1 RESULT OF WATER QUALITY SURVEY




Results of Water Quality Survey

1.1 Resultsin Dry Season
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Characteristics of the Drinking Water and Recommendations for the Use

The existing raw water sources for the exploration and utilization for the human consumption, their
quality of the potability and available quantity differs substantially in every of the 4 investigated
districts. In addition to this general valuation there are local differences which give a complex picture
of the drinking water situation of the 7 cities and 8 communities investigated during the present
survey study.

For an understanding of the drinking water issue of every locality and for the possibility of
recommendations, it's necessary to consider the following aspects:

The physical, chemical and microbiological characteristics of the water in the four investigated
provinces are determined by specific climatic, hydrologic and hydrogeologic features of the
extensive plains of the Beni.

2. Whether or not exists an infrastructure for the central drinking water supply. Such an
infrastructure is only found in the three cities of Trinidad, Riberalta and Guayaramerin as well as in
the large populations of San Ignacio de Moxos, San Joaquin and San Ramon.

3. Social, economic and cultural conditions, as well as certain regional habits have developed
specific behaviors regarding the domestic use of water.

Because of the mentioned points and the varying local conditions there can’t be a global set of
recommendations. Additionally, the recommendations have to correspond to realistic technical
possibilities and the feasibility within a defined period always adjusted to the local realities.

The recommendations for the dry season are derived from the obtained results of the laboratory
analysis in relation to the existing norms and guidelines for drinking water, which allow, completed by
the inclusion important observations and special characteristics determined during the actual
sampling process in the field, the comparison and estimation of the water quality in the Beni
department.

For the evaluation of the water potability serve the corresponding guidelines of the World Health
Organization (WHO) and of the European Community as well as the Bolivian Norm NB 689 (see
table).
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Table
Limit Threshold Values and Guidelines for the Quality of Drinking Water
Parameter Bolivian Norm NB 689 Norm of the European Guidelines of the WHO
Norma Boliviana NB 689 Comm. Guias de la OMS
Normade la Unién Europea
pH 6.5-8.5 6.5-9.5 -
Cond. [mS/cm] - 2000 -
Temp. [°C] - 25 -
Alc. amgll] - - -
Salinity ° - - -
Hardness® [ mg/l ] 500 - -
Susp. Sol. [mg/l ] - - -
COD [mg/l] - 5 -
BODsg [mgll ] - - .
F [mg/l ] 15 15 15
PO4-P [mgll ] - 2.2 -
NH4-N [mgll ] - 0.5 -
NOo-N  [mgll] - 0.03 0.9
NO3-N  [mg/l] 2.26 11.3 11.3
Ca [mgll] - 400 -
Fe [mg/l] 0.3 0.2 0.3
Zn [mgll ] 5 5 5
As [mg/l] 0.05 0.05 0.05
Hg [mg/l ] 0.001 0.001 0.001
Coliforms
Fecal [N/100] 0
Total [N/100] 0

Norma Boliviana NB 689, November 1996.
Guidelines for the Quality of Water for Drinking Water of the European Community, 80/778/EWG, 1980.
Guidelines of the World Health Organisation, WHO, 1985.
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It is worth to anticipate (with exception of only one sample) that of the totality of the water samples
collected during the dry season a relatively high temperature have been measured, which exceed
the actual value recommended by the guidelines.

This characteristic of the water in the Beni Department can certainly be attributed to the climatic
conditions in the amazonic region, and it leads directly to a favorable breeding ground for
microorganisms and colibacteria of every kind.

District Cercado
Trinidad

None of the 20 samples taken in Trinidad and surroundings meets completely the established
criterions of potability. The parameters frequently exceeding the standards for drinking water are as
follows (according to frequency): total and fecal colibacteria, COD, suspended solids, iron and
amonium.

Two samples contain elevated values of conductivity and salinity, one sample a significant amount of
arsenic (TRI-4).

Only seven samples taken from wells of the ‘semi surgente’ type and from net of the cooperative
(Cooperativa de Agua de Trinidad — COATRI) are free of fecal coliforms but, with exception of TRI-
13, all of the samples contain colibacteria.

The water supplied by the cooperative COATRI differs significantly in its quality from one part of the
city to another. This can most probably be attributed to different sources or drainage area of the
water extraction.

The private water tanks (nogue), widespread in the whole urban area, used for the storage of
rainwater partly also as a mixture with water from the public supply, as well as the wells of the ‘semi
surgente’ type with manual water pumps perforated by PRAS-BENI, contain water with physical-
chemical and microbiological characteristics which not correspond to the criterions of drinking water.
The same situation applies to the superficial water from rivers, lakes or ponds.

Recommendations

In the city of Trinidad the quality of the drinking water supplied by the public net is soon about to
improve, since new deep wells have already been perforated which will provide the raw water for the
drinking water supply. Therefore, there is the possibility that in a near future the public drinking water
of Trinidad meets the requirements for potability. The actual deficits of the public water net need to
be resolved in order to guarantee the supply of water completely drinkable.

The Noques — a traditional and widespread form for the collection and storage of water in Trinidad —
have to be periodically cleaned and disinfected (for instance: chlorine) by the private users. It can be
assumed that taking out the water with private vessels which haven't been sufficiently cleaned is an
important source for the contamination of water tanks (noque) and open wells (noria).

Because of a generally high salinity degree of the water from “semi surgente’ wells installed in the
suburbs of Trinidad this source is not used by the people as drinking water supply. For that reason
and for a greater representativity only one of those wells has been investigated in Trinidad. The
‘semi-surgente’ wells aren't reliable sources for the drinking water supply. The population in
peripheric areas uses water from existing open wells (noria), water bought from tank trucks or water
from their own noques.
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A general recommendation for the water use for human consumption is the disinfection of the water
through boiling.

San Pedro Nuevo

In San Pedro Nuevo it was determined that all of the water samples, both from rain water tanks and
from underground water, are outside of the margin for potability.

With exception of two underground water samples from wells of the ‘semi surgente’ type with manual
water pumps (SPN-3 y SPN-6), all samples contain a high degree of COD and fecal coliforms.
Additionally, the water of this region presents a high content of iron, colibacteria and suspended
solids.

The water of the wells ‘semi surgente’ is characterized by a high degree of salinity (above of a
physiologically acceptable value) which is the main reason for the non-use by the population. The
likewise high hardness levels and conductivities result from the elevated salinity degree.

Recommendations

The situation of the water used for human consumption in San Pedro Nuevo is rather critical in the
final period of the dry season. This situation became even worse because of the deteriorated state of
the village’s main water tank (noque) of the parish church, which used to store rainwater and
diminished the water supply problem. To improve the water supply conditions and to guarantee the
quality of the drinking water it is mandatory to repair the noque of the church and to periodically clean
and disinfect the tank.

The underground water from the wells ‘semi surgente’ is not appropriate for the human consumption
because of its high salinity level.

The seven presently used artificial excavations retaining rainwater aren’t hermetically enclosed and
allow the direct access of domestic animals, which contaminate the water without a possible control.
The entrance of animals to these places has to be restrained.

It could be observed that the washing of clothes around those artificial ponds is a considerable
contamination source as well. This habit has to be changed and domestic work shifted away from the
water source.

A general recommendation for the water use for human consumption is the disinfection of the water
through boiling.

San Javier

The water samples of San Javier show similar physico-chemical and microbiological results to those
of San Pedro Nuevo: none of the samples meets the requirements for drinking water.

With exception of the wells ‘semi surgente’ (SJA-1 and SJA-3) in all samples fecal coliforms in
differing quantities were detected. Other limiting parameters for the water quality of the typical supply
sources: total colibacteria, iron, suspended solids as well as elevated values of COD and salinity.
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The least contaminated samples have been taken from the water tank (noque) of the church (SJA-4)
and from the open well (noria) of the farm ‘El 7’ (SJA-8), both sources contain a minor number of
colibacteria. The water of the open well (noria) SJA-8 shows results of good quality for drinking water
from the physico-chemical point of view.

Recommendations

The water tank (noque) of the church has to be periodically cleaned and disinfected to completely
guarantee the potability of the stored water, for it is an important and central source for the water

supply.

The water from the well ‘semi surgente’ of the school “Jorge Monasterio’ (SJA-1) and from the noria
of the hospital (SJA-7) is because of the high salinity not suitable for human consumption. The
second well ‘semi surgente’ situated in the municipality (SJA-3) also reveals an elevated salinity
close to the permitted limit, but for other determined values it is neither apt for human consumption.
Generally, the ground water of this region is not suitable for consumption because of its content of
mineral salts. Water from those sources is useless for the population without further treatment.

The artificial excavations with collected rainwater allow the direct access of domestic animals to the
water. Access of animals has to be avoided. The ‘tarope’ and other water plants for purification
purposes have to be periodically replaced to conserve their purifying effects.

As described for San Pedro Nuevo, it was observed that the washing of clothes around those
artificial ponds is an additional contamination source as well. This habit has to be changed and
domestic work has to be kept away from the water source.

A general recommendation for the water use for human consumption is the disinfection of the water
through boiling.

Casarabe

The analytical results of the 12 water samples of Casarabe show fair differences, reflecting the
distinct origins of the water as well as a distinguished behavior of the users, which could be observed
during the sampling. The supply of drinking water comes from water tanks (noque) y artificial
excavations, both storing rainwater, and from open wells (noria).

The sample CAS-4 from an open well (noria) of a farm is the only sample with physico-chemical
parameters inside the established margins for drinking water. Nevertheless, a high temperature and
the presence of colibacteria were detected which is endemic for almost everywhere in the Beni.
Surprisingly, the sample CAS-9 from a water tank (noque) of the camp of INCO-TERRA-VELKO
(road service) is practically clean and only showing an undesired presence of suspended solids. For
taking out the water an electrical pump is used.

The remaining samples contain (according to frequency): total colibacteria and fecal coliforms, high
concentrations of iron, suspended solids and ammonium. All the ponds with rainwater generally
contain a high load of organic contaminants.

Recommendations

Probably, in Casarabe there is a ground water reservoir of a very good physico-chemical quality at
less than a kilometer from the village (estancia of Mr. Manuel Arias). This area should be explored
hydrogeologically and studied carefully. Depending on the results, a supply of drinking water of a
good quality for the population could be possible, taking advantage of an already existing
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infrastructure (elevated water tank)

The water deposits (noques) need to be cleaned and disinfected more frequently to avoid the
proliferation of bacteria. The organic contaminants originate from the washing of the roofs during
rainfall, but also from not sufficiently cleaned vessels and recipients. More caution about storage and
utilization of the water is suggested. Equally important seem to be the installation of materials from
PVC or galvanized zinc for the capture of the water from the roof instead of iron tubes, as it is the
case of the sampling point CAS-1.

The water of the noque of the road service company (rainwater mixed with water brought from other
places) indicates that a successful method to prevent contamination, for instance through fecal
bacteria, is to avoid the direct contact of persons with the water by the use of little electrical water
pumps.

The artificial excavations with stagnant rainwater, as described earlier, are not adequately enclosed
to prevent the access of domestic animals. Equally, tarope and other water plant have to be replaced
from time to time to preserve their purifying effects.

A general recommendation for the water use for human consumption is the disinfection of the water
through boiling.
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District Moxos

San Ignacio de Moxos

Four of the samples have been directly taken in San Ignacio de Moxos and the remaining samples in
different communities to the west and east of the town. The analyzed water samples coming from
ground water, rainwater and superficial water are comparably rather clean (70 % free of fecal and
40 % free of total colibacteria).

San Ignacio de Moxos actually counts on a distribution system for drinking water, which covers only
a part of the urban area though. The water comes from the Laguna Iserere, the water pump is not
very far from the bank. The lake is frequented by people, which bath not far from the water extraction
point (fecal coliforms). The raw water from the lake (SIG-4) presents a high content of suspended
solids, organic load (COD), fecal and total colibacteria. Additionally, a low degree of minerals was
determined. After a little treatment, the physico-chemical characteristics of the water stay almost
unchanged (SIG-7) before it arrives at the user through the network.

The two samples of Puerto San Borja from different sources show distinct characteristic features with
both samples outside the margin for drinking water. The river water from Rio Ampere is essentially
contaminated with fecal coliforms and with a high level of organic contents, whereas the well ‘semi
surgente’ (SIG-2) contains water of a high salinity with a limited potability.

In the communities of Monte Grande, Bermejo, Argentina and Fatima, geographically separated,
ground water from wells of the ‘semi surgente’ type (PRAS-BENI) is used. In three cases (SIG-3,
SIG-8, SIG-10) the water is of a good quality and microbiologically clean. In the fourth case
(Bermejo, SIG-9) the ground water contains an elevated concentration of iron, suspended solids and
slightly elevated organic load.

It was observed that the water pumped out with manual pumps has a milky aspect. This is attributed
to a whirling during the pump process, which also causes the transport of suspended solids (very
fine clay of bright color) and provoke the milky aspect. This fine clay settles down after a few days
which indicates that the suspended solids are consequence of an inadequate technique (possibly
due to construction failures with poorly dimensioned filters and/or filter sand/gravel or due to a wrong
design of the manual pump).

Recommendations

In San Ignacio de Moxos a new drinking water system will operate very soon with water taken from
the Laguna Iserere. The physical treatment of the water by sand and gravel filters and the
disinfection with chlorine promise to solve some of the present quality problems of the drinking water.

In Puerto San Borja and in the community La Argentina it is necessary to disinfect the water by
boiling prior human consumption.

With regard to the milky water from the ‘semi surgente’ wells technical solution have to be found by
perforation engineers, since that phenomenon is observed in every area with aquifers of very fine
clay.

San José de Cabito

The samples were taken in four geographically very separated localities. There are well defined
sources for the supply of drinking water used by the population of the four localities: open wells
(noria), 'semi surgente’ wells and the Rio Apere who passes through two sampling places.
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In the locality of San Lorenzo, the samples SJC-2 and SJC-3 from ‘semi surgente’ wells are
microbiologically clean and besides of an elevated iron value and an acidic pH generally potable. In
the open well (noria) of the locality, used by many families as a water supply, the same problem as in
other places can be found with a high number of total and fecal coliforms of an anthropogenic origin.
The sample of the noria (SJC-1) which has a brown color contains a great quantity of suspended
solids and iron, like the previously described wells.

In the community of Monte Grande only open wells (norias) exist for the drinking water supply. The
ground water of the two norias (SJC-4 and 6) is characterized by a low pH, a little mineralization
degree and an elevated concentration of iron. Microbiological contamination is generally observed.

The two samples taken in Santa Rosa del Apere, one from a ‘semi surgente’ well (SJC-7) and the
other out of the Rio Apere (SJC-8) differ regarding their physico-chemical features but both are
microbiologically contami-nated. The well water contains a very high number of fecal coliforms, the
organoleptic characterization during the sampling revealed a decayed smell of the water.

The population of San José de Cabito counts with semi surgente’ wells and the Rio Apere for the
water supply. The Rio Apere, which is widely used by the inhabitants of the community, presents the
typical problems of superficial waters with a microbiologic contamination and a considerable organic
charge (SJC-9). The two investigated wells ‘semi surgente’ show different qualities: whereas SJC-10
completely corresponds to the requirements of drinking water, the second well (SJC-11) contains
iron and fecal as well as total colibacteria.

The water used in the boarding school (SJC-12) comes from the same aquifer as the water SJC-10
since the physico-chemical properties are evidently identical. However, the fact of the water storage
in an elevated tank allows the proliferation of bacteria.

Recommendations

In San Lorenzo already exists a certain infrastructure for the central water supply. Also the quality of
the ground water, with an adequate treatment to eliminate the iron, is suitable for human
consumption. The distribution of drinking water through a net could be realized in a medium period.

In the meantime it is advisable to boil the water prior consumption, above all the water coming from
norias. This measure is especially useful in the community Monte Grande, which apparently
depends only on norias seriously contaminated with fecal and total colibacteria.

In Santa Rosa del Apere it is necessary to seal off the well ‘semi surgente’ of the plaza since the
quality of the ground water with an extremely high level of fecal coliforms presents a sanitary risk. It
is recommended to analyze all of the existing wells ‘semi surgente’ of this community since it can not
be ruled out that there exists a hydrogeological unfavorable situation as a reason for this
phenomenon (the Rio Apere borders a great part of the village).

