u n t a  Yacas 
Wild Cane Caye 
Majo R i v e r  
C r i q u e  J u t e  
S a n  J o s e  
C r i q u e  L e g a r t o  
S a n  A n t o n i o  
S a n t a  Cruz  
S a n t a  E l e n a  
P u e b l o  V i e j o  
B l u e  Creek  
Machaca 
Corazon  Creek  
A g u a c a t e  
S a n t a  T e r e s a  
Go t o  H e l l  
P o i t e  
Mab i lha  
Otoxha  
D o l o r e s  
S a r s t o o n  C a r d e n a s  
San  Lucas  
C r i q u e  S a r c o  
Cone jo  C r e e k  
B a r r a n c o  

Houses  I n h a b i t a n t s  U p d a t e  
1 4  11 24 /11 /88  
85 289 1 3 / 0 1 / 8 8  

101 368 1 8 / 0 1 / 8 8  
12  43 1 2 / 0 1 / 8 8  

2 8  / / 
85 348 . 22 /01 /88  

232 892 27 /01 /88  
32 129 2 6 / 0 1 / 8 8  

5  2  2 8 / 0 1 / 8 8  
44 139 27 /01 /88  

14 3  533 02 /02 /88  
30 86 28 /01 /88  
4  1 1 4  5  02 /02 /88  
6  1 253 19 /01 /88  
30 156 0 3 / 0 2 / 8 8  
70 304 04 /02 /88  
40 1 4 1  04 /09 /88  
13 56 22 /01 /88  
32 135 05 /02 /88  

157 540 11 /02 /88  
3  1 161  15 /08 /88  
27 79 09 /02 /88  

3  13 15 /02 /88  
0  0  / / 

38 152 06 /10 /88  
17 62 07 /10 /88  

3 12 07 /10 /88  
5  17 07 /10 /88  
2 4  07 /10 /88  

25 94 08 /02 /88  
58 248 19 /02 /88  

167 780 18 /02 /88  
11 3  1 29 /02 /88  

9 5 1  1091  29 /02 /88  
103 389 03 /03 /88  

4  1 134 03 /03 /88  
112 474 03 /03 /88  

58 165 07 /03 /88  
38 119 26 /01 /88  
25 102 11/03/88 
54 211 08 /03 /88  
45 182 11 /03 /88  

3  12 27 /11 /88  
69 279 07 /02 /88  
24 92 11 /03 /88  
57 244 17/03/88 
36 173 17/03/88 
13 37 20/09/88 
34 131  17 /09 /88  
73 302 24 /03 /88  
29 90  20 /02 /88  

100 181 22/03/88 
11 

BEST AVAILABLE COPY 



, 3  Jordland 
j 4 Machicla 
i 5  Jalacte 
i 6 San Vicente 

Village Census 
14 

Houses Inhabitants Count 
3577 11079  56 

Houses Inhabitants Count 
26655  1 6 6 0 6 5  365 



August 11, 1989 
File: GWaterVil 

ANNEX G 

TS OF V T T I M E S  HA-HR SUPPlJES 

Annex G contains lists of villages 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 list 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 listed is 619. The handpump 
numbers are also shown. These are painted on the handpumps so 
that the handpumps can be easily identified. The lists show 
numerous annotations which give the impression that they are 
reasonably up to date. 

Corozal an$ Ormae Walk VJ,WS First Phase Villaaes 

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. 

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

Annex G Page - 1 



. . 4. hcreased P-tlvltv Throurrh Better He- (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. 

UNICEF U g  
. . 5 .  es in Toledo Dlstrlct 

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

Pro~osed 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 1 0  villages 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. 

Pro~osed UNHCR Project in Toledo District 

List 7 shows 25 villaqes in Toledo District which UNHCR proposes 
to fund as an extension of a previous project. It is proposed 
that this project include 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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PJC!."JSR OF P!ELLS MITI-! HANDPUNPS 

d 
LL'LIZS DISTRICT con't 

Corozalito 

1 Santana 

St, Ann's 

blaslcall 

1 BEST AVAILABLE COPY 



B k S J  AVAILABLE COPY 

I ' tIUt5Dt'R O f  DRILLED 'IiCLLS WIT11 HAIIDPUI;IFS 

JYO 
I 

f 

DISTRICT 

 ate ' 

- 

~ocailty 

G ~ o z g c v i l l e  

U n i t e d v i l l e  

Blackfian Eddy 

. 
v 

O n t a t  i o  

'I 'eal:cttlo 

Young Gal Wd. 

C a r . a l ~ t l ; e  

sllvapnn 
(L*!hw Wi 

Co2 ton  Trce 

SmCa Ues~/Cri:.Lr~ 
rey XUW. 

C r i s t o  Rey 

i 
i 
I 

I 

A. 
i '  . 
1t1,3ii4;i2,;~ 4 -7- . !tl-rrrrrlc .-...- L 0 t 

--- . 
C- 1 Oswald W e b s t c r ' s  F e s i d c n c e  - * . .. S a l v a t i o n  Arny Church  - 3 House PIFS l! 47 - 4 C o r n u n i t y  C c n t r c  I, necl, ( J M I  I - I, House NMS 612 

r 
I 

C- 6 H e r l e n e  S m i t h ' s  P e s i d e n c e  - 7 C o m b u n i t y  C e n t r c  - 8 Ncw B u i l d i n g  s i t e  4 mu; 0 ~ 1 1 %  - 9 4 ~ u g u s b u s  E e n j a n i n ' r ,  R e s i s e n c e  - 10  ! . rootbal l  F i e l d  - 11 , L l o y d  O ' b r i c n s  R e s i d e n c e  - 1 - 13  

C- 14, - 1 5  - 1; - 1 7  - 1 . 

C- l ?  - 2 11 - 21  

C- 22 - 2 3  - 2-1 - 23 - 57 

C- 26 

C- 27 - 2';: - 29 - 3i.J - 2'1 - 32 

C- Z 3 d  
-. 3.,* - 35 

C- 36 - 37 - 3;, 

, C- :,3 
: - cO 

1 

G u l l y ;  Xount Hope 
F r o n t  o f ;  Kount  Hppe 

F o o t b a l l  F i e l d  
C a p  S h y ' s  R e s i d e n c e  
A l l e n  Comnunity 
C o r n u n i t y  C e n t r e  
S c h o o l /  P o s t  O f f i c e  

P a r k i n g  l o t  Shawls  Bus 
House NMS;: 38 3ned bdl:, 
r o a d  t o ;  C l e v e l a n d  G i l l e t t  

Eclmund Carspion S c h o o l  
Corrmunity C e n t r e  
a l u e  stjo?; f r o n t  House NILS 1 7 1  
C o r n e r ;  Ypong Ga l  Rd .-7 O n \ t . r . ~  
Zn r o u t e  ; C a n a l o t t e  

A.l&n*ar Tp t e s t  kigllway C i l ?  i f r o n t  o f  c h u r c h ;  Eouse  N1;C 6;l 1 

n e a r  R o a r i n g  C r e e k  

I g l e s i z ?  E v a n g c l i c a  
7th Lny i : i . van t i s t  c ; ~ u r c h  

1 st pul.,p c n  r o u t e  Lo 6eI.iz.e 
Cc rmun i ty  C c n t r e  
i n  Koro T c c o r r o v  Rd. 

. F r o , ~ t  of P o s t  o f z i c c  
2oCziquez  Farc 

C o r i . : u n i t g C e n t r e  

- --.. -. 
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>YO DISTRICT con't 
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NUKBER O F  DRILLED tlELLS WITH IIANDPUMPS 

COROIAL DISTRICT 

BtS7 AVAILABLE COPY 



N U Y B E R  OF DRILLED WELLS ViITI! I!AEIDPUMPS 

-- 

BEST AVAILABLE COPY 



Date L o c a l i t y  
- - 

S a n t a  C l a r a  

Siln V i c t o r  

Cn ledon ia  

hens Vista 

CZ- 3 3 "  - 94 - 91, - 56 

CZ- 97 - 53 - 99 - 100 - i 0 1  - 102 - 10; - 104 - 105 - 106 - 107 - 106 - t o ?  

C'i- 110 - 111 

cz- 112 - 113 - 114 - 113 - 1 1 G  - 117 - l l &  

CZ- 119 

I L ~  

I n d i a n  Mark I1 s e r i a l  # 55123 (111 
C-55125- 

CCl5 
3 79 5  

n w  Prrr~, 6220 
Dempster (21 

bPhird mcb~&'~ s e r i a l  $ 8615 
. . i 7 4 2  

Dempster 
~ n d i a n  Earlc 11 serial t 8721 

b776 
8731 

Dempster 

Dempster ( 2 )  Cabmcr Tic -> t-S\ 
b + k h  f-& 

I n d i a n  Mark I1 serial < ti-S512t 
6 5 5 1 4 4  
55161 
6-.55162 

==h~ t h k ~ ~  -2 4\ 6,55191 
4uu bcka\ . 55147 

67551G5 

Dempster (11 ,,,.,. L i ,  \ 

1 

BEST AVAILABLE COPY 



EIUKBG'R OF D R I L L E D  WELLS WITH AANDPUMPS 

\ ORANOE W&r.X D T B T J 7 Z C T  

- BEST AVAILABLE COPY 

I 

Date 

10.8.87 

24.8.67 

22.9,67 

24.9.C7 

L o c a l i t y  

San F e l i p e  

August P h  P-iacJc! 

'2r i n i d a d  

I 

San Lazaro 

S a n t a C r u z  

San Antonio 

P.io Hone0 

S a n t a  hiartha 

T i g e r  Creek 

Carmel i t a  

Handpump 

OW- 1 - 2 - 3 - 4 - 5 - 6 
Ow- 7 - E 
OH- 9 - 10 - 11 - 12 - 13 - 14 
' 15 - 16 - l7 - lil - 13 - 2; 

OW- 21 - 2; - 22 - 24 - 25 
OW-2G - 264 - 274 - 27 - 28 - 28& 

OW- 29 

OH- 30 

Oor- 31 
--32 - 33 - 34 - 35 - 36 - 37 - 30 - 33 
- 40 - 41 - 42 

OW- 43 

OW- 44 - 45 - 46 
- 47 

Remarks 

Dcmpster (6) b 

U.w t.J*5& <+ 

-.. rl H s ~  \ 4 0  

b5,&, 7-b ~*"*T\ '~cJ  

Dempster (2) 
u c  CcAbitc ~ u r c h  

Dempster 1 1 2 )  
- 

&hw\ Cornpal4 
<-* \b :ch.o\ com~ou.4 

OYP E \ l r . ,  C-c.rrr'\ Rr.tlr.rc 
H o b -  F u d c r  Qnr( 

Dempster ( 5 )  5 h - 1  bp\ r 
ncpr m:nwb exkcrcc 
h h ~  Jhc -o\, 

1 

*hoO\.-: '=erial*2?259 (3) 
bei.; -ik: i;i 

k t b \ \ f . c \ a  
.O~P,.VL(GI .&,rCserial  # 3726 

L c i ~ p s t e r  
I n d i a n  Mark X i  s e r i a l  # 2774 

Dempeter (2) 

Der.pster 

Dempotcr ( 2 )  

I n d i a n  l:ark 11 s e r i a l  6 0764 
Dempster 

I n d i a n  F l r k  I f  s e r i a l  6 C730 
3606 

Dempster 

inciian Y d r l c  11 s e r i a l  k G783 
,* 

Denpster (1) , 

Dempster (4) 



NUMFCR OF DRILLED ){EELS WITH fi11tlDPUf.PS 

J 
ORANGE WALK DISTRICT con't I 

BEST AVAILABLE COPY 

Dato 

24.8.87 

- G5 Cenpster (2) - d G  
67 Der~ster (4) - G i l  - 69 - 70 

8.10.87 San Lorenzo - 7 1  Denpster (1) 

72 Cenpster (2) - 73 

Locality 

Zuinea Grass RC 

Gubea Grass vill. 

