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FINAL EVALUATION O.F THE RURAL SAN I.TATION. PROJECT 

1. BACKGROUND 

The Rural Sanitation Project, executed by the Direction
 
of Ervironmental Sanitation 
(DES) of the Ministry of

Social Wqelfare 
and public Health under an USAID 
- Boli
vian Government agreement, began in september 1978. In 
1980, 
before project activities 
were 
fully established, 
it was suspended. The project was reactivated in Decem 
ber 1983 and its implementation began in June 1984. Sin 
cc then L-as continued uninterrupted and the Project 
corn
 
pletion Date is September 15, 1987 

In July 1987, the project 's evaluation third phase was 
concluded and culminated with a Health's impact evalua
tion generated by the project in the rural areas of Co
chabamba and Chuquisaca. With thi.s task fully executed 
by D.J-.S. and coordinated with CAEM's consultants for 
the technical evaluation of the potable water systems,
the project's achievements since 1984 ti to 1987, were con
fi rmed. Such achievements are refered to the fellowing 
aspects : 

a) Good executive and techfiical capacity of D.E.S. to
 
conduct Ilealth's impact evaluations. 

b) "Robust" indicators- of Diarrea morbidity rates obtai 
ned both in the rural areas of Cochabamba and Chuqui
saca, as well as better higienic and nourishiing habits 
observed in the people interviewed. 
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c) Hligh work implementation percentages obtained in 
terms
 
of ntiwher of water systems in the rural comunities, 
specially in Cochabamba. 

d) In the institutional order a progressive strenghte -
ning of the administrative systems was percieved in 
the central and regional levels of D.E.S management. 

I1. OBJJECTIVES OF THIS FINAL EVALUATION 

The Rural Sanitation Project will be evaluated in all its 
components in order 
to make recommendations 
to increase
 
the effectiveness of other USAID - funded water projects., 
in view of this previous experience with D.E.S. 

.. ,e technical, administrative and sociological criteria 
emited by this present evaluation will try to identify 
the virtues and defects of the Rural Sanitation Project to 
take decisions to continue the financia] support for simi 
lar projects, to improve those areas of activ ities which 
are deficiently performing and to diversify the projects 
hein, executed whit additional compatible componentes -
sulch as the following Sanitary education, Primary -
Ilcalth care, Child survival, Food for iwork, etc. 

Three are the specialized areas which are of the specific 
rcsponsabhilitv of the consultants in this final evaluation: 
Technical area, Social :,rea, and institutioial area. Each 
one of them has defined a work methodology to objectivel) 
evaluate the project. 
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In Annex 3.1 are shown the structured forms which were
 
applied in this opportunity at all levels of D.E.S. orga
nization, to 
the rural house wifes, to the Potable Water
 
Administrative Boards, to 
the personnel incharged of
 
health centers or sanitary posts and finally a Community 
file card.
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IIl. INSTITUTIONAL EVALUATION OF THE DIRECTION OF
 

ENVIRONMENTAL SANITATION
 

3.1 D. E. S. ORGANIZATION 

The organizational structure of D.E.S. was -

strengthened with the Rural Sanitation Project's 
implementation, specially at the regional offices 

of Cochabamba and Chuquisaca where the following 

Divisions are established:
 

a) Administrative Division
 

b) Basic Sanitation Division
 

c) Operations and maintenance Division
 

d) Environmetal's protection and conservation
 

Division
 

e) Food and beverages control and hygiene Division 

In Annex 3.2, two organigrams of regional D.E.S 

offices are given, displaying the Divisions direc

tly related with the Rural Sanitation Project. -

In both of them, the post of Operative Unit's 

Chief was eliminated since January 1987. Its 
functions and status were again assigned to the 

Chief of the Basic Sanitation Division who now 

coordinates directly with the district Chief sha 
ring the administrative, technical and finnaricial 

responsabilities of the project.
 

TI is change has contributed to distend the powers 
conflict that originated discrepancies in the pro

ject's development since that post was created 
in 1986, diminishing the executive functioiis of 

the District Chief. 



A negative institutional aspect at D.E.S was the 

lack of continuity in the politically influenced 
post of Executive Director. Since 1985 four 

excutives managed D.E.S, their changes affected
 

the institutional's 
 global policy and particular
 

ly the Rural Sanitation Project's technical, admi
 

nistrative and financial coordination.
 

Despite this 
fact, project's dinamic maintained
 

itself in a good level in Cochabamba and fairly
 

good in Chuquisaca, where in the last year a subs
 

tantial recuperation in efficiency obserwas 


ved. In terms of number of works executed, the
 

project's implementation percentage was raised
 
from 24% to 64% considering some works being fi
 

nished during our visit.
 

The Executive Director, recently nominated judged
 
the main factors mediating forv the achievements
 

reached by the institution as follows:
 

a) Of administrative order: Regular
 

b) Of technical order: Normal
 

c) Of financial order: Irregular
 

The consultant-found 
that there is a consensus in
 
attributing the financial factors irregular de
as 


to the disbursements delays of the counterpart 
governmental funds and 
in some cases of the USAID
 

loan funds.
 

Materials and funds sendings from La Paz 
were cen
 

tralized in Cochabamba for both regional districts.
 

For this reason, Chuquisaca confrconted constant 

delays in getting its albowances.
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However, according to the main D.E.S's executive,
 
some institutional improvements were 
achieved 

trough the Rural Sanitary Project, he mentioned 

the credibility won in the rural area, a smooth
 
Technical performance and a sound experience acqui
 
red in executing Basic Sanitation projects.
 

At the National Administrative level of D.E.S :it
 
was acknowledged that trough de 
Project, the ins
titution improved in the following aspects:
 

a) Administrative systems implemented
 
b) Infraestructure
 

c) Automotive park
 
d) Materials and equipment for the potable 
 water
 

systems
 

Nevertheless , in relation to the administrative 
systems of control such as the M.I.S. his opinion
 
is that this 
is not a totally aciecuated instrument
 

needs of
to the D.E.S. because he considers it
 
complex and that 
it should be simplified.
 

To this respect, specific comments will be made in
 
the analysis of the regional administrative organi
 
zatons of Cochabamba and Chuquisaca where diffe 
-
rent behaviors were assesed 
 in relation to the
 
use of the 
 Management Information System.recommen
 
ded by the consltant and elaborated by the Admi-
nistrative adviser of 
 D.E.S.contracted by USAID/B.
 

Speaking of the institutional capacity in 
the ope
ration and maintenance of the water systems, 
 all
 
of the interviewed 
personnel considered it adecua
 
te to 
the actual needs, but it could be strengthe
ned according 
to future needs. Parallely, the 
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promotion and sanitary education component, 
would have to keep up the interest of the Admi
nistrative water systems Boards(AWSB) in doing 
its labor of accounting control of ccntributions 
and system's operator supervision in every commu 

nity. 

Hence, there was an unanimous opinion in main 
tainipg the support 
 to the Unit of Promotion and
 
sanitary education to go on training the people
 
in health practices and the AWS1, considering
the good performance of the latter, so far demons 
trated in those communities in which D.E.S. cons
tructed water systems and organized their AWSP.. 

Yet, the consultant appraisal is that more orien 
ted efforts should be made 
in that direction,
 
specially in Chuquisaca to reach better health
 
levels of the rural population through thecorrect 
use of water, personal hygiene and hygienic nou
 

rishment.
 

On the other hand, there are good perspectives
 
in diversifying the service areas in which
 
D.E.S. could Tppfy its work experience with the 
communities. Almost of executivesall the coin
cided in the following potential services: 

a) Microirrigation 

b);.Housing improvement
 

c) Localized projects for the agricultural produc
 

tion increase
 
d) Primary Health attention
 

e) Nutrition
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Including the precedent services, a new cause 

would be given for the renovation of the project 

in the rural areas wich would very well comple 

ment the previous stage of water provision. 

The statements made by the D.E.S executives reveal 
the unquestionable progress experimented by the 

institution in tile administrative activities. -

Years ago, field administrative operations were 
handled by an administrator physically located in 
each district hospital or Sanitary Unit. Procu
rement and accounting functions were all handled 

by the Ministry of Health personnel. As a result, 

the D.E.S regional offices had very little con -
trol over their own funds and were often not .aware 
of the amount of funding available for construc
 

tion and operations at any given time.
 

At the present, D.E.S image have changed drasti

cally, an autonomous administration has been ins
 
titutionalized which is progressively implemen 
ting various management systems. It is not posi 
ble yet, to assert that high efficidncy levels 
were obtained but, overall the administrative 
tasks at D.E.S related to the Rural Sanitation 
Project were performed with better criteria and 
good will.
 

There is still a cronic problem which seems to 
limit a better performance, it is the low salaries 
payed to the administrative personnel, the produc
 

tion incentives did not satisfyed their expecta 
tions, they are skepticall over an "institutio 
nal bonus" which is being negotiated but it has 
not been put into practice yet. 
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3.1.1 
 Cochabamba D.E.S district office organization
 

This district office in comparisson with its
 
similar of Chuquisaca has a larger number of em
ployees in the Administrative Division (14 ver 
sus 4). Cbviously, this responds to a greater
volume of work directly related to the Rural Sa
 
nitation Project since 1979.
 

Thus, the District Chief of Cochabamba enfasized

the fact that institutionally the greater contri
 
bution of the Rural Sanitation Project might had
 
been the strengthening of the Administrative Di
 
vision trough the 
introduction of administrative
 

systems based on logic procedures which were adop
 
ted progressively since 1985.
 

Therefore, the administrative personnel at Cocha
 
bamba's district office, is qualified to under
take greater responsabilities which D.E.S will
 
face in the 
future related with all the Divisions
 

mentioned in point 3.1.
 

However, there are some aspects which need to 
be
 
analyzed in relation with the D.E.S organizatio

nal structure in Cochabamba.
 

Although, the Operation a-d Maintenance Division
 
(O&MD) has been official), recognized by the MSW/
 
PH, in the practice still depends functionally,
and on 
a status basis from the Basic Sanitation
 

Division (BSD). This limits its efficiency and
 
development perspectives as a potentfal funds ge
 
nerator Division through services given to other
 

public and private institutions.
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On 	 the other hand, we consider that it is perfectly 
logic and more efficient that the Basic
 

Sanitation Division should exercise tuition over 
the drilling operations which are incumbent 
to the water systems construction. Incidentally, 

we found out that the creation of a Drilling Di

vision is under consideration with the same sta
tus as (BSD) or (O&MD). Similarly to the latter
 
it could generate funds for the D.E.S in the fu
 
ture. (1)
 

In relation to the adoption of the administrative
 
procedures and the Management Information System
 

in Cochabamba, due to the following factors, ade-

Cuate order and rigorousity were not observed:
 

a) Constant strikes interrupted the normal work 
and consequently, the information accumulation 

did not permit the use of forms as required 

b) 	 There was lack of decision and demand of job 

fulfilment to the administrative personnel, in 
the regional and national responsibles. Both 
posts had two executives in the period 1985 
1987. The first from 1985 up to September 1986 
when it was substituted and the second from 
 -
1985 up to July 1986 when his substitution oc

cured.
 

c) The greater number of works executed comparing
 

with those done in Chuquisaca, was the argument
 

to justify the to fill in all
lack of time the
 

control forms designed for each administrative
 

procedure.
 

(1) In general, this last analysis is also valid for Chuqui
saca.
 



As a conclusion, the consultant considers necessa
 
ry to divulge much more the operative aspects of
 
the Management information system (MIS) and 
 the
 
flexibility of use.its Without no doubt, with a 
closer communication and f6llow up 
to the respon
sibles of 
its usebetter levels of implementation
 
will be obtained and even adecuations or modifica
 
tions of this control instrument are expected to
 
appear as a contribution for its 
improvement.
 

3.1.2 Chuquisaca's D.E.S district office organization
 

This office has the 
same organizational estructu
re as 
its similar of Cochabamba, although less 
personnel is employed 
to perform the administrati
 
ve tasks related with the Rural Sanitation Project. 

In fact, Chuquisaca lacks two functionaries 
inchar
 
ged of: the costs control and the 
local acquisi
tions. 
 This last activity was performed by D.E.S
 
Chief administrative himself against the 
regula 
tions, but no action was taken at the correspon
ding decision levels.
 

Nevertheless, it 
can not be denied the good dis
position to observe the 
norms in Chuquisaca, the
 
MIS was better used and 
the administrative control
 
forms were rigorously applied.
 

