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I. INTRODUfr[ON: 

On October 14, 1983 CARE signed a cooperative agreement with'USAID for USt1,750,000. under the Disaster Recovery Project (No. 511-0581) 
in order to
construct 110 potable water systems and/or small-scale irrigation facilities
by the project completion date of October 12,
realized that certain 
1985. In October 1984, CARE
budgetary line itemsfunds could be used 

had been over budgeted and theseto construct an additional 15 systems for totalwater/irrignt'on systems. a of 125The financial plan was 
amended to allow for
importation of additional materials and approved by USAID in P.I.L. No. 2.
 

the
 

The first year goal of 55 systems was met by January 1985.
 

In January 1985 
a joint CARE/USAID community dialogue evaluation of the
Project was conducted in order to measure the generaland progress of the Project,identify expected and unexpected program trends which will
modification of program components enable
 

this project -
in order to achieve the stated purpose of
"to construct, rehabilitate and expand existing potable
water/sanitation systems and irrigation facilities in orderincreased water to provide forsupply and food production in drought affectedBolivia." areas ofThe evaluation is divided in four parts: a)Considerations, Technical
b) Community Survey Results and Comments, c) Departmental
Development Corporations.and 
 d) Institutional Assessment of USAID and CARE. 

II. 
 TECINICAL CONSIDERATIONS 
 (See Appendix 1)
 

A random sample of 17 communities was selected biased toward time and location
constraints of the evaluators. 
 The following communities were 
selected;
 

Department of La Paz: 
 Sivicani, Catavi, Belen, Huaraca/Altipampa. 
Department of Oruro: 

Department of Potosi: 

Vichay Lupe, Avaroa, opacabana.

Department of Ququisaca: Paco Crande, Tecoya, Pampoyo, Belen/Pampa.
San Josd de Molley, San Antonio, Tinteros,
 

Tambo, Siguayo.
 
The 17 communities surveyed represent 33.3%of the 51 functionalconstructed systemssince the initiation 
Water Supply 

of the USAID - C.ARE Disaster Relief RuralProgram. The sample size as compared to thesystems to be constructed tota 1 number of(125) represents 13.6% of CARE's annual construction 
output for 
this program.
 

In all communiti,.s visited, the systems were ground water gravity, with PVCconduction networks that arrive to domestic (patio) connections.
irrigation system The(Department of Chuquisaca) is an open cement canal systemwith a decline of I meter per 1000 meters of slope.
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A: COMIUNITY ACCESS (See Appendix 2) 

The distance between the departmental capital and the benefiting communitiessurveyed ranged from 18 kilometers to 162 kilometers.
 

In the department of Potose 
 benefiting communities were between 42 kilometers
to 77 kilometers. 
 To arrive in many of these communitiesmust be utilized and travel 
4 wheel drive trucksis at times difficult but in general all
communities could be arrived at in 2 hours.
 

In the department of Ciuquisaca, the surveyed communities were on-an averagecloser to the capital city, most being between 18 and 55 kilometers.
systems are good Roadso arrival to benefiting communities wasn't as great aproblem.
 

In Oruro the benefiting communities surveyed were isolated and ranged between
145 and 165 kilometers from the Cipital. 
 In order to survey the 3 AID
beneficiary communities, AID and 
CARE staff spent 21 hours traveling and
questioning community members.
 

B. BENEFITING POPULATION 
 (See Appendix 3)
 

Approximately 6,063 inhabitants were serviced by the 17 surveyed systems with
an average of 357 beneficiaries per community. 
The range of population
density per benefiting community was 
from 205 to 504 beneficiaries.
following is 3 breakdown Theof the benefiting population by department. 

Number of Systems 
 Number of Beneficiaries
 
POTOSI 
 4 
 l1729
ORURO 
 3 1,220
LA PAZ 
 5 
 1,796
GIUQUISA CA 5 1,318
 

C. "II.LErENTATION DURATION (See ADDendix 4) 
The average actual construction time was 3 months. 
The average varies
according to the size of the program, the commitment of the community to
provide the local labor and materials, weather conditions, etc. 

.D. WA.TER CAPTATION TECIIQUES AND PROCEDUPMES 
Water was captured from 11 streams and 6 rivers. 
The structures constructed
to capturp these waters were constructed with cement, sand, and gravel with n
mixture percentage of 1: 2: 4 and 40% rock and were constructed in accordance
with "Griger" construction profile-design calculations
 

a.- 0.5 a II; b w 
0.7 a 0.8 H and c n ZASH.
 
In order to capture these wasters, water catches constructed of concrete,
rubber concrete, and filtered galeries were utilized.
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E. CONDUCTION NETWORCS 

The conduction networks of all potnble water systems was conducted with PVC

and the I irrigation systeta with open concrete canals. 
The total length of
tubing laid in the 16 potal,!o water systems was 23,037 meters, with an average
of 1,440 meters per system.
 

The pressure resistance of the tube laid was 
200 PSI and the union rings were
0 2 to 2 1/2 ". The diameter of the tubing employed was 14,161 meters of 0 2"PVC, 4,250 meters of 0 1", 2,626 of 0 2 1/2", and 2,000 meters of 0 1 1/2". 

F. 
WATER STORAGE TANKS (See Appendix 5)
 

The storage tanks constructed vary in size from 5 m 3 to 20 m3 . All were
constructed of concrete and rubber concrete utilizing a mixture percentage of
cement, sand and gravel 
in the following proportion 1 z 2 : 4 and 40% rock.
 