C b n  Pinc Ridge 
v i l l .  

~ h n n  pine ~ i k c  

Gelize Rd. 

Handpump 

OW- 48 - 49 
OW- 50 

OW- 51 - 52- 
0 sj?, - 5 4 ~ '  - 54L\ - =W - 56 

RI.CI.I- 57 St ' 1  

1 : 

Oki- 5 ) V  - i - ' - c 2  1 
A 63 - 6 2  

Remarks 

Dempstcr (2) 6 

, 
Denpster (1) 

Decpstor ( 6 )  
Ingian Mark 11 (I 1 ow. 5&,oD\ 
ryor a&\ 
~ p p ,  pae\c  

-r p a r k  
uar h m a \ o % t ~  
y$! <A\ .  

(2) 

 onso sol lent ( 4 ) n a r  hJ~*t** *%..hw) 

I : 
Dcmpstcr (2) 
Consollent . 
Dempster 



-c NUKEER OF DRILLED WELLS WIT11 llANDPUMPS 

J 
ORANGE RALK DISTRICT c o n ' t  

BESTAVAILABLE COPY 

.. L 

Remarks 

I n d i a n  l lark I1 s e r i a l  't  8 7 5 2  
n 6 7  

Dercps ter 
I n d i a n  Nark 11 s e r i a l  f E769 

Dempster 
I n d i a n  Mark I1 s e r i a l  # 8743 

Dempster 
I n d i a n  I h r k  I1 s e r i a l  i? e773 

Denps te r  

Dempster ( 4 )  

C o n s o l l e n t  (1) 
1ndianY;irk I1 ser ia l  4 B55131. 

E55145 
Denps te r  

I n d i a n  Kark 11 s e r i a l  # 855200 
b55137 

Denps te r  

I n d i a n  Mark 11 ser ia l  i A28402 
Dempster ( 4 )  

I n d i a n  Mark I1 s e r i a l  R A2D410 
Dempster 

I n d i a n  I4ark I1 serial C 855166 
a705 

Denps te r  
I n d i a n  Mark I1 s e r i a l  E E56187 

7 < A ,  1 . 4 4 ,  L y A ,  7 + 4  + - 

Date  

21.10.67 

,> ,,- ,.J .. <- 
14 c v'  

7 T ~ L ;  

i 

L o c a l i t y  

San L u i s  

San Pab lo  

I 

Nueva FAA Juan 

7 7- a 

I 

Handpunp 

OW- 3 1  - 92 - 93 - 3 4  - 95 - 9G - 97 - - 98 - 99 

OW- 100 - 101 - 102 - 103 - 104 - 105 - 106 - 107 - 108 

OW- 109 - 110 - 111 
-:.I12 - 113 
- 1  - 11; 
- 1 1 6  - 117 

!', . 

1 



BEST AVAILABLE COPY 
- . .- - - 

Handpump 

S-1 
-2 
-3 - 4 

S-5 - 6 

S-7 

S-8 
-9 

S-10 - 11 
-12 - 1 3  
-14 

S-15 

5-16 

S-17 

S-18 

S-19 

S-20 

t - ~ f  
-22 
-23 

S-24 
-25 

, S-2 G 
-27 
-20 
-29 
-30 

S-31 

5-32 

5-33 

S-34 
-35 
-36 / 

S-37 
-38 V 

- 
Remarks 

Shann Creelc V a l l e y  Rd . 
Zabaneh 's  Orchard  
n e a r  Emmanuel's House 
R a s b c r r y  Farm a 

C 

Near Com.uni ty  C e n t r e  

Corne r1  Canada I f i l l  F.d. 

f r d n t  o f  s c h o o l  

la " c h u r c h  

End o f  v i l l a g e  

A \ '  
S t ,  Mary l.9 V i l l a  

I 

DISTRICT 
I 

L o c a l i t y  

Joeb!!i$~anRd. 

4nls. Ssree Pke  

7 d s .  Valley W. 

7k1s.  Valley Rd. 

Hope Crcek 

1 

9mls. ValleyPd. 

9J~n.l~ Valley RJ. 

1 0 n l s .  Valley Rrl. 

1Obls. Valley g. 

1Ms. Valley Pii. 

ll%rls. Valley Rd. 

Sill: G r a s s  

Hppkics Rd. 

S i t t c e  i'lq.i-c v i U  

Kcndal 

Haya C e n t r e  

South S t a r r n C I d  

Independence 

cbwpen 

- 

-, Gmcn h0u.l- 

S p r i n g f i e l d  F a r n  
T -, 2 . k . ' ~  r.*:* b a a  

dWN CREEK 

Date 

30.9.67 

4 I U-h' 

n c a r  Community C c n t r e  
" s c h o o l  
" B a h a i ' s  c h u r c h  

n e a r  M s .  R e y n o l d ' s  
" C o r n u n i t y  C e n t r e  

b e h i n d  Freetown Rd. 
" back S t r e e t  

f r o n p  o f  S t o r e  

1 AU w e / /  

n e a r  s c h o o l  

f r o n t  o f  T i e d a  Kar tha  
n e a r  f o o t b a l l  f i e l d  

" ' C h r i s t ' s  S a n c t u a r y  

" f o o L b a l l  f i e l d  
* - 

NH', 1 3  
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NUMnDR OF r)RILI.ED Wcllr: WIT11 1IA::DPUMPS 

J 3 L E D O  DISTRICT con't 



Table 3 

VLWS HANDPUHP INSTALLATION 
(Life of Project Summary) 

ACTUAL PERCENT ESTIIIATED 
VILLAGES IN TARGET INSTALLED BALANCE COMPLETED DEXEPICIARIES 

Buena Vista 7 
San Vi7,tpr 10 
Chunox 10 
San Pedro 7 
Louisville 10 
San ta ClaraISan  oma an' 0 
Cristo Rey/Yo Chen 11 
Chan Chen 8 - 
Subtotal 

ORANGE WALK 

1. San ~ n t o n i o *  0 
2. Nuevo San Juan 6 
3. SanLuis ( 2 ,  5 
4. Santa Hart?3, 7 
5. Santa Cruz 4 
6. Chan Pine ~ i d g e "  ' 7 
7. Trinidad 7 
8. ~ o u g l a s ' ~ '  - 1 

Subtotal - 3 7 11 2,517 - 2 6 
A 

30% - I 
TOTAL 100 2 8 72 28% 6,287 

I 

Notes: i 

* A Rudimentary Water System vill be installed rather than handpumps in these two 
villages. " ' A1 though 10 handpumps are planned for Chunox, problems are expected to be encoun- 
tered due to the salinity of the soil. 

' 2 '  Although 7 handpumps are planned for Santa Harta, problems vill be encountered 
due to lov-lying areas. 

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

( 4 1  Although 7 handpumps are planned for Chan Pine Ridge, problems are expected to be , 

encountered due to salinity of the soil. i '" Only 1 handpump is planned for Douglas since the community already has a good 
I 

vater tank. One problem anticipated vill be to find a source of good water. 

As of February 29, 1987. 
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e*eE imemrrorai J d A &  
DATA FROn PROPOSBD YYB9 - FY91 Y R O J B C T  SlTRS A- I / L w S .  u 
: Popalatjon: PRoJRcT CoAIs (UU, W . : 1980 : I of : .-- -.-- 

Pame of P1ace:District: (1987) :Faal l ies  : H/Ed :Sanitation: M31,tr : Remrks 
b '4  d a d  

- -- --..- 
Douglas : 0.W. : 453 : 126 : X : : :z :Rebablllktlon/l(rtension: 

-w- 
: (509) : :of ex i s t lng  wS 

id 4 .urn 
.@OM 

* '  . ---- 
:an Rown : ' : 352 : 73 : X : X : X :&habilitate exts t ing 

+ : . (360) : - . : s y s t e n ( r e s e n o i r )  +teat 
- -- s0qy.s" 

:San Lauro : ' : 567 : 150 : X : X . : X :Rebabilltatlon/BxkPsfon: LIM'cG'~ 
: (700) : :of ex i s t ing  RE : J co vera . I 

.- - 
:Sari Fe l ip t  : ' : 585 : ZOO : X : X : X :RehabllLtation/txtension: 

: (1000) : i: :oE exis t ing RWS : X 

5 :Aogast Pine : ' : 085:  1 4 3 :  X : 1( : X :Coos t~c tnemRWS 
:Ridge *A (1021) : . .: * 

.T - * *  -- 
6 : S a n L t e v a n  : a : 978 : 231 : X : X : x 

: (1075) : . *  :of ex l s t l ag  KMS 

- * ' .  
7 :Sari Jose/ : ' : Il64/638 : 283/154 : X : x 

: :San Pabi; : : (!300/780): : 4 A? 
a .  . . - * '  --• : CAfi&.crl CmP, : 
: B :Guinea Grass : * : 1191 : : X : Y ... . . . . . :of exis t ing RWS 

\ i :  5 bn.* O ~ W E  wWK v\SCP-(LT ,: 
I .- - --. - 
: 1 :Copper &Ink : Czl. : 350 : 67 : X : X : x :uenabilitation of exist-: . . : ( r e o ) :  . . :in9 ryst to(r tservo1r)  : . . , .  I: : ! 

: 2 :Progresso : : 781 : 2 4  : x : x : X :Construct ntv RWS 

. : . C  -- . .. -- 
: 3 :Xaibe . m e  760 : 221 : I : t ! X :Construct new M!i 
8 .  . . . : (868A: :Rlt i n  to Corozal wins:* . . . 
* .  '-• 1. 

942 : 225 : X : X : K :Construct neu RWS : 4 :Caledonia : : . : (849) : * . . :& 

. . I . . * - - 
LO8 : 186 : X ' : X : I : Ina ta l l  handpumps :6:Conctpcion : ' : . . : (734) : . . 