In San José de Cabito exists a good alternative for the drinking water supply thanks to the quality of
the ground water of the wells ‘semi surgentes’ compared to the contaminated waters of the Rio
Apere. In case of the use of river water for human consumption the water has to be boiled before
drinking.

On the other side, as shows the well of the school, in San José de Cabito exist natural conditions in
favor of a drinking water supply for the community realizable in a medium period of time.
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Santisima Trinidad

The community of Santisima Trinidad has as the only sources of drinking water the rivers lzacese
and Sasasama. In this region, the rivers still have a strong gradient causing a fast current.

Both waters differ in their geochemical characteristics, but show the same acidic pH, a very little
content of mineral salts and a great number of colibacteria. The sample of the Rio Izacese
additionally contains a slightly elevated value of iron.

Recommendations

Presently, this community doesn’t have alternatives for a supply of drinking water of a good quality.
Furthermore, the hydrogeological conditions of the area are unknown. The region of the Chapare is
known as a zone with high precipitation, therefore exists the possibility to install a central rain water
tank (noque) to collect and use rain water, for instance on the terrain of the church.

It is also realistic to search for an underground source for the water supply in a medium period of
time.

In the present, the water should be boiled before the consumption because of the considerable
quantity of colibacteria.
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District Mamoré

Advancing to the north of the Beni department, particularly in the pampas and savannas of the
district Mamoré, the geochemical composition of the superficial as well as ground water changes
substantially due to the podzolic soil of these regions.

The soil, generally formed of very fine clay, contain very little minerals, which is also reflected by the
characteristics of the water. The water of that region show two specific features: a pH value between
4.11 and about 6.0 and a very low degree of mineral salts, almost similar to that of distilled water.

San Joaquin

In San Joaquin there exists an extensive drinking water net which reaches almost every housing, but
the majority of the population consumes the water of their private wells (noria). The water samples
contain notable concentrations of nitrite and nitrate. In three cases nitrate surpasses the permissible
limit established by the Bolivian norm.

It could be confirmed that the four samples from the water network, supplied by the local cooperative,
is disinfected and free of fecal colibacteria and two of them (SJO-3 and SJO-8) also free of total
colibacteria.

On the other hand, the water from norias, which is preferentially consumed by the people contains
fecal as well as total colibacteria without exception in considerable quantities.

Recommendations

The population of San Joaquin prefers to consume water from norias by custom, because
supposedly, this is ‘sweet’ water compared to that of the cooperative. However both water types are
identical since it comes from the same subsaoil, differing only in the chlorination of the network water
for sanitary reasons.

In order to guide the population, it is recommended to realize permanent campaigns about the
characteristic features of the local water and sanitary effects in relation to the risk of water from the
noria. The deep-rooted but incorrect habit about the ‘sweet’ water has gradually to be changed.

San Ramon

The characteristic features of the drinking water and the conditions of use in San Ramoén are quite
similar to those described for San Joaquin. Though it can be pointed out that the population more
frequently uses the water from the network supply, which is also distributed by a better and reliable
electrical service.

The water is completely demineralized, the conductivity is generally about 25 mS/cm and the pH
values differ between 5.18 and 5.95.

Two samples contain nitrate in a concentration, which surpasses the limit of 2.26 mg/l. In three
samples (SRA-1, SRA-3 and SRA-8) fecal colibacteria were detected, one of them was taken from
the cooperative water supply. However, the water taken from the tab is usually free of fecal and total
colibacteria indicating a good effect of the central disinfection (chlorination).

W-10
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Recommendations

Like in San Joaquin, it is recommended to realize permanent campaigns about the characteristic
features of the local water and sanitary effects in relation to the risk of water from the noria in order to
guide the population and to gradually change the ‘sweet’ water habit.

Another point of concern is the fact that the raw water as well as the treated water don’t contain the
essential minerals for human body. A solution to improve the water quality from this point of view
should be found.

Buena Vista

Buena Vista is a little community, which uses a public and a private open well (noria). The water of
the wells ‘semi surgentes’ installed by PRAS-BENI is very rarely uses because of its milky and turbid
aspect and other undesired characteristics.

However, the ground water of the wells ‘semi surgentes’ as well as of the open wells (norias) comes
from the same aquifer. The analysis of the water reveals a complete demineralization with electric
conductivities lower than 20 mS/cm and an acidic pH in the range between 4.11 and 4.68. From this
point of view the water is almost comparable to distilled water with regard to its chemical contents.

The two open wells (noria) are obviously contaminated by fecal colibacteria, a fact, which is not
observed in case of the wells ‘semi surgentes’. The water samples partly show significant
concentrations of iron. The elevated values of suspended solids (fine clay) are the result of eddying
caused either by the vessels for water withdrawal or by the manual pumps in case of the wells ‘semi
surgente’.

Recommendations

In the present time there doesn't exist an alternative to the ground water used by the population of
the community. The water completely lacks the essential minerals for the human nutrition.

Since the majority of the population uses the water of the public noria it is necessary to maintain a
certain hygienic level with a more cautious use of water taking devices (colifecals). It is also
obligatory to keep domestic activities, like for instance washing, away from the actual surrounding of
the water source in order to avoid direct infiltration of contaminants through the well walls.

A general recommendation for the water use is the simple disinfection of the water through boiling.

Santa Rosa de Vigo

The 12 samples were taken in rather distant places and in ten cases ground water samples were
taken from artificial excavations (pauro) or open wells (noria) which serve as drinking water sources.

With exception of the samples taken in Puerto Siles from the Rio Mamoré (SRV-5) and from a private
noque (SRV-6), all the other samples are ground water samples with the typical geochemical
features of the region: very little contents of mineral salts and a low pH between 4.19 and 5.89. Four
samples contain slightly elevated iron values. The water is generally very soft with a mainly milky
aspect.

Colibacteria are present in all of the samples, and in ten cases also fecal coliforms have been
detected. Only the two samples from wells ‘semi surgentes’ taken in Alejandria (SRV-11, SRV-12)




LABORATORTIOTO Mm E D 1 O A MBI ENTAL

23.11.2001 Evaluation of Results and Recomendations Page 12 of 15

are free of fecal bacteria.
The three samples from ‘pauros’ in Santa Rosa de Vigo (SRV-2, 3, 4) contain significant nitrate
concentrations probably resulting from animal secretions.

It is worth to note that the geochemical features of the river water from the Rio Mamoré in Trinidad
(TRI-1) and in Puerto Siles (SRV-5) respectively, are practically constant.

Recommendations

The two samples taken in Chaco Lejos, ground water from a noria and a well ‘semi surgente’,
contain fecal and total colibacteria. It is recommended to investigate the remaining wells to figure out
the origin of the contamination (the well ‘semi surgente” has a considerable depth of supposedly 37
m according to declarations of the people). Recently, public latrines have been installed in this
community by PRAS-BENI. A general recommendation for the water use is the disinfection of the
water through boiling.

In Alturas del Carmen there exist only open wells (noria) for the water supply which are
microbiologically contaminated. The water has to be boiled before domestic use.

In Puerto Siles, the Rio Mamoré represents the main source for the water supply. However, some
families also use water tanks (noques) either filled with rainwater or also with water brought from
Alturas del Carmen.

Both supply sources are microbiologically contaminated what makes at least a simple disinfection
through boiling necessary.

During the sampling it could be confirmed that it is very probable to find suitable ground water in
Puerto Siles, at a depth of about 8 m. On the slopes of the Rio Mamoré some springs of water exist
at this level, similar to the situation in Santa Rosa de Vigo.

The artificial excavations (pauro) of Santa Rosa de Vigo present disastrous hygienic conditions.
Domestic animals, specially pigs, have access to the area and to the water itself. This situation
needs to be changed immediately. At the same time, the washing of clothes directly besides the
water source is to avoid. In any case, the water must be boiled before consumption.

In Alejandria there exists perhaps an alternative to the presently used demineralized ground water,
since there is a lagoon close to the locality. This fact requires a more detailed investigation.

A general recommendation for the water use for human consumption is the disinfection of the water
through boiling.
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District Vaca Diez

The district Vaca Diez in the north of the Beni department is characterized by tropical or amazonic
forests, also called ‘hylea’, with particular species of trees and plants typical for this region. Due to
the climatic conditions (precipitation, high temperatures), the soil is lateritic of a red color, or in the
laterization process. In some areas, like for instance in Cachuela Esperanza, appear acidic rocks
(granite) of the Brazilian shield.

Riberalta

Nine out of ten samples taken in Riberalta come from open wells (noria). This reflects that the the
noria is the mainly used source for the supply of drinking water, though there exists a central drinking
water system in the city but limited to the old city center.

Only the sample RIB-9 was taken from the water system of the cooperative. It is treated water with a
considerable water hardness in addition to a elevated iron concentration surpassing the permitted
limit for drinking water. Also total colibacteria have been detected.

The difference of the water quality of the centrally supplied water compared to the water from the
open wells (noria) is observable. The norias contain, with one exception, high levels of fecal and total
colibacteria. The concentration of mineral salts is mainly very low and the values of pH vary between
2.68 and 4.85.

Recommendations

In Riberalta it could be observed that the inhabitants connected to the central water service don't use
the water for consumption and maintain the tradition of using private wells (noria). Practically every
house has its own noria. The habit is based on the supposedly ‘salty’ water of the cooperative.

A recommended measure is an explanation campaign for the population of the whole community
about the risks of the consumption of water from norias highly contaminated with fecal and total
colibacteria.

The extension of the existing water net to the periferic parts of the city is a measure, which the local
municipality has to consider according to financial possibilities.

Tumichucua

The 8 samples were taken in three communities located to the southeast of Riberalta. However, the
three groups of water samples don’t show significant variations with regard to their physico-chemical
characteristics. The samples present a conductivity lower than 40 mS/cm, sign for a low
mineralization degree, and low pH values between 3.40 and 5.15. All of the samples contain
colibacteria, some also fecal coliforms. In the community of Candelaria the water is slightly ferrous.

Recommendations
In the community of Pefia Amarilla, which only relies on an artificial excavation (pauro) for the water

supply, it is necessary to keep this source and its surroundings clean, additionally to the avoidance of
washing clothes close to the place. The water should be boiled before its use.
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In Candelaria a well ‘semi surgente’ has been recently installed which produces water of a better
quality than the pauros on the slopes of the Rio Beni. Additionally, the construction of an open well
(noria) close to the sanitary post is almost finished. The ground water should be of same quality as
the water of the well ‘'semi surgente’.

A general recommendation for the water use for human consumption is the disinfection of the water
through boiling.

The waters from the springs, which supply the pauros located along the slopes of the lake
Tumichucua differ in their content of fecal coliforms of anthropogenic origin. The water has to be
boiled before human consumption. Additionally, sources of contaminations, like domestic activities
(washing), have to be kept away from the immediate surroundings.

In the community of Tumichucua exists a rather developed infrastructure for the centralized water
supply, but it depends on financial capacities to take advantage of the existing structure.

Cachuela Esperanza

The only sample of the community of Cachuela Esperanza (CES-1), which is representative for this
locality, was taken from the two connected water storage tanks (noria). Besides low pH conductivity
values (scarce mineralization), the water contains fecal and total colibacteria in a considerable
number.

In the community of Santa Teresita del Yata, three water samples of three different locations have
been taken. All of them contain fecal and total colibacteria. Though the quality of the water samples
is comparable to the well-known situation of this region (scarce mineralization, acidic pH), there are
geochemical differences of the three distinct sources. CES-2 was taken from the Rio Yata and
contains high concentrations of iron and organic contaminants. CES-3 (creek water) presents the
lowest conductivity and temperature measured in the Beni and a very low pH value of 2.88. The last
could be explained by a significant presence of humic acids in the creek. The ground water of the
noria of the school (CES-4), with exception of the presence of fecal bacteria, presents a relatively
good quality for drinking water.

In Santa Rosa two samples were taken, one from a well ‘semi surgente’ (free of fecal coliforms) and
one out of a little creek, which is contaminated with fecal and total colibacteria and elevated
concentration of iron and organic substances.

Recommendations

In Cachuela Esperanza the construction of an elevated water tank and of a new water extraction
point is soon to be finished. It already exists the infrastructure for the centralized water distribution. It
is expected that the drinking water problems can be solved soon.

For the community of Santa Teresita del Yata, the supply of drinking water for the population from
the noria of the school is recommended, since the quality of this water is better than that of the
superficial waters. Nevertheless, it is necessary to boil the water before use.

The well ‘semi surgente’ in Santa Rosa is a water source free of fecal colibacteria and it should be
recommended to use that water for the human consumption.
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Guayaramerin

The majority of the population of Guayaramerin is connected to the drinking water system with water
from the little river ‘Las Arenas’. The people in the new suburbs use water storage tanks (noria).

The drinking water supplied by the cooperative does not meet the actual requirements for potability
established by the normative. Additionally to low conductivity and pH values the samples contain
elevated concentrations of iron and organic contaminants (COD) superior than the permitted limits.
Moreover, not only coliformes are present but partly also fecal colibacteria of a large number.

The two samples out of norias (GUA-4 and GUA-5), with exception of fecal bacteria and a pH
between 4.53 and 4.81, can be qualified as superior compared to the cooperative water.

The samples taken out of the Rio Yata and from a noria in the community Rosario del Yata contain
elevated numbers of fecal and total colibacteria in addition of a high iron concentration.

Recommendations

On the actual sampling day in Guayamerin there were problems with the central drinking water net.
This fact can probably explain some ‘anomalies’ of the water supplied by the cooperative.
Nevertheless, the scarce mineralization indicates the source of the water supply for the centralized
distribution (Arroyo ‘Las Arenas’)

The cooperative is obliged to offer a drinking water according to the established normative. The
arroyo ‘Las Arenas’ is probably not a suitable supply source because of its geochemical
characteristic. It should be looked for other alternatives, and perhaps the Rio Mamoré is a source for
qualitatively better water.

Anyway, the raw water must be treated in order to comply with the requirements of potability.

For the moment it is necessary to boil the water before consumption.

In the community of Rosario del Yata it is strongly recommended to disinfect the water by boiling
before consumption.
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SAMPLING TEST

Trinidad - Provincia Cercado

Characteristics of the Sampling Points

The sampling of drinking water in Trinidad was realized in different quarters of the town itself and,
additionally, in suburb areas with en extension of about 20 km westwards to Puerto Almacén,
Puerto Varador (former meander of the river Mamoré) and in the Rio Mamoré (community Los
Puentes) following the actual course of the river (actually situated in the province Moxos).

In the Trinidad area 20 water samples were collected. The majority was taken from private tanks
(Spanish: noque *) and wells, which represent the predominant sources of drinking water supply
used by the people.

* The noque is a closed tank or deposit from cement, sometimes covered with a layer of paint from
the inside. The tank contains either rainwater, water from a public supply, water bought from
sources not specified or a combination of all kinds. Usually, wells (noria) actually in use are found
outside the city center.

There is a so called ‘semi surgente’ type of wells with a manual water pump installed by PRAS-
BENI, which are common in the new suburbs outside the old center of Trinidad (for the term ‘semi
surgente’ doesn’t exist a specific technical definition).

In small communities along the banks of the river Mamoré the population takes directly water out of
the river. In Puerto Varador and in Puerto Almacén ponds (lagoons) are available for the water
supply, which have been formed by the former meander of the Mamoré and the Rio Ibare,
respectively.