Perhaps, 
the smaller number of executed works -in
 
Chuquisaca, would explain for 
the greater time 
available to satisfy the work load, despite the -

interruptions due tc 
strikes of the Health sector
 
employees.
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The comments made in point 
 3.1.1 on the advanta
ges of locating the O&MD in the same level as the 
other four Divisions at regional D.E.S, are va
lid for Chuquisaca, with identical suggestion: to 
transfer the Drilling Unit to 
the Basic Sanitation
 

Division.
 

In resume, the Administrative Divisi6n in Chuqui
saca 
fulfiled its job according to its possibili
ties, for greater responsabilities will have to 

be necesarily reinforced both in the human resour
 
ses and infrastructure because this is another li 
mitation in the actual situation. New offices 
are expected to be assigned to this Division in 
their own building to be finished soon. 

Other factor which contributed to a more ordered 
work in Chuquisaca, was the continuity in their 

posts of the regional administrator and the accoun 
tant since 1985.
 

The institutional improvements, according to 
 the 
accountant, were better internal controls, good 
valued and physical records of the kardex, as Ill 

as strict accounting of community contributions 
and D.E.S operations. 

MANAGEMENT INFORMATION SYSTEM 

The M.I.S designed for D.I.S was based onCAEM's 
recomendations contained in the report of the eva 
luations conducted in 1984-1985. A summary of 
all forms used and to be used in the different ac 
tivities was edited recently by D.E.S, according 
to the classified information flux diagram shown 
in Annex 3.3. 
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The information system, thus conceived foresees 
-

the inputs and outputs to the various information
 
processing instances according 
to their origin.
 

Moreover, the data generated in 
the communities 
was classified by discipline, such as Epidemiolo
gy, Demography, Bacteriology and the Health im 
-
pact data of the beneficiary population. All this 
data is processed by the Unit of Exploratory stu
 
dies under the Basic Sanitation Division which in
 
turn feeds with its information to the subsequent
 
units: 
 Projects and designs, Constructions and -
Finished works. 

This information is sent to the Operations and -

Maintenance Division which also receives general 
information from the communities gathered by the
 
Administrative water syster.s Boards and systems 

operators.
 

All inputs and outputs are coded for their even
tual computarization in the future. This set of 
fluxes are directed to the Administrative Divi
 
sion to 
be processed for inherent controls.
 

Those three Divisions are therefore united them 
selves by the information system, and constitute
 
the link between the communities and the District
 
Chief for an efficient intercomunication and 
 -

decission taking.
 

Furthermore, this classified and processed infor
mation could be very useful -to other public and
 
private institutions such as the National Insti
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tute of Statistics, the Sanitary Units, the Natio 

nal Directions of Epidemiology, Health and Human 
Resources of the Ministry of social Welfare and 

Public Health. 

Besides, it should be remarked that this M.I.S 
has been conceived not only for the Rural Sanita
tion Project, it could very well be applied to 

any other project that the D.E.S might underta

ke in the future.
 

We, strongly recommend that D.E.S adopt this M.I.S
 

with ample and flexible criteria to improve it 
and adecuate it to its needs, because it cons

titutes a valuable control and follow up instru 
ment of the technical and economical activities
 

under the D.E.S responsability.
 

As a base to formalize the information system 

within tile 1).E.S., a Oorplete manual of all admi 
nistrative procedures in actual practice was ela
borated with such a detail, that the incharged 
personnel will find it a very valuable instrument 

to control their technical and administrative ac
tivities. This document is the resul of a shared 
effort of I).E.S functionaries and the advisor in 
administration based on the work experience of 

the last two years. 

The ability to make this M.I.S. work efficiently 
thereafter, will be a challenge that D.IE.S. 
should face decidedly to significantly influence 

the growing trend that 'institutionally has followed 
the Direction of Environmental Sanitation. 



4.1 

IV. TECHNICAL COMPONENT 
EVALUATION
 

INTRODUCTION
 

The evaluation of this component in 
the potable
 
water supply and-rural sanitation Project, was do
ne accordingly with the reference 
terms established
 
for the final evaluation of the 
Rural Sanitation -

Project.
 

In the first plase, the parameters to be considered
 
duriTng 
the field study, were determined for the 
wa
ter supply and sanitation systems. A simple form
 
was prepared to be used in the field study which 

covered: 

- Potable water supply system, general data, system 
service level, technology used, operation, mainte 
nance 
and functioning of the W'ater Administration
 
Board.
 

Sanitation system, cove.rage data, type of system, 
technology used, cultural acceptance and communi
ty usage. (See form in Annex 4.1).
 

In the second phase, the communities to be studied 
were selected, considering the different types 
 of
 
water 
supply systems developed, aqueducts according
 
to the construction 
 year, the different regions 
 -
where they were implanted and the concentrations of 
the systems constructed in the provinces. This se
lection was done according to the authorities from 
the Division of Enviromental Sanitation (DES) of Co 
chabamba and Chuquisaca. Considering the length of 
time for the field study, 13 communities in Cocha -

bamba and 8 in Chuquisaca were selected for this 
study. 
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In the third phase, the field studies were done co

vering the inspection of all water supply system 

components, service quality, operation, maintenance 

and administration of this service. A study of the 

excreta disposal system, its use and maintenance. 

The inspections were done in company of a sociolo 
gist, a D.E.S technician and members of the Water 

Administration Board. 

After the field study, meetings were held with tech
 

nicians from the different sections of DES in Cocha
 

bamba and Chuquisaca to complement the information
 

collected during the field study.
 

The tabulation data after the field study, the in

formation given by the head of the DES technicians 

from the two Departaments studied, the CAEM Ltda. 
documents and the opinion of the users and the Admi
 

nistration Boards, served as a base for the prepara
 

tion of this report.
 

.4.2 FIELD EVAI,1JATI ON IN COCIiABAMBA 

4.2.1 General Descrip.tion 

One of the specific objectives of the Project was 

to construct 128 potable water supply systems in 

the Departament of Cochabamba and sanitary latrines 
for all the families that have potable water service. 

The DES of Cochabamba has const 1 'ucted almost 100 % 
of the water systems proposed in the Project, till
 

the past August and dry pit latrines for the majo

rity of the families that have potable water service.
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-For the field study, 13 communities with water su 


selected, which represents 13% of
pply systems were 

the Departament; they the constructed systems in 


are located in the regions of Valle Alto, Valle Cen
 

tral and Valle Bajo. The selected aqueducts corres 

pond to. six provinces, the size of the population 

that benefits from potable water service, varies -

from 1 500 to 290 persons in each community. See 

of the studied communities.Annex 4.2 for the names 


During the inspection, the DES of Cochabamba had 

are pumping 110 constructed systems, of which 47 


rest operate by gravity. There are
systems and the 

10 water systems with h.nd pumps and 10 systems -

which are in an advanced construction stage. (1) 

In total there exists 11 722 house connections
 

and 95 public standposts ., benefiting 58,610 inhabi

-tants in the rural communities of Arani, Ayopaya, 


Campero, Capinota, Carrasco Cercado, Chapare, Este

ban Arze, Jordan, Punata and Quillacolo. 

tes the capacity experience acquired 

75% of the installed water supply systems, were do 

ne during the periods of 1985-1987, which indica -

and by the DES 

technicians for the carrying out of this Project. 

In respect to the sanitation program, it is estima

ted that 85% of the dwellings have dry pit latrines 

57,700 inhabitantsinstalled, this service benefits 

in the rural communities of 11 provinces in the De 

partment of Cochabamba. 

1. 	 They:. are expected to be finished in October, 

1987 
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4.2.2 Field Observations
 

4.2.2.1 	 Water Supply Systems
 

According to 
the 	Project objetives, simple water 
 -
supply systems were constructed without treatment 
-
plants.
 

The number of inhabitants in the selected communi
ties is 	 within the fixei limits of the Project. The 
other parameters which were considered in the selec 
tion of 	the communities are:
 

- Communi 	 y contributions, availability of water 
source, system simplicity and cost of the system 
within the fixed limits theof Project. 

A 	summary of the 
field observations 
can be found in
 
Annex 4.3.
 

a) Type 	of Constructed Systems
 

In 	 Cochabamba two types of systems have been cons 
tructed, simplified systems run gravityby and 
by pumping. During the study, 9 pumping and 
systems by weregravity inspected. 

The systems were designed following the criteria 
of the Project, using standard plans of intake 
works, storage tanks, pump houses and desinfec 	 

tion units.
 

b) 	 Water Source 

In the inspected systems, a source,as water two 
springs were used, two 	 infiltration galleries 

4 
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with a perforated pipe, eight drilled wells and
 
an excavated well.
 

In respect to 
the water source capacity, in
 
relation to 
the demand, it was observed that 

three sources are poor, five have a limited ca
 
pacity and five have enough to furnish the de
mand of the communities.
 

During the study of the water source, the physi 
cal, chemical and bacteriological analysis 
were
 
carried out. 
 The results of these analysis ful
 
fil the potable water requirements recommended
 
by W.H.O, according to the report of the DES 
 -
Technicians.
 

In relation to the sanitary protection of the 
water source, it was observed that three 
sources
 
have good sanitary protection and ten 
sources 
are fairly well protected. In eight drilled 
wells, the drilling pipe. are not sealed and
 
are exposed to possible exterior contanination. 
Two springs do not have an adequate sanitary -
protection, in one of them the community cleaned 
it leaving the intake exposed to contam.ination. 

c) Pumping Equipment 

In eight systems, electrical submergible pumps 
were installed, and in another system an electri 
cal centrifugal pump. The nine pumping equipment 
are operating, in four aqueducts, there were pro 
blems with the electrical automatic control pa
rel, at present these sy:stems are operating with 
manual control. 
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The first pumping systems that were constructed,
 

had electrical centrifugal pumps which did not
 

have the check valve incorporated, like the sub

mergible pumps had.
 

The pump houses have an adequate design, they 

are simple structures with ventilation and light. 

During the inspection it was observed that in 

three communities, there was filtration in the 

gate valve inside the pump houses. 

d) Storage Tanks 

3
The storage tanks vary from 15 m to 40m in
 

capacity, according to the land topography, they
 

are either elevated tanks made of reinforced con
 

crete or superficial made of stone masonry. The
 

storage tanks have been constructed following 

the standard plans which exist in DES. The capa 

city of the tanks and the heiht in which it is 

located, in relation with the community, insures 

"Jie water service dii r ingi the peak hours, with 

sufficient pressure in the critical p6ints of 

the distribution system. 

In nine of the inspected communities, the stora 

ge tanks have a good sanitary protection, in four 

communities there is a need to improve the lids 

of the inspection chambers, to keep them shut, 

waterproof the walls, protect the wasb.inj' and 

overflow pipes. 

e) Distribution System 

In the distribution system, PVC pipes were used, 

with diameters that vary from 2" to 3/4"1. 'In 
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eight communities the distribution system has a 
good cover and in-five systems the cover is limi 

ted which with the growth of the communities, 

the network will need to be extended. 

In one of the inspected communities, some blow 

outs were observed in the distribution system, 

caused by heavy vehicles, because the PVC pipeli 
ne was not installed at the recommended depth, 
(minimum 0,60 mts) and they weren't careful 
enough in filling the trench. 

PVC pipes of 1/2 inch were used for the house 

connections, controlled by a 1/2 inch gate val
ve. In the house yard a 1/2 inch faucet was 
installed in a galvanized iron pipe with a wooden 
support. In the majority of these connections, 
the wooden support is weak and it does not have 
a concrete base nor drainage with an absorbing 
well for the water that is wasted. In the gate 
valve there were filtrations because of the need 
of protection by a concrete chamber with a lid 
and the need of valve maintenance. 

f) Level of the System Service 

In the 13 inspected communities, the potabl.e 
water systems are operating. According to ,the 

DES report, of all the systems constructed by the 
Project, only one system is not operating. 

In five of the studied communities, the water 

supply is during 24 hours and it operates without 
interruption the whole year. In six communities, 
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the water supply varies in 
8 to 12 service 
hours during the day. 
 In two communities the 
water supply varies in S to 6 hours daily, due 
to the limited capacity of the water source.
 

In respect to the quantity of water consumed 
daily, by each inhabitant, it is difficult to 
determine an exact data, because part of the 
-
water consumption in used for 
irrigation.
 

In seven communities the water consume 
is from
 
60 to 80 Its/inhabitant/day. 
 In six communi 
ties the water consume is from 24 to 49 Its/ -
inhabitant/day, in 
this case the wat2r supply
 
is limited because of the low 
source capacity
 
and others because of the 
few pumping hours.
 

In ten water supply systems, tI'e water quality
 
has improved because of the water chlorination.
 
To improve the water quality, DES has implemen 
ted a chlorination program used every three 
months in all the constructed systems. 