I .  
* . - *  
: 7 :Libert.i~l ; * : 1518: 367:  X : X : X :Rehabi1itation~Rxtenslon: . . . . : (1283) : :of exis t ing RWS :A 



LRTR I HE 
WrE LEUEL C.O.VILL. C'ILL. HLIH. V.H.C Ptfitl ff VILWGE UP11 LS mi3FC~ IPS 

I+). OF MI'S SIRJEY FEOFILE connl rrrr ~utcrrotc- ACT rac AG;.EDI~~IT 
P i C T  ~ w p t  T TY H P fil!IF LETEO COtINETQl F9F:IEO - IIll; Cl?llFLETm SIVIEO TFI217FTS rfPmETECj*l TictxT; cO:t f~ETc@ - r 

Gic.rg+vi 1 1  r 
San Rrltonio 

Un: tt.J..*i 1 l-. 
Lar Floras 
St .  fl3rgirat 
6 1 i d *  i.7 E.5.jlj 
Cntar io 
Tea Kettle 
Cristo R + j  

1. \'a1 ley o f  F+ac+ . zucc.>t= . F ~ ; r i n . ~  Creek 

Ira;k~i 1 
e s r ~ r ~ d i  in 3n.? i r ~ j  
L 3 O+Enc-:r 3.z i 3 
F I ju+n- 2 3r;k 
LucC.9 5 t r  i'r + 
I?.:-* ,-tons P.r.rt.1 
Corozal ito 
Sint in3 
Cro.;k+l T r t e  
St .  Rnrl  
8.3it.311 

S.:.2t 1 ;ad H s l  t'-,'l.>)n 
2 i s.z31;nc 
Ll i 1 1 I 3 - # ~ 5  E? 5 r . k  

S i i k  Grrzr 
G+.;r,;+\on.an 
t l i d ~ i  Zrp in  
S i n  Post, i.? 
f . l i l j 3  Ccnt+r 
Hs~pk i r c  
R+j Bi -k  
S i r l t 3  r"053 
- .  >l t t i+  ' J i  1 I+>+ 
In4a?arrl-n,:+ 
CWI Far, 

To.> l r p +  f.3r project  
tlo ulL,cr supply prabl foe. tlot se!+.:ted. 
149 vi trr  9~:p ly  p r n 5 1 i l * .  H.>t 1+1 tc)-.+d. 

t b t  s+lrct+4.  Errckith urter sarwrcc; d i r p t r s 4  - i l l  rye. 
t l ~ t  srI+-rt+.J. OiFiic*llS s:c+rs. 
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2 .  UNICEF 

A s i m i l a r  w a t e r  s u p p l y  a n d  s a n i t a t i o n  p r o g r a m  i s  u n d e r w a y  i n  

t h e  T o l e d o  D i s t r i c t  w i t h  t h e  s u p p o r t  o f  UNICEF. Work i s  

u n d e r w a y  i n  1 4  v i l l a g e s  a s  p e r  t h e  f o l l o w i n g  t a b l e :  

R e h a b .  T o t a l  

A g u a c a t e  
Pop .  
2 2 8  

B i g  F a l l s  3 2 3  
I n d i a n  C r e e k  4 8 0  
L a g u n a  2 0 5  
Moho R i v e r  
S a n  M i g u e l  227  
S a n t a  T h e r e s a  1 6 4  
S a n t a  E l e n a  2 0 0  
F o r e s t  Home 2 0 6  
P u e b l o  V i e j o  4 0 6  
S a n  A n t o n i o  1 0 1  7 
S a n  J o s e  6 6 3  
S a n  P e d r o  C o l .  9 0 5  
S a n t a  C r u z  4 4 8  
S i l v e r  C r e e k  1 7 5  

H o u s e e  
4 6  
5  7 
8 0  
5 0  

W e l l e  New W e l l e  
3 

No. W e l l s  
3 

-- O t h e r  V i l l a g e s  --- - 3  6 - 0  - 3  6  - 
T o t a l  5 6 0 1  1 0 6 0  8 0  6  7 1 4 7  



TO: RAFAEL DIAZ, FAX f 502-5-531-5097 , MEXICO D.F. , MEXICO 

FROM: K. KASPRISIN , BELIZE CITY, BELIZE 
UNICEF 

FOLLOWING ARE GEOGRAPHICAL AREAS LISTED I N  ORDER OF PREFERENCE WITH I OF BENEFICIARIES AND  HER 

COMMENTS. UNICEF - BZE CAN BE REACHED THROUGH PAHO FAX 1 02-45536 OR PAHO T E L U  3 0 9 0  01 E L .  

178795 OR 131085 

1. THROUGH CARE INTERNATIONAL - TO PROVIDE SUPPLEMENTARY FUNDING TO CURRENT U T E R  AND SQITATIOI! 

COMMUNITY INTEGRATED DEVELOPMENT PROGRAM I N  11 ADDITIONAL CQllMUNITIES I d  THE DISTltECrS OF 

ORANGE WALK AND COROZAL: (SEE ANNEX 1) MINISTRY SUGGESTS AODING INDIAN CHURCH, PO:. 1000, 

TO ORANGE WALK DISTRICT. 

2. BELIZE DISTRICT RURAL THROUGH MINISTRY I N  CONJUNCTION WITH OTHER UNICEF PROGRAM II~BT~YES 

BZ DISTRICT 

CROOKED TREE 7 5 0  WS/SANT 

SANDHILL ZOO6 RWS/SANT 

BERMUDAN LANDING . 300 RWS/SANT 

WILLOWS BANK 200 HANDPUMP/SANT 

DOUBLE HEAD CABBAGE 250 HANDPUMP/SANT 

RANCHO DOLORES 180 )iAHDPw'/~T 

TOTAL : 6 COM. 3606 

3. CAYO DISTRICT THROUGH HSF HOLLAND TARGETING REFUGEE POPULATION CAN CONSIDER W T U W  OR 

RWS THROUGH MINISTRY COMPLEMENTING US A I D  DECEASING INVOLVEMENT I N  CAW 9 I S T R I C T A W ~  

IMPLEMENTATION OF HEALTH ED. AND LATRINE - SANITATION COMPONENT THROUQH MSF (MEP).PlPES3Rt 

FRONTERAS) HOLLAND - AS FOLLOWS: 

CAYO DISTRICT- MINISTRY WITH MSF HOLLAND - COMPLEMENT TO US !DIMI I I ISm!r  

PROGRAH. 

JOMMUNITY 

ARENAL 

BULLET TREE FALLS 

ROARING RIVER 

I DENEFICIARIAS SWENTS 

500 RtfS BULUZMNS 'wf 



SEVEN MILES 450 RWS REFUGEES 

SALINA AND LOS TAMBOS 200 HANDPUPIPS REFUSES 

MAHATIAL AND SANTA MARTA 500  8 - 
TOTAL: 8 COMM. 2650 

SUMMARY BY DISTRICT AND MY PREFERENCE: 

1. ORANGE WALK: 6792 BENEFICIARIES 

COROZAL : 5347 m - 
2. BELIZE RURAL: J@& BENEFICIARIES 

3. CAYO: 2650 BENEFICIARIES 

- .,; 
? - + *-. ,4. : .-a.-, / .  *.-. : ., : , .- 

/ < -, 
4 , .  , I 

3E BE SURE TO INCLUDE COST OF HEALTH ED. CMPONENTS. 
. .  3 ' 1 ,  2, .'Y ., . .L3  

K YOU VERY MUCH - REGARDS - KATHY 
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xii. VILLAGES, BENEFICIARIES, CHARACTERISTICS, AND EQUIPMENT TO BE 
PROVIDED IN TIJE TOLEDO DISTRICT. 

VILLAGE ' 
Corazon creek 
Jalacte 
San Narcos 
Crique Jute 
Golden stream 
Blue Creek 
Mother Earth 
Criquc Troso 
Fiaf redi 
Silver Creek 
San Jose 
Sunday Wood 
Flachakilas 
Otoxha 
San Benito Poite 
Dolores 
Elridgeville 
San Antonio 
San Pedro Colombia 
Barranco 
Pueblo Viejo 
Santa Elena 
Santa Crtlz 
Santa Teresa 
Laguna 

Pop. 
102 
320 
216 
196 
270 
211 
160 

75 
180 
205 
702 
100 

99 
240 
350 
153 
250 

2500 
903 
24 1 
450 
200 
448 
164 
205 

EW VIP 1JSR VIPR 
2W+HP 14 
8W+HP 77 
lW+HP 28 
4W+HP 49 
4W+HP 30 
0W+HP 53 I 
3W+HP 25 
1W+HP 13 
1W+HP 27 

0 35 
7W+HP 24 
WCS 23 
WCS 27 
tlCS+3W+HP 44 
WCS 60 
WCS 30 
RWS ' 43  
RWS ' 400 

o 150 
RWS . 94 
3W+HP 80 
2W+HP 34 
lW+lIP 8 0  
lW+HP 33 - 50 

Pop ...................... Population 
W H . .  ................... .Number of hoi~seholds 
EW ....................... Existing,wells, installed/tar eted 
VIP................. . .  .VIP latrines, installed/targe ed 
WSR Water system required 

? ...................... 
VIPR.....................VIP latrines required 



August 11, 1989 
File: HHydoge 

kllumui 
STATEMENT OF WORK AND R W L ! L F i 3 D m I O N S  FOR HYDROGEOLOGIST 

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 usually relatively shallow. For the larger villages, 
rudimentary water systems (RWSs) are constructed, consisting of a 
well, a pump, a generator or engine drive if 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 use 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 is 
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. 

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

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 geological 
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 increased scale justifies the cost of such 
photographs. 

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. 

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 logs, 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. 

eld I n s ~ e c t l w  

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. 

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 Q I I ~  

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. 

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 is 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 in selecting sites for water 
wells. Experience in Karst formations is desirable but not 
mandatory. 

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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August 11, 1989 
File: JMntInv 

STATmlFNT OF W O R K  AND REQUIREDu--FOR 
CE AND INVENTQRY -T TE- ADVISOR 

The Rural- Water Supply and Sanitation Program (RWSSP) of t t s  
Ministry of Natural Resources (MNR) of the Government of Belize 
(GOB) is involved in an extensive program of drilling wells fc. 
rural water supplies. The well drilling equipment that Lr 
available to the RWSSP is 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 ti-.t 
probably is attributable to the manner in which mechanical repal 
work is organized, viz. virtually all repairs, even minor ones, 
are made by mechanics from the central shop. It is believed., 
however, that a larger constraint is the lack of read5' 
availability of spare.partg. 

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. 

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

Review E x i s t i - a n d r n n e l  

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; 
qualifications of existing personnel. The historical records sf 
maintenance and repairs actually performed shall also te 
reviewed. The maintenance management system in use by the Water 
and Sanitation Authority (WASA) shall be reviewed. Since WAS6 
and RWSSP work closely together, the feasibility of using parts 
or all of the NASA system shall be considered. 

Annex J Page - 1 
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Needs Survey 

The technical advisor shall estimate the needs for: types t"  
parts needed in inventory; annual budgets required fc-' 
maintenance and repair, especially for purchase of parts; nurabe-' 
of maintenance workers required; and qualifications B: 
maintenance personnel, both in the central shop and within th- 
well drilling crews. To the extent feasible, the estimated need: 
and the historical levels actually provided shall be compared $3 
numerical data experienced elsewhere, i.e., in similar we?- 
drilling operations elsewhere, among well drillers in the U,S 
or to standard labor hour allowances provided by equipme17 
manufacturers. The estimated needs, with supporting explanati~h+, 
shall be presented in a brief letter report, shall be thorou~hl:' 
discussed with RWSSP and USAID, and shall be adjusted as mutua~~>+ 
agreed. 

The technical advisor shall design systems for maintenance 
management and for inventory management and present a reW23 
describing them for review by RWSSP and USAID. The report shai: 
include recommendations on at least: 

Preventive maintenance systems. 

Maintenance management systems, including the extent %s 
which lower echelon maintenance should be performed by 
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. TheBG 
systems must take account of the procurement requirements 0 s  
USAID, the GOB, and WASA. 

Additional training for maintenance and inventory contra! 
personnel, and the sources from which this additiona- 
training might be obtained, especially whether the require 
training is available in-country or must be provided o '  
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. 
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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. A t  the conc1usic.::- 
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 inventory 
management systems. 

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

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

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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August 11, 1989 
F i l e :  KFerroCe 

ANNEX I, 

il., 4 -  - -i-; - .- 
Inexpens ive  wate r  s t o r a g e  t a n k s  cc %P ,~ ; jca*  A. - L A  - .  s-4 _ - -  . - -- 
economic a t t r a c t i v e n e s s  and t h u s  t h e  ,J -; b7z . - .  

=c 3""' "> G-. 4 

supply  t e c h n o l o g i e s  i n  B e l i z e :  ra: 
rudimentary  wate r  s u p p l i e s  (RWSs). 