In the city of Trinidad it was possible to take three samples directly from the distribution network of
the drinking water cooperative.
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Sampling and ‘in situ’ — Observations: Details and Specific Data from the
Defined Sampling Points

Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar
TRI-L | Cercado/ Trinidad 21.09.2001/ 9.55h Rio Mamoré, *Los Puentes” Eastern bank of the river Mamoré
Orilla Este del Mamoré
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stream water Directly from the river Slightly gray None None Scarcely
Agua corriente Directo del rio Levemente gris | Ninguno Ninguno Escasa
Comments / Comentarios : The people take the water directly from the river / La gente toma directamente el agua del rio
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar
TRI-2 | Cercado / Trinidad 21.09.2001/ 10.30 h “Los Puentes” Northern shore of the pond
Orilla Norte de la Laguna
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant water Directly from the pond Clear None Scarcely Scarcely
Agua estancada Directo de lalaguna Claro Ninguno Escasa Escasa
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar
TRI-3 | Cercado / Trinidad 21.09.2001/11.35 h Puerto * Varador” Dead arm of the Mamoré
Brazo muerto del Mamoré
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Stagnant water Directly from the pond Clear None Intense Significant
Agua estancada Directo de lalaguna Claro Ninguno Acentuada Bastante
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar
TRI-4 | Cercado / Trinidad 21.09.2001/ 11.55 h Bomba de agua * El Varador” Water pump of the city
Bomba de agua del pueblo
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Well water Manual pump Clear Putrid None None
Agua de pozo Bomba manual Claro Putrefacto Ninguno Ninguna
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar
TRI-5 | Cercado / Trinidad 21.09.2001/ 12.40 h Puerto Almacén Ibare river
Rio Ibare
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Stream water Directly from the river Brown None Considerable Scarcely
Agua corriente Directo del rio Marrén Ninguno Fuerte Escasa

Comments / Comentarios :
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Sampling and ‘in situ’ — Observations
Continuation
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar
- Barrio Nueva Trinidad, ¢/ n° 10 Family Ardaya Olivera
TRI-6 Ci do / Trinidad 21.09.2001/14.35h - ! - - )
ercado / Trinida Lote N° 6. Familia Ardaya Olivera | Noque de la familia Ardaya Olivera

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater Water from rain fall Clear None None Scarcely
Agua de lluvia Recoge agua de lluvia Claro Ninguno Ninguna Escasa
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

- . L Manual pump
TRI-7 Cercado / Trinidad 21.09.2001/15.00 h Barrio Nueva Trinidad, ¢/ n° 26
Bomba manual

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water for city supply Pump Slightly brown | None Scarcely Scarcely
Pozo para abastecimiento Bomba Levemente Ninguno Escasa Escasa
del pueblo marrén
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

TRI-8 Cercado / Trinidad 21.09.2001/15.30 h Barrio Paititi, c/ Santa Rosa N° 30 | Familia Montenegro Lépez
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by Tap / Faucet Clear None None Scarcely
water cooperative
Agua potable suministra- Grifo Claro Ninguno Ninguna Escasa
da por la cooperativa
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

TRI-9 Cercado / Trinidad 21.09.2001/ 15.50 h Barrio Paititi ¢/ Santa Rosa N° 30 | Familia Montenegro L6pez
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant water Rainwater tank Clear None None None
Agua estancada Agua de lluvia de noque Claro Ninguno Ninguno Ninguno
Comments / Comentarios : The Rainwater tank was painted with brown paint / El noque estaba pintado con pintura marrén.

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

TRI-10 Cercado / Trinidad 21.09.2001/16.15h Barrio Las Brisas, Av. Principal Familia Montenegro Lépez
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water With bucket Brown None Significant Significant
Agua de pozo Con balde Marrén Ninguno Bastante Bastante
Comments / Comentarios : -
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Sampling and ‘in situ’ — Observations
Continuation
Code Community / District Date / Time of Sampling Address Location
Codigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar
TRI-11 Cercado / Trinidad 22.09.2001/8.25h Barrio Universitario,final Tacuaral| Familia Aspiazu
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by Tap Clear None None None
water cooperative
Agua potable suministra- Grifo Claro Ninguno Ninguno Ninguno
da por la cooperativa
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar
TRI-12 | Cercado / Trinidad 22.09.2001/9.00h Barrio El Palmar, Av. Las Familia Méndez
Palmas18
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by Tap Clear None None Suspended
water cooperative solids
Agua potable suministra- Grifo Claro Ninguno Ninguno Particulas
da por la cooperativa suspendidas
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar
TRI-13 Cercado / Trinidad 22.09.2001/9.30h Barrio Universitario,final Tacuaral| Familia Aspiazu
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by Tap Clear None None None
water cooperative
Agua potable suministra- Grifo Claro Ninguno Ninguno Ninguno
da por la cooperativa
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Codigo Provincia / Municipio Fecha / Hora de Muestreo | Direccion Lugar
TRI-14 Cercado / Trinidad 22.09.2001/9.55h Barrio San Amomo, Familia Canida
calle N. Suarez 153
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant water Rainwater tank Clear None None None
Agua estancada Agua de lluvia de noque Claro Ninguno Ninguno Ninguno
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccién Lugar
TRI-15 | Cercado / Trinidad 22.09.2001/10.10 h Barrio San Antonio, Familia Canida
calle N. Suarez 153
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by Tank Clear None None None
water cooperative
Agua potable suministra- Tanque Claro Ninguno Ninguno Ninguno
da por la cooperativa
Comments / Comentarios : -
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Continuation
Code Community / District Date / Time of Sampling Address Location
Caodigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar
TRI-16 Cercado / Trinidad 22.09.2001/ 10.55 h Barrio Mangalito, Av. San Juan 6 | Familia lva
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water The water was taken Milky None Significant Medium
with bucket
Agua de pozo El agua fue sacada con Lechoso Ninguno Bastante Mediana
un recipiente
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cédigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar
TRI7 | Cercado / Trinidad 22.09.2001/11.25 h partio 18 de Agosto, AV BIna | Familia Temo - Mendoza
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water The water was taken out Clear None None Scarcely
with a bucket
Agua de pozo El agua fue sacada con Claro Ninguno Ninguno Escasa
un recipiente
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar
- Barrio Belén A
- .09. 1/14.15h ) F lia A - Ar
TRI-18 Cercado / Trinidad 22.09.2001/ 5 Av 25 de Diciembre 49 amilia Afiez daya
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant water Rainwater tank Clear None None None
Agua estancada Agua de lluvia de nogue Claro Ninguno Ninguno Ninguna
s Tank contained rainwater and water supplied by truck
Comments / Comentarios : L : )
Noque con agua suministrada por camion y agua de lluvia
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar
TRI-19 | Cercado/ Trinidad 22.09.2001/ 14.40 h Barrio Villa Corina, Familia Flores - Banegas
Prolongacion Moncetefiez esq.
Rogaguado
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water With bucket Clear None None None
Agua de pozo Con balde Claro Ninguno Ninguno Ninguna
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar
TRI-20 Cercado / Trinidad 22.09.2001/15.15h Calle Cipriano Barace Laboratorio clinico Altstadt
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water With bucket Clear None None None
Agua de pozo Con balde Claro Ninguno Ninguno Ninguna
Comments / Comentarios : -
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09.11.2001 Test Report/ BENI-TRI

Results of Analysis

TRI 1 - 10

Parameter TRI-1 TRI-2 TRI-3 TRI-4 TRI-5 TRI-6 TRI-7 TRI-8 TRI-9 | TRI-10
pH 7.58 7.49 7.96 6.80 6.78 9.43 6.91 6.96 8.44 7.29
Cond. [uS/cm] | 246 170 630 633 169 800 2241 3415 74 1008
Temp. [°C]| 29.1 312 30.4 26.6 29.6 27.6 27.2 29.1 27.2 26.6
Alc. a[mgN]| 91.3 85.8 437.0 @ 4238 51.3 227.0 | 376.3 | 378.8 36.8 379.8
Salinity b 0.161 0.115 0.404 0.407 0.114 0.515 1.489 2.310 0.056 0.652
Hardness®[mg/]| <17.9 | 1314 @ 364.3 307.1 45.4 78.4 289.3 | 1328.6 20.2 237.5
Susp. Sol.[mg/]| 6.0 <3 44.4 41.2 8.4 4.8 20.0 <3 <3 141.6
CcoD [mg/]| 17.3 145 31.2 15.2 37.2 14.9 <5 <5 <5 <5
BODsg [ mg/l] 8 5 11 4 14 <4 <4 <4 <4 <4
F [mg/]| 0.23 0.07 0.10 <0.1 <0.1 0.36 0.20 0.69 <0.1 0.09
PO4-P [mg/]| 0.19 0.08 0.09 0.29 0.61 0.08 0.40 0.08 0.12 0.22
NH4-N [mg/n]| 0.11 0.09 0.28 2.02 0.48 0.13 0.90 1.29 0.06 0.47
NO»-N [mg/l]| 0.06 0.06 0.10 0.03 0.02 0.06 0.07 0.07 0.06 0.05
NO3-N [mg/l]| <0.23 | <0.23 0.49 <0.23 1.55 <0.23 | <0.23 | <0.28 0.61 0.30
Ca [mg/]| 23.36 19.64 | 85.99 62.69 11.96 11.84 65.80 | 238.41 | 10.76 52.39
Fe [mg/]| 0.50 0.31 0.07 18.06 3.98 0.03 0.05 0.08 0.03 0.32
Zn [mg/]| 0.018 0.013 <0.005 0.288 ' 0.018 | 0.096 | 0.072 0.158 @ 0.029 | 0.018
As [mg/l]| <0.002 <0.002 <0.002 0.334 <0.002| 0.007 <0.002 <0.002 <0.002 <0.002
Hg [mg/l]|<0.001 <0.001/<0.001 <0.001 <0.001/<0.001 <0.001 <0.001 <0.001 <0.001
Coliforms
Fecal [N/100]| 4100 3100 | 120 0 25 24 0 0 310 6
Total [N/100]| 7500 8000 | 2400 350 1600 1450 1150 90 3500 5200

and the conductivity of a standard solution

The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCO,
The salinity is an unitless property of the water. It is calculated from an empirical relationship of salinity

CaCO, [Standard Methods for the Examination of Water and Wastewater (1992)]

Water hardness is defined as the sum of the concentrations of calcio and magnesio, recorded as mg/l
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Results of Analysis

TRINIDAD 11-20

Parameter TRI-11 | TRI-12 | TRI-13 | TRI-14 TRI-15 | TRI-16 | TRI-17 TRI-18 @ TRI-19 | TRI-20
pH 9.13 7.35 7.25 8.31 7.57 6.96 6.72 8.52 6.40 8.0
Cond. [pS/cm] | 652 770 469 75.1 445 396 372 115 278 770
Temp. [°C]1| 28.0 27.4 28.5 27.7 27.5 26.6 26.9 26.5 26.9 29.0
Alc. 8 mg/l]| 232.5 282.8 276.5 39.0 268.8 286.3 243.5 69.8 150.0 228.0
Salinity P 0.419 0.495 | 0.301 @ 0.057 & 0.286 @ 0.255 | 0.240 | 0.081 @ 0.181 | 0.495
Hardness®[mg/l]| 166.2 167.5 99.3 53.0 110.2 200.0 257.1 99.5 119.8 | 346.4
Susp. Sol.[mg/]| <3 <3 <3 <3 <3 92 <3 <3 <3 <3
COD [mg/]| 6.58 <5 <5 <5 <5 <5 <5 <5 <5 <5
BODs  [mg/]| <4 <4 <4 <4 <4 <4 <4 <4 <4 <4
F [mg/n]| 0.36 0.51 0.31 <0.1 0.30 <0.1 0.70 <0.1 0.57 0.43
PO4-P [mg/l]| 0.46 0.27 0.25 0.09 0.34 0.59 0.09 0.14 0.20 0.30
NH4-N [mg/l]| 0.04 0.05 1.14 0.02 0.19 0.38 0.05 0.03 0.04 0.02
NO»-N [mg/l]| 0.05 0.07 0.07 0.05 0.16 0.08 0.05 0.05 0.05 0.05
NO3-N  [mg/]| <0.23 | 1.49  <0.23 0.73 075 | <023 <023 0.69 0.58 1.24
Ca [mg/]| 33.28 33.52 21.28 13.40 | 32.26 7159 | 44.79 27.04 12.56 50.80
Fe [mg/n]| 0.12 0.04 0.07 <0.02 0.51 0.70 0.68 0.03 0.08 <0.02
Zn [mg/]| 0.006 0.011 | 0.011 | 0.029 & 0.020 | 0.015 | 0.020 0.022 @ 0.011 | 0.036
As [mg/l]| <0.002 <0.002 <0.002 <0.002 0.003 |<0.002 <0.002 <0.002 <0.002 <0.002
Hg [mg/l]|<0.001 <0.001|<0.001 <0.001 <0.001|<0.001 <0.001 <0.001 <0.001 <0.001
Coliforms
Fecal  [N/100] 0 0 0 10 0 120 20 8 50 12
Total [N/100]| 3850 1300 0 4450 1800 2050 950 1000 2800 2550

2 The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCQO,.
b The salinity is an unitless property of the water. It is calculated from an empirical relationship of salinity
and the conductivity of a standard solution.
¢ Water hardness is defined as the sum of the concentrations of calcio and magnesio, recorded as mg/I

CaCo,

[Standard Methods for the Examination of Water and Wastewater (1992)]
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SAMPLING TEST

San Pedro Nuevo - Provincia Cercado

Characteristics of the Sampling Points

The situation of the drinking water supply in this locality is critical during the final days of the dry
season. A total number of 9 water samples have been taken from the only existing water sources at
this moment.

Two wells installed by PRAS-BENI of the ‘semi surgente’ type with a manual water pump exist in
the village. Nevertheless, these wells are very rarely used by the people because of their rather
brackish water. The majority takes the drinking water from various ‘wells’ installed in the village.
Those artificial wells or water deposits hold back the rainwater of various months and contain a
variety of aquatic plants with supposedly purifying effects (species of tarope, cafiuela, pochi, and
other plants commonly called ‘yomomo’ by the population). A fundamental characteristic feature of
the wells is that they are carved in unconsolidated clay and loamy sediments — found in great
extensions in the Beni — which are highly impermeable with a retention of the water during long
periods

One sample was taken out of a private water deposit (noque) which was the only one still
containing the remainders of rainwater.
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Sampling and ‘in situ’ — Observations: Details and Specific Data from the
Defined Sampling Points

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

SPN-1 Cercado / San Pedro Nuevo | 24.09.2001/09.35 h Pozo de Agua Familila Arcelia
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater Directly Yellow None Significant Scarcely
Agua de Lluvia Directo Amarillo Ninguno Notoria Escasa
Comments / Comentarios : The well is used by various families / El pozo es utilizado por varias familias

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SPN-2 Cercado / San Pedro Nuevo | 24.09.2001/ 10.10 h Calle 6 de Agosto Familia Lizandro Coimbra
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Rainwater Directly Yellow None Scarcely Scarcely
Agua de lluvia Directo Amarillo Ninguno Escasa Escasa
Comments / Comentarios : The well contains plants for purification / El pozo tenia plantas purificadoras

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SPN-3 Cercado / San Pedro Nuevo | 24.09.2001/ 10.30 h Hospital / Posta sanitaria Cenfr(y)y de salud *Corazon de

Jesus”, San Pedro

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Well water Manual pump Clear Putrid Scarcely Scarcely
Agua de pozo Bomba manual Claro Putrefacto Escasa Escasa
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direcci6n Lugar

SPN-4 | Cercado / San Pedro 24.09.2001/ 1050 h Northern exit of the village Cuneta - Poz

Salida norte del pueblo

Nuevo
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant water Directly from a ditch Brown None Significant Scarcely
Agua estancada Directo, agua de cuneta Marrén Ninguno Bastante Escasa
Comments / Comentarios : -
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09.11.2001 Test Report/ BENI-SPN
Sampling and ‘in situ’ — Observations
Continuation
Code Community / District Date / Time of Sampling Address Location
Cédigo Provincia / Municipio Fecha / Hora de Muestreo | Direccién Lugar
SPN-5 | Cercado / San Pedro Nuevo | 24.09.2001/11.20 h Public well east of the plaza
Pozo publico al este de la plaza
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant water / Rainwater | Directly Light Brown None Scarcely Scarcely
Agua estancada / Agua de | Directo Marrén claro Ninguno Escasa Escasa
lluvia
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccién Lugar
SPN-6 | Cercado / San Pedro Nuevo | 24.09.2001/11.45 h g":d”r'g'pa"ty /Alcaldia de San
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water for city water Pump Clear None Significant Scarcely
supply
Agua de pozo para Bomba Clara Ninguno Bastante Escasa
abastecimiento del pueblo
Comments / Comentarios : The water seems a little salty / Un poco salobre
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccién Lugar
SPN-7 Cercado / San Pedro Nuevo | 24.09.2001/12.25 h Plaza, Northern side / lado norte | Familia Vélez-Soto
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater, Stagnant water | Rainwater Tank Light Milky None Scarcely None
Aguade lluvia, Agua Agua de lluvia de noque Levemente Ninguno Escasa Ninguno
estancada Lechoso
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccién Lugar
SPN-8 Cercado / San Pedro Nuevo | 24.09.2001 7 12.40 h Water tank in the south of the Next to the farmlly Guatara-Cuevas
village / Noria al sur del pueblo Al lado de familia Guatara-Cuevas
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater, Stagnant water | Directly Brown None Scarcely Scarcely
Aguade lluvia, Agua Directo Marrén Ninguno Escasa Escasa
estancada
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccién Lugar
SPN-9 Cercado / San Pedro Nuevo | 24.09.2001/15.00 h Car_retera de San Pedro a San Estancia “ Belleza”
Javier. Km 15
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater, Stagnant water | Directly Champagne None Scarcely Light
Aguade lluvia, Agua Directo Champaén Ninguno Escasa Leve
estancada
Comments / Comentarios : -
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09.11.2001 Test Report/ BENI-SPN