The tanks are semd-under ground. In the area of Chouquisaca the tanks arecovered with a protective tin roofed housing and in the other departments they 
are covered with a reinforced concrete top.
 

G. DISTRIBUTION NETWORK 
(See Appendix 6)
 

The PVC tubing distribution network were 
laid 0.80 meters beloa ground
surface. The number of house taps installed range between 26 taps to 160 tapsper community. 
 The average house tap installation per commrunity was 73. 

H. WATER SUPPLY (See Ap.endix 7)
 

The quantity of water stored varied in accordance with needs of the conmuniry
and available water sources. 
 In the Alciplano areas the systems were
calculated to provide between 60 to 80 liters per beneficiary and in the lower 
areas 
of Chuquisaca 100 liters per beneficiary.
 

I. COST (See Appendix 8)
 

The total cost (excluding CARE personnel and operations costs) for theconstruction of these 17 systems was 
US t 112,053. However, this cost should 
not be used as 
a sample average because the systems surveyed are not an 
exact
representative cost sample. 
Many other systems being built are significantly
more e'pensive dup to the distance of the water source to the rtorage tankfacility wnd distance of the distribution networks of sparsely populated
 
communities.
 

(bst Input Breakdown of 17 surveyed system 

CARE - AID a US t 79,166 
CORPORATIONS a $ 10,206
 
COMMUNITIES 
 a S 22,681 

US 5112,053 
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J. WATER QUALITY (See Appendix 9)
 

All communities surveyed had a water quality analysis which indicated that all
were well within the 	potable safety standards of the World Health Organization. 

TEOMI CAT. REC MENDATTONS 

I. 	 All designs made in a draft form should be drawn into a final draft form. 

2. 	All 
futute systems should utilize a reinforced concrete top to ensure
 
sanitation.
 

3. 	HTH Treatment kits should be installed where bacteria is present in Water
 
Storage tanks.
 

4. 	Water source in highland areas should be expanded to achieve an avefage
supply 100 liters per beneficiary. 

. Sedimentary structured design should be utilized more to lower water
 
turbulence.
 

6. 	The engineering integrity of the water systems should be further evaluated
in terms of a) design, b) actual quantity of available water per person,
c) water rationing, d) sustained operation and maintenance and e)

expansion constraints.
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I1. 	 COMUNITY SURVEY RESULTS AND COMIENTS: 

In each community, meetings of the community members were called and one to
three interviews were taken depending upon the size of the group. 
 (See
Appendix 10 for questionnaire.) Data tvas 
tabulated and frequencies were
 
calculated.
 

A. 	PROMOTION
 
I. 	 ORIGIN OF THE PROJECT 

a) 	In all cases, the water projects were initiated by the community

due to need (68.7f%), inidequate systems (18.75%) or because the
positive effects of potable water systems 
were witnessed in another 
community (12.5 %).

b) 	Except 
for 3 previous systems, all systems were constructed between
 
1982 and 1984.
 

c) The community solicited help from the Departmental Development

Corporations, from CARE Promoters in the area, 
or 	in one case from
Plan de Padrinos. In all cases, 
CARE promoters visited the

community and explained to the community what the project would
 
entail.
 

CO 	 MENTS: 
Since all the communities questioned (100%) 
took the initiative in
mobilizing their communities and in seeking outside assistance, it may

be 	said that this program is based on a strong felt need. 
 The

collaboration of CARE, the counterparts and other PVO's in promotion
activities indicates that CARE is effectively using other human 
resources 
to 	attain the Project's objectives.
 

2. SOURCE OF WATER
 
a) Before the Project, water came 
from a variety of sources, often


different sources within the 
same community. These 
sources
 
included wells (25%), springs (20%), rivers 
(40%), and watersheds
 
(15%).


b) The water was collected by members of the entire 
[amily (37.5%) or
 
more commonly by women and their children (62.5%)..
 

CO.ENT S -
Energy previously expended primarily by women and children in thecollection of water, often times F:om unprotected and/or polluted

sources, will be available for other activities.
 

3. 	 FUNCTIONING OF THE SYSTEM
 
a) Each cormmunitv contributed towards the building of the 
 system.Labor and l-.;al 
materials (sand, stones) were contributed by 62.5%
of 	the co:anunities; 25% of communitiesthe 	 gave labor andmaterLis and some money; and 12.5: of the communities contributed


labebr only. In each othercase, resources were contributed by CARE. 
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b) In most cases 
(68.75%) a potable water committee/cooperative was

formed to supervise the operation of the system. 
However, in the
Department of Potosi and in one community of Chuquisaca, community

members were selected to be in charge.


c) 
A system of maintenance was established 
in each community.

Generally, if a water committee was 
established, it was 
the

responsibility of the committee to maintain the system. 
 In some of
 
the committees a member was 
appointed as supervisor, while in
others, everyone took turns. 
 In other cases, a community member ormembers were appointed to be in charge. 
 In two cases, a fee was
 
mentioned.
 

d) In 87.5% of the communities one or 
two members had received
training via the MARE-FOMO 3 week maintenance training course. It
should he noted that the remaining 12.5% of the communities will
send representatives 
to future CARE-FOMO training courses.


e) Water is abundant year round in 56.25% of the communities. Some

rationing is required in 47.75% of the communities, often times
 
during the dry season.
 