Rainwater  ca tchment  sys tems a r e  wide 
catchment sys tems  may be t h e  o n l y  
o b t a i n i n g  a  wa t e r  supp ly  i n  some cac  
no p o t a b l e  groundwater  o r  t h e  g row.  
t o  r e a c h ,  f o r  small g roups  o f  u s e r s  
o r  houses  which a r e  on ly  o c c u p i e ~  
a r e a s  which canno t  be  c o n v e n i e n t l y  r r  

t h e  mountains o r  t h e  c a y e s ) .  S i n c e  - 
catchment  sys tem i s  t h e  s t o r a g e  t a n k  
c o s t  o f  s t o r a g e  t a n k s  i n c r e a s e s  
t echnology  and t h e  l i k e l i h o o d  o f  it t 

Water s t o r a g e  t a n k s  a r e  a  major coc 
Anything which r educes  t h e  c o s t  of  
number o f  RWSs t h a t  can be  b u i l t  w i t :  
l i k e l i h o o d  t h a t  v i l l a g e r s  w i l l  c .  
prov ide  more s t o r a g e  a s  t h e  needs  of 

Ferro-cement t a n k  technology  appea r s  
reduce  t h e  c o s t  o f  s t o r a g e  t o  somewh 
of  conven t iona l  s t o r a g e  i n  galvr  
c o n v e n t i o n a l l y  b u i l t  c o n c r e t e  t a n k s .  
d a t a  p rov ided  i n  Annex L ,  s m a l l  g a l  
t h e  range  o f  $0.60 t o  $0 .72  U . S .  -p 
funded ground- leve l  c o n v e n t i o n a l  
G e o r g e v i l l e  RWS c o s t  $0 .76  U.S. p e r  
r e p o r t e d  p r i c e s  f o r  fe r ro -cement  t ank ;  
t o  $0 .31  U.S. p e r  U.S. g a l l o n .  

'1.. 
i A L  . ; .?*$-$,; Ferro-cement wa te r  s t o r a g e  t a n k s  i v e  oee CL*, 
-"  F p l a c e s  i n  B e l i z e ,  b u t  t h e  t echnology  [.as n o t  y i .  be&gl, : + a $ ~  

t o  t h e  p o i n t  t h a t  it is r e g u l a r l y  ce . . : s ide red  r.aen "wt. - .  . 5 tqn; 
a r e  be ing  p lanned .  2. i s ,ah", T h i s  p r o j e c t  1 t h e r e f c r i .  4:. :luc,. 

, .aa&g? c o n s t r u c t i o n  o f  s e v e r a l  t a n k s  i n  v a r i c ~ s  s i z e s  and d i t l  rrnph 

Annex. K Page - 1 

BEST AVAILABLE COPY 



documentation of constructicn methods .:A costs, and tk:= 
-iissemi-- -.a T -  --on of this information. 

The project will include the construc Jn of about thr 
rainwater catchment tanks of about 1,000 gs.,~n capacity and d 
tank on the scale of a RWS tank, say ir. -.he range of 5,000 
10,000 gallon capacity. To the extent :.~sible, these tar, --. 
should be included in existing prograr., In particular, t'j 
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 require 
to construct each tank. The documentation should inclue 
photographs showing each stage of the construction. Ti-. t 
dissemination of information should include publication of 
small booklet showing the construction methods and estimating t 
costs, and emphasizing that this technology is suitable f 
Belize. Large signs should be posted at the sites and the sit 
should be chosen so that they are both representative of typicL 
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 hz 
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 MSF/Holland has a series of slides of 800 a. 
1500 gallon ferro-cement tanks built by a Belizean contract0 
This contractor had built a reusable set of wooden forms for us 
in building these two tank sizes, and claimed to have built e 
16,000 gallon tank. 

Intermediate Technology Publications of London, England publisk~: 
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 will 
make knowledge of the ferro-cement technology more widespread : 
Belize. 

Three potential executing agencies have been identified: RWSSEl 
a private contractor, and Peace Corps. 
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RWSSP would be the ideal agency for building the RWS-scale tat-.:: 
since this agency is responsible for overseeing the constructic~- 
of RWSs throughout the country. Assuming that there were r . 3  

serious problems during the construction of the tank and that t!;e 
cost savings were obvious, it is assumed that the RWSSP would us - 
this technology on many or most future systems where the stora; -: 
tanks can be located on ground level. Construction of elevate- 
ferr-cement tanks is more difficult and is not recommended fc- 
demonstration at this time: This would result in significar-t 
cost savings over numerous projects. 

RWSSP does not build rainwater catchment systems so it is not 3 

good organization to demonstrate ferro-cement technology at tht 
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 pars 
of the work. 

Another alternative might be to offer to subsidize a portion c f  
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 dread:/ 
done some of this type of work, that they are prepared to work a n  
a small scale, and that they are likely to be effective s- 
documenting and disseminating information about the project. 'I";-* 
disadvantage of the Peace Corps is that the volunteers are -2  

Belize only for relatively short periods of time and that t h e  
organization is not Belizean. 

The means of implementing the ferro-cement technolor>- 
demonstration should be resolved between the RWSSP and the U S A -  2 
project manager. 
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August 11, 1989 
File LCosts 

ON FACILITIES 

This annex contains miscellaneous cost data which may Lz of us+ 
in estimating the costs of proposed facilities. In some cases, 
there are considerable differences in the estimates of costs. 6- 
all cases, considerable judgement should be used in inter~reti~; 
the data. 

Following the data below are seven pages (numbered 6-1 throuz:~ 
6-7) taken from "Preliminary Investigation of Water Sour . 
Availability and Development Potential Belize, C.A.", which w 1 

prepared by Hydrology Consultants in 1979 for CIDA. These pa€ 
give a breakdown of well drilling costs, but assume 2,000 h o ~  - 
per year. If this assumption is changed to only 1,000 drill- 2 
hours per year, the unit costs for well drilllng are double thc - 
shown. 

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

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

Note : The well drilling practice in Belize is to pull th 
steel casing that is driven as a well is drilled with 2 

cable tool rig, leaving only the PVC casing in t.:.= 
completed well. It is estimated that about 9U parcec-- 
of the steel casing is recovered from handpurnp well- 
but that only 30 percent is recovered from the deepel 
and larger wells that are drilled for RWSs. 

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

Daryl Bartholomew: 4" $7.00 per foot. 
USX Invoice 4" $3.33 per foot. 

5" $4.35 per foot. 
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Screens 

Daryl Bartholornew; 4" $15.00 per foot. 
USX Invoice 4" $5.66 per foot. 

5" $3.66 per foot. 

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

Mantra Intl., Inc. invoice to UNICEF dated 31 May 1989, includigtg 
freight from Panama, for an order of 30 India Mark I1 handpump&: 

$421.75 per handpump. 

For the well for the handpump, assume that 100' of 4" PVC e a 8 i ~ Z  
O $3.33 per foot = $333.00 and 10' of 4" PVC screen at $ 5 . 6 8  p2r 
foot = $56.60 will be provided for a total commodity cost for  ~ ~ - 2  

well of $389.66. 

The total materials cost for a handpump well installation thus 
$811.41. Including some allowance for lost steel casing, dri;' 
bits, and tools and spare parts for repair of the handpurnps, 
total allowance of $1,000 for the cornrnodities in a handpump wel- 
installation might be appropriate. 

CARE : $2,500 each. 102 installed. 

Generator 

Diesel Driven P u  

PUMP HOUSES 

USAID paid for the commodity costs of the pump house S T  

Georgeville. It appears to be a typical installation. 
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Be Meyer of MSF/Holland reported the following costs for ferr.- 
cement tanks built by a private contractor: 

800 gallons for $175 = 0 . 2 2  per gallon 
1,500  gallons for $375 = $ . 2 5  per gallon 

Roland Rivers, RWSSP: 

Crique Sarco. 8 , 0 0 0  gallons for $2,500 = $ 0 . 3 1  per gallon 
This was a Peace Corps project. 

Sam Dowding, USAID: 

Georgeville. 20 ,000  gallons for $15,250  = $ 0 . 7 6  per gallon. 

Elevated 

Silk Grass. 7 ,000  gallons for $18 ,500  = $ 2 . 6 4  per gallon. 
Santa Clara/San Ramon 20,000  gal. for $60 ,000  = $3.00 par gal; 

500 gallon for $360 = $ 0 . 7 2  per gallon 
1 , 0 0 0  gallon for $600 = $0.60 per gallon 

PIPE 

MSF/Holland: 4 "  PVC $2 .00  per foot. 
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ARY WATER SYSTEMS (RWSsl 

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

From Douglas Wilson: 

Seine Bight 
Hoplrins 
Gale's Point 

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: $95 for elevated latrines; $67.50 for regular 
ones. These costs are only for the materials i . -  
the base. The villagers provide all labor and tk? 
materisls for the superstructures. 

CARE: $90 for regular (ground level) latrines. 1150 
built. 

-EOUS 

Sack of Cement. 

Concrete MSF/Holland: $0.35 Each. 
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DRILLING COSTS f . /-PA) , 

1.1 Assumptions 

1. U t i l i z e  e x i s t i n g  d r i l l i n g  r i g s  

2. Base cos t  o f  r i g  - $45,000.BZ = 625,862.CDN 

3. Base cos t  o f  t rucks - $15,660.BZ = $9,000.CDN 

4. Depreciate over 10 years 

5. Operate r i g  f o r  2000 hours per  year  

6.  Currency conversion $2.00BZ = $1.15CDN 

$1.74BZ = $l.COCDN 

7. Base year  o f  est imate - 1979 

8. . I n f l a t i o n  f ac to r s  - est imate Canada 10% per  annum 

Be1 i z e  15% per  annum 

1.2 Annual Fixed Costs - Riq . 

. - BELIZEAN CANADIAN 

1. Depreciat ion - 10% o f  r i g  
cos t  . . . . ... . . . . . . . . . . . . . . $ 4,500 $ 2,586 

2. Repairs - 75% o f  deprec ia t ion 3,375 1,940 

3. Investment - 10% o f  r i g  cos t  4,500 2,586 

TOTAL $12,375 S 7,112 

1.3 Annual Fixed Costs - Veh ic les  

1. $0.30 per m i i e  f o r  20,000 
mi les  i n c l .  de rec ia t ion ,  
insurance, fuey, repairs* 10,440 6,000 