Results of Analysis

SAN PEDRO NUEVO 1 -9

Parameter SPN-1 | SPN-2 A SPN-3 | SPN-4 | SPN-5 | SPN-6 | SPN-7 | SPN-8 | SPN-9

pH 6.71 6.50 6.80 6.68 6.85 6.77 7.33 5.62 5.89

Cond. [ pSlem]| 97.7 137 3830 54.3 55.0 4090 122 37.1 119

Temp. [°C]l| 27.4 26.5 27.7 30.3 30.0 28.2 28.0 29.8 29.0
Alc. 8[mg/l]| 56.8 68.5 3235 24.8 22.0 345.0 64.3 21.3 61.3
Salinity P 0.070 | 0.094 | 2.608 0.046 | 0.046 & 2.794 0.085 & 0.036 0.084

Hardness®[mg/l]| 41.6 59.3 639.3 28.8 <179 664.3 90.9 34.6 27.0

Susp.Sol.[mg/]| 28.4 @ 168 | 216 @ 416 204 36 152 | 22.0 <3

coD [mg/]| 252  34.8 <5 18.7 | 722 <5 9.2 445 | 776
BODs  [mgfl]| 9 12 <4 6 30 <4 6 27 34
F [mg/]| 0.14 = 012 090 <01 <01 036 <01 <01 017

PO4-P [mg/l]| 0.16 0.74 0.27 0.26 0.13 0.40 0.56 0.26 0.17
NH4-N [mg/l]| 0.14 0.05 0.86 0.23 0.08 1.00 0.28 0.13 0.07
NO2-N [mg/]| 0.15 0.06 0.06 0.03 0.08 0.15 0.14 0.15 0.13

NO3-N [mg/l]| <0.23  <0.23 | <0.23 0.32 <0.23 | <0.23 0.64 0.66 0.91

Ca [mg/n]| 3.06 14.12 | 178.40 0.81 0.31 | 213.20 @ 21.86 1.48 5.96
Fe [mgh]| 1.57 1.61 0.89 1.86 1.14 1.41 0.28 2.67 6.40
Zn [mg/n]| 0.027 | 0.027 & 0.432 0.020 | 0.025 | 0.490 0.020 | 0.186 0.402
As [mg/l]| <0.002 <0.002| 0.006 <0.002 <0.002 0.016 <0.002 <0.002 <0.002
Hg [mg/]| 0.001 @ 0.001 @ 0.001 0.001 <0.001 0.001 <0.001 <0.001 <0.001
Coliforms

Fecal [N/100]| 440 2050 0 460 4800 0 78 1280 2550

Total [N/100]| 2560 @ 17500 1280 3840 | 25600 20 3100 | 11520 19200

& The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCO,

b The salinity is an unitless property of the water. It is calculated from an empirical relationship of
salinity and the conductivity of a standard solution.

¢ Water hardness is defined as the sum of the concentrations of calcio and magnesio, recorded
as mg/l CaCO4

[Standard Methods for the Examination of Water and Wastewater (1992)]
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09.11.2001 Test Report / BENI-SJA

SAMPLING TEST

San Javier - Provincia Cercado

Characteristics of the Sampling Points

The situation of the drinking water supply in San Javier is very much alike to that in San Pedro
Nuevo and equally critical at the end of the dry season. In this location 7 samples have been taken.
Additionally, two samples were collected in cattle farms along the road to Trinidad where a great
number of people work and live with their families.

In San Javier there are various sources used for the supply of drinking water:

wells ‘semi surgentes’ with manual water pumps (containing water of the same characteristics as
earlier described),

artificial water deposits storing rainwater which are filled with aquatic plants,

a few open wells (noria), and

a huge water tank (noque) containing stored rainwater which is situated on the terrain of the church
and an important water reservoir for the population.
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Sampling and ‘in situ’ — Observations: Details and Specific Data from the
Defined Sampling Points

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

SJA -1 | Cercado/ San Javier 25.09.2001/8.50 h Colegio “Jorge Monasterio”
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Manual pump Lightly milky None Scarcely Scarcely
city water supply
Agua de pozo para Bomba manual Levemente Ninguno Escasa Escasa
abastecimiento del pueblo lechoso
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SJA -2 | Cercado / San Javier 25.09.2001/9.05h \F;zz:aa:’rmmpal Benjamin Dr. Erwin Arce Mack
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant water Directly Light brown None Significant Significant
Agua estancada Directo Marrén claro Ninguno Bastante Bastante
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

SJA -3 | Cercado / San Javier 25.09.2001/ 9.30h Alcaldia Municipal San Javier
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Manual pump Clear None Scarcely Significant
city water supply
Agua de pozo para Bomba manual Claro Ninguno Escasa Bastante
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

SJA-4 | Cercado/ San Javier 25.09.2001/ 9.50h Church / Iglesia Water deposit of the Church

Noque de la Iglesia

Type of Water Source

Tipo de Fuente

Rainwater, Stagnant water
Agua de lluvia, Agua
estancada

Water taking Device
Tipo de Suministro
Manual pump

Bomba manual

Color Odor
Color Olor
Clear None
Claro Ninguno

Turbidity Sedimentation
Turbidez Sedimentacion
None Significant
Ninguno Bastante

Comments / Comentarios :
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09.11.2001 Test Report / BENI-SJA
. .- . , .
Sampling and ‘in situ’ — Observations
Continuation

Code Community / District Date / Time of Sampling Address Location

Cédigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

sIA-5 | cercado s san Javier 25.09.2001 / 10.10 h Main sqL_lar(_a, southern side Fam|l¥ / Familia Amanda Vargas

Plaza Principal lado sur de Chavez

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater, Stagnant water Directly Green None Significant Much
Agua de lluvia, Agua
estancada Directo Verde Ninguno Bastante Mucha
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

SIA-6 | Cercado/ San Javier 25.09.2001/10.35 h Well / Pozo de la pista Well at about 200 m east of the

community / Pozo al lado este del
pueblo, aprox. 200 m

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Rainwater, Stagnant water Directly Honey brown None Significant Significant
Agua de lluvia, Agua
estancada Directo Marrén miel Ninguno Bastante Bastante
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

SJA -7 | Cercado/ San Javier 25.09.2001/ 10.55h Hospital San Javier
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Well water Manual Clear None None None
Agua de pozo Manual Claro Ninguno Ninguno Ninguno
Comments / Comentarios : Light salty water / Agua levemente salobre

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

SJA -8 | Cercado/ San Javier 25.09.2001/11.35h Estancia “ El 7"
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Manual Clear None None None
Agua de pozo Manual Claro Ninguno Ninguno Ninguno
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SJA -9 | Cercado/ San Javier 25.09.2001/ 13.00 h Estancia “ La Uni6n” Fernado Antelo Gil
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater, Stagnant water Directly Light brown None Scarcely None
Agua de lluvia, Agua
estancada Directo Marrén claro Ninguno Escasa Ninguno
Comments / Comentarios : -
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09.11.2001 Test Report / BENI-SJA
Results of Analysis
SANJAVIER 1 -9

Parameter SJA-1 | SJA-2 | SJA-3 | SJA-4  SJA-5 SJA-6 SJA-7 SJA-8 SJA-9
pH 6.83 6.53 6.93 8.33| 6.31 5.64 7.47 7.38 6.21
Cond. [uS/cm] | 2270 128 1942 81.2 67.2 94.3 4910 710 152
Temp. [°C]| 27.2 26.5 275 27.7 26.3 274 271 26.6 29.8
Alc. 8 mg/l]| 373.0 63.5 413.8 39.5 35.3 29.8 426. 421.3 78.3
Salinity P 1.509 = 0.088 1.283 | 0.061 0.052 @ 0.068  3.389 0.457 | 0.104
Hardness®[mg/l]| 300.0 36.4 266.1 49.6 30.4 50.4 375.0 147.5 35.0
Susp. Sol.[mg/I]| 68.8 24.0 41.6 <3 30.0 <3 <3 <3 <3
COoD [mgn]| <5 304 26.4 <5 48.0 111.2 <5 <5 98.0
BODs [mgh]| <4 19 18 <4 25 58 <4 <4 49

F [mgA]| 015 <01 032 <01 <01 | 011 1.31 1.61  <0.1
PO4-P [mgn]| 0.38 1.19 1.72 0.10 0.76 0.49 0.14 0.06 0.11
NH4-N [mg/]| 1.40 0.24 0.05 0.18 0.18 0.11 0.05 0.07 0.08
NO2-N [mgn]| 0.11 0.16 0.08 0.06 0.09 0.10 0.04 0.06 0.07
NO3-N  [mg/]| <0.23 093  <0.23 1.15 0.27 1.62 0.44 <023 <0.23
Ca [mg/l1| 90.30 3.00 75.77 21.19 1.55 5.16 125.31 | 60.97 13.50
Fe [mg/n]| 0.03 2.08 0.46 0.30 1.84 6.81 0.15 0.17 3.82
Zn [mg/]| 0.028 0.033 | 0.018 0.069 0.047 | 0.032 @ 0.026 0.016 | 0.018
As [mg/l]1| <0.002  <0.002 < 0.002 <0.002 <0.002 | <0.002 <0.002 <0.002 <0.002
Hg [mg/l]1|<0.001 <0.001 <0.001 <0.001 <0.001 | <0.001 <0.001 <0.001 <0.001
Coliforms

Fecal  [N/100] 0 70 0 2 1050 3700 40 12 80
Total [N/100]| 950 12800 650 1050 | 15500 16000 | 1600 650 3850

& The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCO,

salinity and the conductivity of a standard solution.
¢ Water hardness is defined as the sum of the concentrations of calcio and magnesio, recorded

as mg/l CaCOg4

[Standard Methods for the Examination of Water and Wastewater (1992)]

The salinity is an unitless property of the water. It is calculated from an empirical relationship of
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SAMPLING TEST

Casarabe - Provincia Cercado

Characteristics of the Sampling Points

The variety of sources of the water supply of Casarabe is bigger than those of San Javier and San
Pedro Nuevo. Mainly wells (noria), artificial wells and private water tanks (noque) exist in this
location. Some families use barrels for water storage. The elevated water tank and the deep well of
the village are out of use.

The water tank in the camp of the INCO-TERRA-VELKO company (road service) is the only one
counting with the installation of an automatic water pump.
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Sampling and ‘in situ’ — Observations: Details and Specific Data from the
Defined Sampling Points

Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar
CAS-1 | Cercado/ Casarabe 26.09.2001/9.15 h Collegio / Escuela * Carlos
Loayza Beltran
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Rainwater, Stagnhant water Directly Clear None None None
Agua de lluvia, Agua
estancada Directo Claro Ninguno Ninguno Ninguno
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar
CAS -2 | Cercado/ Casarabe 26.09.2001/ 9.30 h Next to the water storage tank
Al lado del tanque de agua
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Well water Directly Light milky None Scarcely Significant
Agua de pozo Directo Levemente Ninguno Escasa Bastante
lechoso
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cédigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar
CAS -3 Cercado / Casarabe 26.09.2001/9.50 h Calle 6 de Agosto, casi final
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Rainwater, Stagnant water Directly Brown None Significant Significant
Agua de lluvia, Agua Directo Marrén Ninguno Bastante Bastante
estancada
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar
CAS -4 Cercado / Casarabe 26.09.2001/10.20 h Avenida Ganadera al final Dr. Manuel Arias Roca

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly Clear None None None

Agua de pozo Directo Claro Ninguno Ninguno Ninguna

Comments / Comentarios :
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09.11.2001 Test Report/ BENI-CAS
. .- . , .
Sampling and ‘in situ’ — Observations
Continuation
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar
CAS -5 Cercado / Casarabe 26.09.2001/10.45 h Estancia familia Gémez
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater, Stagnant water Directly Light brown None Scarcely Scarcely
Aguade lluvia, Agua Directo Marrén claro Ninguno Escasa Escasa
estancada
Comments / Comentarios : Rain during the sampling process / Lluvia durante el muestreo
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar
CAS -6 Cercado / Casarabe 26.09.2001/11.15h Main square / Plaza Principal Bella Aponte
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater, Stagnant water Manual Clear None None Scarcely
Aguade lluvia, Agua Manual Claro Ninguno Ninguno Escasa
estancada
Comments / Comentarios : Rain during the sampling process / Lluvia durante el muestreo
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar
CAS -7 Cercado / Casarabe 26.09.2001/11.35h Calle Juan Bautista Banega Sra Mercedes Rocha de Pereira
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater, Stagnant water Directly Clear None None Very scarcely
Aguade lluvia, Agua Directo Claro Ninguno Ninguno Muy escasa
estancada
Comments / Comentarios : Rain during the sampling process / Lluvia durante el muestreo
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar
CAS -8 Cercado / Casarabe 26.09.2001/12.10 h Avenida Ganadero al Norte
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater, Stagnant water Directly Light milky None Scarcely Scarcely
Aguade lluvia, Agua Directo Levemente Ninguno Escasa Escasa
estancada lechoso
0 1l isi i 0,
Comments / Comentarios : Supply fqr about 70 /o_of the population ./ Lugar de aprovisionamiento del 70% de la gente
Rain during the sampling process / Lluvia durante el muestreo
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar
Camp / Campamento consorcio
CAS -9 Cercado / Casarabe 26.09.2001/12.40 h INCO-TERRA-VELKO
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater Tap and pump Clear None None None
Agua de lluvia Grifo y bomba Claro Ninguno Ninguno Ninguno

Comments / Comentarios :

Rainwater tank underground / Noque bajo tierra
Rain during the sampling process / Lluvia durante el muestreo
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09.11.2001 Test Report/ BENI-CAS
. .- . , .
Sampling and ‘in situ’ — Observations
Continuation
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar
CAS-10 | Cercado/ Casarabe 26.09.2001/ 14.30 h Avenida Juan Bautista Banega Familia Afiez-Ortiz
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Rainwater Directly Clear None None Scarcely
Agua de lluvia Directo Claro Ninguno Ninguno Escasa
- Rainwater brought from another place / Agua de lluvia traida de otro lugar
Comments / Comentarios : X X . !
Rain during the sampling process / Lluvia durante el muestreo
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar
CAS-11 | Cercado / Casarabe 26.09.2001/ 14.50 h About 1.5 km east of Casarabe | ¢p iy ) Familia campo
1.5 Km al oeste de Casarabe
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater, Stagnant water Directly Brown None None None
Agua de lluvia, Agua Directo Marrén Ninguno ninguna Ninguna
estancada
Comments / Comentarios : Rain during the sampling process / Lluvia durante el muestreo
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar
CAS-12 | Cercado / Casarabe 26.09.2001/15.20 h Finca*“ 7 de Marzo” Antonio Amadeo Caumal

Type of Water Source

Tipo de Fuente

Rainwater, Stagnant water
Agua de lluvia, Agua
estancada

Water taking Device
Tipo de Suministro
Directly

Directo

Color
Color
Light brown
Marrén claro

Odor
Olor
None
Ninguno

Turbidity Sedimentation
Turbidez Sedimentacién
Significant Significant
Bastante Bastante

Comments / Comentarios :