COXKMENTS: 
Gommunity project participation and inputs were very high. 
 The

formation of committees and maintenance teams is emphasized by CAR" and
since the majority of the systems built 
are gravity systems, there is 
agreat deal of social pressure to maintain the system - because theruptured tubing of a neighbor often affects the pressure of neighbors. 

Because maintenance is so 
important for the long term viability of a
 
water system, this area 
should be studied in more depth. 
 Case studies

of maintenance efforts should be evaluated and Ehe 
following questions
should be considered: 
I) What types of maintenance systems work better
than others?; 2) Did the members that received technical training fromCARE continue maintaining the system? Did they, in turn, train anyoneelse?; 3) Were there 
tools, pipe and other materials available in the
community for maintenance purposes?; 4) Did 
the water committees and
maintenance 
systems continue functioning after the project? 
one year

after? two years after?
 

(bnclusions concerning rationing must be reserved until more
information can be gathered. 
Studies should be made of the quantity of water available per person and information should be gathered

explaining the differenL reasons 
for the shortages.
 

4. RESOURCES FOR THE SYSTEM
a-d)Some typ- of fee, generally a monthly fee, is collected in most of
the cotmmunities (86.66%) for basic maintenance, and in 30.76% of thecommunities, this fee will also be used for expansion of the current 
system. One community did not respond.
 

XCMMNTS: 
The amount of funds collected for maintenance varies in accordance with

the economic means of the community. 
This issue of maintenance funds
needs to te investigated further, caking into account Bolivia's highinflation rate. 
 Should communities he encouraged 
to bty tools and
materials for emergency uses, donate part of their harvest as payment, 
or wait until an emergency occurs? Who should manage the funds? 



5. 	 WOMEN'S PARTICIPATION 
a) 	In most communities (81.25%) the women initiated the idea 
for
 

potable water and pressured the men into constructing the system in
 
order to save themselves the time and labor of carrying the water 
o
 
great distance.
 

b) In one-community, a 
 woman was named as vice president of the water
committee. In other communities (87.5%), women supplied labor and 
transportation of materials to 	the project site as well as cooking

mid 	 day meals for the workers. In 12.5%of the communities, the 
women cooked and brought meals vo the project sites.
 

c) 	 In all communities, the women were the principle users of water,
 
primarily for washing and cooking.
 

COMMENTS: 
Women were almost unanimously named as the principal users of water.
 
In summary, women played an instrumaental part in all phase" of this
 
project and uill play the key role in utilizing potable water to
 
improve the health of their families. 

6. COMMUNITY ORGANIZATION
 
Various responses were given to this question. Answers ringed from
 
Mother's Clubs, Neighborhood Groups, Sub-Central Syndicates, Water
 
Ommittees, Women's Artesanry Clubs, Sport Clubs, 
Sub-Central
Agricultural Guilds, Pre-Agriculture Coop, Father's Clubs, Water
 
Associations and Water Cooperatives.
 

COMMENTS: 
An 	analysis of the strength and motivation of existing organizations in
 
participating communities should be made by promoters in order to
 
mobilize the most appropriate ones to assist in promotion,
 
implementation and education activities.
 

B. 	 TEOINICAL ASPECTS 
I. 	 FUNCrIONING OF TiE SYSTEM 

a) 	Water is available throughout the year in 56.25% of the
 
communities, although one community reported it was 
available only

in 	 the a.m. hours. In 31.25% of the communities water is available 
most of the year with the exception of certain seasonal periods. In
 
12.5% of the co-,munities water was rationed year round due 
to the
 
minimal quantity of available water.
 

b) Water was reported to he clean in all communities, although one
 
community had a problem with turbidity after it rained.
 

) 	Water is sufficient in all but three communities (81.25%),
 
although, it needs to be rationed at 
times.
 

d) The system is assured of functioning properly through constant
 
supervision and cleaning.
 

COMENTS: 
The 	possible health hazards of systems that do not function on a year
round - daily basia are obvious. Water is often stored in r.n
hygienic containers, rationed to 	adults first and children last, and 
often times limited to drinking purposes only, thus, prohibiting
hygienic food preparation. We believe this component of the program
 
should be upgraded.
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The quantity of potable water available to beneficiaries was notmeasured in this study. 
 This is a crucial fact in accessing thepossible positive impact in the benefiting communities. The percentageof how many residents in town have connections in relation to the total 
town population should also be studied. 

While 43.75% of the communities benefited reported that water is notavailable all 
year and 12.5% reported that water must be rationed all year, 81.25% of the communities said the isthat water sufficient.
This contradicticn in may be attributed 
to the relative nature of the
problem - people who were critically short of water may now have enough
to get by on, hut is is questionable as to whether or 
not they are
receiving sufficient to be healthy. 
 This issue should be studied more
 
in depth. 

2. WATER USAGE
 
a) In all communities the water is used for drinking, cooking, washing
and bathing, although in 31.25% of the communities, it is also used
 

for animals.
 
b) Water is used on 
small gardens in 68.75% of the communities.

c) All of the communities in Chuquisaca use the water when they makechicha and 18.75% of the total communities interviewed use water 
to
 

make above bricks.
 

COMMENT S. 
While it is encouraging that in many communities the water systemserves multi-purpose uses, 
an on-gqing educaticonal program would help
,to assure that it is being used in the most appropriate manner.
 