1.4 Fixed Hourly Costs 

1. Rig - $12,375 I ,2000 hrs. 6.19 3.56 . 
2. Fuel - 0.75 ga l / h r  x $3.00BZ 2.25 1.29 

. 3. Lubr i ca t ion  - 50% o f  f u e l  cost  1.13 0.65 

4. Vehicles - $10,440 t 2000 h rs  - 5.22 - 3.00 

TOTAL EXCLUDING WAGES $14.79 $8.50 



BELIZEAN CANADIAN 

1.5 Annual Waqes $ $ 

1. d r i l l e r  6,600 

2. he lpers  (2) 7,000 

3. overhead .- 25% 3,400 

TOTAL 17,000 

TOTAL PER HOUR 6.81 

4. Annual Subsistence 4,000 

Hourly~ubsistence+(48~48) 1.74 

1.6 .  Summary 

1. F ixed  h o u r l y  c o s t - r i g ,  
v e h i c l e  ............... 14.79 

2. Hour ly  wages 6.81 

3. Hour ly  subsistence - 1.74 

TOTAL HOURLY COST 23.34 

1.7 h r o x i m a t e  Cost o f  D r i l l i n q  - 

1. Assume average d r i l l i n g  r a t e  o f  
1& f t / h r  

2. Cost per  f o o t  o f  w e l l  15.56 

1.8 T o t a l  Annual Cost pe r  R iq  

1. F ixed  cos t  - r i g  12,375 

2. Fuel 4,500 

3. L u b r i c a t i o n  2,250 

4. Wages and overhead 17,000 

5. Subsistence 4,000 

6. F i xed  cos t  - v e h i c l e  - 10,440 

50,565 



2.0 COST OF SERVICE R I G  

2.1 Assumptions 

1. As per  1.1 

2. Cost of r i g  

BELIZEAN 

$ 

CANAD IAN 

$ 

Annual Fixed Costs - 
1. Depreciat ion 10% o f  r i g  cos t  2,610 1,500 

2. Repairs - 75% o f  deprecia- 
t i o n  . . .. . . . . . . . . . . . . .. .. . . 1,958 1,125 

3, Investment - 10% o f  r i g  cos t  A 2 610 -- 1.500 
4. TOTAL 7,178 4,125 

2.3 Fixed Hour ly Costs- 

, 1. Service r i g  - 7178 s 2000 3.59 

2. Fuel - 0.75 ga l / h r  x $3.0082 2.25 

3. Lubr i ca t ion  - 50% o f  fuel cos t  1.13 

.TOTAL EXCLUDING WAGES 6.97 

2.4 Annual Wages 

1. Pump repa i r  man 5,600 

2. Helper 3,500 

3. Overhead - 25% 2,275 

TQTAL 11,375 

TOTAL PER HOUR 5.69 

4. Annual Subsistence 2,700 

Hour ly subsistence + (48x48) 1.17 

1. Fixed hour l y  cos t  

2. Wages 

3. Subsistence 

TOTAL COST PER gOUR 



BELIZEAN CANADIAN 

2.6 To ta l  Annual Cost f o r  Ri9 S $ 

1. Fixed c o s t  - r i g  7,178 4,125 

2. Fuel 4,500 2,586 
. 3. L u b r i c a t i o n  2,250 1,293 

4. Wages 11,375 6,537 . 

5. Subsistence 2,700 1,552 

TOTAL 28,003 16,093 

3.0 COSTS OF CASING AND SCREENS 

1. 6 inch  s t e e l  p i p e  - $4.90/f t .C~N ($8.53BZ - $13.00BZ f o b  BZ) 
2. 6 i n c h  p l a s t i c  p i p e  - $7.51/ft. CDN 

3. 6 i n c h  p l a s t i c  screen - 10 ft. @ 5500.CDN 

4. 4 i nch  p l a s t i c  p i p e  $5.00/f t .  CDN 

5 .  4 i n c h  p l a s t i c  screen 10 f t  @ 8300CDN 

4.0 AFPROXIMATE COST OF DRY HOLE 

1. Assume 100 ft. deep - casing recovered 

2. Cost 1,556 959 

5.0 APPROXIMATE COST OF SUCCESSFUL HOLE 

1. Assume 70 f e e t  deep 
2. D r i l l i n g c o s t  7 0 x $ 1 5 . 5 6 / f t  1,089 

3. Casing cost  70 x $ l Y f t  . 910 

4. Pipe s l o t t i n g  1 0 f t x $ 7 / f t  ' 7 0 

. 5. M a t e r i a l s  -- 20 

TOTAL 2,089 . 



BELIZEAN 

S . . 

6.0 ESTIMATED COST OF PUMPS 

6.1 Hand Pumps 

6.2 Submersible pumps 
up t o  50 gpm from 60 ft. 3,480 

6.3 Windmil 1 d r i ven  pump ' 
UP t o  5 gpm 2,610 

CANADIAN 

S 

6.4 Diesel o r  gaso l ine d r i ven  pump . 

1. Motor . 6,000 3,448 

2. Converter 1,000 575 

. 3. Purr~p 500 287 

TOTAL 7,500 4,310 

Gasoline motors are l i k e l y  t o  be 50% cheaper than t h e  

est imated p r i c e  bu t  present a g rea te r  hazard t o  groundwater q u a l i t y  

i f  the f u e l  i s  improper ly handled. 

OTHER ASSOCIATED COSTS 

1. Pump base f o r  hand pumps 2 0 12 

2. Pump housing - Type 1 - 
submersibles 3,480 2,000 

3. Pump housing - Type 2 - 
d iese l  d r i ven  500 287 

4. We1 1 appurtunances 200 115 

5. Connection - we1 1 t o  r ese rvo i r  500 287 

8.0 COST OF RESERVOIRS 

Var iab le  - depending on capac i ty  

cou ld  be i n  range o f  $2.00 t o  $5.00/gal l o n  

Reservoirs should be s ized  t o  provide f o r  the 20 year  maximum 

day demand and f o r  small emergencies i n  the f o l l ow ing  manner: 

20 year  popula t ion x 20 yea r  average day demand ( i e .  20 ~gpcpd)  x 2 
= rese rvo i r  capac i ty  i n  Imper ia l  ga l lons 

Each system w i l l  r equ i re  a design t o  meet l o c a l  condi t ions and 

cons t ra in ts .  A minimum system pressure o f  10 p s i  i s  suggested. . . 



BELIZEAN CANADIAN 

' $ $ 

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 pa r t s  3,532 2,030 

TOTAL 14,076 8,090 

10.0 COST OF SPARES FOR RIGS 

1. Bucyrus E r i e  22 W's 

2. Edeco's 17,400 

TOTAL 34,800 

11.0 COST OF VEHICLES ( 3 1  

1. 3/4 ton, four-wheel d r i v e  pickups 
$9,000 each 46,980 

12.0 COST OF PARTS FOR HAND PUMPS 

1. Assume 25% o f  c a p i t a l  cost /wel l  174 

13.0 ANNUAL COST OF LABORATORY CHEMICALS- 

1. Estimate $1,00OCDN/yr 1,740 

14.0 ANNUAL SALARY COSTS - OFFICE 

1. Program Manager 10,000 

2. Program Hydrogeol ogi s t  8,000 

3. D r i l l i n g  Maintenance 8,000 
Superintendent 

4. Water Resources Techni ca l  4,000 

5. Subsistence 3,000 

6. Overhead - 25% 8,250 

TOTAL 41,250 



15.0 ESTIMATE OF FREIGHT, TRANSPORT AND INSURANCE COSTS 

- est imate $0.33/ton m i l e  i nc l ud i ng  t r a n s f e r s  and insurance 
- d is tance t o  Be1 i z e  i s  approximately 3,700 m i l e s  

- est imated cos t  f a c t o r  - $1,23O/ton 

- casing t o  be purchased i n  U.S.A. a t  est imated 

t r anspo r t a t i on  cos t  o f  $615/ton 

BELIZEAN CAN AD I AN 

1. Serv ice r i g  es t .  3 tons $ 6,421 . $ 3,690 

2. Test  pumps, spares, 
generators est .  1 ton  2,140 1,230 

3. P ick  up t rucks  
(3) es t .  6 tons 12,841 7,380 

4. Spare p a r t s  f o r  
r i g s  es t .  4 tons 8,561 4,920 

5. Casings: s t ee l  1000 ft 
a t  14 'I b s / f t  

es t .  7 tons 7,482 ' 4,300 

p l a s t i c  3000 f t  
a t  2.5 l b s / f t  

es t .  4 tons 4,280 2,460 

6. Hand pumps 50 a t  120 l b s  
es t .  3 tons 6,421 3,690 

7. Spares f o r  hand pumps 
est .  % t on  1,079 620 

8. System we1 1 pumps 
est .  1 ton  2,140 1,230 

TOTAL $51,365 $29,520 



August 11, 1989 
File: MHealthW 

TIONS AND AUONYMS FOR HEN- 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 local sub-unit of 
RWSSP. Consists of the District Coordinator, a Health 
Educator, a Carpenter/Foreman, and a three man well 
drilling crew. 

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

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 least 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. 

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. 
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VHC 

CHE 

PHI 

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. 
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ODdECTIV I The abj4aClv4 bC b i b  activity-ie t o  impcove t k a  
d o c  ~ l l o  nlniucry at  B CUPAl--Ro=outce/i ( H N R )  ~ _ n _ ~ e I l z ?  : 
t o  plan,  implement and a w a t q  and.- 
prfigram, ~ h 4  purpooe ctif'ity-la--tu gef.1 o &.pr  ra:: 2 

y e a r s ,  with the above o in mind. 

- - 
as_.s_+atance:to be €0;  apptoxinatoly t # o  LfG::. 

SCOPe-.QP WORK1 A 
t o  ar r u p p x e n t e d  

leader,  who will ba reeponaib the team', 
work and ensuring t h a t  the pr 

------- .- 
The product o f  the  team will 40 a p ~ o ) e c t - p a g , q r ~ j ~ e ) ~ a m c n d m ~ r . :  
t o  be prepared in c o n s u l t a t  lo7 w i t t i - ' U $ A I D / B ~ ~ ~  zie and tho 
Minie try  or Natural Resources The team will meat uhth and 
interview personnel in the MN and other  govornrnenb d ~ p d r b P W '  
a 8  neceaobry to obtatn inlhrrn 
currant Wntsr and-Sanitation-. 

b a t ' - a l - ~ - a p ~ l i ' c a b h  repoctr,  i n  
4 CL Evn L I A ~ {  n ~ m r \  W-A--b 

>' . .-. \ '  EB'Rtlie%li?af incrddet2 aa an rep(31kij~ Rnnav b.fi Kn t h i n  111 
Tho mombeta of the C c a m  w t l l  
taohn t 



- &cl\s* qq w a d e d ,  t aLu4ing taking C i a l P  t r l g o ,  wr 
NNR s t a g f  t o  d e t e r m i  e t h ~  a t a t u e  and requiromontu : 

dava lo~ment r  
U B A I D  and o thdt  

8 t t a t ~ g L e a  and prqjrnla 
aanitation, t o  he acaonglie 

i n  hhar u a x t  Lwu l c a ~ a  w l L 1 1  -UShlU PU-tB.Z\Q(,-,. I, - A y a h  and finallzr L~I, ;~T%~Le~~=ulY~ and O I U J ~  
, t achn ica l  deecr l g t  ion otione-df - tho  PP Amendment 
collnharatian ~ l t h  qt toem nambera r a  n~oooeory 

- review t e c h n i c a l  plank,  propoaed and a l t r t n a t i v e  o 
with the s a n i t a r y  eng neet and cornsunity bevelopne 
e p e u L a l i s t ,  - Olscuaa  cast^ ~ 1 ~ 8  kh NNR USAXD and Hlnlebry ol 
Finnnoe within the ma to-aconomlc aontext of  B @ l l e k  

a n ~ ~ y ~ e s ,  

t - develup a cu:nyac#t fvu  a n a l y a l s  aC r4currank coats 
including an examinat on of-coat: c~-n_t~a_i_nma~~ppt_ion* 
rind d u r t h p r ,  mn e len*  i & I  a n a & ~ Z 6 - - i n o l u d ~ ~ y  srrraL3-P: 

I 

a A a t ~ r m t n ~  t b *  Cinnnci 1 and econsrnlo euotainmbility 
the p t o j e c t +  t 

- rovlew community devo opment and h e a l t h  4ducation 
n c t i ~ l t l ~ a  conduotad a dake, nn4 rccommandrtlonr : r 
the  f u t u r e ,  

i 
I .  - discuse with pertinent personnel, inc luding taking 

ttipe, i n  o r d e r  60 dotornine  naado and 
accsptability af V R C L  ua ~ p t i a n a  f o e  ooramunit~ 
4ev~lo m e n t / h ~ a l t h  ~d c a f t a n  munpott t o  tha  projaot,  F i - In col  c r b o c a ~ l o n  w i t h  team mefinera, nNR and 
U3hlDI d e f i n e  or elab o community atrakagy  w h l d  
leado to  accomplishme projectla gaala ,  - drmfk ds9criptAsn oE 
n o c o ~ a a t y  t o  C6npLemo 
s a n i t a t i o n  cf f o c t a ,  a 
t o ~ d i n o s a  t o  implbmen 
and a social eoundneo - a v a l y a e  Cron ovailabl 
program i a  l f  ke ly  t o  
livelihood. 