In some systems there has been constructed 
small houses over the storage tanks to install
 
simple hypochlorinators by drops. Tiis acti
vity started in 1986 as part of the operation 
and maintenance program of the potable water -

supply systems. 

g) Financing of the Water Systems 

According to the information of DES Cochabamba, 
the cormunity contributes 509 of the total 
cost of the work, v.hich consists of unskilled 
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labor, local material an 10 to 15% of its con

tribution is in cash, The other 50% is finan

ced by DES/USAID, and it is n'iinly used for the
 

purchase of pipes, pumping equipment, reinfor

ced concrete works and accessories.
 

Thb- average cost per capita for the pumping 

systems, is $us. 37 and the average cost per 

capita for gravity systems is $us. 31. Tiese 

costs are reasonable, considering the country's 

conditions.
 

h) 	Operation and Maintenance
 

The DES of Cochabamba is executing a defined
 

operation and maintenance Work Plan. The
 

goals of this plan are:
 

1. 	Institutionalize an operation and maintenan
 

ce program for rural potable water systems
 

in 	 the Departments of Cochabamba and Chuqui 

saca.
 

2. The reparation, operation. and maintenance of 

all the constructed systems that are found 

in bad state and the operation and mainte 

nance of the ones that will be constructed 

in 	the future.
 

3. As well as what said before, this plan will 

control the water quality, for w) ich the 

I'aintenance and Operation Divisions will es
 

tablish .water analysis programs for all the
 

sources and constructed systems to later 

give them their respective treatment.
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This proposed work 
 plan is an important Pro
ject component, 
which its implementation is 
 -
contributing positively 
 to adequately operate
 
and maintain the constructed water supply sys

tems.
 

In respect to 
the operation and maintenance of 
the potable water systems inspected in Cocha 
bamba, tihere is a summary in Annex 4.4 of the
 
observations during the 
field study.
 

The operation in 12 inspected systems 
are ade
quate. The operation of the potable water sys
 
tem in Tuti Mayu is 
irregular because one of 
 -
the three communities that 
is served by this 
-
system, the 
Laquifia corPmunity, does not 
recie
ve water. The Water Administration Board of 
this community, does not pay the water fees, -
for this reason it doesn't benefit from this -
service. The other two communities consume -
aproximately 100 Its/inhabitant/day. (Part of 
this water is possibly used for irrigation). 

In tree potable water systeis, tlhe maintenan
cc is adequate. 1'owever, i.n five systems the 
maintenance in deficient, rainly Lecause the 
operator does not have training, doesn't Lave 
tools and also he is only a volunteer, so he 
stays little time operating the system. Tlhe 
preventive maintenance is imiportant, mainly -

for the pumping systems. 

In five inspected systems, ti:e community acqui 
red essencial tools for 
the aqueduct maintenan
 
cC. The rest of the communities await orienta
 



tion from DES to train them in the use of
 

tools and spare parts.
 

In seven inspected communities, there are trai 

ned operators. The other systems are opera 

ted by volunteers who don't have t7aining. Ma 

ny trained operators bave left the systems be

cause the Water Administration Board did not

approve a reasonable monthly salary for the 

operator. In four inspected water systems, 

the operators recieve a monthly salary that va 

ries from Bs. 10 to Bs. 60, these systems have 

better operation and maintenance. 

The DES has prepared an Operation and Mainte 

nance Mlanual for operators, w:i.jch is given to 

them during training courses. 

In the 13 inspected communities, the popula 

tion which benefits with potable water service', 

pay a monthly fee that varies from Bs. 1 to -
Bs. .%. 80% of the users pay rcgulary for the 

water service. 

Comparing the operating and maintenance cost 
of the systems, and the revenues from the fees, 

it was observed that the 13 inspected systems 

are self - sufficient in terms of operation 

and maintenance. 

The 13 Water Administration-Board are active, 

Snd were traindd b) PES technicians, tlhey also 

recieved a "Guide for Formation and Operation 

of the Potable Water Supply Administration -

Boards", prepared by the National 1)ivision of 



Environmental Sanitation from the Ministry of
 
Health. They also have special 
forms for good
 
accounting administration, wich can be acqui 
-
red by the Water Administration Boards in. the
 

DES offices.
 

4.2.2.2 Sanitation in Rural 
Communities
 

An important component of the Project was 
the 

construction of latrines in the communities which 

have potable water supply service.
 

According to reports, 
in rural communities of -

Cochabamba, 10.,300 latrines were 
installed, vhich
 
passes the programed number of latrines 
(7,600) 
in this Project. In the tbirteen inspected commu 
nitics, 1 285 dry pit latrines were installed, a
 
summary of the field observations can be found in
 

Annex 4.5
 

In ten inspected communities, the latrine service
 

is about 80 to 90%. 
 In the other three, 50% of 
the dwellings have latrine service. 

The implanted latrine system consists of: an 
excavated well of 0,80 x 0,O Prts. by 2 meters of
 
depth, a concrete slab, 
an adobe house, generally
 
without 
a door and the roof of local material. -
The constructed latrines do not have a ventila 
tion tube to prevent bad swells. The door cost 
can be saved following the proposed desing in the
 
Project document. 

The population regulary uses the implanted latri
ne. Because of carelessness, they don't flace the 
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lid over the slab, leaving the well exposed to 
 -
the flies. The latrine maintenance is inadequa
te, there is a need for cleanliness and protec 
 -

tion.
 

The families with higher economic incomes are in
teresed in constructing the peasant 
latrine privy 
with water seal. In respect, it is known that -
DES has introduced in other communities of Cocha
bamba, the 
above mentioned latrine.
 

4.2.3 
 Conclusions and Recommendations
 

4.2.3.1 Conclusions
 

DES Cochabamba has constructed almost 100% 
of the
 
potable water supply systems proposed in the Pro
ject until the past August.
 

The quality of the inspected system constructions, 
is good with small deficiencies in the intake 
works, asas well the sanitary protection of some
 
of the drilled wells.
 

In total there exists 11 722 house connections 

and 95 public standposts, benefiting 58 610 inha
bitants in rural communities 
 of 11 provinces in
 
the Departament. 
 The public standposts, as well
 

as the faucets installed in the yards-of homes, 
-

need improvement in the pipe and faucet support,
 
Lesides they need to have a concrete base for the
 
recipient and drainage with an absorbing well for 
water that 
is wasted.
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According to 
the DES report, 99% of the construc
ted systems are operating. In the 
13 inspected 
communities, the water supply systems 
are opera
ting. In five communities, the 
water service is
 
during 24 hours, and in the rest the water supply 
is only during the day, due 
to the limited capaci
 
ty of the water source. In six communities the 
water consume varies from24 to 49 lts/inhabitant/
 

day, because of the reason mentioned before. 

Physical, chemical and bacteriological analysis 
-

were done during the 
source study, the results of 
these analysis fulfil W.H.C.'s recommended limits 
of potable water. In the water systems, cY.orina
tion is carried out irregulary, to maintain the 
water quality.
 

DES Cochabamba has prepared an 
 Operation and 
 -

Maintenance Work Plan, vi-ich at present is in the 
organization and implantation stage. This plan 
will improve the operation and maintenance of the 
systems, as well as the control of the water qua

1 it y. 

In some communities the trained operators have 

left the systems because the)" did not recieve rea
sonable salaries, this problem should be discu 

ssed with the Water Administration Boards, as 
well as the need of essential tools and spare -

parts, for this reason DES has acquired a good 
an'ount of these for the Water Administration -

Boards. 

The cost of the systems is 'itbin the reasonable 
limits of the construction costs. 



29 

In respect to the latrine program, a food job has
 

been done, in 13 inspected communities, the latri
 

ne service is in 50 to 90% of the dwellings.
 

4.2.3.2 Recommepdat icns 

Improve the study of the water supply source 
to 

assure the water quantity and quality required by 

the inhabitants. 

Implant the regular chlorination for the systems, 

to assure the water quality and to control the -

Lacteriological quality. 

Improve the PVC pipeline protection in the distri
 

bution 
system, following the indicated recomimenda
 

tions for this material.
 

Improve the desing of the public standposts and
 

the protection of the house yard taps.
 

Continue with the implantation of the Operation 

and Maintenance Work Plan, to assure the uninte 
rrupted and efficient functioning of the construc 

ted water supply systems. 

The system operators should continue being trai 

ned and should recieve a reasonable monthly sala

r) so that they can stay operating the water sys

tell). 

Improve the construction of the implanted latri 

nes and extend the implantation of the peasant la 
trine privy with water seal in communities that 

garanty payment. 
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DES Cochabamba at present counts with technical 
personnel who are qualified and who have expe 

rience to continue:executing similar projects. 

4.3 FIELD EVALUATION IN CHUQUISACA
 

4.3.1 General Description
 

The specific objective of the Project in Chuquisa 
ca was to construct drinking water supply systems 
in 50 rural communities in many of the north and 
southeast provinces of the Departament and sanita 
ry letrine- privies for all the families benefi 
ted with drinking - water service. 

DES Chuquisaca has constructed 32 drinkinp - wa 

ter supply systems up- to the past month of Aupust 

which accounts for 60% of the aqueduct systems 
proposed in the Project. The range of population
 
benefited by each water systerr varies between 83 
inhabitants and 890 inhabitants. 

For the field study, six communities were selec 

ted with water supply systems constructed by DFS 
which accounts for 19% of the systems introduced 

in the Departament. Also, two systems construc 
ted with the aid of CARE were visited. See in 
the Annex 4.6 the rural communities selected for 
the study. 

Cut of 32 water systems constructed in the Pepar
taiment, 14 systems function by gravity and 6 are 
pumping systems. In total there exists 720 house
 

connections, tl-at benefit 5 400 inhabitants with 
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water service, mainly in the northern provinces
 

of the. Departament. 

The major part of the water systems were cons 

tructed in the years 1986 and 1987 
 The first 
years the Project has not progressed due to the 
lack of technical - trained personnel, lack of 
transportation, materials and equipment. 

The sanitation programme in Chuquisaca is in the 
initial stage of its implantation, few communi

ties count with letrine - privies services.
 

4.3.2 Field Obsorvations
 

4.3.2.1 Water Supply Systems
 

According to the Project's objectives, in Chuqui
 
saca simple water supply systems have been cons

tructed, 1y gravity and pumping. 

The selected communities have a population of 
less than 310 inhabitants and more than 130 in
habitants. Most part of the water systems cons
tructed by DES benefit villages with less than
 

600 inhabitants.
 

The contributin of the benefited community, -in 

most of the cases does not reach 30% of the to 
tal cost of the system, wich is given in terms 
of local material and unquaiifield labour. 

See Annex 4.7 for the summary of field observa 

tions of the systems visited. 
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a) Type of systems constructed.
 

During the field study, three gravity water 
systems and three pumping water systems have
 
been visited. 
 The systems were designed fo 

llowing the established criteria in the Pro -


ject and using typical desings of water inta

ke, 
storage tanks of different capacities and
 

pumping station.
 

b) Water source
 

In the systems visited, an infiltration galle
 

ry, two springs, one excavated well and to 
 -

drilled wells have been used. 
 The drilled 
well in La Palca has poor capacity, in t1e 
 -

Molle Molle-.Communities, Rosario and La Ciene
 
ga the water source has a limited capacity 
and in the Punilla and fluasa Rujchu communi 
-


ties the source capacity is good.
 

During the water source study for the 
desing,
 

physical, chemical and bacteriological analy
sis of the water were taken, according to DES
 

technicians' report, the results of the 
analy
 
sis are within drinking - water limits reco 
mmended by the 
 World Health Organization.
 

In reference to sanitary protection of the 
 -

sources, the drilled well 
of La Palca and the
 
excavated well of La 
Cienega need to improve
 
their protection in order to 
avoid external 

contamination,
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c) Pumping equipment
 

In the communities of Huasa Rujchu and 
La Pal

ca electrical sumersible pumps were 
installed.
 

The pump in Huasa Nujchu functions normally,
 
in La Palca the pumping period functions three
 
times for one 
hour, due to the limited capaci
ty of the source, which after each pumping 
 -

needs three hours in order to recover the ini
cial statical level in the wcll. In the water
 
system of La Cienega an electrical centrifugal
 
pump was installed, the capacity of this equip
 
ment is deficient in forcing the water up to 

the 
storage tank which has been installed much 
too high in relation to the community. This 
problem could be resolved using the railroad's
 
storage tank of rock masonry which presently
 

is not in use.
 

d) Storage tank
 

The capacity of the storage tanks vary from --

S m3 to 20m3, they are superficial tanks, par
cially - Luried, constructed with stone concre
 
te. In the La Cienega community the storage -
tank has been located much too high in rela -
tion to the community due to the lack of an -
adequate study, because of this 
error the tank
 
is not used, Lut the water is pumped.directly
 
to the distribution system. 
 In f'uasa Nujchu, 
the surroundings near the 
tank need more pro
tection in order to avoid external contamina 

tion.
 