3. SANITARY ASPECTS
 
a) In all communities a faucet 
is used to collect tho water.
b) All of the communities throw residualthe water onto the street orpatio with only 2 of the communities (12.57) using the residual 

water on soil and plants.

c) In 68.75% of the communities, latrines had been installed. 
 Of this
68.75%, almost all houses had latrines in 18%, some houses had
latrines in 73%, and there was one community latrine in 9% of theCommunities. There were no 
latrines in 31.25% of the communities
 

interviewed.
 
d) Less stomach problems and diarrhea was reported in all but 12.5% of
the communities. 
 These 2 communities had not noticed any change.
 

COMENTS 
Faucet 
- patio - house connections are used in all systems and almostall residual water is thrown in the street. Besides being wasteful of
 a scarce resource 
that could be used on secondary activities such 
as
gardening, this could present a health hazard 
in some of the more

densely populated communities. Residual water use should be further
studied and an educational program should be considered. An
environmntal health survey should be conducted in the commirities toascertain if the community members understand the connection, between

potable water and sanitary feces disposal. An educational program

could be 
formulated with this information.
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Less stomach problems were reported in all but 12.5% of the surveyed
Communities. Unfortunately, due to the lack of records and 
functioning
rural health centers, the community dialogue method may be the only
Consistent manner in 	 which such information can be gathered. Incidenceof 	diarrheal disease measured will have to 	be studied (if so desired)by 	'comparing neighboring comnunities without potable water systems.This method must be used because no community health data was 
gathered
at 	the beginning of the study. 
 A comparative study will provide
sufficient data to make logical correlations concerning program impact.
 

4. 	 BENEFITS OF THE SYSTEM; 
TO THE FAMIL Y: 

a) All communities are using more water thatnow
b) All communities find it ensier to 	

they have the system. 
use a faucet than to carry water 

into their homes.
 
) 31.25% of the communities have small gardens 
now that water is
 

available.

d) All communities woul. 
extend their cultivation or have gardens if
 

more water was available.
 
e) All communities are satisfied that 
 the water is good and clean. 

TO 	 THE COMMUNITY:
a) 50% of the communities reported an expansion of the town with more 

houses being built.b) Other benefits reported by the communities include better health,more gardens, convenience, ease in building houses, and an increase 
in community spirit.


c) 31.15% of the communities responded 
 that there was some formalhealth education in the school; one communityeducation to the mother's 	 attributed healthclub; and one community is boiling theirwater on advice from the CARE promoter. 
 56.25% of the communities
either did not respond 
or said there wasn't any formal education
 
system in their community.
 

POMMENT S-
The benefits listed indicate a 
 high degree of beneficiary satisfaction,a positive community impact, and indicate areas 
of 	interest (such as
gardens etc.) in which CARE or other PVO's can continue to assist 
participating ccmmunities.
 

5. 	 OTHER PROJECTS 
a) 68.75% of the communities would like an irrigation project. Reasons
for not wanting this type of project include; no available watersource and in inadequate amount of land.

b) 68.75" of the corrunities requested assistance for crop


eiversification.
 
) 752 of the communities requested some type of animal project.
37.5" of the communities wanted to raise cattle if couldthey growforage; 18.75%wanted goats for milking; 6.25% wanted rabbits andbees; and 6.25% wanted hens for eggs. One community requested
assistance for better animal sanitation practices.
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d) 43.75% of the communities responded affirmntively to a seed
improvement project. 
 Seed requested included potatoes, corn,
barley, quinoa and 
frost resistant seed for vegetables.
e) When asked about health projects, requests varied in each
community. 
Latrines, showers, agronomists, health workers, nurses
and health posts were mentioned.
f). Other project solicited by the communities include electricity,artesanry projects, vegetable growing and a mill 
for grain.
 

COMMENTS.The agro-animal husbandry needs
commtnities and other aspirations of participatingindicate that the potable water project has served as animpetus and motivating factor for other diversified community
development activities that would make worthwhile follow-on projects.
 

RECOMMENDATIONS 

I. 
Results of the Community Survey indicate that a more 
in depth
evaluation should be conducted to ascertain:
a) The long-term effectiveness of the maintenance systems and water
 

committees.
 

b) Water availability per person and reasons 
for water shortages.
 
c) Water usage of beneficiaries and its positive and negative


health effects.
 

d) Residual water use.
 

e) The community understanding between potable water and sanitaryfeces disposal and the need for patio to kitchen sanitation. 

f) Health impact as related to incidence of diarrheal disease. 
g) The impact of the maintenance training courses conducted by FOMO. 
h) The importance at including women as a member of the water 

committee and her role in related health education activities. 
2. Follow on 
projects focusing on he.,lth education and other
diversified community development activities should be initiated in
the benefiting communities.
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IV. DEPART4INTAL DEVELOPMENT CORPORATION (DD ) INTERVIEW RESULTS: 
Technical representatives of the DDC's of CORDEPO, CORDEOR, CORDEPAZ AND
CORDEaI were interviewed in order to ascertain their role
implementation of the project. 
 in the
Technicnl
intermittent help. Assistnnce refers to part-time
Financial Inp-ts refers toduring CARE's'fiscal'ycar peso inputs by the DDC's,
- July IBenefits refers to their 

- June 30. Observed Projoct Impact and

evidence. impressions unsubstantiated by statistical
Other Possible Joint'Projects refers 
to needs observed in the
benefiting communities.
 