Rain during the sampling process / Lluvia durante el muestreo
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Results of Analysis
CASARABE 1- 12
Parameter CAS-1 | CAS-2 | CAS-3 | CAS-4 | CAS-5 | CAS-6 | CAS-7 | CAS-8 | CAS-9 |CAS-10|CAS-11 |CAS-12
pH 7.31 7.13 6.78 6.88 6.75 7.26 8.01 6.83 8.75 7.28 7.16 6.53
Cond. [pS/lcm] | 83.2 360 110 502 119 130 202 129 133 126 110 163
Temp. [°C]| 27.7 25.6 27.2 26.7 27.7 26.9 27.2 29.0 27.8 26.5 26.4 26.8
Alc. 8 mg/l]| 46.3 205.8 63.5 308.8 65.5 63.5 118.8 67.0 79.3 67.0 52.3 73.0
Salinity b 0.062 | 0.232 | 0.078 | 0.322 | 0.083 | 0.090 @ 0.134 | 0.090 | 0.092 | 0.087 | 0.077 | 0.110
Hardness® [mg/l]| <17.4 | 127.4 40.2 280.2 63.4 81.8 134.2 45.3 86.4 25.6 75.7 46.9
Susp. Sol.[mg/l]| 20.4 < 3 5.2 <3 23.2 8.8 <3 4.0 26.0 34.0 140.4 36
COD [mg/l]| 10.3 17.3 24.9 < 5 20.0 7.82 6.92 16.3 <5 19.1 48.0 44.0
BODg [mgN]| 4 8 14 <4 9 <4 <4 7 <4 9 25 26
F [mg/l]| 0.20 1.79 0.90 0.49 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.22 <0.1
PO4-P [mg/l]| 0.19 0.21 0.38 0.11 0.06 0.13 0.26 0.07 0.12 <0.05 0.37 0.55
NH4-N [mg/l]| 0.60 5.50 0.45 0.04 0.11 0.05 0.06 0.05 0.04 0.05 0.29 0.12
NO»>-N [mg/l]| 0.08 0.06 0.20 0.05 0.06 0.36 0.06 0.06 0.06 0.06 0.17 0.11
NO3-N [mg/l]| <0.23 | <0.23 0.79 <0.23 | <0.23 1.15 0.98 <0.23 0.55 <0.23 0.49 0.31
Ca [mg/l]| 19.54 @ 36.04 18.31 | 94.27 15.59 72.07 | 81.94 14.36 46.17 | 11.15 10.14 10.45
Fe [mg/l]| 0.50 1.81 2.56 0.10 1.75 0.16 0.18 0.99 0.06 0.38 3.92 4.23
Zn [mg/l]| 0.081 & 0.028 | 0.026 | 0.018 @ 0.016 | 0.039 | 0.037 | 0.039 | 0.028 | 0.035 | 0.035 | 0.018
As [mg/l]|<0.002 <0.002 <0.002 <0.002 <0.002 <0.002|<0.002|<0.002|<0.002 <0.002|<0.002 <0.002
Hg [mg/l]|<0.001 <0.001 <0.001 <0.001 <0.001 <0.001|<0.001|<0.001|<0.001 <0.001|<0.001 <0.001
Coliforms
Fecal [ N/100 ] 25 135 285 0 116 1600 8 330 0 130 1550 2800
Total [N/100]| 1000 5760 6590 380 4480 8320 7850 4600 1280 8220 | 20100 | 24350

The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCO,.

The salinity is an unitless property of the water. It is calculated from an empirical relationship of salinity and the
conductivity of a standard solution
Water hardness is defined as the sum of the concentrations of calcio and magnesio, recorded as mg/l CaCO,
[Standard Methods for the Examination of Water and Wastewater (1992)]
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09.11.2001 Test Report/ BENI-SIG

SAMPLING TEST

San Ignacio de Moxos - Provincia Moxos

Characteristics of the Sampling Points

North of San Ignacio de Moxos there is the lake Iserere, of which the drinking water is taken and
distributed through a network of plastic pipes (white PVC). But only the old part of the village is
connected to this water delivery system.

Other water sources are rainwater tanks (noque, the use of those rainwater deposits is a well-
known habit by the long established residents), open wells (noria) and, in one case, a well whit a
manual water pump.

The majority of the old houses have own open wells (noria) of which a certain number is already out
of use for the houses being connected to the local water distribution system.

The sampling has been extended to the communities of Puerto San Borja and Monte Grande west
of San Ignacio, and to the eastward till Bermejo, Argentina and Fatima. All these localities count on
wells of the ‘semi surgente’ type installed by PRAS-BENI. In Puerto San Borja one sample was
taken directly out of the Rio Apere, whose water is frequently used by many residents.
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Sampling and ‘in situ’ — Observations: Details and Specific Data from the
Defined Sampling Points

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

SIG-1 Moxos / San Ignacio 28.09.2001/8.15h Puerto San Borja Under theAb”dQEI Bajo del

puente, Rio Apere

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Stream water Directly Light brown None Significant Significant
Agua corriente Directo Marrén claro Ninguno Bastante Bastante
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccién Lugar

SIG-2 [ Moxos / San Ignacio 28.09.2001/8.35h Puerto San Borja Terrain of the church

Predio de la Iglesia

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Reserved well water for Manual pump Clear None None Scarcely
city water supply
Agua de pozo para Bomba manual Claro Ninguno Ninguno Escasa
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccién Lugar

SIG-3 Moxos / San Ignacio 28.09.2001/9.30 h Comunidad “Monte Grande” Leandro Salvatierra
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Reserved well water for Manual pump Clear None None None
city water supply
Agua de pozo para Bomba manual Claro Ninguno Ninguno Ninguno
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccion Lugar

SIG-4 Moxos / San Ignacio 28.09.2001/ 10.00 h Laguna Isirere de San Ignacio
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant water Manual Clear None Significant Significant
Agua estancada Manual Claro Ninguno Bastante Bastante
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha /Hora de Muestreo | Direccion Lugar

SIG-5 Moxos / San Ignacio 28.09.2001/10.30 h Calle Montes esq. Ballivian José Santa Cruz

Type of Water Source
Tipo de Fuente
Rainwater

Agua de lluvia

Water taking Device
Tipo de Suministro
Manual

Manual

Color Odor
Color Olor
Clear None
Claro Ninguno

Turbidity Sedimentation
Turbidez Sedimentacion
None None
Ninguno Ninguno

Comments / Comentarios :
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09.11.2001 Test Report/ BENI-SIG
Sampling and ‘in situ’ — Observations
Continuation

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccion Lugar

SIG-6 Moxos / San Ignacio 28.09.2001/11.15h Calle Montes esq. Ballivian José Santa Cruz
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Tap Clear None Scarcely Scarcely
city water supply
Agua de pozo para Grifo Claro Ninguno Escasa Escasa
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SIG-7 Moxos / San Ignacio 28.09.2001/ 11.50 h Calle Santiesteban Sr. Domingo Angola (Pastor)
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Manual pump Clear None None None
Agua de pozo Bomba manual Claro Ninguno Ninguno Ninguno
Comments / Comentarios :

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccion Lugar

SIG-8 Moxos / San Ignacio 28.09.2001/ 12.45 h Comunidad Bermejo Public water pump / Bomba publica
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Pump Milky None Scarcely Scarcely
city water supply
Agua de pozo para Bomba Lechoso Ninguno Escasa Escasa
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Codigo Provincia / Municipio Fecha / Hora de Muestreo | Direccion Lugar

SIG-9 Moxos / San Ignacio 28.09.2001/ 13.25 h Comunidad “ La Argentina”
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Pump Milky None Scarcely Scarcely
city water supply
Agua de pozo para Bomba Lechoso Ninguno Escasa Escasa
abastecimiento del pueblo
Comments / Cmentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccion Lugar

SIG -10 | Moxos / San Ignacio 28.09.2001/ 14.40 h Community / Comunidad Fatima
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Manual pump Clear None None None
city water supply
Agua de pozo para Bomba manual Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Cmentarios : Precipitation (rain) during the sampling / Precipitaciones durante el muestreo
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09.11.2001 Test Report/ BENI-SIG
Results of Analysis
SAN IGNACIO 1- 10
Parameter SIG-1 | SIG-2 | SIG-3 | SIG-4  SIG-5 | SIG-6 @ SIG-7 | SIG-8 @ SIG-9 SIG-10
pH 7.13 6.70 6.62 7.35 7.74 6.60 6.08 6.95 6.16 6.9
Cond. [pS/cm] | 141 2145 363 41.0 97.5 41.8 224.0 1320 520 1258
Temp. [°C]1| 29.3 26.3 26.2 30.1 26.6 28.8 26.8 27.6 26.6 26.1
Alc. 8Img/]| 83.00 881.0 223.8 22.0 58.0 24.0 13.3 756.5 262.3 539.8
Salinity b 0.097 | 1.424 | 0.234 0.039 A 0.070 @ 0.039 0.147 | 0.860 @ 0.334 | 0.819
Hardness®[mgn]| 71.7 1328 | <174 <174 54.5 30.5 <17.4 80.2 101.4 133.8
Susp. Sol.[mg/]| 23.2 <3 <3 43.6 <3 <3 <3 <3 82.0 <3
coD [mgl]| 123 < 5 < 5 246 < 5 199 < 5 <5 710 < 5
BODsg [mgh]| <4 10 5 8 <4 7 4 6 6 6
F [mgl]| <0.1 | 1.10 1.04 | <01 <01 | <01 @ 0.34 027 | <0.1 | 0.90
PO4-P [mg/]| 0.14 0.09 0.11 0.08 0.26 0.13 0.12 0.10 0.27 0.11
NH4-N [mg/]| 0.06 0.07 0.05 0.06 0.03 0.16 0.10 0.18 0.27 0.17
NO»-N [mg/l]| 0.06 0.05 0.05 0.07 0.05 0.06 0.05 0.05 0.05 0.05
NO3-N [mg/l]] <0.23 | <0.23 | <0.23 | <0.23 0.72 0.20 <0.23 <0.23 | <0.23 <0.23
Ca [mgn]| 17.57 47.41 1.65 3.24 38.50 4.35 4.03 21.24 31.10 29.87
Fe [mgn]| 2.32 0.02 0.14 0.02 0.04 0.35 0.37 0.17 5.69 0.19
Zn [mg/]| 0.030 0.121 | 0.045 | 0.005 & 0.033 | 0.011 | 0.016 0.030 0.132 | 0.151
As [mg/l1| <0.002 <0.002 | <0.002 <0.002 <0.002 0.016 ' <0.002 <0.002 0.017 |<0.002
Hg [mg/l]|<0.001 <0.001|<0.001 <0.001 <0.001|<0.001 <0.001 <0.001 <0.001 <0.001
Coliforms
Fecal [N/100]| 120 0 12 35 0 0
Total [N/100]| 1920 250 1280 950 210 150

The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCO,
b The salinity is an unitless property of the water. It is calculated from an empirical relationship of salinity
and the conductivity of a standard solution.

CaCO,

[Standard Methods for the Examination of Water and Wastewater (1992)]
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09.11.2001 Test Report/ BENI-SJC

SAMPLING TEST

San José de Cabito - Provincia Moxos

Characteristics of the Sampling Points

The sampling points in the region called ‘San José de Cabito’ are very scattered and include the
following localities: the village San Lorenzo, the communities Monte Grande, Santa Rosa del Apere
and San José de Cabito. Of each locality between 2 to 4 representative drinking water samples
have been taken from rainwater tanks (noria) and ‘semi surgentes’ wells.

In Santa Rosa del Apere and San Jose de Cabito the Rio Apere is used for the supply of drinking
water. In San José de Cabito, additionally, there is a school with dormitory, which owns a deep well
with an elevated storage tank and an internal distribution through water pipes.
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Sampling and ‘in situ’ — Observations: Details and Specific Data from the
Defined Sampling Points

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SIC-1 | Moxos / San José de Cabito | 29.09.2001/10.00 h San Lorenzo g:!fn')\"oxc’s' al lado de Elisabeth
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Manual Brown None Significant Significant
Agua de pozo Manual Marrén Ninguno Bastante Bastante
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SJC-2 Moxos / San José de Cabito | 29.09.2001/10.30 h San Lorenzo, Restaurante Sra Miriam Saavedra (Profesora)
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Reserved Well Water for Manual pump Clear None None None
City Water Supply
Agua de Pozo para Bomba manual Claro Ninguno Ninguno Ninguno
Abastecimiento del Pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

sJC-3 | Moxos / San José de Cabito | 29.09.2001/ 11.25 h San Lorenzo South of the polyfunctional field

Al sur del polideportivo

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved Well Water for Manual pump Clear None None None
City Water Supply
Agua de Pozo para Bomba manual Claro Ninguno Ninguno Ninguno
Abastecimiento del Pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cédigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

SJC-4 | Moxos /San José de Cabito | 29.09.2001/ 13.35 h Monte Grande Central square / Plaza del Pueblo

Type of Water Source
Tipo de Fuente

Well water

Agua de pozo

Water taking Device
Tipo de Suministro
Directly

Directo

Color Odor
Color Olor
Clear None
Claro Ninguno

Turbidity
Turbidez
None

Ninguno

Sedimentation
Sedimentacion
A little

Un poco

Comments / Comentarios :
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09.11.2001 Test Report/ BENI-SJC
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Sampling and ‘in situ’ — Observations
Continuation

Code Community / District Date / Time of Sampling Address Location

Cédigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

SIC-5 | Moxos / San José de Cabito | 29.09.2001/ 13.55 h Monte Grande South of the central square

Al sur de la plaza

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly Clear None None Scarcely
Agua de pozo Directo Claro Ninguno Ninguno Escasa
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

SJC-6 | Moxos/San José de Cabito | 29.09.2001/ 14.25 h Monte Grande College / Escuela viejo
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly Light milky None None Scarcely
Agua de pozo Directo Levemente Ninguno Ninguno Escasa

lechoso

Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

SJC -7 | Moxos /San José de Cabito | 29.09.2001/ 16.30 h Santa Rosa del Apere Central square / Plaza
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Manual pump Light Milky Putry Scarcely Significant
city water supply
Agua de pozo para Bomba manual Levemente Putrefacto Escasa Bastante
abastecimiento del pueblo lechoso
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

SJC -8 | Moxos /San José de Cabito | 29.09.2001/ 16.45 h Santa Rosa del Apere River / Rio Apere
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stream water Directly Light brown Putrid Significant Significant
Agua corriente Directo Marrén claro Putrefacto Bastante Bastante
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

SIC-9 | Moxos / San José de Cabito | 29.09.2001 / 18.15 h San José de Cabito River Apere, general water supply

Rio Apere, suministro del pueblo

Type of Water Source
Tipo de Fuente
Stream water

Agua corriente

Water taking Device
Tipo de Suministro
Directly

Directo

Color Odor
Color Olor
Yellow None
Amarrillo Ninguno

Turbidity
Turbidez
Scarcely
Escasa

Sedimentation
Sedimentacion
Scarcely
Escasa

Comments / Comentarios :
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09.11.2001 Test Report/ BENI-SJC
. .- . , .
Sampling and ‘in situ’ — Observations
Continuation

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

SJC-10 | Moxos / San José de Cabito | 29.09.2001 / 18.40 h San José de Cabito Main square, next to Cabito