34 

e) Distribution system
 

In the distribution system PVC pipelines 
 -

have been used, with diameters that vary 

from 1 1/2 inches to 3/4 inches. In five co

mmunities the covering of the net is suffi 

cient and in the La Palca system the net is 

limited, because the water sfurce is not su 


fficient enough to cover the demand of the 
en
 
tire present population. In two communities, 

Puasa Nujchu and La Palca, the PVC pipeline 

has not been installed in the ecommended 

depth (minimun o,60 mts.) in parts of the -

distribution system, in order to..avoid burs 
-

tings it wofild be necesary to improve the pro
 

tection.
 

PVC pipeline of 1/2 an inch has been utilized
 
for the house connections, controlled by a 
 -

gate valve of 1/2:an inch. In the dwelling 

house patio a faucet has been installed of 

1/2 an inch in GI pipeline with wooden su -

Fport, in some cases the pipelines are not 
well secured, roreover, it does not have a 

concrete bed and drainage with an absorbent 

well for the water that is wasted. Tbe gate 

valves must be protected by means of a small 

concrete chamber with a cover.
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f) Service level of the systems
 

In five visited communities, the 
water supply
 
systems are working. la Cienega's water sys
tem is working irregulary because the stora
ge tank has been constructed much too Iigh, 
and the pump's capacity is sufficient enough 
to force the water directly to the distribu -
tion system. According to DES report, of the 
32 systems constructed by the Project, only -

two systems are not working. 

In four communities 
that were visited, the wa
 
ter supply is 24 hours and with sufficient 
pressure in 
the net. in La Palca the service 
is for three hours, tv:o times a week. 

In reference to the quantity of water that is
 
consumed by each inhabitant per day. In th-.-.e 
communities the consumptien varies between 60
 
and 66 its/inhabitant/day. 
 In the Rosario co 
wmunity 40 Its/inhabitant/day 
is consumed. -
In the La Palca system the average consup 
tion is of 14 its/inhabitant/day. 

In reference to the quality of the water. -
The results of the laboratory analysis carried 
out during the desing indicated the quality 

to be accaptable, nevertheless, the bacterio
logical quality 
of the water can be improved
 
by means of a chlorination programme. Pue to
 
the lack of hypochlorite of Ca or 
another
 
similar product, tl'e desinfecting 
 of the wa.,..
 
ter systems constructed. has 
 not been carried
 

out.
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g) Cost per capita.
 

According 
to data provided by DES Chuquisaca,
 
the cost per capita of the systems varies bet

ween a maximum of US$63 and a minirum of 
US$39. The greater costs correspond to water 
systems that function by gravity, due to the 
fact that the water source is situated very 
distant from the community, enhancing the 

cost of the adduction pipeline. 

h) Operation and Maintenance
 

The operation and maintenance programme in 
 -

Chuquisaca is in an inicial stage of organiza
 

tion. 

Ini reference to the operation and maintenance 

of the systems that were visited, a summary 

of the observations found can be inseen t-Ye 
Annex 4.P . it is necessary to clarify that 
only three systems visited have -been working 

for more than a )'ear, the rest have been cons 
tructed during the )ear of 1987. 

The operation of four systems that were visi
ted is adequate-and in two systems the opera
tion is deficient, rainly due to the lack of 
training of the operator. 

In reference to the maintenance of the three 
systems functioning more than a year. In the 
communities of La Palca and La Cienega the 

aintenance is deficient because the operator 
does not a idea thehave clear of maintenance 
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of the different parts of the system, tL'ey 
do
 
not have tools and furthermore they have not 
been trained to carry 
out this work. In the 
Molle Nolle system the maintenance is adequa-. 

te. 

In four systems the operators do not have 
 -

training, in 
the Molle Molle system the opera 
tor is trained' and in the Rosario system the 
operator has not been selected yet. In The 
-uasa Nujchu system the operator receives a 
monthly salary of Bs.24, in the rest of the 
systems the operators are volunteers. 

In three systems monthly rates are paid which
 
vary Bs. 1,00 to Es. 
2,50, these systems 
could be self - sufficient in terms of opera

tion and maintenance, if the community would 
make a compromise of continuing to pay a rea
sonable rate. In 
the other three communities
 

the water rates still 
have to be set accor 

ding to the guidance of the DES technicians. 

4.3.2.2 Sanitation in Rural Comnunities 

In the communities that 
were visited, th e la
trine - privies programme is in an initial 

stage. In Iruasa Nujchu, two public letrino 
privies were installed, one for men 
and one
 
for women, which presently are not in use. 

In Punilla some families are excavating pits 
for latrine privies. [PS does not have infor 
mation on the number of letrine - privies 
constructed in the communities with drinking

water service. 
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The desing of the latrine - privy and the mate 

rial used are similar to the sanitary systems im 

planted in Cochabamba. 

4.3.2.3 Drinking water Systems implanted with the aid of
 

CARE
 

In Oropczn province, close to the drinking 
 wa
ter systems constructed by PES/USAID two water
 

supply systems implanted with the aid of CARE 
were visited in the rural communities of Nujchu
 

and Mosoj Llajta. 

The water system in the community of Nujchu is
 
functioning at half its ci.pacity. The wain
 
source that feeds the storage tank has a flow of
 
zero, the tank is completely dry.
 

In the adduction line, in the parts of:the gorge 
(narrow passage), PVC pipelines were installed -
without any protection, in tlhese parts of the li 
ne GI pipelines should have been utilized. 

The second source, is supplying water to the 

lower part of the population. 

The water systen that supplies for the communi 
ties of Mosoj Llajta and Villa Carmen, provides 
water for the communities every three days for 
30 minutes, according to information given by' 
the consumers. 

During the visit to the storage tank near Villa 
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El Carmen, we observed that the inled pipeline
 
was 
dry and that tank did not have water. This
 

water system possibly functions better during 

the rainy season.
 

In tLe systems of Nujchu and Mosoj Llajta ope 
ration and maintenance deficioncy was observed. 

Fossibly the operators are not trained. 

In theses communities a latrine - privy ad sa 
nitary education programme has not been develo 
-


Ped.
 

4.3.3 Conclusions and Recommendations
 

4.3.3.1 Conclusions
 

DES Chuquisaca has constructed 64% of the aque 
duct systems proposed in the Project. The qua 
lity of the constructed systems that were visi 

ted is in genera] good, desing errors exist as 

is the case of the water system in La Cienega. 

'Deficiencies were found in the study of the wa 
ter source, related with the production capacity, 
moreover they need to improve its sanitary pro 

tect ion. 

DES has constructed 32 water supply systems, -
with 720 houses connections, thus benefiting 
5 400 rural inhabitants in 5 provinces of the De 

partament 

The public standposts as well as the house fau 
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cets, need to 
improve the support of the pipeli
ne, need 
a concrete bed for the container and 
 -

drainage with an absorbent well 
for the water 
wasted. 

According to 
the DES report only 2 water systems
 
are not functioning, all 
other constructed sys 
-
tems are 
in normal operation.
 

In four communities that 
were visited, the water
 
provision is through out 
the 24 hours and with 

sufficient 



pressure. 

In five communities water consumption varies bet
 
.een 40 and 66 
Its/inhabitant/day. 
 In La Palca's
 
system the average consumption is 14 its/inhabi
tant/day, due 
to 
the fact that the capacity of 
-

the perforated well is deficient.
 

Physical, cl-eTical and bacteriological analysis
 
were taken during the ztudy of the source,accord
 
ing to PtLS 
 report, the results of the analysis 
obey the required limits of 
drinking water reco
mmended by the World Health Organization. In 
the constructed 
 water systen, no desinfection or
 
chlorination of the water has 'been carried out. 

The operation and maintenance programme in Chu 
quisaca is theat inicial stage of organization.
 
The operators 
 of the system are nct trained and 
they lack 
tools and accesories.
 

In the communities that were visited the latrine
lprivies programme is at an initial stage. Pr,
does not anyhave information on the number of 
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latrine - privies constructed 
in the communities.
 

4.3.3.2 Recommendations
 

Improve the study on the water supply source so
 
as to assure the quantity and quality of water 
-

requiered by the population.
 

Make the water supply system of La Cienega func
*tion utilizing the railroad's storage tank, pro
perly protected against posible external contami
 
nation.
 

Continue the desinfection and chlorination of 
 -
the systems so as 
to assure the quality of the 
-

water as well 
as control its bacteriological qua
 
1it.. 

Imrprove the design of the public and house stand
 
posts, including drainage and absorbent well.
 

Continue with the operation and maintenance pro
gramme so to theas assure continuous and effi 
cient functioniing of the water systems construc
ted. Intensify the operators training progra 
-
mine in the community. 

Select communities with a larger number of inha
hitants so as to reduce the cost per capita of 
the water, systems 

Inpruve the latrine - privies construction and -
study the possibility of introducing peasant ]a • 
trine - privies with water - seal in communities 
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4.4 

with greater economical resources.
 

DES Chuquisaca has constructed various water sys
tems during these past months, at the moment it 
-

has the capacity to continue with similar pro 
 -


jects.
 

GENERAL RECOMWENDATIONS
 

The goals of the Project have been fulfilled and
 
exceeded in 
some cases, specially in Cochabamba 
besides it at 
the moment counts with capable tech
 
nical personnel and.'withexperience. 
 It is nece
ssary to continue with similar projects in Cocha
barba and also in Chuquisaca; aF long as Chuquisa
 
ca is reinforced with capable technical personnel.
 

Assure in the systems a minimum amount 
of water
 
of 60 Its/inhabitant/day, and 
a continuos service 
of water supply for 24 hours daily. 

Implant the periodic desinfection and chlor.ination 
of the systems, so as to assure the quality of 
the water and control its bacteriological quality. 

It is essential to maintain a closer coordination
 
between the planification and implantation divi 
sion persons rdsponsible in order to improve the 
sanitary works developed by this Project.
 

In Chuquisaca there exists many institutions de 
veloping rural water supply systems, without in 
terinstitutional coordination. 
 In one same area,
 
2 or institutions are3 working with different 
technical points of view, formis of financing and 
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communitary participation. It is necessary 
that DES coordinate and determine the geographi
 
cal area where these institutions should work.
 
In the same way, it 
should give the technical 
directrix for the water supply and sanitation
 
systems. This activity should develop in 
coor
 
dination with the Regional Corporation of Chu 
-

quisaca.
 

The operation and maintenance programme of the
 
constructed water systems should continue, 
so 
as to assure the continued-' and efficient func -

tioi.ing of the systems. 
 The DES technical su 

pervision of the water systems should be regu 
-

lar and programmed, furthermore, it should have
 
sufficient economical resources, 
for traveling
 
expenses, transportation, tools and equipment.
 

DES should orientate the comunities in establish
 
ing the monthly rates resulting from water con
sumption which is determined based on the sys 

tem's operation and maintenance cost, also, con 
sidering the community's debt, as well as the
 

purchasing of accesories and pumping equipment
 
to substitute in 
the water system.
 

It is necessary that the operator of the 
water
 
system be trained, moreover, he should receive
 
a reasonable monthly salary.
 

The sanitary education programme developed
 
should be reinforced, for the adequate use 
of
 
the water services and sanitation implanted by
 
the Project, specially in the schools and health 
centers.
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The Water and Sanitation Project should develop
 
topether with *a programme for the improvement
 

*of house dwellings, nutrition, infant health ca
re, education, irrigation and rural develope 
 -

ment works. A multi - sectorial project should
 

be created in which sanitation would play an im
portant rol.
 

The percent of rural population with water su 
pply and sanitation does not reach 15% in the 

country. Similar projects of water supply and
 

sanitation should continue to develop. in Cocha
bamba, Chuquisaca and other Departaments in the
 

country so that health in the rural population
 

can improve.
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V. SOCIAL EVALUATION
 

5.1 
 GENERAL CONSIDERATIONS
 

The means to:collect data in order to enable the 

evaluation to provide references of the impact ge

nerated by the Project were similar to those utili 

zed in previous evaluations. In synthesis, for 
the field work specific questionaries were applied 

to the following persons: 

a) 	Relevant community members, to have a feeling 

of the socio - economic.contextual conditions, 

in which the Rural Sanitation projects are in 

mersed. 

b) 	Responsible member of the Administrative Water
 

Systems Boards, to obtain an approach on the
 
achieved organization and their operation and
 

maintenance effectiv; mechanisms.
 

c) 	Housewives, as direct beneficiaries of the pro

ject in relation to health, to detect the socio
 

cultural factors which are influencing the at

titudes changes searched. (1)
 

d) 	1'ealth responsibles, as a mean to obtain sta. 