A. CORDEPO
 

Technicia~ns Interviopd:
Engineers Franklin Gorena and Cesar Meruvia.
 

Technical Assistance;
 
3 Engineers
 
2 Topographers
 
2 Drivers
 
2 Draftsman
 
1 Secretary
 

Materials, Equipment and Trnsport:
- Transport expenses of materials and equipment to sites
-
 Drafting materials for plans
 

Financial 
Inputs 
 - DDC's
 
1984 
 Sb. 60,000,000.
 

Observed ProjectImpactand Benefits:
a) Social 
 : 
Improved community organization due to water
 
commitzees.
b) Economic 
 : 
Self help systems (funds 
for the repair

of water systems).
c) Health 
 : Improved-basic sanitation.
b) Education : Training from courses and on 
the job construction
of the system.
e) Others 
 : No response.
 

Other Possible Joint Projects:

I. Irri, atjion

2. Small 
Animal Production (chickens, rabbits, etc.)
3. Fish Ponds 

h:.1ect Prohlems:
 
1. 
No yearly evaluation of systems completed.
2. 
Unspecific agreements about amount of transportation costs.
3. Lack of work on irrigation program, lack of experienced peopleto work in irrigation. 
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4. 
Lack of coordination with the Rural Health and Hygieae Ministry.
5. 	Lack of capsules to transport water samples from systems
inatalled for periodic analysis.
 

B. 	CORDEOR
 

Technicians Interviewed:
 
Engineers 
Juan Lizarazu and Juan Flores.
 

'Technical A-qsistancet
 
Project Designs 
 1/3 	 at most 
Promotion 
 1/3 	at most
 
Training 
 ( F 	0 M 0) 

Materials, Eiui'n,-n, 
and Transport:
 
- Drafting materials for Plans.
 
- Hand tools and topographical 
 tools loaned to CARE. 
-
 Transport of Program Materials.
 

Financial Input. - DDC's: 
1984 
 Sb 17,075,625.
 

Observed Project Tmpact and Benefits:
 
a) Social 
 - lelps stop migration to the city.b) 	Economic 
 : Possible micro-irrigation (gardens,c) Health 	 etc.): Less gastro intestinal diseases in benefiting

communities. 
 They claim 20% less 
(ORURO is
conducting a study on the subject.d) 	Education 
 : No response.

e) 	Others 
 : No response.
 

Other Possible Joint Projects: No projects listed.
 

Project Prohlioms:
 
1. 	Delivery of materials on time.
 
2. 
Strikes and road blockades.
3. 	 Lack of project support of certain benefiting communities.problem of communities 	 (Thethat don't want to contribute self helplabor unless they receive food for work was mentioned).
 

U.	 WRDEPAZ
 

Technicinns Tnt-rvnwpd:

Engineers 
 Juan Carlos Gottret and Javier Hoscoso.
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Technical Assi.stance
 
I Supervisor
4 
 Project Design Engineers (part-time)
3 Construction supervisors

2 
 Topography team (part-time)

3 Social 
promoters

7 Bgiick layer/plumbers
 
I Secretary
 
I Warehouse man
 
I Lab. technician
 

Materials, Eluipment, and Tranport-.
- Various 
light and heavyload trucks 
to transport personnel and
materials.
 
2 Cement mixers. 
3 Sludge Pumps.
 
2 Compactors.
- Topographical materials and equipment
- for topographyVarious hand tools teanls.for bricklayer/plumbers.

- Laboratory equipment for vater testing.- Diesel and gas fuel for vehicles and vehicle maintenance goods. 

Financial Inputs 
 - DDC's: 
1984 

Observed roject mpactand enefits:

SBetter 


standard of living.
b) Economic 
 : Potential 
increase in worker production and
 
c) Health agricultural production.
" 

d) 

Lower incidence of gastro intestinal diseases.
Education 
 Improved personal hygiene habits.
e) Other : 
; 

The formation of the water committee often leads
 
to other community projects.


Other Possible Joint Projec No response
 

Project Problems: 
 No response
 

D. CORDECH
 

Technician 
nterviewed: 
Engineer Edgar Montenegro
 

Technical Assistance
 
3 Project Engineers

I 
 Project Design Engineer
 
I 
 Supervising Engineer
 



- 15 -

Materials, Fquipment and Trannport
- Transportation equipment to move personnel and project 

materials and equipment.
 
- Laboratory equipment.
 
- Design materials.
 
2 
 Heavyload trucks to move cement PVC, etc.
 
I Jeep.
 
1 Well perforator (part-time).
 

Financial Inputs:
 
1984
 

Observed Project Tmnct and Benefits
 
a) Social : Improved community participation and unity.
 
b) Economic NoN respohse.
 
c) l1ealth : Reduction in water-borne diseases.
 
d) Education : Improved sanitation and hygiene habits.
 
e) Others : No response.
 

Other Possible Joint Pr6iects:
 
1. 	Complete the sanitation component of the program, latrines,
 

waste water systems, etc.
 
2. 	Water treatment services ,or larger population (up to 5,008
 

inhabitants).
 
3. 	Micro-irrigation.
 
4. 	 Appropriate technology (related to 
irrigation, etc.).
 

Project Problems: None mentioned.
 