I In addition t o  sgacleic t o e h n h c a l  t a s k n ,  the tsarnr lcradsr wl : ,  
~ W U L ~ ~ I I U L W  L I ~ W  C U I I I I J ~ U L  IUII  UL q 1 1 ~  LJY ,  a n u  c o  C R I O  end usu 
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August 11, 1989 
File: QPolicy 

SUGGESTED MODIFICATIONS 
OF THE 

NATIONAL POLICIES FOR THE CONSTRUCTION AND MAINTENANCE -=- 
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 also 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. 

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 is 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 



111. G., the author questions 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: 

r since 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 questions 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 12A: 

The District Public Health Inspectors havedifficulty 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. 

Annex & Page - 2 



NATIONAL COORDINATING COMMITTEE 

ON 

WATER SUPPLY AND SANITATION 

NATIONAL POLICIES 

FOR THE 

CONSTRUCTION AND MAINTENANCE 

OF 

WATER SUPPLY AND SANITATION SYSTEMS 



I. GENERAL: 

A .  Guidance 

1. These policies cover: 

- the establishment and composition of a National 
Coordinating Committee: 

- the drilling of wells; 
- installation of handpumps (k ip) ;  
- construction of rudimentary water systems (RWS) ; - construction of rainwater~s~stems: \ 
- construction of sanitation latrines; 'a& - maintenance systems for all of the above; and * P,- - 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 tesources 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 



r e s p o n s i b i l i t i e s  of t h e  two p a r t i e s  (GOB/VHC) ,  and t h e  
c o n t r i b u t i o n s  by t h e  p a r t i e s .  Each agreement  s h a l l  
i n c l u d e  community p a r t i c i p a t i o n  i n  c o n s t r u c t i o n  and 
main tenance  of a l l  s y s t e m s  (HP, RWS, l a t r i n e )  i n s t a l l e d  
t h r o u g h  t h e  program.  

5 .  A main tenance  program s h a l l  be d e v e l o p e d  f o r  a l l  wa te r  
and s a n i t a t i o n  s y s t e m s  c o n s t r u c t e d  under  t h e  p r o v i s i o n s  
of t h i s  p o l i c y .  The program w i l l  be a p p l i e d  na t ion-wide .  

6 .  When v i l l a g e s  i d e n t i f y .  t h e i r  needs  f o r  w a t e r  and 
s a n i t a t i o n  on t h e i r  own, t h e s e  n e e d s  s h a l l  be made 
known i n  w r i t i n g  f i r s t l y  t o  t h e  M i n i s t r y  of  N a t u r a l  
R e s o u r c e s ,  t h r o u g h  t h e  D i s t r i c t  C o o r d i n a t o r .  L e t t e r s  
i d e n t i f y i n g  needs  a t  t h e  v i l l a g e  l e v e l  may be c o p i e d  t o  
t h e  f u n d i n g  a g e n c i e s  o p e r a t i n g  i n  t h o s e  a r e a s  i f  t h e  
f u n d i n g  agency has  a l r e a d y  been c o n s u l t e d  by t h e  
community. 

7 .  P r i o r  t o  t h e  d r i l l i n g  of any wells, e v e r y  a t t e m p t  w i l l  
be made t o  b a s e  t h e  s i t e  s e l e c t i o n  on a v a i l a b l e  
h y d r o g e o l o g i c a l  d a t a .  

8 .  Each p r o j e c t  s u p p o r t i n g  d r i l l i n g  s h a l l  a s s i s t  w i t h  t h e  
development  of h y d r o g e o l o g i c a l  mapping u s i n g  d a t a  
o b t a i n e d  from t h e  d r i l l i n g  l o g s .  co p;es  oF c J e ( (  

( y ~ ,  6- s U c c e ~ f 4  I L. o j , c r e r ~ h  I d e  1 1 .  
s k 1 (  kc ~ e - t  6 l'\dLS?. & J ~ J ?  J k, I (  c l c z e .  

B .  C o n d i t i o n s :  C, & \ , . k c  J J ~ S * = -  &- * ~ e  ~ c f (  / a g d  

1. Community p a r t i c i p a t i o n  i n  t h e  p l a n n i n g ,  c o n s t r u c t i o n ,  
and h e a l t h  e d u c a t i o n  p h a s e s  of t h e s e  p r o j e c t s  is 

- I  4 G e s s e n t i a l  t o  s u c c e s s f u l  i n s t a l l a t i o n  and u s a g e  of 
, E - p h y s i c a l  o u t p u t s .  

2 .  When t h e  d r i l l i n g  of w e l l s ,  o r  c o n s t r u c t i o n  of RWS 
r e s e r v o i r s  on p r i v a t e  p r o p e r t y  c a n n o t  be a v o i d e d ,  t h e  
MNR w i l l  e x e c u t e  a  w r i t t e n  agreement  w i t h  t h e  
land-owner a c q u i r i n g  t h e  s p e c i f i c  p i e c e  of l a n d  a s  
p u b l i c  p r o p e r t y ,  and p r o v i d i n g  compensa t ion  t o  t h e  
land-owner a t  r a t e s  p r e s c r i b e d  under  e x i s t i n g  law.  

3 .  T h e  n a t i o n a l  m a i n t e n a n c e  program e l a b o r a t e d  i n  S e c t i o n  
I V  of t h i s  document,  must b e  f o l l o w e d  and s u p p o r t e d  by 
a l l  p r o j e c t s  implemented under  these g u i d e l i n e s .  



11. COORDINATION AND MANAGEMENT: 

A. Committee 

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; . 

( i i  1 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; 

;'%to study implementation issues common to ail 
projects or affecting the national program which arise during 
project implementation, and to recommend solutions to the GOB 
and donors; 

t o  collaborate, to the fullest extent feasible. 
on baseline 'data gathering, program monitoring, and evaluation 
with the intention of developing comparable indicators and data 

\ ----3 to measure national progress. 

b) The committee shall be comprised of representati.ves 
from the Government of Belize, Donor Agencies. and 
private voluntary organiza,tions involved in water 
and sanitation projects in Belize. Representatives 
shall be as follows: 

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 Fund (UNICEF) - United Nations High Commissioner for Refugees 
( UNHCR) - Peace Corps 

(iiilprivate, and Voluntary Organizations (PVOs) - Cooperative for American Relief Everywhere 
( CARE 1 - Medicos sin Fronteras/Holland (MS.P/Holland) 

- + ; r T e c  s h \ (  Jet 
-fie - Project CONCERN - .  

v 5 J ' - , , to 3 0'- - 
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. 

el 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. 

£ 1  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 tefis of reference. 

-r 
h) A core committee of the National Coordinating 

Committee shall be appointed to meet monthly for the 
purpose of coordinating ongoing project activities. 

2. 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 )  E f f e c t i v e  p a r t i c i p a t i o n  by a l l  members is e s s e n t i a l  to 
t h e  s u c c e s s  of t h i s  c o o r d i n a t i o n  e f f o r t .  The nominated 
r e p r e s e n t a t i v e s  from each organizakion  should- 
e i t h e r  be a b l e  t o  commit t h e i r  o r g a n i z a t i o n ,  o r  t o  
e f f e c t i v e l y  r e p r e s e n t  i ts  views whi le  s eek ing  
concur rence  from s e n i o r  management. 

111. CONSTRUCTION 

A .  Hand Pump Systems 

/ f t  a )  I n  a l l  c a s e s t t h e  w e l l ,  c a s i n g s ,  pump and m a t e r i a l s  
f o r  t h e  pump pad s h a l l  be provided t o  t h e  

. .  . communities by t h e  GOB/projects. The communities 
s h a l l  c o n t r i b u t e  labour  f o r  s i t e  p r e p a r a t i o n  and 
d r a i n a g e  under MNR s u p e r v i s i o n .  

b) E x i s t i n g  pumps w i l l  be r e p a i r e d ,  i f  neces sa ry ,  of 
r ep laced  w i t h  an I n d i a  Mark 11, i f  a p p r o p r i a t e .  

C )  Hand pumps s h a l l  be i n s t a l l e d  a t  an ave rage  r a t e  of 
one pump t o  1 0  f a m i l i e s .  V a r i a t i o n s  t o  t h i s  average  
a r e  p e r m i t t e d ,  w i th in  reason ,  depending on t h e  s i z e  
and s p a t i a l  d i s t r i b u t i o n  of t h e  v i l l a g e  p o p u l a t i o n .  

d )  E x i s t i n g  we l l s  w i l l  be r e h a b i l i t a t e d  where necessa ry  
and p o s s i b l e ,  o r  new wel l s  w i l l  be  d r i l l e d .  

2 .  Condi t ions  

a )  The V i l l a g e  Counci l  and t h e  V i l l a g e  Heal th  CommitteQ 
m u s t  have advance n o t i f i c a ' t i o n  of t h e  number of 
pumps t o  be placed in  t h e  r e s p e c t i v e  v i l l a g e s .  

b )  The V i l l a g e  Counci l  and t h e  V i l l a g e  Heal th  Committee 
w i l l  be consu l t ed  on t h e  l o c a t i o n s  f o r  t h e  hand 
pumps wi th in  t h e  t e c h n i c a l  g u i d e l i n e s  a s  f o l l o w s :  

(1) Wells w i l l  not  be d r i l l e d  on p r i v a t e  p r o p e r t y ,  
except  where unavo idab le . (See  Genera l  Guidance # 5 1  
( i i )  Wells m u s t  be a t  l e a s t  100 f e e t  from a  l a t r i n e ,  
( i i i )  Wells m u s t  be away from b u r i a l  grounds and 
open w e l l s .  
( i v )  Swamps and low-lying a r e a s  w i l l  be avoided .  
( v )  Wells m u s t  be a c c e s s i b l e  t o  a l l  u s e r s ,  and c l e a c  
of roads .  
( v i )  The Na t iona l  Coord ina tor  and D i s t r i c t  P ,H. I .  
w i l l  concur i n  provid ing  f i n a l  approva l  of each s i t e ,  
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(v l s t andp ipe  i n s t a l l e d  3 f e e t  i n s i d e  each e l i g i b l e  
householder 's  p roper ty  l ine .  N o  s t andp ipe  s h a l l  be 
provided t o  households which have not c o n t r i b u t e d  
t h e  agreed labour - -and monetary 
c o n t r i b u t i o n s  t o  m m e n t a t i o n .  

d )  E l i g i b l e  communities s h a l l  a r range ,  through t h e  
V i l l a g e  Heal th Committees, t o  provide labour - on 
schedule f o r  d igging  of t renches  f o r  t h e  
t ransmission and d i s t r i b u t i o n  mains, lay ing  of the  
p ipe ,  and b a c k f i l l i n g  of the  t renches .  -where 
f e a s i b l e ,  communities w i l l  a l s o  be requi red  t o  
provide labour f o r  t h e  c o n s t r u c t i o n  of water 
r e s e r v o i r s  and pump houses. Where i n d i v i d u a l s  or 
the  community a r e  unable t o  provide voluntary  
labour ,  the  VHC s h a l l  c o l l e c t  or r a i s e  funds w i t h i n  
t h e  v i l l a g e  t o  c o n t r a c t  and pay f o r  t h e  requi red  
labour .  