Plaza, al lado de Cabito

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Reserved well water for Manual pump None None None None
city water supply
Agua de pozo para Bomba manual Ninguno Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SJC -11 | Moxos / San José de Cabito | 29.09.2001/ 19.55 h Salida a Eva— Eva (JesUs Maria) | Family / Familia Moye
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Reserved well water for Manual pump None None None Scarcely
city water supply
Agua de pozo para Bomba manual Ninguno Ninguno Ninguna Escasa
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cédigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SIC-12 | Moxos / San José de Cabito | 29.09.2001/19.20 h Dormitory / Internado "San José

de Cabito Jesus Maria

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Tap None None None None
Agua de pozo Grifo Ninguno Ninguno Ninguna Ninguna
Comments / Comentarios : -
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09.11.2001 Test Report/ BENI-SJC
Results of Analysis
SAN JOSE DE CABITO 1- 12
Parameter SJC-1 | SJC-2 | SJC-3 | SJC-4 | SJC-5 | SJC-6 | SJC-7 | SJC-8 | SJC-9 |SJC-10 |SJC-11 |SJicC-12
pH 5.04 5.57 5.58 5.25 5.45 5.58 7.20 7.56 7.80 6.72 6.32 7.06
Cond. [pS/cm] | 198 410 102 53.5 80.1 216 845 155 94.2 1024 202 935
Temp. [°C]| 26.9 26.8 27.7 27.6 26.8 26.8 27.5 315 31.6 26.6 26.2 27.6
Alc. 8Img/N]| 33.0 99.3 36.3 225 26.0 325 595.0 99.0 60.8 647.5 | 1385 | 6325
Salinity b 0.131 | 0.264 | 0.073 | 0.045 | 0.060 | 0.142 | 0.545 | 0.106 | 0.070 | 0.663 | 0.133 0.604
Hardness®[mg/l]| 66.1 108.2 <174 | 411 54.4 72.8 41.6 110.1 61.0 26.4 48.6 31.6
Susp. Sol.[mg/l]| 199.6 <3 <3 <3 <3 <3 16.4 3.6 13.6 <3 8.0 <3
COD [mg/ll]| < 5| <5 | <5 | <5 |<5 <5 | <5 0979 113 | < 5 < 5 | < 5
BODsg [mg/l]| <4 <4 <4 <4 <4 <4 <4 4 5 <4 <4 <4
F [mg/l]| <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 1.56 <0.1 <0.1 0.68 <0.1 1.01
PO4-P [mg/l]| 0.12 | <0.05 | 0.17 0.08 | <0.05 0.06 0.32 0.11 0.11 0.14 0.30 0.35
NH4-N [mg/l]| 0.13 0.06 0.024 0.07 0.07 0.09 0.21 0.06 0.07 |<0.015| 0.18 0.04
NO»>-N [mg/l]| 0.07 0.08 0.10 0.09 0.07 0.06 0.09 0.05 0.08 0.05 0.06 0.05
NO3-N [mg/l]| 3.45 | <0.23 |<0.23 | <0.23  1.03 0.77 | <0.23 | <0.23 | <0.23 | <0.23 | <0.23 | <0.23
Ca [mg/l]| 18.92 | 60.98 7.86 10.08 | 13.69 | 21.27 | 16.58 | 18.11 | 11.15 4.32 8.58 6.19
Fe [mg/l]| 1.26 4.65 11.36 1.39 0.067 1.56 0.059 1.81 1.75 0.07 2.34 0.10
Zn [mg/l]| 0.039 | 0.033 | 0.058 | 0.035 | 0.016 | 0.009 | 0.028 0.018 | 0.007 | 0.077 1.70 0.043
As [mg/l] < 0.002 | 0.005 | 0.002 | 0.004 <0.002| 0.002 |<0.002 <0.002|<0.002 0.013 <0.002
Hg [mg/l] < < < < < < < <0.001 < 0.001|<0.001 <0.001 <0.001
Coliforms
Fecal [N/100]| 650 0 0 55 240 50 2800 40 190 0 5 0
Total [N/100]| 6300 0 0 2450 3200 5800 9400 2300 1760 0 25 210

the conductivity of a standard solution.

CaCO,

[Standard Methods for the Examination of Water and Wastewater (1992)]

The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCO,
The salinity is an unitless property of the water. It is calculated from an empirical relationship of salinity and

Water hardness is defined as the sum of the concentrations of calcio and magnesio, recorded as mg/I
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Provincia Moxos

This location corresponds to the most southern point of the survey study and, at the moment, it is
only reachable through the zone of the Chapare of Cochabamba. The only sources for the
extraction of drinking water for this community are the Rio Izacese to the north and the Rio
Sasasama to the south. For this reason only two representative water samples, one of each river,
could be taken in the location.

Sampling and ‘in situ’ — Observations: Details and Specific Data from the
Defined Sampling Points

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

STR-1 | Moxos / Santisima Trinidad | 26.10.2001/10.20 h - Rio lzacese
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stream water Directly Clear None None Scarcely
Agua corriente Directo Claro Ninguno Ninguna Escasa
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

STR-2 Moxos / Santisima Trinidad | 26.10.2001/11.15h - Rio Sasama
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stream water Directly Clear None None Scarcely
Agua corriente Directo Claro Ninguno Ninguna Escasa

Comments / Comentarios :

W-45
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Test Report/ BENI-STR

Results of Analysis

A M B

SANTISIMA TRINIDAD 1 - 2

Parameter STR-1 | STR-2
pH 522 @ 4.22
Cond. [pS/icm]| 38.7 84.6
Temp. [°C]1l 29.0 29.2
Alc. armgn]| 16.5 21.0
Salinity P 0.037 | 0.063
Hardness®[mg/l] <17.4 | 44.45
Susp. Sol.[mg/]| <3 <3
COoD [mgh]] <5 <5
BODsg [mgl]l] <4 <4

F [mg/]| <0.1 0.23
PO4-P [mg/l]| 0.17 0.06
NH4-N [mg/l]| 0.04 0.02
NO»-N  [mg/]|<0.015 <0.015
NO3-N  [mg/]| <0.23 <0.23
Ca [mg/l]| 4.89 | 14.09
Fe [mg/]| 0.78 0.16
Zn [mg/]| 0.033 | 0.036
As [mg/l]| < 0.002 < 0.002
Hg [mg/l]| <0.001 < 0.001
Coliforms

Fecal [ N/100 ] 0 0
Total [N/100]| 3190 4640

0

ENT AL

& The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCO,

b The salinity is an unitless property of the water. It is calculated from an empirical relationship of
salinity and the conductivity of a standard solution

¢ Water hardness is defined as the sum of the concentrations of calcio and magnesio, recorded
as mg/l CaCO,. [Standard Methods for the Examination of Water and Wastewater (1992)]
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09.11.2001 Test Report/ BENI-SJO

SAMPLING TEST

San Joaquin - Provincia Mamoré

Characteristics of the Sampling Points

In San Joaquin exists an extensive network which connects nearly every housing to the local
drinking water supply. In the village there are two elevated water tanks, but only one is in use right
now. It must be stressed that the actual water supply by the cooperative is not a permanent service
what means it depends on the function of the electric generator of the village (designated hours of
the day).

In spite of the existence of the local distribution red the overwhelming majority of the population
uses their own wells (noria) as a water source. There are two reasons for that behavior: on the one
hand there is a prejudice that the water of the own open well is ‘sweet water’ and the water supplied
by the network is ‘salty water’. On the other hand a great deal of the residents doesn’t take water
out of the local network because of economic reasons (the quotes of the cooperative can't be paid).
Because of the quoted reasons and to get a more representative result of the actual situation the
major part of the samples have been taken from the private water sources (open wells - noria).
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Sampling and ‘in situ’ — Observations: Details and Specific Data from the
Defined Sampling Points

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SJO -1 | Mamoré/ San Joaquin 02.10.2001/14.35h Calle Santa Cruz esq. 6 de Agosto | Felix Mejia Duran
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Manual Clear None None None
Agua de pozo Manual Claro Ninguno Ninguna Ninguna
Comments / Comentarios :

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

. . Radio station / Radio emisora

SJO -2 | Mamoré/ San Joaquin 02.10.2001/14.55 h Calle Sucre 19 “Agua dulce”, Sr. Wilbaldo Bravo
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly Clear None None None
Agua de pozo Directo Claro Ninguno Ninguna Ninguna
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SJO -3 | Mamoré/ San Joaquin 02.10.2001/15.15 h Calle Sucre 19 Sr. Wilbaldo Bravo R.
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Tap Clear None None None
city water supply
Agua de pozo para Grifo Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SJO -4 | Mamoré/ San Joaquin 02.10.2001/15.30 h Calle 21 de Agosto Family / Familia Osman Cortez
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly Clear None None None
Agua de pozo Directo Claro Ninguno Ninguna Ninguna
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SJO -5 | Mamoré/ San Joaquin 02.10.2001/16.10 h Calle Bolivar 46 Dalecio Nufiez
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Manual Clear None None None
Agua de pozo Manual Claro Ninguno Ninguna Ninguna

Comments / Comentarios :
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09.11.2001 Test Report/ BENI-SJO
. .- . , .
Sampling and ‘in situ’ — Observations
Continuation

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SJO -6 | Mamoré/San Joaquin 02.10.2001/ 16.45 h Calle German Busch 26 Family / Familia Ortiz
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with a bucket Clear None None None
Agua de pozo Directo con balde Claro Ninguno Ninguna Ninguna
Comments / Comentarios : Rain during the sampling / Lluvia durante el muestreo

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SJO-7 | Mamoré/San Joaquin 02.10.2001/ 17.05 h Calle Tarija 31 ;"’I‘Drg"y / Familia Pedro Bejarano
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with a bucket Clear None None Perceptible
Agua de pozo Directo con balde Claro Ninguno Ninguna Perceptible
Comments / Comentarios : Rain before sampling / Lluvia antes del muestreo

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

SJO -8 | Mamoré /San Joaquin 02.10.2001/17.35h Calle 18 de Noviembre 43 Family / Familia Sadi Sosa Ojopi
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Reserved well water for Tap Clear None None None
city water supply
Agua de pozo para Grifo Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios : Rain before sampling / Lluvia antes del muestreo

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

SJO -9 | Mamoré/San Joaquin 02.10.2001/ 17.55 h Calle 18 de Noviembre 29 Family / Familia Risco
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Reserved well water for Tap Clear None None None
city water supply
Agua de pozo para Grifo Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios : Rain before sampling / Lluvia antes del muestreo

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SJO -10 | Mamoré / San Joaquin 02.10.2001/ 18.10 h Calle Bolivar 1 Family / Familia Jimmi Melgar

Type of Water Source

Tipo de Fuente

Reserved well water for
city water supply

Agua de pozo para
abastecimiento del pueblo

Water taking Device
Tipo de Suministro
Tap

Grifo

Color Odor
Color Olor
Clear None
Claro Ninguno

Turbidity Sedimentation
Turbidez Sedimentacion
None None
Ninguna Ninguna

Comments / Comentarios :

Rain before sampling / Lluvia antes del muestreo
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09.11.2001 Test Report/ BENI-SJO
Results of Analysis
SAN JOAQUIN 1 -10

Parametro SJO-1 | SJO-2 | SJO-3 SJO-4 | SJO-5 | SJO-6  SJO-7 | SJO-8 | SJO-9 SJO-10
pH 4.78 5.95 5.10 5.60 4.60 5.70 5.00 5.12 5.93 5.80
Cond. [uS/em]| 33 131 62 279 159 26 12 65 28 36
Temp. [°’C]| 271 | 271 296 | 275 | 267 | 266 269 | 307 | 303 300
Alc. [mgh]| 4.5 25.5 6.5 14.3 3.3 11.3 3.3 3.3 15.0 13.0
Salinidad [mg/]| 0.033 = 0.090 | 0.050 | 0.181 | 0.107 | 0.029 | 0.022 | 0.052 @ 0.032 | 0.028
Dureza [mgll]| <17.4 | 202 | <17.4  28.0 27.5 282 | <174 <174 | <174 <174
S6l.Sus. [mg/l]| <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
DQO [mgn]] < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
DBOs [mg/]| < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4 < 4
F [mgN]| <01 | <01 <01 | <01 | <01 <01 | <01 <01 | <01 <01
POy4-P [mg/]| 0.06 0.06 | <0.05 <0.05 | <0.05 0.05 | <0.05 <0.05 ]| <0.05 <0.05
NH4-N [mg/l]| 0.04 0.02 |<0.015 <0.015| 0.07 0.05 0.05 0.02 0.02 0.02
NO»-N [mg/]| 0.05 0.05 0.04 0.05 0.06 0.05 0.05 0.05 0.05 0.04
NO3-N  [mg/]| 1.04 042 217 922 7.1 033 037 249 | <0.23 0.49
Ca [mg/l]| 0.63 10.59 1.07 12.82 2.65 2.76 0.37 0.83 0.90 1.01
Fe [mg/]| 0.13 0.26 | <0.05 <0.05 | <0.05  0.18 054 | <0.05 <0.05 <0.05
Zn [mg/1| 0.014 | 0.115 | 0.072 | 0.010 | 0.016 | 0.042 | 0.072 | 0.078 @ 0.057 | 0.053
As [mg/l]]<0.002  <0.002 <0.002 <0.002<0.002 <0.002 <0.002|<0.002 <0.002 <0.002
Hg [mg/l]|<0.001 | <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Coliformes
Fecales [N/100] 520 45 1160 22 210 25 0 0
Totales [N/100]| 5220 2900 9860 2650 3480 3200 7800 8000

The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCOg
The salinity is an unitless property of the water. It is calculated from an empirical relationship of salinity
and the conductivity of a standard solution
Water hardness is defined as the sum of the concentrations of calcio and magnesio, recorded as mg/l

CaCOg.

[Standard Methods for the Examination of Water and Wastewater (1992)]
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09.11.2001 Test Report/ BENI-SRA

SAMPLING TEST

San Ramén - Provincia Mamoré

Characteristics of the Sampling Points

In this village the situation is very similar to the previously described of San Joaquin (chapter
BENI-SJO). As well there exist the same behavior with respect to the consumption of the supplied
water by the local network accompanied with the same arguments to use private sources of
drinking water. Therefore, the 10 samples of this locality have been taken from the local supply and

from the private wells respectively.
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Sampling and ‘in situ’ — Observations: Details and Specific Data from the

Defined Sampling Points

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SRA -1 | Mamoré / San Ramoén 03.10.2001/9.00 h Calle Coronel Viera 48 Family / Familia Merin Cuellar
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Well water Directly Clear None None None
Agua de pozo Directo Claro Ninguno Ninguna Ninguna
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SRA -2 | Mamoré / San Ramoén 03.10.2001/9.10h Calle Coronel Viera 48 Family / Familia Merin Cuellar
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Reserved well water for Tap Clear None None None
city water supply
Agua de pozo para Grifo Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SRA -3 | Mamoré / San Ramoén 03.10.2001/9.30 h Calle Ayacugho 23, Family / Familia Suéarez Arriaza

San Ramoncito

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Tap Clear None None None
city water supply
Agua de pozo para Grifo Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SRA -4 | Mamoré / San Ramoén 03.10.2001/9.45h Calle Walter Serrath, Family / Familia L6pez - Serrath

esq. Calle Junin

Type of Water Source

Tipo de Fuente

Reserved well water for
city water supply

Agua de pozo para
abastecimiento del pueblo

Water taking Device
Tipo de Suministro
Tap

Grifo

Color Odor
Color Olor
Clear None
Claro Ninguno

Turbidity Sedimentation
Turbidez Sedimentacion
None None
Ninguna Ninguna

Comments / Comentarios :
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09.11.2001 Test Report/ BENI-SRA
. .- . , .
Sampling and ‘in situ’ — Observations
Continuation
Results of Analysis

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SRA -5 | Mamoré / San Ramoén 03.10.2001/ 10.05 h Calle Junin 4, Close to the port/ Family / Familia L6pez - Serrath

Cerca del puerto

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Tap Clear None None None
city water supply
Agua de pozo para Grifo Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

SRA -6 | Mamoré / San Ramoén 03.10.2001/ 10.30 h Plaza Principal 5 Family / Familia Vaca - Arriaga
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Reserved well water for Tap Clear None None None
city water supply
Agua de pozo para Grifo Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

SRA -7 | Mamoré / San Ramoén 03.10.2001/ 11.00 h Calle Coronel Viera 2 Family / Familia Ramona Vargas
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Tap Clear None None None
city water supply
Agua de pozo para Grifo Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SRA -8 | Mamoré / San Ramén 03.10.2001/11.15h Calle Coronel Viera 2 Mauro Huasico
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly Clear None None None
Agua de pozo Directo Claro Ninguno Ninguna Ninguna
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

SRA -9 | Mamoré /san Ramén 03.10.2001/11.25 h Calle al sur del Colegio "Lucio Rémulo Moriva

Soria” esq 18 de Noviembre

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by Tap Clear None None None
water cooperative
Agua potable suministrada | Grifo Claro Ninguno Ninguna Ninguna
por la cooperativa
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cédigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

SRA-10 | Mamoré / San Ramén 03.10.2001/11.45h Calle Itunama 10 Family / Familia Herminio Velo
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Tap Clear None None None
city water supply
Agua de pozo para Grifo Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo

Comments / Comentarios :




jo}]