RECOM'.ME1lATTONS:
 

The 	implementation role of the DDC's should be further evaluated in 
terms
 
of their ability to solve 
field problems, their compliance to agreements

with CARE, and their level of participation.
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V. INSTTTUTTONAL PERFORMANCE
 

A, CARE/BOLIVIA

An administeative, financial and accounting review of CARE/Bolivia 
was
conducted by USAID in November 1984. 
 The following conclusions and
recommendations were made: 
1) CARE/Bolivia is 
in compliance with the
requirements of the CARE Headquarters Office; 2) CARE/Bolivia was not incompliance with AID/Bolivia's minimum requirements "due to 
the the
oversimplification of reports submitted in irregular patterns containingerrors and substitutions of project andsites amounts previously reported";and 3) the project's inventory control and costing system showed major

deficiencies.
 

USAID and CARE represent.atives worked together and 
CARE's accounting system
was greatly improved. Monthly financial reports were submitted afterreview using an accounting system broken down into 
this 

the following sections:materials and equipment, personriel and operations, New York overhead, and an
accumulative summary of expenditures. 
Monthly advance requests were submittedinstead of 
a few but large requests in order to 
conserve 
the value of program

monies in 
case of devaluations.
 

According to USAID, even 
though the accounting system has improved,
the inventory control and costing system still remain weak and the inventory
of materials and stock card files still contains many deficiencies.
 

B, USAID/BOLIVIA

Although bLAID financial procedures are detailed in Handbook 13 and Handbook
13 is referenced in the CARE/USAID agreement, CARE/Bolivia never received acopy of the pertinent chapters of Handbook 13.
 

During the first year of the project, only two of the project sites werevisited by the AID project manager. Even though 
the AID Project Manager
responded to 
CARE's needs, AID project manager responsibility was 
transferred
four times during the initial sixteen months of the project.
 

The engineering department of AID made no 
field visits to confirm the

engineering integrity of the systems.
 

RE COMMEDAT TONS
1. 
CARE siould have sought out Handbook 13 and worked with the USAID
Controller's Office in order to establish specific reporting procedures


the initial instructionc were not clear. 
if
 

2. 
The USAID project manager(s) should involve the USAID engineering
department in both the design and inspection segments of 
the project.
 

3. The project manager(s) should 
work more closely with the AID accountant
and the CARE administrative staff in order 
to resolve immediately any
accounting and inventory control problems.
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VI. SIJMARY
 

The results of the evaluation show that 
very positive and that 
the general progress of the Project isthe purpose of the ProjectAlthough food is being adequately met.prod,,ction was not measured in this evaluation,that 68.75Z of the communities are using water 

it was found 
for small gardens and that themajority of the communities 
are


agro-aninill husbandry projects. 
interested in beginning diversified
It is reconended

focusing on that follow on projectsdiversified community development activities should'be initiatedin the benefiting communities. 

It is also recommended that a final evaluation he condtictedinvestigate in order totechnical and social aspects of the water systemsrecommendations and maketo ensure the long term viability and sustvinability-water systems of theonce the Project is completed. This evaluationassess technical, should alsosocial, cultural and institutionaldetermine positive factors in order toand negative health and development impacts. 
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TEQC,"ICAL C ARCTERISTICS AND COSTS -19-- .
 

Tim nedd Nunber VolumCe " 
to caanlete llar.er Conduction Tank of of 

Ca:.mumily Disrance Population Syswtn Source Length Size Taps Fmw CARE Ccrpmora-ion Cbmr-'iir 

i. 20C0 3 
( PoL.:f ) 77 425 1 rmnch S;wring Pipe 0 1 1/2 20 m3 85 80 4.716 -.- 1.029 

57 504 3 nnch.; Spr ing Pine 0 1 20 m3 103 s0 3,956 701 861 
1850 " 

42 50.0 2 runt.hs Spring ' Pipe 0 1 20 m3 62 80 4,142 714 574 
1200 

'zc3 (.Vr.de 43 300 2 mon.chs Sprint Pine 0 1 " 20 m3 44 60 2,764 340 577 
1200 

,.' 20 310 4 u:ith!s River Pipe 0 2 1/2 20 m3 52 100 3,405 1,400 1.324 
648 

1.rl.o 42 432 3 mnclis River Pipe 0 2 1/2 20 m3 50 100 5,943 1,000 1,251 
A.!a 
'-=l AMLonio 55 125 3 mnrhs Riv%,er 

& 2" 933/1179 
Irriga- 1.494 251 590 

tion 

Tinreros 18 246 4 mnnthJs Spring N/A 20 m3 36 100 2,176 1,400 1,231 

S:osd de 55 205 3 mnths River Pipe 0 2 1/2 20 m3 63 100 2,398 504 1,240 
:- 1 !'; 1045 

145 340 3 mn ths Spring Pipe 0 2 " 11 m3 84 60 4,610 1,105 1,290 
1600 

162 450 3 ncnths Spring Pipe 0 2 " 13 m3 160 60 5,479 877 1,422 
!Ich .zpe 155 430 3 months Spring 1285Pipe 0 2 " 12 m3 105 60 -. 8,813 614 1.762 

U_____ 1554045 

Page 1 of 2 pages
 



7WcaZICAL CIAY.hX=STICS AD 0T7S (cont'd) Avperdix 1 20 -

CAommiy Discance Population 

T needed 
to com lece 

syscen 
1.acer 
Source 

Conduction 
Length 

Tank 
Size 

rnb er 
of 

Taps 

Volue 
of 
Flow CARE Corporaticn Cm-._ 

Sivic.mi 70 215 3 rronr-is Spring Pipe 0 2 
310 

6 m3 26 60 8,825 .3,Su 

Catavi 10 1136 2 months Suring Pipe 0 2 
216 

" 7.5 mn 50 80 3,685 1,300 

li.!',n 

Itaaraca 

A1ti rl.-ia 

140 

140 

140 

475 

320 

300 

3 mnths 

5 nbmths 

5 manths 

Spring 

River 

River 

Pipe 0 2 
1000 

Pipe 0 2 
4526 

Pipe 0 2 
4526 

" 

" 

" 

6 

5 

5 

m3 

mS 

m3 

65 80 

80 

80 

7,400 

4,S60 

4,500 

-.