(1) The originality of this technic, is 
to 	have given
 

greater importance to the women as object of the
 

interview as main responsible of the family's
 

health.
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tistical data on morbidity and mortality,to be
 
able to meassure the Health's ijpact 
on a sound
 
basis.
 

These data compilation technics were complemented
 
with the participant observation technic to 
get 
cualitative information.
 

In each case, the instruments used 
were the struc
tured forms and the field notebook with a san,e the 
watic guide.
 

The sample criteria responded basically to distan
ces and access to the communities, water supply 
 -
systems existance, (implemented by DES and also 
 -

CARE) and priorities of technical order.
 

In a 16 days field work, thirteen communities were 
visited in Cochabamba and eight 
in Chuquisaca, whe
 
re the research technics were applied. 
 Those co 
mmunities were the 
following:
 

COCHABAMBA 

1. Banda Arriba 
 9. Tuti Mayu 
2. Carcaje I 10. San Jorge

3. Chinguri 11. V.allco Chapi 

4. Paracaya 
 12. Mallco Rancho 
S. Panmpamanata 
 13. Patcarpata.
 

6. Villa Carmen
 

7. Ve ga 
8. Vinto Chico
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CPUQUISACA
 

1. Huasaj Nujchu 	 5. Mosoj Llajta (CARE)
 
2. Chimpa Rujchu (CARE) 6. La Palca
 
3. El Rosario 	 7. La Cienega
 
4. Molle Molle 
 3. Purilla 

The results found in these communities are of in 
terest of the subsequent ch;ipter.
 

5.2 SEi'ICIFIC RESULTS 

5.2.1 	 EVALUATION OF THE ACHIEVEMENTS REACHED BY THE 
PROJECT IN THE HEALTH AREA REDUCING INFANT AND 
CHILD MORTALITY AND MCRBIDITY PATES. 

The Health 	 impact evaluation was difficult due 
to the absense of regular statistical health 

data collecting systems, neither the MSWIP11 
nor the DES information sy-.tems worked efficien 

tly in this respect. 

It is well known that longer periods of time 

between evaluations are required to determine 
significant rates of health impact as it was de 
mostrated in similar stu ,ic.;S conducted abroad. 

'owever, the informatiion obtained through the 
forn:s, the l'ealth responsil' lc; amd the housewi
ves, 'ade possible to proof that di sezses of 
hidric origin such a di area, still!; ' are pre 
sent even in communities wit), potable water su
pply syst ems where pood ope rat i ve and ma inte 
nance pract ices are observed. 
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This, leads to think in the multicausality of
 
those diseases related with non sanitary habits,
 
which in 
turn depend on socio - cultural and 
socio - economical factors which influence them
 

directly.
 

In respect to those factors, it can be affirmed
 
that communities with deteriorated socio - eco
nomic conditions are in turn holders of cultu 
ral factors of traditional kind, and consequen
tly, it is foreseen that higher infant morbidi
ty and mortality rates are probable 
to be regis
 
tered, than in other communities with better 

economic basis.
 

Thus, communities in Cochabamba such as Inga, -
Tuti Mayu, Mallco Rancho and San Jorge with re
latively better socio-economic conditions to 
 -

the rest visited, permit then to gradually over
 
come reticent cultural factors, because they a
dopt social patterns and life behaviors of citi 
fic, character (tley care more about being 
clean, having the house well keeped and a bath
room ,etc) that obviously, redound in benefit 

of their fami ly's health. 

Therefore, as a conclusion, tl'e introduction of 
water supply systems in an isolated fashion, 
not as part of an integrated development pro 
graim, has limited possibilities to obtain sig
nificative impact in lealth and even more, if 

it is not accompanied of an efficient and acti
ve task of' promotion and sanitary education to 
the corIfl1unity. Incide, tally, this activity at 
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DES did 	not attained the wanted effectivity to
 

obtain a 	better health impact.
 

Despite this fact, through the interviews to 

the housewives and the Health responsibles, a 

relative-improvement has been noticed in the 

health conditions of communities visited, spe

cially in Cochabamba. This situation could be 

explained by the continuous availability of po 

table water, which fosters attitude changes in 

personal hygiene and domestic consumption of wa 

ter. 

5.2.2 	 TEE ACTUAL LEVEL OF AVAILABLE SERVICES, FPUCA-


TION AND COMMUNITY ORGANIZATION
 

Almost all of the visited communities, with 

exception of a few in Chuquisaca,show adecuate 

endowment of services in general (schools, sa

nitary posts, electric energy, potable water, 

roads, etc). When one of tl-em does not exist, 

it is due to the closeness to a secundary city 

where they resort eventually. 

Thus, the educational services are extensive to
 

almost all of the visited communities in both 

departaments . The panorama is not so homoge 

neous respect to the orpani zation, ) iven the 

diversity of situations and levels of conmunal 

organizations in Cochabamba and Chuquisaca. 

Nevertheless, in certain ways, the organiza
 

tions and communal estructures in Cochabamba
 

are of higher level, which is peculiar to their 

own regional development. 
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Conversely, it appears that communities visited
 

in Chuquisaca present greater w:eaknesses in 

their organizations associated with their co 
 -

mnunal participation, cohesion.and dynamics.
 

This has to deal with the still not great emi 

grat6ry currents registered lately, -'ohich seem 
to be originating an incipient process of co -


wmunal disociation.
 

An example of what was said, is that in various 

communities visited in Chuquisaca with water 

supply systems, the Administrative Boards were
 

not adecuately estructured. Some systems were
 

not yet inaugurated due to the lassitude of
 

their AWSB.
 

5.2.3 	 LONG TERM EFFECTIVENESS OF THE ADMINISTRATIVE
 
WATER SYSTF.S BOARDS
 

In respect to the efficiency of the A.W.S.B.,
 

they acquired certain efficiency degrees which
 

could be 
improved with a closer coordination
 

between DES.,and the A.J.S.1P.
 

Control, advise, training and working materials 

supply (forms, hand books, cards, etc) must be 

permanent on DES behalf. 

The A.Ih.S.B. of the visited communities in Co 

chabamba are perfoming relatively well. Their 

capacity in operation, Ta intlenance and sanitary 

control is done with selected and trained perso 

nnel, who know about their duties. The benefi
ciaries 	 pay their contri,1tiois regularly and 

http:A.J.S.1P


the administrations are well established. Fan
 

Jorge is an outstanding case where the A.W.S.B.
 

has its own office to attend the beneficiaries.
 

Ccnversely, the A.W.S.B. of Chuquisaca have 

less capacity in operation and maintenance of 

their systems. In most of the communities visi 

ted the sanitary control is comething that it 

is beginning to be practiced, maybe because the 

systems visited were recently constructed in 

the last year. LPowever,t'is denotes insuffi 

cient work in the promotion and sanitary educa

tion and technical support of DES. 

5.2.4 . ANALYSIS OF THE SOCIO - CULTURAL FACTORS AFFEC-

TING OPTIMAL, WATER USAGE BY BENEFICIARIES 

Education, is the fundamntal variable affecting 

the deficient situation occupied by the woman in 

the rural life context, who still depends on tra 
ditional socio - cultural factors deeply esta 
blished. The low level of education is determi 

nant in the adecuate use of water. 

Precisely, the fact that women not only partici

pate in the production activities but also in 
their childreni nursing, playing a leading role 

in their family health care; plainly justifies 
that they should get a mo re oriente(I education 

towa rds those familiar responsablilities assigned 

to her. Unfortunately, it ha.ppens that high 

rates of illiteracy among women is the main cau

se for low levels of health and poor habits of 

correct use of water, specially in Chuquisaca. 
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In terms of the non formal education occurs that
 

-
women are practically margined from courses, 


film projections and talks given by DES techni 

cians on sanitary matters because they are orien
 

ted with preference to the men, the hole popula

tion but not specifically to the woman; this con
 

tributes to a gradual deterioration of hex. situa
 

tion and obstructs the attitudes change purpose.
 

The scarce or defficient education of women, is 

a limitant in the general sanitary conditions of
 

the communities, where the lack of precaution, and
 

neatness are justified due to the poor economic
 

conditions which sometimes determine attitudes 
-

of resignation in front of illness and death.
 

5.2.5 LEVEL OF UNDERSTANDING / COMMUNICATION OF THE 

RELATIONSHIP AMONG POTABLE WATER, SANITARY
 

DISPOSAL AND IEALTH
 

In general, tie level of understanding of this 

trilogy is rulatively low in the community, spe

cially among women interviewed who have received 

ori.entation respect its impoi-tance. 

Thus, it is evident, that both men and women, ha

ve a superficial understanding respect the impor 

tance of each one of the elements independently,

but not of their interdependence. 

Something that should be highlighted is the fact. 
that it is almost general, that the environment 

in which they live do not permit then to acquire 

plain conscience of that interdependence; in 
other words they do not adopt it, so as to over
come values or behaviors iraditionally affecting 

the desired change of attitudes. 
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If to this lack of conscience taking, we add 

the low communitary education level, both for
mal and informal, and the deteriorated life con 
ditions which are not precisely good for citi 

fied "demostrative effects", it becomes self ex 

planatory the existance of communities such as 
Iluasaj Nujchu, Chimpa Nujchu and Molle Molle 
in Chuquisaca striving painfully to elliminate 

the promiscuity which is a cause of diarrea pre 

valence.
 

5.3" RECOMMENI)AT IONS 

5.3.1 Practical recommendations
 

It would be positive to complement the Rural Sa
 
nitation Project with other projects through in
 
terinstitutional coordination or by own adminis
 

tration, such as micro- irrigation, housing im 

provements, store up centers, productive pro 
 -

jects, nutrition and the kind; to help meaning

fully to their life conditions and consequently 
to reach better health impacts. 

In this sense, the Administrative Water Systems 

Boards, could be the chosen organizations for 
the excution and management of those complementa 

ry projects and the water supply system. could 
be the generation core of the communal develop
 

ment.
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D.E.S. should take the exclusive responsability 

to supervise the operation, maintenance and sa

nitary control of the water supply systems, e 

ven of those constructed by other institutions. 
(In the long run, the damages caused by those 
institut ions ef similar activity reflects back 

in the D.E.S. image). 

Consequently, it is necessary to reinforce D.E.S. 
at all levels ( human, economic and financial 

resources, as well as logistic support, etc ) 

to cope with the original goals of the project,
 
initially centered in Cochabamba and Chuquisaca
 
but with a national projection in the future.
 

In the eventual strengthening process, the pro
motion, training and sanitary education of the 
communities should merit a preferential treat 
ment with specialized personnel. This cwponent 

is important, it constitutes the initial cata 

lN'st ald the permanent guide of every develop 
iie1t pro ject . In the I.E.S. case, it is vital 
to perform the initial socio - economic studies, 
induct theii- implementation and watch over their 

conservation. 

Research should be constructed to cualified pro 
fessional s, becalise exploratory stuliesshould 
serve to preview behaviors or future facts rela 
ted witi the project; as an exam)le : the water 
Sulpply benlefits scarcely to health if previous 
ly habitt.t prol)lems are not solved such as tho
se ob:;erved in Chuquisaca (tluasaj Nujchu, Puni-

I la) . 
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Both, research, promotion and education should
 
be oriented preferently to 
the women taking in
to 
account all what was expressed precedently.
 

S.3.2 Technical Recommendations
 

The Ministry of Social Welfare and Public Health 
should implement*a sound information system to
 
collect statistical data 
to measure periodica 
lly morbidity and mortality rates of hidric 
 -

origin diseases in the rural 
areas. Par.llely,
 
the D.E.S. technicians, and health responsi 
 -
bles in the communities should be trained in 

elemental statistical technics to 
know what is
 
being looked for and comprehend its processing. 

TIc MSW/PHI should perfovm periodic transversal 
evaluations of Health impact to have an aaecua
te follow up of the project's progress. 

D.E.S. should train to all personnel through 
 -
courses, job - shop seminaries, regulary planed 
to actualizd them continuosly. 

.D.F.S should hire specialized personnel in re
search, pronlotion and communal education to per 
form an effective work in the field. This will
 
necessarily improve component behindthis left 
at the present. 

P,.P.S. should prepare courses and talks for the 
women with preference, to continually improve 
their education levels to try behavioral chan 
ges. Audiovisual 
-means should be preferently
 
uwed to attain good feedback from tl,e participants. 
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A-I E X 0 3.1
 

FORMULARIO DE EVALUACION FINAL DEL PROYECTO SANFAMIENTC,RURAL DSA/USAID
 

Fecha : ..................................................................
 