e )  Extensions t o  t h e  system beyond t h e  s t a n d p i p e s  i n  
each yard,  i . e .  home hook-ups, s h a l l  be a t  each 
householder 's  expense. 

f )  Technical  Ass i s t ance  w i l l  be provided t o  t h e  
communities i n  making dec i s ions  on s e l e c t i o n  of t h e  
water source ,  s t o r a g e  and d i s t r i b u t i o n  systems,  and 
f i n a n c i a l  planning and management. 

g )  Seventy percent  ( 7 0 % )  of t h e  t o t a l  f a m i l i e s  i n  each 
e l i g i b l e  community s h a l l  ag ree  t o  p a r t i c i p a t e  i n  t h e  
program (compris ing h e a l t h  educat ion ,  community 
development, and c o n s t r u c t i o n  a c t i v i t i e s )  before  t h e  
v i l l a g e  is inc luded i n  t h e  p r o j e c t s '  s h o r t l i s t s .  

h )  I f  a  v i l l a g e  dec ides  i t  does not want t o  have a  RWS 
on t h e  bas i s  of t h e s e  p o l i c i e s ,  economically and 
t e c h n i c a l l y  sound a l t e r n a t i v e s  w i  11 be explored ,  
before  a  dec i s ion  is made as  t o  t h e  s o l u t i o n s  
implemented i n  t h a t  v i l l a g e .  

Conditions 

a )  GOB agencies  w i l l  apply and superv i se  the  
a p p l i c a t i o n  of t h e s e  p o l i c i e s  equ i t ab ly  t o  a l l  
benef i c i a ry  communities. Deviations from t h e s e  
g u i d e l i n e s  w i l l  be made only a f t e r  exhaus t ive  s tudy  
of a l l  a l t e r n a t i v e s .  



b )  A Board of Management ( B O M )  f o r  each RWS w i l l  be 
e s t a b l i s h e d  and t r a i n e d  p r i o r  t o  t h e  comple t ion  o f  
c o n s t r u c t i o n .  Members of t h e  BOM w i l l  have s p e c i f i c  
r e s p o n s i b i l i t i e s  which w i l l  be s p e l t  o u t  i n  
documentation prepared  by t h e  MNR and r e v i s e d  f r ~ r n  
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time t o  time. 

c )  The source  of water f o r  each RWS m u s t  be e v a l u a t e d  
on t h e  bas i s  of t h e  most economical way of p rov id inq  
an adequate  supply  of c l e a n  water .  Deep o r  sha l low 
w e l l s ,  n a t u r a l  s p r i n g s ,  i n f i l t c a t i o ~  g a l l e r i e s ,  and 
s u r f a c e  water w i l l  a l l  be i n v e s t i g a t e d  where 
a v a i l a b l e ,  and t h e  b e s t  s o l u t i o n  s e l e c t e d .  

C) Rainwater Harvest ing Systems: 

1. P o l i c i e s  

a )  Rainwater h a r v e s t i n g  systems w i l l  be suppor t ed  and 
implemented only  where o t h e r  a l t e r n a t i v e s  ( d r i l l e d  
w e l l s ,  n a t u r a l  s p r i n g s ,  RWSs)  a r e  not t e c h n i c a l l y  

o V@ f i n a n c i a l l y  p o s s i b l e .  

b )  Ass i s t ance  - in  t h e s e  schemes w i l l  comprise:  

( i )  c o n s t r u c t i o n  of a  l a r g e  r e s e r v o i r  a t  t h e  
school  o r  community c e n t r e ;  

( i i )  m a t e r i a l s  f o r  t h e  c o n s t r u c t i o n  of one-1000 
g a l l o n  ferro-cement ground tank per  household.  

( i i i )  t e c h n i c a l  guidance and s u p e r v i s i o n  f o r  tank 
c o n s t r u c t i o n .  

c )  The community w i l l  p rovide  scheduled v o l u n t a r y  
labour  f o r  t h e  c o n s t r u c t i o n  of t h e  ccmmunity 
r e s e r v o i r ,  and i n d i v i d u a l  householders w i l l  p rov ide  
labour  f o r  t h e  c o n s t r u c t i o n  of t h e  household t a n k s ,  
ga lvanized  roo f ing  m a t e r i a l ,  and g u t t e r i n g  f o r  the  
roo f s  ( t o  f i l l  t h e  t a n k s ) .  

d )  In  developing programs w i t h  Donor agencies/PVO1s, 
t h e  MNR s h a l l  look a t  t h e  resources  a v a i . l a b l e  and 
how they a r e  scheduled .  Program s o l u t i o n s  should  b e  
developed on t h e  b a s i s  of resources  a v a i l a b l e ,  and 
ra inwater  h a r v e s t i n g  is t o  be cons idered  a s  a  
primary op t ion  when d r i l l i n g  resources  a r e  l i k e l y  t8 
be s c a r c e  or u n a v a i l a b l e .  



C o n d i t i o n s  

a )  Each h o u s e h o l d e r  w i l l  c o n t r i b u t e  a  d e t e r m i n e d  s m a l l  
sum p e r  f a m i l y  a t  t h e  b e g i n n i n g  of t h e  p r o j e c t  t o  a 
v i l l a g e  r e v o l v i n g  fund .  The fund  is t o  be used t o  
p r o v i d e  l o a n s  t o  new f a m i l i e s  i n  t h e  v i l l a g e ,  who 
d e s i r e  t o  c o n s t r u c t  s i m i l a r  t a n k s .  

D) S a n i t a t i o n  Systems 

1. P o l i c i e s  

a )  T h e  f o l l o w i n g  m a t e r i a l s  w i l l  b e  p r o v i d e d  t o  t h e  
v i l l a g e r s  under  t h e  s a n i t a t i o n  programs : 

i 1 c o l l a r s ;  
i i )  s l a b s ;  
i i i )  r i s e r s ;  
i v )  c o n c r e t e  work f o r  compost and " b u i l t - u p "  

l a t r i n e s ,  where n e c e s s a r y ;  and 
v v e n t i l a t i n g  p i p e s .  

b )  I n d i v i d u a l  h o u s e h o l d e r s  w i l l  s u p p l y  t h e  m a t e r i a l s  
f o r  t h e  s u p e r s t r u c t u r e s  of t h e i r  househo ld  l a t r i n e s ,  
and w i l l  a l s o  be r e s p o n s i b l e  f o r  g e t t i n g  t h e  l a t r i n e  
p i t s  dug,  and the ,  s u p e r s t r u c t u r e s  e r e c t e d .  The 
h o u s e h o l d e r s ,  t h r o u g h  t h e  V H C s ,  w i l l  c o l l a b o r a t e  i n  
t h e  c o n s t r u c t i o n  of t h e  c o l l a r s ,  s l a b s  and r i s e r s  
f o r  t h e  e n t i r e  v i l l a g e ,  o r  s e c t i o n  of t h e  v i l l a g e  as 
d e t e r m i n e d  by t h e  V H C .  

C )  S e v e r a l  a l t e r n a t i v e  l a t r i n e - t y p e s  s h a l l  be a v a i l a b l e  
t o  t h e  v i l l a g e r s  based on t h e  p h y s i c a l  c o n d i t i o n s  
e x i s t i n g  i n  t h e  v i l l a g e .  Compost, and " b u i l t - u p "  
l a t r i n e s  s h a l l  be  o f f e r e d  ' a s  a l t e r n a t i v e s  t o  t h e  
r e g u l a r  v e n t i l a t e d  improved p i t  ( V I P )  l a t r i n e s  



p r i m a r i l y  promoted i n  t h e  r u r a l  a r e a s .  T h e  d e s i g n  o t  
t h e  r i s e r  and s u p e r s t r u c t u r e s  s h a l l  be d i s c u s s e d  
w i t h  t h e  v i l l a g e r s  when t h e  p r o j e c t s  a r e  i n t r o d u c e d  
t o  t h e  v i l l a g e .  These s h a l l  conform t o  c u l t u r a l  
p r e f e r e n c e  and t o  t h e  molds which a r e  used c u r r e n t l y  
by t h e  GOB programs. 

d )  Donor p r o j e c t s  s h a l l  be des igned  t o  p rov ide  s e v e r a l  
s e t  o p t i o n s  a s  s o l u t i o n s  t o  t h e  l a c k  of adequa te  
s a n i t a t i o n .  I f  v i l l a g e r s  de t e rmine  by consensus  o r  
m a j o r i t y  v o t e  t h a t  none of t h e  o p t i o n s  is d e s i r a b l e ,  
a  d e c i s i o n  s h a l l  be made by t h e  MNR whether t o  
exc lude  t h a t  v i l l a g e  from t h e  c u r r e n t  p r o j e c t  and t o  
wai t  f o r  t h e  more d e s i r a b l e  s o l u t i o n  t o  b e  provided 
through o t h e r  means. 

2 Cond i t i ons  

a )  The uniform s i z e s  and s t a n d a r d s  f o r  c o l l a r s ,  s l a b s  
5\<, i' ". L'& 

and r i s e r s  a s  e s t a b l i s h e d  i n  t h e  manual 
It 

( P h i l l i p p e a u x )  s h a l l  be fo l lowed .  2 " 
b )  Each b e n e f i c i a r y  household m u s t  c o n t r i b u t e  a  sma l l  

s u m ,  t o  be determined by t h e  VHC,  t o  a  v i l l a g e  
s a n i t a t i o n  fund.  T h e  sum may be pa id  e i t h e r  a t  t h e  
beginning of t h e  p r o j e c t  i n  a  lump s u m  o r  a t  monthly 
o r  o t h e r  f r e q u e n c i e s .  T h e  fund is t o  be used t o  
p r o v i d e  loans  t o  new f a m i l i e s  i n  t h e  v i l l a g e s  who 
d e s i r e  t o  c o n s t r u c t  VIP  l a t r i n e s .  