L ABORATOR

1 0

Mm E D 1

0

A M B

I ENT AL

09.11.2001 Test Report/ BENI-SRA

SAN RAMON 1 -10
Parameter SRA-1 | SRA-2 | SRA-3 | SRA-4  SRA-5 SRA-6 | SRA-7 | SRA-8 SRA-9 SRA-10
pH 5.28 5.6 5.50 5.95 5.57 5.57 5.62 5.18 5.55 5.48
Cond. [pS/em]| 72.1 241 22.0 284 22.3 21.3 215 168 204 20.9
Temp. [°C]] 26.1 28.2 27.8 25.2 29.6 29.2 29.9 26.8 30.4 30.2
Alc. 8 mg/l]| 7.90 7.40 7.20 | 10.80 | 8.10 7.60 8.50 8.50 8.20 8.80
Salinity P 0.055 | 0.029 0.028 | 0.030 | 0.029 | 0.028 @ 0.028 0.113 0.028  0.028
Hardness®[mg/l] <17.4 | <174 <174 | <174 <174 <174 <174 <174 <174 <174
Susp. Sol.[mgn]| <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
coD [mgll]| <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
BODs  [mg/]| <4 <4 <4 <4 <4 <4 <4 <4 <4 <4
F [mgll]| <0.1 <01 <01 <01 <01 02 <01 <01 <01 <01
PO4-P [mg/]| 0.07 | <0.05 | <0.05 <0.05 <0.05 <0.05 <0.05 6 0.10 | <0.05 <0.05
NH4-N [mg/]| 0.05 0.03 0.04 0.04 0.03 0.04 0.03 0.04 0.03 0.04
NO»-N [mg/l]| 0.05 0.04 0.04 0.05 0.05 0.04 0.04 0.05 0.04 0.04
NO3-N [mg/l]| 2.37 0.86 0.52 0.48 0.54 0.5 0.47 3.08 0.52 0.52
Ca [mg/l]| 2.66 0.89 1.00 2.05 0.84 0.76 1.08 5.26 4.68 4.48
Fe [mg/]| 0.02 0.02 0.02 0.03 | <0.01 0.02 0.03 0.06 | <0.01 0.02
Zn [mg/]| 0.006 0.629 0.720 0.743 | 0.700 | 0.789 | 0.758 | 0.027 @ 0.693 | 0.773
As [mg/11]< 0.002 < 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002|<0.002 <0.002
Hg [mg/l]|<0.001|<0.001 <0.001 <0.001 <0.001 <0.001|<0.001 <0.001 <0.001 <0.001
Coliforms
Fecal [N/100]| 15 110 0 0 20 0
Total [N/100]| 2350 950 100 580 2100 1150

The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCOg

The salinity is an unitless property of the water. It is calculated from an empirical relationship of
salinity and the conductivity of a standard solution
Water hardness is defined as the sum of the concentrations of calcio and magnesio, recorded as

mg/l CaCOg3.

[Standard Methods for the Examination of Water and Wastewater (1992)]
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09.11.2001 Test Report/ BENI-BUV

SAMPLING TEST

Buena Vista - Provincia Mamoré

Characteristics of the Sampling Points

Buena Vista is a community situated along the eastern banks of the Rio Machupo. This location is
very difficult to approach during the dry season since it doesn’t exist a connection through a country
road.

In this community there are various well of the ‘semi surgente’ type (see chapter Trinidad)
installed by PRAS-BENI, which are less used by the population, for the water often has a milky
aspect or a certain grade of turbidity. That's why the majority of the people consumes the drinking
water from a well which is located at about 150 m to the east of the village.

A second open well exists on a private terrain, however the use of the well isn't restricted to the

public.
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Sampling and ‘in situ’ — Observations: Details and Specific Data from the
Defined Sampling Points

Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar
BUV -1 | Mamoré /Buena Vista 04.10.2001/9.25h South of the comm}umty Francisca Arancibia
Al sur de la comunidad
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Well water Directly with a bucket Light milky None Scarcely Scarcely
Agua de pozo Directo con balde Levemente Ninguno Escasa Escasa
lechoso
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar
BUV -2 | Mamoré / Buena Vista 04.10.2001/ 10.00 h West of the main square / Delante de Benedito Camama
Al oeste de la plaza
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Manul pump Brown Earthy Complete Scarcely
city water supply
Agua de pozo para Bomba manual Marrén Terroso Completa Escasa
abastecimiento del pueblo
Lo The well water isn’t frequently used because the water is very muddy
Comments / Comentarios : - .
El agua de este pozo no se utiliza a menudo porque su agua es muy turbia
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar
BUV-3 | Mamoré/Buena Vista 04.10.2001/10.10 h Public well of the village / Noria
comunitaria al naciente del
Villerio
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with abucket Clear Earthy Scarcely None
Agua de pozo Directo con balde Claro Terroso Escasa Ninguna
Comments / Comentarios : This well is used by all of the residents / Este pozo es utilizado por toda la comunidad
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar
BUV-4 | Mamoré / Buena Vista 04.10.2001/10.30 h Northe of the village
Al Norte del Villerio
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Manual pump Clear None None Scarcely
city water supply
Agua de pozo para Bomba manual Claro Ninguno Ninguna Escasa
abastecimiento del pueblo

Comments / Comentarios :

This well is used for potable water supply / Este pozo es utilizado para agua potable
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09.11.2001 Test Report/ BENI-BUV
. .- . , .
Sampling and ‘in situ’ — Observations
Continuation
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar
BUV -5 | Mamoré/Buena Vista 04.10.2001/ 10.55 h Noria al “centro del villerio” North of thev_lllage
Al norte del villerio
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Manual pump Milky Earthy Significant Significant
city water supply
Agua de pozo para Bomba manual Lechoso Terroso Bastante Bastante
abastecimiento del pueblo
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar
BUV-6 | Mamoré / Buena Vista 04.10.2001/11.10 h In front of the school North of the village

Delante de la escuela

Al norte del villerio

Type of Water Source

Tipo de Fuente

R Reserved well water for
city water supply

Agua de pozo para
abastecimiento del pueblo

Water taking Device
Tipo de Suministro
Manual pump

Bomba manual

Color
Color
Light Pink

Rosado Claro

Odor
Olor
Earthy

Terroso

Turbidity
Turbidez
Complete

Completa

Sedimentation
Sedimentacion
High

Alta

Comments / Comentarios :
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Results of Analysis

BUENA VISTA1-6

I ENT AL

Parameter BUV-1 BUV-2 BUV-3 | BUV-4 BUV-5 BUV-6
pH 4.17 4.61 4.11 4.41 4.68 4.40
Cond. [pSlem]| 18.4 14.1 9.29 11.8 15.3 14.0
Temp. [°’C]| 26.8 27.8 26.8 27.6 28.3 28.6
Alc. 8 mg/l]| 2.40 3.80 1.30 3.20 4.00 2.40
Salinity b 0.025 | 0.024 | 0.021 @ 0.023 0.025 @ 0.024
Hardness®[mg/l] <174 | <174 <174 | <174 <174 | <174
Susp. Sol.[mg/]| <3 407.2 <3 <3 114.8 529.2
COoD [mgh]| <5 <5 <5 <5 <5 <5
BODsg [mgn]| <4 <4 <4 <4 <4 <4
F [mgA]| <01 | <01 | <01 <01 <01 <01
PO4-P [mgl]| <0.05  0.07  <0.05 <0.05 <0.05 <0.05
NH4-N [mg/]| 0.04 0.08 0.04 0.02 | <0.015| 0.03
NO2-N [mg/l]| 0.05 0.07 0.06 0.05 0.05 0.04
NO3-N [mgn]| <0.23 | <0.23 <0.23 <0.23 <0.23  <0.23
Ca [mg/l]| 0.59 0.21 0.15 0.60 0.06 0.50
Fe [mg/n]| 0.41 2.29 0.25 0.06 0.31 0.23
Zn [mg/]| 0.038 | 0.810 | 0.020 @ 0.830 @0.794 | 0.818
As [mg/l]| < 0.002 < 0.002 | <0.002  <0.002 <0.002 < 0.002
Hg [mg/11] <0.001 <0.001 | <0.001 <0.001 <0.001 <o0.001
Coliforms

Fecal [ N/100 ] 920 0 105

Total [N/100]| 3480 7500 3200

& The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCOg
The salinity is an unitless property of the water. It is calculated from an empirical relationship of

salinity and the conductivity of a standard solution

C  Water hardness is defined as the sum of the concentrations of calcio and magnesio, recorded as
mg/l CaCO3.
[Standard Methods for the Examination of Water and Wastewater (1992)]
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SAMPLING TEST

Santa Rosa de Vigo - Provincia Mamoré

Characteristics of the Sampling Points

The sampling points of the region ‘Santa Rosa de Vigo' enclose communities situated along the
route San Joaquin - Puerto Siles - Santa Rosa de Vigo - Alejandria. All of those locations are
geographically rather distant from each other. It is to be stressed out that in every locality the
drinking water supply for the population has got it's own characteristics.

In Chaco Lejos two samples were taken, one from a well of the ‘semi surgente’ type with a manual
water pump, of which a certain number exists in this community. The second sample was taken
from an open well (noria), which has a remarkable water output and is very frequented by the
population.

Alturas de Carmen located about two kilometers before reaching the Rio Mamoré in Puerto Siles,
has got only open wells (noria) used for the drinking water supply.

Puerto Siles, an important river port, lies on the banks of the Mamoré, whose water is
predominantly used as the source of drinking water by the population. However, there are as well
deposits and water tanks for either rainwater or water delivered from Alturas de Carmen.

Santa Rosa de Vigo is a community situated on the banks of the Rio Mamoré. For the water supply
exist two open wells (noria) of which one already dried out during the dry season. Additional to the
wells there are artificial water holes, so called ‘pauros’ situated along the slopes of the river bank.
Those deposits serve as the drinking water source for the majority of the residents.

The ‘pauro’ is a little artificial excavation in a clay layer, which accumulates water coming out from
theoverlaying horizon with a low productiveness (water arteries). This horizon is also the providing
source for the wells (noria) in the interior. Because of the horizontal limited extension of the water
bearing horizon the water source gradually dries out in some parts of the river slope.

In the community of Alejandria the drinking water supply is asured by the wells ‘semi surgente’ whit
manual water pumps installed by PRAS-BENI.
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Sampling and ‘in situ’ — Observations: Details and Specific Data from the
Defined Sampling Points

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SRV-1 Mamoré/Santa Rosa de Vigo | 04.10.2001/ 13.35 h Well north of the village

Noria al norte del pueblo

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with a bucket Milky None None None
Agua de pozo Directo con balde Lechoso Ninguno Ninguna Ninguna
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SRV -2 Mamoré /Santa Rosa de Vigo | 04.10.2001/ 13.55 h “Pauro” Norte
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly Milky None None None
Agua de pozo Directo Lechoso Ninguno Ninguna Ninguna
Comments / Comentarios : The Pauro is situated on a slope of the river bank / El Pauro esta localizado en un barranco de rio

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SRV -3 Mamoré /Santa Rosa de Vigo | 04.10.2001/ 14.10 h f’auro (ilose to the port

Pauro” cerca del puerto

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water - Stream water Directly Milky None None None
Agua de pozo - Agua Directo Lechoso Ninguno Ninguna Ninguna
corriente
Comments / Comentarios : “Pauro “ with weeds /“Pauro” con algas

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SRV -4 Mamoré /Santa Rosa de Vigo | 04.10.2001/14.25 h “Pauro” a 250m del N 3
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water - Stream water Directly Milky Like seaweed None None
Agua de pozo - Agua Directo Lechoso Olor a algas Ninguna Ninguna
corriente
Comments / Comentarios : Pauro supplies .th.e mayor part of the drinking Water.to the city

Pauro que suministrala mayor parte del agua a la ciudad

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SRV -5 Mamoré /Santa Rosa de Vigo | 04.10.2001/18.30 h Puerto Siles Rio Mamoré
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stream water Directly Lightly yellow None None Low
Agua corriente Directo Levemente Ninguno Ninguna Baja

amarillo

Comments / Comentarios :
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Continuation

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SRV -6 Mamoré/Santa Rosa de Vigo | 04.10.2001/18.30 h Puerto Siles Sra Bella Vda de Angulo
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Rain water Rain water tank Clear None None None
Agua de lluvia Noque Claro Ninguno Ninguna Ninguna
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SRV -7 Mamoré / Santa Rosa de Vigo | 06.10.2001/10.30 h Comunidad “Chaco Lejos” Family / Familia Jorge Galindo
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Manual Pump Milky None None None
city water supply
Agua de pozo para Bomba manual Lechoso Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SRV -8 amoré / Santa Rosa de Vigo | 06.10.2001/ 10.45 h Comunidad “Chaco Lejos” Nor!a east of the v_|||age

Noria al este del villerio

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Well water Directly with a bucket Clear None None Scarcely
Agua de pozo Directo con balde Claro Ninguno Ninguna Escasa
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SRV -9 Mamoré/ Santa Rosa de Vigo | 06.10.2001/11.30 h Puerto Siles- Altura del Carmen Nori of th? _famlly ). Ggllndo

Noria familia Juan Galindo

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Well water Directly with a bucket Milky None None Scarcely
Agua de pozo Directo con balde Lechoso Ninguno Ninguna Escasa
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SRV-10 Mamoré / Santa Rosa de Vigo | 06.10.2001/ 11.45 h Puerto Siles - Alturas del Carmen | Family / Familia Manuel Abrego
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with a bucket Clear None None None
Agua de pozo Directo con balde Claro Ninguno Ninguna Ninguna

Comments / Comentarios :
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Sampling and ‘in situ’ — Observations
Continuation

Code Community / District Date / Time of Sampling Address Location

Cédigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

SRV-11 Mamoré / Santa Rosa de Vigo | 06.10.2001/ 12.45 h Comunidad Alejandria Pozo Familia Guzméan y Mole
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Pump Milky None None Scarcely
city water supply
Agua de pozo para Bomba Lechoso Ninguno Ninguna Escasa
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Caédigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

SRV-12 Mamoré / Santa Rosa de Vigo | 06.10.2001/ 13.05 h Comunidad Alejandria College / Escuela

Type of Water Source

Tipo de Fuente

Reserved well water for
city water supply

Agua de pozo para
abastecimiento del pueblo

Water taking Device
Tipo de Suministro
Pump

Bomba

Color Odor
Color Olor
Clear None
Claro Ninguno

Turbidity
Turbidez
None

Ninguna

Sedimentation
Sedimentacion
None

Ninguna

Comments / Comentarios :
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Results of Analysis
SANTA ROSA DE VIGO 1-12
Parameter SRV-1 | SRV-2 | SRV-3 |SRV-4 | SRV-5 | SRV-6 | SRV-7 | SRV-8 | SRV-9 SRV-10 SRV-11 SRV-12
pH 4.78 4.65 5.89 4.65 8.46 7.75 4.83 5.42 4.26 4.19 4.87 5.38
Cond. [pS/em]| 30.3 54.4 162 57.4 250 103 19.1 435 18.7 20.4 27.1 41.7
Temp. [°C]| 285 294 33.2 30.0 28.5 26.6 31.8 29.3 29.2 29.3 28.0 27.8
Alc. 8Img/l]| 11.4 5.7 24.0 7.8 90.2 58.8 8.6 15.8 2.5 <2 13.2 21.0
Salinity b 0.033 | 0.046 | 0.110 | 0.048 | 0.163 | 0.073 | 0.028 | 0.040 | 0.027 | 0.027 @ 0.030 0.038
Hardness®[mg/l] <17.4 | <174 <174 | <174 <174 | <174 <174 <174 <174 <174 <174 <174
Susp. Sol.[mg/]| <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
COD [mg/l]| <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
BODs [mg/]| <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4
F [mg/l]| <01 | <01 | <01 <01 0.12 0.1 <01 <01 | <01 <01 | <01 | <01
PO4-P [mg/l]| <0.05 | <0.05 <0.05 <0.05 ) <0.05  0.16 0.05 | <0.05 | 0.07 |<0.05  0.13 0.07
NH4-N [mg/l]| 0.13 0.03 0.08 0.03 0.06 0.22 0.03 0.03 0.07 0.03 0.05 0.04
NO»>-N [mg/l]| 0.06 0.06 0.07 0.06 0.06 0.08 0.05 0.05 0.06 0.05 0.06 0.05
NO3-N [mg/l]| <0.23 | 3.06 7.82 240 | <0.23| 024 | <023 0.86 0.41 050 | <0.23 | <0.23
Ca [mg/l]| 3.41 5.45 13.69 4.89 5.42 28.99 0.74 5.36 0.43 0.28 1.94 2.09
Fe [mg/l]| 0.90 0.60 0.06 0.21 0.56 0.06 0.09 0.25 0.20 0.17 0.26 0.64
Zn [mg/l]| 0.015 |<0.005 0.017 0.023 | 0.011 | 0.220 | 0.699 | 0.096 @ 0.056 | 0.043 | 0.155 | 0.096
As [ mg/l]{<0.002 | < 0.002 < 0.002 < 0.002 < 0.002 <0.002 | <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Hg [mg/l]{<0.001 < 0.001 < 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Coliforms
Fecal [ N/100 ] 5 1450 2320 7000 2800 | 3500 230 440 220 30 0 0
Total [N/100]| 5800 | 23200 | 13900 | 35000 | 28500 | 21000 @ 1160 2900 | 5700 1700 1350 | 3640

The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCOg

The salinity is an unitless property of the water. It is calculated from an empirical relationship of salinity and the
conductivity of a standard solution
Water hardness is defined as the sum of the concentrations of calcio and magnesio, recorded as mg/l CaCOg5.