Fntrevistado: .............. .............................................
 

Cargo: ........................................................... . .....
 

Ciudad : ..................................................................
 

1. 	Fn su opini6n, el rol de iiplezentaci6n de la D.S.A. en el Proyecto de
 

Saneamiento Rural ha llegado a culir con los prop6sitos inicialmente
 

establecidos?
 

a) En un 100% E] b) Fnun 9 % E- c) Fn un 80% ] 6) Fntre 60 y 70%
 

2. 	Podria indicar que factores Ian intervenido para que se haya logrado el
 

nivel sefialado en la pregnmta anterior?
 

a) De Orden Administrativo ............................................
 

b) De orden t6cnico ...................................................
 

c) De orden financiero .................................................
 

d) Otros ................................................................
 

3. 	Considera usted que a trav6s de las actividades del Proyecto de Sanea-

viento Rural, a P.S.A. k~. lorado mejoras institucionales?
 

F] 2 Ninguna LI
a) Si b) Algunas C)Muy )ocfls d]c) 

4. 	En caso positivo, podria mencionar las rejoras loradas institucional

mente que Ags contribuyercn a can'iar la inagen de ]a P.S.A. en los 

61tinos 2 aflos? 

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

..... .4*...........*............................
 

S. 	Las tareas de supcrvisi6n y adniinistraci6n de laID.S.A en el Proyocto de 

Iii* ilii ll hlan l t eficienternenteiil e l I Ii 14Sancainiento Rural, i I I II Iil sido III *li tliI ejecutadas?mim i°e llelI em ll 


a) Bien F] b) Reguilaruente E] c) Con deficiencias F
 



6. Considera usted que el nuevo Sistema de Informaci6n do la P.S.A. ser

vird para una mejor comunicaci6n de los prolenas que sc originan 
 en 

el canipo y exigen decisiones r~pidas en lo niveles correspondientes? 

a) Si D b) Tal vez E] c) No conozco el sistea D: 
7. Cree usted que ]a capacidad institucional de ]a D.S.A. on ]a operaci6n
 

y mantenimiento do Sistewas de agua potable es"
 

a) Adecuada a las necesidades 1] Cochal-amba [ Sucre 

b) No responde a las necesidades 

c) Podria ser fortalecida a nmayores nece.idades El 

d) Necesitar6i de un apoyo permanente del Conmponente de Prowoci6n y Fdu

caci6n Sanitaria en la Comunidad?
 

(Sefale las respuestas que considere necesarias)
 

8. Consecuentemente, el entrenaniento en operaci6n y r.anteniwiento de los 
operadores en cada cormunidad, asf como la difusi6n dc las mejoras en el 

uso del agua y pr~cticas hipienicas do la conunidad del-erfa ser: 

a) Fortalecido por la D.S.A. [] 
b) Coordinado con ]a Dirccci6n Nacional do Fducaci6n del Vinisterio de 

Previsi6n Social y Salud PMblica? E 

9. Si el Proyecto amplia su plazo, que greas considera usted que podrfan
 

ser aceptadas por las connidades para anpliar el prograwa de activida

des de la D.S.A. 

1. Programas b sicos de salud Cj 
2. icroriego C1 
3. Nutrici6n 2 
4. Mejoramiento de las viviendas C3 
S. lhcremento de la producci6n agropecuaria El 
6. Otros l 

.7. 



FORMULARIO PAPA AMAS DF CASA CMbUNALES 

Fecha ............. Coniunidad ............... Dpto . .....................
 

Nombre ......................................................................
 

I. 1'0;MS IP()NSINO DI AGUA PTI'ABIE 

1. .nqU6 utiliza el agua potable? 

1. Asco personal [A 2. Alirentaci6n [ 3. Pel'ida 

4. Riego (fluerto Familiar) Ej 5.Otros D] 
2. Qu6 hace con e aua antes de beberla?
 

1. La tona directamente f] 2. La hierve y ]a toma 

3. La filtra y la toma 4.. La purifica y la toma 2 S. Otros LI 
3. El agua destinada a la alrettaci6n de la familia:
 

1. La almacena en un recipiente con protecci6n U 
2. l.a almacena en un recipiente siii protccci6n 

3. No almacena el agua y consmne directanente -

4. Qu6 sabor de agua prefiere: 

1. De pozo 1- 2. Pe acequia (3 3. Pe rfo [] 4. pua Potable 

5. OT ros 

II . NIVEIIES I)T I CCACION YN MtATF A IT .ALtID: 

S. Qu6 grado tiene cur lo en educaci6n forwal?CUFS 
 C1I7,50 

1. Nivel IIsico 12. Nivel Intermc~io fJI 
CIII'SO 

3. Nivel Pedio -7]
 

6. Ila recibido explicaciones del t6cnico dC saneaT.iento u otro ftpcio
nario sobre ]as ventajas de: 

1. a) El consumo de agua potable 2
 
1,)La disposici6n sanitaria de excretas
 

c) La eliminaci6n de aguas sen'idas y e hisura
 

d1)l~a higiene de ]a vivienca y el manejo de alincntos [3 
e) Il no tener aninrales en casa 0l 
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2.En materia de saiad cules son has mas imjortantes 
Seilale 3 letras segun orden de importancia. 

7. Ud considera que la calidad del agua es inivortante para no tener
 

diarrea?
 

1.Si [] 2.No[] 3. Nosahe[ 

8. Ud. consedera que para el contagio de ]a diarrea son in.portantes
 

los malos hbitos higi~nicos y alinenticios?
 

1. Si E3 2.No 12 3.No sahe[ 

III. HIGIENE.- EN LA VIVIENDA Y EL MBIWETh
 

9. Barre y desenpolva la casa ...
 

1. Cada dia 2. Cada dos dfas[I 3. Dos veces a la serrana
 

4. Semanalmente 5. De vez en cuando [] 6. No 1o hace 
10. CGo elimina las aguas servidas?
 

1.Cgmara s6ptica [J 2. Letrina ("p~ozo cicpo") F 
3. A ras del suelo Li 4. Fondo de la casa (huerta) J 
5. Otros E]
 

11. Qu6 hace con la basura?
 

1. La almacena en la casa [3 2. Ia bota al canwpo 

3. La bota al rfo [3 fti aninales 1]4. La a los 


5. La quema [] 6. l.a entierra F1 7. Otros 

12. Existen nuchos insectos en ]a casa, tales c,no:
 

1. Mosquitos E] 4. Garrapatas F 7. hlgas E 
2. Moscas [- 5.Vinchucas E) 8. Piojos F) 
3.Jejenes E) 6. (ucarachas n] 9. Ct ros L 



IV. HIGIENE FN FL NA,\JO i: ALIfl. ryos: 

13. So lava las manos cuando se dispone a cocinar? 

1. Sie,,pre IA 2. A vcCC. 0 3. N, lo hace 12 

14. Se lava las nanos despues de haber.. ido a] l'afio? 

1. sienipre 1f: 2. A veces 1:] 3. ' lo )m 12 
1S. Lava el menaje ), Ia vajill j de cocina y con qu(? 

1. S61o agua pota,le 2. Agua hervida F--3. Ari se" ida 

4. Con ja,6n 72 5. C (1et"e te (. ros E] 

16. Las frutas y verduras... 

1 . Las IJava 2. Las desinfecta 3.3 Las Ccoe 

4. Las cocina directamente [7 5. las con'e directawente L] 

17. C6mo alhacena los allirentos lerecil:les? 

1. A cubierto !:j 2. A descuhierto f- 3. ('en refricraci6n [] 

4 . Sin iefripcraci6n 1-] 5. Ot ios F 
V. (ISTFNCIA Y USn IT IJFRINAS 

18. Existe letrina en sU casa? 

1. Si -] 2 . No -] 3. No responde [] 
19. Uso.que hace la fanilia de ]a letrina: 

1. !Pabittml ente [j 2. ("caSi na Ii1'i te f- o usa D 

20. (,u6 hacen despues de u,;ar Ia ]e triin 

1. E51o tapan Ia letrina L_ 2. cf'm) a11a ('n la let rina 

3. Fchan agU y la t apan [-] 4. No echan ama y no tpan -] 

5. No la tal)-an i 
VI. EXISTFNCIA IE ANIMAI1S I)OTSTI(OF'N IA V1VIVJF'A 

21. Crfan anin,ales do;isticos en ]a casa, tales co.o: 

a) Perros 1 b) catos l c) 'onijs I ] ,) ro -0s 

1-- F]-10) Mnos f1) Cai inas L (,, ve ia - 10 Csrdnq ti 
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22. 	 Algunos de esos animales duernin en el cuarto de Uds? 

1.Si f] 2. No 17 3. No responde 2 4. Cufles? .cfialc 

las 	Ictras) . fy [] jjl 0I 
23. 	 Tuvieron en los 6ltimos 15 dfas enferniedades (diarreas-fiebres) 

sus anin-ales? Si D No 0 Cualcs: . 

1 . Plerienteiivente E] 2. N- ,vcz er. cuando El3. Nunca j]1 

VII', PREVALFNCIA DE ENJ:EUDADES DIARREICAS Y PARASITARIAS 

24. 	 En ]a familia han tenido diarreas? 

1. 	 (tiltimos 15 dfas) Sj E No F] No recuerda 

A. 	Nifios L-

B. 	Adolescentes L li 
C. 	Adultos Li 

2. 	 Qu6 cree las produjo? 
...................................
 

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

25. 	 En la favnilia han elilinado pusanos? 

1. 	 (Ultimos 15 dTas)
 

Si No No recuerda
 

c. lI 1 
26. C6Mo se curan las diarreas? Sefialar prescripci6n y usc sobres tPO 

1.Consultas MWdicas 2. Consultas Curanderos 3. Reiredios Caseros 

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

. . . . . . .. 
 .	 0 . . . . . . . . . . .. . . . . . . . ... 

.~~ ~ 	 ~ ~ ~ ~ .~ ...~ ~ ~ ( (I....
 



FORMIARIC PARA LOS COMITES Y/O JUNTAS DE ADllINISTRACION fF AGUA POTABLE 

Fecha ................ Cowunidad .............. fDpto . ..................
 

1 . L apua potable que se consume es:
 

1 Purificada y 1)esinfectada ] 2. Analizada F] 3. No es tratada D
 

2. 	 Con que frecuencia se real izan los anteriores tratamientos 

I. 1,,litualmente E] 2. Ocasionalmente F1 3. No sal'e 4. No respondedF 

3. 	lace cunto tieipo existe el sercicio de agua potable? 

1. MIs do tun aio [E] 2. Ile 6 weses a 1 aflo [3] 3. Nlenos de 6 moses f 
4. 	 Pace cunto tienpo que fmciona el comit6 o junta de agua potable? 

1. 	 Mas de n afo El 2. De 6 eses a 1 alo[] 3. Aenos de 6 meses 12 
S. Ys cont~huo el servicio dc agua potalle? 

1. 	 Si [:] 2. Nas o wenos E- 3. No L 4. No sabe ] 5. No responde F
6. 	 A.o funciona eA cowit6 o junta de agua potable? 

1. hen El 2. Regular LJ 3.Ia' I] 4. No funiciona F]
 
1'Oi ({ ll(?
 

•...... ...................................................... 	 ......
 

7. 	 C6wo han sido elegidos los mienbros del CoAitY o do la Junta? 

1. Por ]Ia Cowunidad F] 2. Por las Autoridades Q 3. Por las instituciones[ 

4. 	 Voluntarian'cnte [ S. Otros (3] 
8. 	 ('u~nto dira .~su gest i6n? 

1. MIcnos de 0 mues 2,-6 ,eses] 3. 1 ai-o F 4. 2 afios
 

1). M,1is de 2 afnos
 

9. 	 (uwplen con las funciones estal'lecidas por el WnOitC o las Juntas do
 

,di ini :taci Ci'?
 

1 .	 [Iodes J] 2 . All~unos F] 3. Niqnglie 

10. 	 l a cowiin idad cambhia a los Mi ent ros del CMSiit6 o ]a Junta? 

1. Siewpre [--1 2. A veces [3] 3. No los canbia F]4.No sabe F
 
uor
qii? ...................................................... 	 ........
 

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

11. 	 Peciben los (Comilt6s o Jntas apoyo de Ia ('omunidad? 

1'. Totcl [] 2. Parcial (3] 3. No reciben apoyo F] 4. No sake 

12. 	 Jos ('ounarios por el seicicio detipaia pOtable... 

1. 	IParan ] 2. No pagIan I' 3.No sahe 1I1 d.No respondeL 

13. 	 ('cee d qt6 ]a tarifa es correcta y alcanza para el wanteninliento? 