I V .  MAINTENANCE 

1. P o l i c y  

a )  There  s h a l l  be a  s i n g l e  maintenance s t r u c t u r e  f o r  
hand pump systems and RWSs even though,  i n  
o p e r a t i o n ,  t h e  s t r u c t u r e  w i l l  d e a l  d i f f e r e n t l y  w i t h  
t h e  two types  of sys tem.  

b )  A t h r e e  t i e r  sys tem of maintenance,  a s  d e s c r i b e d  
below, w i l l  be o p e r a t e d :  

jden \fr.  wee 
( i )  V i l l a g e  S d h 4 a - k - v  - c l e a n s  and moni tors  

hsJpun@nd r e p o r t s  c o n d i t i o n  o r  damage t o  t h e  
t h e  nex t  l e v e l .  For RWSs t h i s  group w i l l  
monitor t h e  c o n d i t i o n  of t h e  t a p s  and 



s t a n d p i p e s ,  a n d  t h e  pumphouse and  
t a n k / r e s e r v o i r .  

tan- 
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( i i )  V i l l a g e  M e c h a n i c s  - The  m e c h a n i c  f o r  t h e  
handpumps w i l l  t i g h t e n  n o t e s  a n d  b o l t s ,  g r e a s e  
t h e  pump w h e r e  n e c e s s a r y .  T h i s .  .work w i l l  be  
r e s t r i c t e d  t o  t h e  h e a d  o f  t h e  pump, a n d  w i l l  
n o t  i n v o l v e  a n y t h i n g  more  e l a b o r a t e  o r  
t e c h n i c a l .  T h e s e  m e c h a n i c s  w i l l  be t r a i n e d  by 
t h e  n e x t  l e v e l  and  w i l l  b e  g i v e n  a se t  o f  
b a s i c  t o o l s  w i t h  wh ich  t o  c a r r y  o u t  t h e i r  
t a s k s .  Two p e r s o n s  w i l l  be t r a i n e d  f r o m  e a c h  
communi ty  f o r  t h e s e  t a s k s .  I n  RWS v i l l a g e s ,  
t h e  v i l l a g e  m e c h a n i c  w i l l  o r g a n i z e  t a n k  
c l e a n i n g  a n d  p l u m b i n g  r e p a i r s ,  i n  a d d i t i o n  to 
p e r f o r m i n g  b a s i c  m a i n t e n a n c e  and  m i n o r  r e p a i f 8  
t o  t h e  e n g i n e ,  pump a n d  t a n k .  T h i s  i n d i v i d ~ d t  
w i l l  be t r a i n e d  by q u a l i f i e d  p e r s o n n e l  f r o m  
t h e  GOB,  o r  t h e  a g e n c y  r e s p o n s i b l e  f o r  
c o n s t r u c t i n g  t h e  s y s t e m .  A l l  b r e a k a g e s  o r  
damage t h a t  t h e  V i l l a g e  Mechan i c  is u n a b l e  Of 
u n t r a i n e d  t o  p e r f o r m  w i l l  b e  r e p o r t e d  t o  t h e  
n e x t  l e v e l .  

( i i i )  D i s t r i c t  M a i n t e n a n c e  Team(DMT1 - A minimum of 
t h r e e  t e a m s  w i l l  b e  a s s i g n e d  t o  c o v e r  t h e  
e n t i r e  c o u n t r y .  A s  r e s o u r c e s  p e r m i t ,  a n d  
a c c o r d i n g  t o  t h e  demand, t h e  GOB w i l l  a dd  more  
t e a m s  t o  s u p p l e m e n t  t h e  minimum t h r e e  t e a m s .  
Each  DMT w i l l  h a v e  a  minimum s t a f f  o f  t h r e e ,  
e q u i p p e d  w i t h  a t r u c k ,  t r i p o d ,  a n d  t o o l s .  T h e  
DMT w i l l  b e  programmed on  r e g u l a r  m o n i t o r i n g  
r o u n d s ,  b u t  w i l l  a l s o  r e s p o n d  t o  e m e r g e n c y  

t > s i t u a t i o n s .  T h e  DMT's p r o g r a m  w i l l  b e  
d e v e l o p e d  by t h e  D i s t r i c t  C o o r d i n a t o r .  

C )  Commun i t i e s  w i l l  f i n a n c e  t h e  p r o c u r e m e n t  o f  g r e a s e  
f o r  t h e  handpumps f r o m  t h e i r  own r e s o u r c e s .  The  c o l t  
o f  o t h e r  m a j o r  r e p a i r s  w i l l  be f i n a n c e d  by  t h e  GOB, 

d )  O p e r a t i n g  c o s t s  f o r  t h e  RWSs w i l l  be  p a i d  o u t  o f  
f u n d s  c o l l e c t e d  by t h e  v i l l a g e s  a s  u s e r  f e e s .  
A s s i s t a n c e  w i l l  b e  p r o v i d e d  t o  t h e  v i l l a g e s  f o r  th@ 
e s t a b l i s h m e n t  o f  c o l l e c t i o n  and.  a s s e s s m e n t  s y s  tema, b - 

W v ; l l a g e r s  ,la o e ~ ( e c f -  3 s s 4 r  
1 e )  The s t a n d a r d  c o n t r a c t u a l  a g r e e m e n t  w h i c h  w i l l  b e  a,. - 

s i g n e d  b e t w e e n  t h e  GOB and  e a c h  communi ty  w i l l  
d e f i n e  t h e  l e v e l  of m a i n t e n a n c e  s u p p o r t  t o  be  h e  

p r o v i d e d  by t h e  GOB a n d  t h e  c o n c o m i t a n t  c, 
responsibilities f o r  m a i n t e n a n c e  by t h e  communi ty ,  , \ - 



2 .  Condi t ions  

I r'.. 

supported and s u p p l i e d  i n  t h e  long term, i n  o r d e r  t o  
ensu re  t h e  p r o j e c t e d  l i f e  of t h e s e  systems is r J r  

r e a l i z e d .  r:  
c )  An informat ion  system t o  monitor t h e  performance and 

cond i t ion  of a l l  pumps and RWSs m u s t  be developed 
and used f o r  management of t h e  r u r a l  water and 
s a n i t a t i o n  program. T h i s  in format ion  system should  
be computerized t o  speed up t h e  process ing  of 
r e p o r t s  and t h u s  improve management response  t o  
f i e l d  s i t u a t i o n s .  

d )  V i l l a g e  mechanics must keep logs  of RWS equipment 
use and performance,  which w i l l  form p a r t  of t h e  
informat ion  system f o r  t h e  MNR. D i s t r i c t  
Coordina tors  w i l l  monitor and s u p e r v i s e  t h i s  
documentat ion p rocess .  

e )  Requests f o r  maintenance work by t h e  DMTs m u s t  go . 
through t h e  D i s t r i c t  Coordina tors  who a r e  
r e s p o n s i b l e  f o r  s chedu l ing  t h e  teams. 

WATER Q U A L I T Y  MONITORING 

1. Po l i cy  

a )  The Minis t ry  of Health(M0H) has t h e  r e s p o n s i b i l i t y  
t o  monitor t h e  q u a l i t y  of p o t a b l e  water s u p p l i e d  
nation-wide.  Through t h e  Water Q u a l i t y  Labora tory ,  
t h e  MOH is a b l e  t o  t e s t  samples of t h e  water from 
each source .  D i s t r i c t  Pub l i c  Heal th  I n s p e c t o r s  a r e  
p r i m a r i l y  r e s p o n s i b l e  f o r  tak ing  t h e  water samples 
a t  t h e  s o u r c e s  i n  t h e  f i e l d  and f o r  g e t t i n g  t h e  
samples i n  adequate  t ime t o  t h e  lab .  f o r  v a l i d  t e s t s  
t o  be completed. 

b )  T h i s  po l i cy  encourages t h e  t r a i n i n g  of D i s t r i c t  
Coordina tors  i n  t ak ing  water samples and conduct ing 
f i e l d  t e s t s .  Cooperat ion and coord ina t ion  of 
e f f o r t s  between t h e  MOH and t h e  MNR i n  t h i s  regard  
w i l l  s i g n i f i c a n t l y  improve t h e  q u a l i t y  of t h e  water 
s u p p l i e d  t o  t h e  communities. 



c )  Reports  on t h e  t e s t s  completed bo th  a t  t h e  f i e l d  and 
c e n t r a l  l a b o r a t o r y  l e v e l s  s h a l l  be s e n t  by t h e  MOH 
t o  t h e  MNR f o r  remedial  a c t i o n .  The a p p r o p r i a t e  
remedies w i l l  be sugges t ed  w i t h  each r e p o r t .  

d )  The MNR w i l l  be r e s p o n s i b l e  f o r  c o r r e c t i n g  any 
d e f i c i e n c i e s  found i n  t h e  q u a l i t y  of wate r  s u p p l i e d  
th rough  any GOB-constructed water  s o u r c e .  

e )  Samples of t h e  water  found a t  each new s o u r c e  
developed s h a l l  be - s e n t  t o  t h e  l a b o r a t o r y  f o r  
t e s t i n g  p r i o r  t o  t h e  commissioning of t h e  s o u r c e ,  
( i . e .  t h e  pump should  no t  be i n s t a l l e d  u n t i l  t h e  
q u a l i t y  of t h e  water  being produced has been t e s t e d ,  1 

2 .  Cond i t i ons  

a )  T e s t s  m u s t  be conducted a t  l e a s t  tw ice  a n n u a l l y  on 
each watec s o u r c e  i n  o r d e r  t o  ma in t a in  t h e  
moni tor ing  sys tem.  

b) The Water Q u a l i t y  Analys t  must produce an annua l  
r e p o r t  on t h e  q u a l i t y  of water  a v a i l a b l e  n a t i o n a l l y  
i n  t h e  r u r a l  a r e a s .  The r e p o r t  is t o  p a r t i c u l a r l y  
h i g h l i g h t  any s e r i o u s  d e f e c t s  i n  water s o u r c e s  which 
may have l e d  t o  t h e  c l o s u r e  of any s o u r c e s ,  o r  a r e  
p o t e n t i a l l y  of concern t o  Hea l th  o f f i c i a l s .  

c )  The in fo rma t ion  from t h e  l a b o r a t o r y  m u s t  be i nc luded  
i n  t h e  In fo rma t ion  system on water  s o u r c e s  s o  t h a t  a 
n a t i o n a l  d a t a  base  on ground water  r e s o u r c e s  can be 
developed.  
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August 12, 1989 
File: PHealth 

t of Work: The Health Education Technical Advisor 1 5  
responsible for providing technical assistance to the GOB (MG: 
and MNR) in the analysis of the existing PHC strategy and HE/C:: 
activities; and in the elaboration of a PHC and HE/CD workpls:. 
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 G how 
the problem is defined), 

- long and short term objectives, 
- the appropriateness of overall strategies ank 

particular methodologies used to achiav5 
objectives, 

- the appropristeness and adequacy of available 
resources, 

- obstacles encountered and their resolution, 1: 
resolved 

- results achieved and/or realistically anticipated, 
- duplication of effort with other HE/CD efforts. 

This analysis will involve a review of 511 pertinent documents 
and observation of activities being undertaken in the field. 

* identification of structural and organizational strength.5 
and weaknesses of the MOH in terms of its expanding focus on 
and HE/CD. 

3: elaboration of 5 national workplan for PHC and for HE/CEl 
to include: 

- definition of the problem, the need for PHC and HE/CC 
in Belize 
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- definition of PHC and HE/CD long and short ttr-. 
program objectives 

- identification of potential obstacles to t, 
achievement of objectives, and how they will 2 ;  
addressed 

- identification of rcsourcef available, and needed, -..:I 

schieve pregram objactives, to include: 
- - staffing required at central and distri\ - 

levels (numbzr of staff, qu&lificstions a+ 
any additional training needed at each levt- - - other materials (vehicles, material2 
equipment etc) - 

- identification of strategies to be used to schic*, 
objectives 

- identification of activities corrzsponding to cab: 
strategy 

- elaborhtion of a program budget 
- elsbaration of a plan of action, including 3 calends 

of activities and designation of responsibili 
for each activity 

- elabortion of a plan for program evsluatio 
including specificatian of indicators a: 
f riquency cf evalustior~ 

. . 
T -: The HE Technical Advisor must have a degrss i: 

community health education, community development or publi: 
health. A Masters level degree in these areas is preferred. 
S/hz must have a minimum of five yfars cversess experience i:- 
community health education, including st lehst two y e s - 5  
experience in implementation of cc1munity levll HE/CD sctiviti : 
and at least three years in the management of such programs. 

LEVEL OF EFFORT 

The Health Education Technical Advisor will be required far up :- 
four person-months. This assignment may be conducted in tt- 
two month periods, allowing for rzflection regarding findir 
before undertaking elaboration of the long-term workplan. 
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