-.-

-.-

2,9 

92( 

84

.Fage 2 of 2 pag4 
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Appendix 2 

COUNITY ACCESS
 

•*Distance from the Departmcntal Capital City 

Minimum Distqnce % 
 IS Kilomecers
 
Maximum Distance 2 162 Kilometers
 

Average Distance 
 89 Kilometers/System
 

Frequency
 

0 
21 
41 
61 

-
-
-
-

20 
40 
60 
80 

Kms 
Kms 
Kms 
Kms 

-

* 

2 
0 
6 
2 

Communities 
Communities 
Communities 
Communities 

81 - 100 Kms 0 Communities 
101 - 120 Klns 0 Communities 
121 - 140 Kms 3 Communities 
141 
161 

-
-

160 
180 

Kms 
Kms 

1 3 
I 

Communities 
Community 

Appendix 3
 

BEhEFITING POPULATION
 

Population Serviced 

T 0 T A L 0 6,063 Inhabitants 

Average Number Serviced 357 inhabit.nts/system

Minimum Population Serviced 
 205 / potable water system 

125 / micro-irrigation system
Maximum Population Serviced 
 = 504 inhabitants
 

Frequency 

Potable Water System 

101 - 205 3 Communities
 
251 - 300 2 Communities
 
301 - 350 3 Communities
 
351 - 400 0 Communities
 
401 - 450 1 4 Communities 
451 - 500 1 3 Communities
 
501 - 550 9 1 Community 

Hicro-Trrint ion Sstem
 

125 Inhabitants 
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Appendix 4 

IMPLEMENTATION DURATION 

Time Needed to Complet; 

Minimum 

Maximum 

Average 


I month 


2 months 
3 months 

4 months 

5 months 


•WATtR 

Minimum Capacity 

month
 
months
 
months/system
 

Community
 

Communities 
Communities
 
Communities
 
Communities
 

5 m3 

3
20 m


Tanks
 
Tanks
 
Tank
 
Tank
 
Tank
 
Tank
 
Tanks
 

1 

3 5 

a 
 3 


Frequency, 

1 


3 
9 


* 2 
a 2 


Appendix 5
 

STORAGE TANKS 

Tanks 

Constructed :
Maximum capacity Constructed 
 a 


3
5 m 2 

"6 m3 

a 23
7.5 m
 I

3
11 m
 a 
 I
312 m
3 I 

13 m
-

w 1
3
20 m
 a 8 
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NETWORKS DISTRIBUTION
 

Network
 

Minimum 
 3 

Maximum 

Average 
 -


21 - 40 
 • 

41 - 60 • 

61 - 80 

81 - 100 * 


101 - 120 * 

121 - 140 * 

2!41 - 160 

Appendix 7
 

WATER 	SUPPLY
 

Water 	 Suply Flow 
Minimun Access to Water Source Flow : 


Maximum Access to Water Source Flow 
% 


26 

160 

73 


2 

4 

3 

2 

2 

0 

11 


14 


Average 


Frequency 

60 liters per person per day a 
 6 

70 liters per person per day a 0 

80 liters per person per day : 
 6 

90 liters per person per day a 
 0 
100 liters per person per day 
 44 


Water Taps
 
Water Taps
 
Taps per Community
 

Communities
 
Communities 
Communities
 
Communities
 
Communities
 
Communities
 
Community
 

Communities
 

60 liters per person
 

per day

100 	 liters per person
 

per day
 

= 
 77.50 	liters per person per day
 

Communities
 
Communities
 
Communities
 
Comiunities 
Communities
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Appendix 8 

COST 

(Material, Equipment and Money) 

.17 SYSTEMS CARE 
CORPORATIONS 
COMUNITIES 

Investment 
Investment 
Investment 

TOTAL 

USt 79,166 
10,206 
22,681 

US$ 112,053 

Average Cost per System 

CARE 
CORPORATIONS 
C04MUNITIES 

4,657 
600 

1,334 

Frequency 

Number of Systems versus Cost 

US$ 2,001 
3,001 
4,001 
5,001 
6,001 
7,001 
8,001 
9,001 

10,001 
11,001 
12,001 

-
-
-
-
-
-
-
-

-

-
-

19000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

10,000 
11,000 
12,000 
13,000 

-
-
-
-
-
-
-
-
-

-

-

1 
I 
2 
6 
I 
2 
1 
0. 
I 
I 
I 

Community 
Community 
Communities 
Communities 
Community 
Communities 
Community 
Communities 
Community 
Community 
Community 
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WATER QUALITY 

sxcteria1 Ptusical a-d QChoric.-i Analvsis 

Ommtmty A B 

Belen PFi ---

Toam - -

oyo --

PacGrand- -

Sigwyo + + 

lTkbtd 
PH ity ObIc 

7.9 0.0 0.0 

7.0 0.0 0.0 

8.6 12.0 15.0 

8.0 0.0 0.0 

O n I y 

Snell 

"A" 

sane 

none 

AIC a-
Taste Salt linity 

r--e 20 50.0 

110 30.0 

ncne 5.0 70.0 

rxe 0.0 90.0 

Q u a i 

Acid 

-

-

-

-

f i 

Hard
ness 

25 

8 

80.1 

20.0 

e d 

Ca++ 

-

-

-

-

big++ 

-

-

-

-

A n 

Fe++ l-t+- Cl-

0.01 0.0 16.0 

0.02 0.01 19.9 

0.01 0.01 20.0 

0.04 0.01 16.0 

a 1 y s i 

S04 ' 