1. Si L] 2. No F] 3. Mlonto correcto Bs: .....................
 



14. 	E-te Comit6 o Junta usa los formularios elaborados por ]a P.S.A. para 

la advinistraci6n de Agua Potable? 

1. Si 2. No j Por qu6? 

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

1S. 	La comunidad estarfa interesada en anipliar el Prograia a otros rubros, 

tales como (sefiale por orden do iiportaci6n) 

1. Micro-riego Ej 2. Increwento do ]a producci6n agropecuaria 

3. Saneamiento Ambiental [] 4. dtucaci6n en Salud
 
S, Nutrici6n ] 6. Mejora do las Viviendas D 7. Otros E]
 



FORMULARiOS PARA RESPONSAPIFS FN SA,UD 

Fccha ................ Connnidad ............... Dpto . ..................
 
Nombre ....................................................................
 

1. ASPECTOS 	 DE MORBI-MORTALIDAD CONINALFS 

1. Causas de 	nmerte en ]a Conunidad en el filtimo aflo: 

1. 	 INF R I)AD 2. CANTIDAD 0 $ 3. NTSES DECFS* 4. TRAMKXS DE EDAD 
a.Dara 1. . .. . . .1 , 7 4 S,6,-77,8) (-y ,w....r 

a. 	Diarrea 
 ................ 
 ............
..................... 
 .
 
b. 	Pesfr io(Tos) ...... 

c. 	Accidente i ............... ................ ...............
 

d.Otros ....
 

(*) Sefiala los ncucros correspondieces a los weses. 
(^*) A: Niflos B: Adolecentes C: 	 Adultos. Sefiale de acuerdo y se

pin importancia. 

2.Inten.aciones por enfermedad en Centros Medicos o Postas Sanitarias 

(61timo afo).
 

1. 	 NES 2. CAM''DAD TOIAI. 3. CAN. ENT. PIARRFA 

2 .. . .........................
 

3 ]. . ........................
 

4f1 ..............................
 

4 l ,..............
 

6 E'-. .............
 
7 El ............
 
8 1 ,... . . . . . . .. 
 .. . . . . .	. .
 .
 

3. Causas de 	 la diarrea (sefiale septin orden de inportaci6n) 

1. 	 a) Infecciones Intestinales El (arcar NtTh'ros s/g in'portancia) 

b) Intoxicacione.; QuIlicas l] 
c) Flvenenandentos t6xicos ji 
d) 	 Deficiencias Nutricionales L 



-2

4. Registros de ?brtalidad Genera] 

-N2 Sexo dad Ocupaci6n Procedencia Lugar Fecha Di2gnostico Merte 

S. Registros dc Morbilic(ad General 

N2 Sexo Edad 7ciupaci6n Procedencia Lupar Fecha Piagn6stico Muerte 



FICHA DI" COMIVIDAD 

aonni .	 ...............................
dad: Cant6n: 

provincia .. ....................... Departanento: .......................... 

I. 	 CA ACIT-RISTICAS FISICm-G-OGRAFTCAS 

1. 	 llbicaci6n y Ieciilaricdades de la Comuidad 

1. 	 'xt:r.q i6n en Kin2 0 las: ..............................................
 

2. 	 Lfimites: N: ........ . : ......... c:.. ............ o: ..................
 

3. 	 (mninos: Penn;iente Acceso fj Ocasional Acc.-] No.Acc.Qirretero _ 

4. 	 l)istancia a los cciltros poblados importantes (en Kin) 

Cidacd Principal Km. Ciudad cercana Km. 

2. 	 Reciirsos hlfdricos 

N(\93I IX: RIOS l)ISrANCIA A TIPO DE CORRIENTE CAU)AL APlPOXWlAt -

IACINAS 0 VEIRTIFNIIS IA CMINIf\D PERM._O IEMPORAL) 1lS/SEG. 

1. 

3. 

4. 

3. 

I .	 ASPEICIS I'm(x;RAFI COS: 

1. 	 Ilobl"aci6n 2. Ntimero de Familias:
 

POB . i1)'UAL._ 11I . MASC . huM.
0B 	 10l11. 

C.A 	 Cillra:; absoliutas C.R C(ifras relativas 

2. 	 Nbvimient o:; Mip ratorios 

1. 	 NriCEro (k persola; (111e salieron de la Connidad en el tiltimo afio: 

Tempo va 1 Ii te 1).lk;ti it iVlvI to- No sa I i e Fon 

2. 	 Nfhmvro (, ;x: rsona :; quo entraron en la Co(imui dad en eI Itnic afio: 

lcnlporaIlnte lie fi niti vamwmente No ent raron ___ \_ 



ill. ASPECIOS- ICONOMICOS 	 - 2

1. Actividades a Ias 'W~C sc declican: 

PRINCIPAL ACTIVII)\I 	 ..No DEi FMIL1AS %POBLACION 

Ag rfco a 

Ganaideria 

Agric-Ganacicra
 

Otros()
 

2. lUso deC la tlCefli (en hect.'reas) 

CITA VA I 1, S___ PAS'IUREO0 INCULT IBIAILES TOTAL 

3. Dostino deC la IProduCCi6n (en 1): 

RESINEN 	PWDI. DESTI NO -DlI LA PROI)ICC ION 
AGRICOLA ConsumoVnt 

1001 

!V. ASITIIQ SX:IALES: 

1. Fonis 	de 0 rgan i-,acif6n 

TWOIX I) 	 OPGANI ZACIONE'S NUT IZO NP All lIAAD)S INONS 

Si 11(1 - tos
 
CooIXv r.at 
 Vav, .Juntas; Ami.!scolares
 
Coiiii t& deC Desarroi lo
 
ClIub s de Madre-c;
 

Ct ros() 

2. Flxistencia deC Serxicios BIsicos 

TIM( IA' S;]IzRVIC](S NI M:IRO IJNCIO.W11ENI'd 0 -ISI1:1?VACIONIES 

ljSCLv ias
 
Colegios
 
Postas (Sanitarias
 
Centros 14dicos
 
IBancos dc Cre'dito
 
Encria cl6ctrica
 
Correo-Tcelhgrafo
 
Agenc ins Pfibiicas
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______ 

JEFE DIVISION 

ADMINISTRATIVA 


CPTODOS 

AUXILIAR D E
 
ADMI NISTPACIONf ' 

I , 
L AL .NtkCENISTA 

AR DXTA 

SERVCiof2 
GENERAkLES 


7.
 

:NiXO 3.:.b ORGAiG CtL-., DE LA D.S.A. DISTRITO DE 

PROYECTO DE SIANEAM.IIENTO RURAL 

DRECTOR DISTRITAL 

-i 

~j 
SECRETARIA
 

1 JEFE DIVISION DE OPERACION 

! N F.'AXT 0NiENMTO
NTi 

ICONTADOR.;DE UNIDAD DEUNIDAD 

0Y 


PC 


i AYUDANIpES
MECV'TCOS
ifECANICOSTE
ALBAADOIL 

ALBA. IL
L .AYUDANTES 


CHUQUISACA
 

JEFE 

UNIDAD DE
PERFORA-


i O 


OP EPADO RES 
PERFORISTAS
 

DE 
PERFORISTAS 

SUPERVISOR DE 
SANEAMI ENTO 
U R B A N 0

I 

INSPECTORES 

URBANOS 


DIVISION DE 
BASICO 

UNIDAD DE PRO-

MOCION Y EDUCA
 

CION SANITARA
 

SUPERVISOR DE
 
SANEAMIENTO 

R U R A L
I - -

TECNICOS EN
 
S A L U D 



ANE XO 3.3 

DIAG4R.-A 
DE FLUJ0 DE LA TVFC ,ION GERENCIAL CLASIFICADA 

Jefatura
 
Distrital
 

A 

SSaneamiento Operaci6n y Man- Adrinistraci6n 

B9sico tenimiento > 

A A 

ounidad 
Comunidad 

REFERENCIAS: EE: Estudios Exploratorios E: Epidemiologfa J : JASAPS
D yP: Disefos y Proyectos D: Demograffa 
 0 S : Operadores de Sistems 

C: Construcciones 
 A: Anglisis de agua

0 T: Obras Terminadas 
 I S: Impacto en la Salud 



ANEXO 4.1 

ABASTECIIENTO DE AGUj Y SANEA_I ENTO RURAL 

FORKv.ULARIO DE ENCUESTA PAMA EVALUACON TECNICA 

Localidad:............................... 
Provincia, ......................
 
poblaci 6 n Actual .........................................................
 

Encuestado por ............................. Fecha: ........
.............. 


I. SISTEMA DE ABASTICINIENTO DE AGUA POTABI.,-. 

t. Datos Generales
 

1.1 Tipo del s istoa: ST -- BST [71 

1.2. Poblacion servida:...................No.Conexiones Dor: ..........
 
I.j. Co:;to Sistema: s .................... No.Piletas Publicas: ........
 
1.14. Sistma do abastecimiei-to agua en operaci(nt Si ll NoF. 
1.5. Proyecto coordinado con otros servicios do salud: Si[ NoE= 

2. Nivel de Servicio del Sistema 

2.1. Calidad do agua de acuerdo a normas nacionaloe:: Si J No 
2.2. Cantidad de agua do acuerdo a normas nacionales: Si Q No E 
2.3. Comodidad de-uoo es adecuado: s i [ No [: 
2.4. Sumini stro de agua es durante todo el dia y Pa2o: i [ NoE 

I. Toenoloia Utilizada 

3.1. Cri terio de diseo es adecuido: Si ZJ No EA 
3.",. Calidad de Bueno Renla construcoi6n: ouelar f[] Malo [M 
3.j. El uso de] material local os adecuado: Si fJ No [TJ 
3.4. tJ:;o de equipo es adecuado: :3i [ No E 
3.15. Acueducto tiene sistema de dosinfeceion: Si [ No 
1.6. Quo pa re del sistema Ps inadecuado o do ficien:t, ? 

. Cap Lac i on Tde d, ,' ,t.ri.hOCi.onc 

L l Aduccion 'ile ; LpII!)l licn 

A=Alnacenarniento -i mtel desin fecci 'l 

4. Operaci'n ' !antenimineto 

4.1. La operacion d0 s istema es adecuada? Si No WEA 

-. 2. El mantenimiento del sistema es adecuado? .i [- No [ 
4.). Exislon repuestos y horramienta-? Si Lj No 

/'1
 



2

I.4, El oper'ador lue adiestrado? 	 Si D No 

4.5. La Junta Administradora e.ta funcionando? Si I No -

.6. txi ;t.e uervis8 i61 regfular de DSA ? Si f No ] 
4.7. N umoro d e con trilmyen, ............ Pari fa men sual s 133. ... s
 
110.3. lflren -ia l 1 !;......... .... ... Ta r1;to I en ua ll 13. .......
 

jI SISi'2'.A !hE qANt'TA ,ItNIpO 

C(' il1 N d e 

I 	 1 NUN r; ro (10 ,h t,e II1!. ............. ........... TipO
 

1.2. Pob]hclon ervida ..... .04 ............ ha 1i tan tes
 

2. Pecnol _gia Uti.lizada
 

,.1 . El di.-;efo ; adecu do'? Si -- No l-"
 
1.2. El u-.o de material local e,:1 adecuado ? 	 S i I No 

"itIi de23. a ad cow', truce on1 CIS 1 Iuoino Reg ular If falo 

3. cep tahi. i dtd Cul t],Ur ',. __ ,;c; 

3.1. 	 E,,ci tural meri, acoptaIhle ('1 :;.iJ:;, erua prop,1 ; to ? Sill No
 
.2. El r-1. r;,(Irlli 'lI l'm u(i' t ii:;;i11( S i No
 

3.- El mn Ulou i ilhn u o ecuad o S?ijf No 111 
'3 s . e d i ; (uIuit, ;I:; :;O0ra i eIIto e t2c 1iconi d un de

:;a~~~~~ I ' i 1-7. NOl' o 

I OB* E'VIg , ,;~ 

. . ............................
.	 . . ....................... 
 4...... .......... 9 .... 9
99 9 

....... * 
 .............................
 
$......*..........9
 

.~~~~.~. ~.~. . . ............................................ 	 . .. . . . .. . . . . . . . . . .
 •
 
9.....