8.8 

6.3 

25.2 

13.8 

s 

PO4 = 

0.15 

0. 

0.53 

0.53 

NJ) 

0.0 

0.05 

0.01 

0.01 

NO3 -

4.8 

0.49 

0.31 

0.40 

Amcdhila ++ 

SnAntaifo - -

O 

M 

n 

i 

I 

c 

Y 

r o 

Q 

-I 

u. a 

r r 

I i 

I g 

f 

a 

i 

t 

e d 

i o n 

A n a 1 y s 

.-.---------

I s 

- - - -

Tinteros 

San Josd. 
Mbcs 

+ + 

+ 

0 

O 

n 

n 

1 

l 

y 

y 

Q 

Q 

u 

u 

a 

a 1 l 

i f 

f 

i e 

i e 

d 

d 

A 

A 

n 

n 

a 

a 

1 

1 

y 

y 

s 

s 

is 

i. s 

Avaro3 - -

Vichaj A - -

Slivcaai 

Catavi 

--

--

7.2 

7.3 

-

-

-

-

-

-

-

-

f16 

110 

99.33 

41.02 

5.80 

3.87 

47.05 

23.78 

13.56 

5.65 

3.08 

2.05 

0.30 

0.70 

-

-

2.99 

5.99-

7.19 

12.34 

_ 

-

-

-

Beln 

waxm 

-

-

-

-

6.9 

7.4 

-

-

-

-

-

-

-

-

504 

128 

366.00 

60.12 

15.48 

2.90 

83.8 

37.70 

18.08 

7.34 

9.26 

4.45 

0.32 

0.60 

-

-

26.97 

8.91 

52.65 

20.57 

-

-

-

-

AltIpm-pa -- 7.4 - - - - 128 60.12 2.90 37.70 7-34 4.45 0.60 - 8.91 20.57 - -

(*) M -arter &Aeroyses Atfpicab
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COMMUNITY SURVEY QUESTIONNAIRE
 

Cecha 0 .......... .............
 

a) u 	 1 1c~ D ~A.j . rz.................**... 
 . .. .
 .. 	.
 ... 	.. 
.
 

a) Cc.. naci. e -r'cto..... 

b) 	 Hacc- cuanto icn .
 ................. 

...
 

........
. ........... 
........................
 

............. 

.............................
 

C) En la Cc-mun;ad . ...............................
 

go............ 

*~ 4..*
***........... 


o...a..
 

............................ 


0.........
 

d) 	Gente de afuera? - Como' 0
 . .... 
. ....
 

4 o.	 o. . .. 
. .
 .. .o
. .
 . .* . . ... . . .
 

0 -. 0. . . . .
..... . .
 . .. . . . .
. .... 
 . .	 . . . . . . .
 . .	 . .
 . . . .
 . .	 .
 

2. 	De oonde 'sacabanarua intes"
 

a) R o, nanantial ,vertiente ....... . . . .. . . . .
 

b) 	Qui c-n
sacaba el agua l 
... 
 ....
 0.0
 

3. 	Funcionmiento del Sistema
 

a) 	 Construccj6n - Tipo 	y forma de contribuc!611, co-no se 	orga
nizaron' °ee* * . . . . * *.oo a. .o ... . . . . *.. . o
**e
 

eeeeeeee
0e0 
 1oseesee 
ee 	ee 
ee eo 
 one 	 0oeeeo 6eo666609oo 
0.e 
 *e.*e 
 e 
 e 	 e eea.0 0*e*0 ae.o a 
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C ) 	 Et sufici ntc. ... 	.. 
. .. 
. .. 	. .. 
.. 	. .. 
. .. 
. .. .
 

d) 	Cono sc- asc-urj cl .......-.
 

.
 
.
 .
 

2. 	Uso del Arua
 

a) DomCstico 
 -	 Quieno usan" -	 Para que' 
 (Cocinar..la
var, hjicne, animlcc.) 
 - Cantidad 
 -	 Como rcc~bcn aqua

b) 	Rie-go -. ...... ...... 0..........
Terrenc - Huerza ..........................
- Terreno Comunal
 
............................................
 

** 
 * * 	 .....................
 

C) 	Oros uses 
 -	 Haccz chicha? -	 Pensi6n" 
-	 Restaurante'
 

Go** ~~~~~~~~..............................a.....4000.. 
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3. 	Aspectos Sanitarios
 

JI) Usan la pila? ...................
 a*................
 

b) 	Disposicion de aguas residuales 
 ......
 * 	 .......
 

) 	Tione letrinal 
 -	 Pozo s*pticol 
 ..... 
 .
 .
 .
 

d) 
So 	h.n reducido o climin~do enfrmdades
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