.	 . . . . . . . . . . .
 .	 . . . . . . . . . . . . . . . . . . . . e
 
... 
 .	 .
 .	 .. 
 .	 ...................... 
 ............. 
.	 ~ ~ . . .. . . .. .. . . . . . . .
 ~~~.. .. . . . . . . . .
 

•
 

.. 
 .	 . . . .
 .	 . . .9 .. 9....................... .
 . . . .........
 

.9 9 9 ... . ........ 
 .............. 
 ...................... 
 * 	 9 9 ........ 
 * 



ANEXO 4.2
 

POBLACIONES SELECCIONADAS PARA EL ESTUDIO EN EL DEPAR
 

TAMENTO DE COCHABAMBA 

Nombre Provin- Afno puee N Q de Pob. T-po 

to en Conec- Serservicio ciones.vida. 

VALLE ALTO 

1. Banda Arriba Jordan 

2. Carcaje I Jordan 

3. Villa El Carmen Jordan 

14. Paracaya Punata 

5. Chinguri Arani 

6. Pampamanata Esteban 

Arze. 

1981 

1986 

1986 

1985 

1981 

1986 

44 

115 

135 

85 

50 

74 

314 

575 

1 050 

500 

290 

500 

BST 

GST 

BST 

BST 

GST 

BST 

VALLE CENTRAL 

1. Melga 

2. Tuti Mayu 

Chapare 

Chapare 

1981 

1984 

315 

260 

1 225 

1 300 

GST 

GST 

VALLE BAJO 

1. Vinto Chico 

2. San Jorge 

3. Mallco Chapi 

14. Paukar Pata 

5. Mallco Rancho 

Quilla-

collo. 

Quilla-

collo. 

Quilla-

collo. 

Quilla-

collo. 

Qui la-
collo. 

1985 

1986 

1984 

1985 

1981 

107 

180 

124 

84 

146 1 

650 

900 

600 

320 

000 

BST 

BST 

BST 

BST 

BST 

J.ITII N CI A: 

BST : Bombeo s;in tratamiento 

GST Gravedad sin trataniento 

ITENTE: Jnctipaci6p de campo, !po:to, 19R7 

KIABORACIO§ : CAI'T' Consultores. 



:X-XC 4. C C C AL A M B A Si$TDmi:< DC 

UBzCA CICN -inc 'a?nO . L . ERVTC:.Ci DE STEi. FtL'.NTB 'TCBrAv. PISTIBI:C, 

trC,, T-' 
LC----L p 'rerac 

_ 'e. Ccr.e c -, . 5: Crv* 

e 

C ar,.17a:. 
". 

ce,-cL/P/P Calid. I es --. Ca-ac 

.'rote5~a 

CaVNi. -;ac. Ccrtar. l
CCc-r ;tac. Crtr 

a Protec 
. ctm 
CeicCn t
ct 

anda arriba Jdr -n 357 -4 31- Si 24 119 ,uena No Buena Regul. PBLena Buena Buena Buena 
arcaje.illa,E-1 !Ca=:. Jord-.13'-0c:r,'n 

Ca 

CS 

.. 

1 

3 S 

5 375ia 
0 

SiSi 
S 

10 

6 

49 

24 

Buena 

Buena 

Ccas. 

Ccas 

Fcre 

Fcbrc 

Buena
ej! 
egul. 

Buena 

Buena 

Buena 

Buena 

Buena 

Buena 

Buena 

Buena 
,aracava -Ptata ES: ss 500 Si 2t 60 Buena Ccas. Buena Pegul. Buena Buena Buena Buena 

.;ing-ri.Aiani CST 50 290 Si 24 14C Buena Ccas. B:ena Buena Buen . Pegul. Iimit. Buena 
'azr:a anata Este- Arze AST 50 Si 24 4C Buena Ocas. Lir'it. ?unna Buena Buena Buena Buena 
;e!ga Chapare CS 315 1 225 Si 24 7C Buena Ccas. Buena Pegul. Buena Pegul. Buena Buena 
1uti a.:a%- Chapare GST 260 1 300 Si 10 110* Buena . L -Lit.Regul, Buena Pegul. limit. Buena 
"intc Cnicc Qi,ii.acoilc 1S,,C- 5O Si 8 33 Buena Ccas. Pcbre Pegul. Buena Buena Liit. Buena 
nr - -cge

"lccC.ai 
O:iliac !cS-
Quiiiacollc BET 

130 
124 

9..... 
600 

Si 
Si 

5 
8 

46 
66 

Buena Ocas. 
Buena No. 

z~i.'Re~ul. Buena 
inJL. Penul. Buena 

Buena 
Rbul. 

Li77it. 
&ena 

Buena 
Buena 

laukar Fata Cuil!acoilo BST 84 320 Si 10 35 Buena Ccas. LL-4t. Fegul. Buena Buena Limit. Puend 

Iml1cc Fancho Quilacoilc 35 146 000 Si 12 80 Buena Ccas. uera Pegul. Puena Buena Buena Buena 

-nvestigacidr de ca.-,c, .*,go5to, 9P7 

RACiCN C.: Ccnsultcres 

5nCIAS"
Tlcz-----h Laquifia no tiene agua en el-sdsterma ,pcr des~nte~igencias entre Juntas cc e rr'initracidn de] 5.ister'a Pe apua comarti~a. 



A\--O 4.4 C C C H A B A M B A SISTEMAS DE AGU POTABLF, VIFITAPOS 

_ d OPEPAC Y ""N N. CPEPAIXP Func i 6n FCLTSOS 
i i . Idm . 

L.LID 	 RCiNCIA Scid.perac anten Existe Salaric Tarifa Autosufic, 
Adecua Adecua Her y Entrena. Mes-Bs. Adecuado Mes Es Costo . Y M. 

Banda arriba Jcrdan F5 4 314 Si No No Si Volntar. Si 2 Si 
Carcaje i Jordni CST 115 575 Si Si Si Si Volmtar. Si 2,5 Si
 

Villa E Ca,,,e Jord;an EST 135 1 050 Si No No No 
 60,- 5 2,5 Si 
Paracaya Rurnata FST 85 500 Si No No Si Voluntar. Si 5,0 Fi 
C.ing-u r i Arani CST 50 290 Si No Yo No Voluntar Si 1,0 	 Si
 

Par=a--:anata Estevan Arza ES: 74 
 500 Si Si Si 
 Si Voluntar. Si 1 0 Si 
:eiga Chapare GS 315 1 225 Si No Si No Voluntar. Si 2,0 Si
 

Tti ,a:-, Cnapare GST 260 
 1 300 o Xc No No Voluntar Si 2,0 Si
 
VLntc Chico ( ailiaccllc BET 107 650 Si 
 No No No Volumtar. Si 2,0 Si
 
San Jcrge Quiilacoilo EST iso 900 Si Si No 
 Si 50.- Si 3,5 	 S"
 
Nalico Chari Q-illacolIo EST 12- 600 Si No 
 Si No Voluntar. Si 2,0 Si
 
Paukar Pata Quillacoilc ES? 84 320 Si No 
 No Si 20-. Si 2,0 Si
 
Malicc :ancho Quiliacollo BEST i46 1 000 Si 
 No Si Si 10-. Si 2.0 	 Si
 

ENTE : Irvestigacir te carpo, , ;c.tc, 2 ,P7 
.ABCPAC!.N : rxrf Consultores. 



kNE-O 4.5 : C 0 C H A P A B A : A,7.,iFNTC DF CO],YID.rES Pt LFC 

UBICACICN 

ILO.AJ!D.D PRCV1NCIA 

Bazda arriba Jicrd 

Tirc 

Siste. 

. 

", Sis!-'cb 
te:,as

Ccr.t. 5cr i 

TF .YCLCJIA CSCY V'I 

i&seT-c Calidad ! Uso 
.decuado Ccnstruc!;eular 

Pe uiar Si 

'T TN 

M.anten. 
Adecuad. 

CX. 

I 
DSA 

ASESCPIA 
_ 

Si 

CpSFIRVACION 

Sin puerta 

CarcaIe 
Villa 7 

iJordn 
Ca 17Regularr 

LFS 5 50 
-

Si Regular Si 
Si 

Fc 
Ne 

Si Sin ruerta 
Sin puerta 

Paracaya 

Chinguri 

P&-,a mar-ata 

Mega 

I %.*vu 
%"Lntc chicc 

Thz.ata 

Arani 

Estevan Arze 

Chapare 

(Tapare 
Quillaccllc 

LFS 

LFS 

LS 

LS 

T,.-4 

7TS 

-0 

7Z. 

255 

0 
95 

90 

SC 

s0 
90 

Si 

Si 

Si 

Si 

Si 
Si 

Peula-

Peru1ar 

Pe5,lar 

Regular 
Regular 

Si 

Si 

Si 

i 

Si 
Si 

Xc 

Yc 

.c 

o 

Xc 
Xc 

Si 

Si 

Si 

Si 

Si 
Si 

Sin puerta 

Sin puerta 

Sin puerta 

Solicitan I.etrina 

tre de agua 
Sin puerta 

con arras-

Sa-. Jorge Quillacllc 

Mallcc Cai 'Quillacollo 

Pa,...r kata 

MaIco Rancho Quillacollo 

LS 

LFS 

ITS 

LFS 

43 

Ill, 

, 

160 

30 Si 

90 Si 

80ilacoilcS Si 

so Si 

Peguiar 

Regular 

Regular 

Regular 

Si 

Si 

Si 

Si 

:o 

Nc 

Xo 

Io 

Si 

Si 

Si 

Si 

Sin puerta 

Sin puerta 

Sin puerta 

Sin puerta 

1 28S 

ZFEP \'CI AS: 
:S: Letrina Fosa Se ca. 

-. =E: 3rxvestigaci6r de carpo, pcsto., 1987 

LABOPACICN : Ca! Consultores 



ANEXO 4.6 

POBLACION.S S.LECCIONADAS PARA El. FSTJDIO MYFL IEPARTAMNrO DE 

(1IMUISACA 

Aho Tipo Poblac.
Nombre Provincia construc. sistema servida
 

1..La ci6nega Yamparacz 1984 BST 250
 

2., Punil la Oropeza 1987 GST 
 130 

3 Molle Ao11e Oropeza 1986 GST 180 

4. La palca Oropeza 1984 BST 310 

5. Iluasanmjchti Oropeza 1987 BST 210 

6. Rosario ,"ope.; 1987 GST 130 

7. ;osu j .lajta((CA.,) ;roit,: 1979 GST 450 

8. N ijcit (CARl) Cuop-za 1983 GST 310 

BSI" " i Sqi;t(,a l) 0leo trat ar ientosil 

( Si 5 St (,H I ?Iagvt(ia(1 Sill tly-atar;it(Pt 

ll>TL" ]nvc-.i i pac i 0'" (' cm p't ier'!:re, I P7Cll m , 

YIAIOPACIO::C(,' C'onstilt ore,; 

1Y 



44 
0

 
C

 

ccli 

w
) 

-H
 

r)4 
r) 

) 
Q

 

.r-i V
, 

4J +J 
01 

r-
Q

. 
a) 

(L
 ) 

a
) 

(U
 

4-4 

) 
L 

C, 

C
J
A

l: 

t-
1
)4

IM
 

w
)
 

t-IcQ
) 

(1 

w
 

U
 

t 
. 

'H
 

V
. 

~~ 
~ 

1l1 

~Id.J 

t-) 

1
 

N
 

C
U

)
'. 

V
 

) -,H
 

q
I 

N
4M

-%
J 

5-

It:a)I 

'-U
) 

-§4<
C

 

-

41 

U
)N

 

ua~) 

(14 

L
r 

'.) 

v 
U

 

,, 

N
 

a V
 

i 

/ 

L
I] 



ANTEXO 4.8 C I QA SISTAS 

UBICCION (FFPAC: Y .A\FE.N, 
.~JTipo.. To pcrac. 

LCCALiD.Ar FRCViNCIA Siste- Concx, Scnin 
mat a ,decua.Adecua.Herr y 

La Ci~nega Yarparaez BST 35 250 No No No 
Pun. Oropeza GST IS 
 130 Si Si No 

,.-Yie N'olle Oropeza GST 21 180 Si Si No 

La Palca Oropeza BST 62 310 
 No No No 

Huasa ,Rujchu Oropeza BST 33 210 
 Si Si No 

Rcsario Oropeza GST 23 130 Si Si No 


N--E investigacir de carpo, Fcpticrbre 1o87 

AOPACICN ; CAFy CcnsultoreS 

No :i incluven los dos sisteras construidos por CAPE, v;-itados
 

DE AGUA PQTABLF, 

OPFRADOR. 
. . 

Frtrn, Salario 
Ps .
 

No Volunta. 

No Volntar. 

Si Voltmtar, 

No Voluntar 

No 24 

-

'TSITADCS * 

Funci6n PFCUPSCS 
A

JAante.rxisteJ. A T 
Adecuad. Tar.fa Autosufic, 

eCostoM{es Bs.' 0 Y M. 

Si 2i,F i 

Si -

Si -

No 2,0 Si 

Si 1,0 Si 

Si -
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