[Standard Methods for the Examination of Water and Wastewater (1992)]
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SAMPLING TEST

Riberalta - Provincia Mamoré

Characteristics of the Sampling Points

The city of Riberalta has got a relatively new system of drinking water supply, but limited to the old
city center. The suburbs, some of them very recently built, don't count on this service.

However, as well in Riberalta like in the previously described locations of San Joaquin and San
Ramon the local drinking water distribution is very rarely used by the residents. On one hand exists
the sensation that the tab water is 'salty’, on the other hand a great deal of the people can't or
doesn't want to pay for the drinking water service. For those reasons, the majority of the population
uses water from their wells (noria) and the water supplied by the cooperative for other domestic
purposes.

The mayor part of the collected water samples comes from wells (noria) of the suburbs of
Riberalta.
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Sampling and ‘in situ’ — Observations: Details and Specific Data from the
Defined Sampling Points

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccion Lugar

RIB-1 | Riberalta/Vaca Diez 13.10.2001/ 7.45h Barrio El Cerrito Closeto the bus stop /cerca dela

Family / Familia Angelo Flores parada de micros

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Well water Directly with a bucket Milky None None Perceptible
Agua de pozo Directo con balde Lechoso Ninguno Ninguna Perceptible
Comments / Comentarios : Heavy rain storms during the night before sampling / Tormentas en la noche anterior al muestreo

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccion Lugar

RIB-2 | Riberalta/Vaca Diez 13.10.2001/ 8.00 h Calle Manuripi s/n, Barrio El Kathy Yoamona

Cerrito (lower part / parte baja)

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Well water - Stagnant water | Directly Milky None None Perceptible
Agua de pozo - Agua Directo Lechoso Ninguno Ninguna Perceptible
estancada
Comments / Comentarios : Heavy rain storms during the night before sampling / Tormentas en la noche anterior al muestreo

Code Community / District Date / Time of Sampling Address Location

Cddigo Provincia / Municipio Fecha / Hora de Muestreo | Direccion Lugar

RIB -3 Riberalta/ Vaca Diez 13.10.2001/8.25h Barrio San Juan, Calle Amarilla Family / Familia Carmen Duran
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Well water Directly with a bucket Light Brown None Complete High
Agua de pozo Directo con balde Marrén leve Ninguno Completa Alta
Comments / Comentarios : The water had a very high turbidity level because of rain the previous night

El agua estaba muy turbia porque la noche anterior estuvo lloviendo

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccion Lugar

RIB -4 Riberalta/ Vaca Diez 13.10.2001/8.40h Barrio Integracion Nancy Vira
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Well water Directly with a bucket Light gray None None Scarcely
Agua de pozo Directo con balde Gris claro Ninguno Ninguna Escasa
Comments / Comentarios : Heavy rain storms during the night before sampling / Tormentas en la noche anterior al muestreo

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccion Lugar

RIB -5 Riberalta / Vaca Diez 13.10.2001/ 9.00 h Barrio 1° de Septiembre, Calle Family / Familia Roberto Sanjinés

Alizo esq. Copaibo

Castillo

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with a bucket Milky None None Scarcely
Agua de pozo Directo con balde Lechoso Ninguno Ninguna Escasa

Comments / Comentarios :

Heavy rain storms during the night before sampling / Tormentas en la noche anterior al muestreo
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Continuation

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccién Lugar

RIB -6 Riberalta / Vaca Diez 13.10.2001/9.20 h _ll'szsrrensoit(;entenarlo, Calle Santa Family / Familia Karin Mojica
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with a bucket Milky None Significant Significant
Agua de pozo Directo con balde Lechoso Ninguno Bastante Bastante
Comments / Comentarios : Heavy rain storms during the night before sampling / Tormentas en la noche anterior al muestreo

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccién Lugar

RIB -7 Riberalta/ Vaca Diez 13.10.2001/9.40h Barrio El Palmar, Av. Brasil Family / Familia Edmundo Alpirez
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with bucket Milky None Perceptible Perceptible
Agua de pozo Directo con balde Lechoso Ninguno Perceptible Perceptible
Comments / Comentarios : Heavy rain storms during the night before sampling / Tormentas en la noche anterior al muestreo

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccién Lugar

RIB 8 Riberalta/ Vaca Diez 13.10.2001/10.05 h Barrio Heroes del Chaco 469 E:;?\lglri/z':amma Maria vda. de
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Well water Directly with bucket Clear None None None
Agua de pozo Directo con balde Claro Ninguno Ninguna Ninguna
Comments / Comentarios : Heavy rain storms during the night before sampling / Tormentas en la noche anterior al muestreo

Code Community / District Date / Time of Sampling Address Location

Cddigo Provincia / Municipio Fecha / Hora de Muestreo | Direccién Lugar

RIB 9 Riberalta / Vaca Diez 13.10.2001/10.30 h Centro calle Maximo Gennicke Family / Familia Rojas Cronembold
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Potable water supplied by | Tap Clear None None None
water cooperative
Agua potable suministrada | Grifo Claro Ninguno Ninguna Ninguna
por la cooperativa
Comments / Comentarios : Heavy rain storms during the night before sampling / Tormentas en la noche anterior al muestreo

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccion Lugar

RIB 10 | Riberalta/ Vaca Diez 13.10.2001/11.00 h Centro calle Maximo Gennicke Family / Familia Rojas Cronembold
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with bucket Clear None None None
Agua de pozo Directo con balde Claro Ninguno Ninguna Ninguna

Comments / Comentarios :

Heavy rain storms during the night before sampling / Tormentas en la noche anterior al muestreo
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Results of Analysis

RIBERALTA 1-10

Parameter RIB-1 | RIB-2  RIB-3 | RIB-4 | RIB-5 | RIB-6 | RIB-7 | RIB-8 | RIB-9 | RIB-10

pH 3.73 3.69 4.85 2.68 3.50 @ 3.93 4.07 4.80 6.99 5.27

Cond. [pSlem]| 675 | 27.1 | 13.1 | 490 411 56.8  70.7 144 1403 233

Temp. [cc]| 265 265 264 | 264 263 274 269 269 | 272 | 273
Alc. armgn]| <2 <2 6.4 28.6 <2 2.0 2.4 48 | 2164  16.0
Salinity P 0.052 = 0.030 0.023 0.042 0.264 0.047 0.054 0.023 0.916 0.153

Hardness®[mg/l] <174 | <174 | <174 44.8 39.5 30.9 29.3 <17.4 | 280.2 50.2

Susp. Sol.[mg/]| <3 <3 5920 <3 <3 3880 <3 <3 <3 <3
coD [mgh]| <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
BODs  [mgi]| <4 <4 <4 <4 <4 <4 <4 <4 <4 <4
F [mg/]| <01 <01 <01 <01 <01 <01 <01 <01 055  <0.1

PO4-P [mg/]| 0.15 0.05 0.33 0.21 0.11 0.10 0.09 0.05 0.13 0.08
NH4-N [mg/]| 0.16 0.05 0.16 0.09 0.93 0.11 0.07 0.04 0.03 0.04
NO2-N [mg/l]| 0.06 0.06 0.06 0.07| 0.07 0.06 0.06 0.05 0.05 0.05

NO3-N  [mgi]| 449 091 073 <023 291 394 517 @ 046 044  6.18

Ca [mg/l]| 0.56 0.38 1.16 12.08 3.61 0.84 1.30 2.50 89.39 12.74
Fe [mg/n]| 0.12 0.09 0.54 0.37 0.08 0.12 0.20 0.09 0.70 0.07
Zn [mg/]| 0.081 | 0.076 @ 0.071 | 0.066 0.063 | 0.061 | 0.073 | 0.068  0.105 | 0.120
As [mg/l]| < 0.002 <0.002 <0.002 <0.002 <0.002 |<0.002 <0.002 <0.002 <0.002 <0.002
Hg [mg/l]| <0.001 | <0.001 | <0.001 <0.001|<0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Coliforms

Fecal [N/100]| 290 220 770 920 210 1190 540 0 0 10

Total [N/100]| 8700 7950 5220 6380 = 15860 26530 31280 45250 950 1740

& The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCOg

b The salinity is an unitless property of the water. It is calculated from an empirical relationship of
salinity and the conductivity of a standard solution

C Water hardness is defined as the sum of the concentrations of calcio and magnesio, recorded as mg/l
CaCOg3.
[Standard Methods for the Examination of Water and Wastewater (1992)]
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SAMPLING TEST

Tumichucua - Provincia Vaca Diez

Characteristics of the Sampling Points

The sampling points of the region Tumichucua include the communities located to the southwest of
Riberalta: Pefia Amarilla, Candelaria and Tumichucua.

In Pefia Amarilla there is only one 'pauro’ which serves as a drinking water source. There are two
more 'pauros' but the water is taken for other uses.

In Candelaria there are one well of the 'semi surgente' type and two ‘pauros' situated on the slope
of the Rio Beni.

The community Tumichucua has a central drinking water network with an elevated storage tank, but
the system is out of use due to the lack of financial funds. The drinking water for the whole
population is taken out of the 'pauros' along the slope of bank of the lake Tumichucua, whereby the
people usually uses the nearest 'pauro’. Some of those 'deposits’ are pretty efficient and contain a
good amount of water.
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Sampling and ‘in situ’ — Observations: Details and Specific Data from the
Defined Sampling Points

Code Community / District Date / Time of Sampling Address Location
Cédigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar
TUM-1 | Tumichucua /Vaca Diez 12.10.2001/ 8.55 h Comunidad Pefia Amarilla Pauro of the community /
Pauro de lacomunidad
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant water Manual Clear None None None
Agua estancada Manual Claro Ninguno Ninguna Ninguna
Comments / Comentarios : Heavy rain during sampling / Lluvia torrencial durante el muestreo
Code Community / District Date / Time of Sampling Address Location
Cédigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar
TUM-2 Tumichucua / Vaca Diez 12.10.2001/11.30 h Candelaria Sanitary point / Posta sanitaria
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Manual pump Clear None None None
city water supply
Agua de pozo para el Bomba manual Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar
TUM-3 | Tumichucua/VacaDiez [ 12.10.2001/11.30h Candelaria Pauro southwest of the village
Pauro al sudoeste del villerio
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant water Directly Milky None None None
Agua estancada Directo Lechoso Ninguno Ninguna Ninguna
Comments / Comentarios : There were pigs around the Pauro / Habian cerdos alrededor del Pauro
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar
TUM-4 | Tumichucua/VacaDiez | 12.10.2001/12.05 h Candelaria Pauro east of the village
Pauro al este del villerio
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant water Directly Milky None None None
Agua estancada Directo Lechoso Ninguno Ninguna Ninguna
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar
TUM -5 | Tumichucua/Vaca Diez 12.10.2001/13.50 h Candelaria Pauro D?Xt to family / Eauro cerca
de familia Yamara - Ortiz
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant water Directly Clear Like soap None None
Agua estancada Directo Claro Jabonoso Ninguna Ninguna
The odor like soap is because of the people washing their clothes there

Comments / Comentarios :

El olor jabonos es debido a que la gente lava sus ropas alli
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09.11.2001 Test Report/ BENI-TUM
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Sampling and ‘in situ’ — Observations
Continuation

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

TUM -6 | Tumichucua/Vaca Diez 12.10.2001/ 14.05 h - Pauro Familia Chavez - Medina
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Stagnant water Directly Clear Like wood None Perceptible
Agua estancada Directo Claro A madera Ninguna Perceptible
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cédigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

TUM -7 | Tumichucua /Vaca Diez 12.10.2001/14.25 h - Pauro Fartan - Chavez
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacién
Stagnant water Directly Clear None None None
Agua estancada Directo Claro Ninguno Ninguna Ninguna
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direcci6n Lugar

TUM -8 Tumichucua / Vaca Diez 12.10.2001/ 14.40 h - Pauro Racua - Moreno
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant water Directly Clear Like soap None Perceptible
Agua estancada Directo Claro Jabonoso Ninguna Perceptible

Comments / Comentarios :
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Results of Analysis

TUMICHUCUA 1 -8

Parameter TUM-1 | TUM-2 | TUM-3 | TUM-4 | TUM-5 | TUM-6 TUM-7  TUM-8

pH 4.10 3.80 3.98 3.40 4.15 4.87 5.15 3.95

Cond. [pSlem]| 353 | 21.6 119 | 377 | 214 | 352 11.9 19.5

Temp. [cc]| 260 271 @ 282 284 286 283 288 290
Alc. armgn]| <2 8.0 4.6 <2 <2 2.4 3.0 3.4
Salinity P 0.034 = 0.027 0.023 0.036 0.028 0.035 0.023 = 0.027

Hardness®[mg/l] <17.4 <174 <174 <174 <174 <174 <174 <174

Susp. Sol.[mg/]| <3 <3 <3 <3 <3 <3 <3 <3
CcoD [mgn]| <5 <5 <5 <5 <5 <5 <5 <5
BODsg [mgl]l] <4 <4 <4 <4 <4 <4 <4 <4
F [mgN]] <01 <01 | <01 <01 <01 | <01 <01 @ <01

PO4-P [mg/l]| 0.05 0.06 0.05 0.06 0.05 0.06 | <0.05 0.05
NH4-N [mg/l]| 0.02 0.03 0.04 0.03 0.03 0.02 0.03 0.03
NO2-N [mg/l]| 0.05 0.05 0.06 0.05 0.05 0.05 0.05 0.05

NO3-N  [mgl]| 270 <023 <023 294 112 263 024 103

Ca [mg/]| 0.54 0.86 0.83 1.92 0.86 1.93 0.68 1.11
Fe [mg/l]| 0.04 0.12 0.65 1.17 0.13 <0.05 0.07 0.10
Zn [mg/]| 0.071 & 2569 | 0.051 0.058 @ 0.058 | 0.024 @ 0.026 | 0.030
As [mg/l]| <0.002 | <0.002 <0.002 <0.002 | <0.002 <0.002 <0.002|<0.002
Hg [mg/l]| <0.001 | <0.001 <0.001 <0.001|<0.001 <0.001 <0.001|<0.001
Coliforms

Fecal [N/100]| 20 0 0 60 760 190 0 0

Total [N/100]| 9860 20 1900 | 19140 24160 14850 @ 15500 11350

& The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCOg

b The salinity is an unitless property of the water. It is calculated from an empirical
relationship of salinity and the conductivity of a standard solution

C Water hardness is defined as the sum of the concentrations of calcio and magnesio,
recorded as mg/l CaCOg.
[Standard Methods for the Examination of Water and Wastewater (1992)]
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SAMPLING TEST

Cachuela Esperanza - Provincia Vaca Diez

Characteristics of the Sampling Points

In Cachuela Esperanza does exist a drinking water network, which works only irregularly,
depending on the function of the electric generator. The water for the supply of the people is
extracted out of two public wells side by side with a rather big volume of available drinking water.
From the two wells the water is directly pumped to the houses of the community. Nevertheless, on
the actual sampling day in none of the housings it was possible to get water samples from the tabs
of the water network. For that reason the residents had to go with own recipients to take the
drinking water directly out of the wells.

In the community Santa Teresita de Yata, located on the way from Cachuela Esperanza to
Guayaramerin, water samples were taken from three sources of water supply: the river Yata, the
creek Yatorama and the well of the school. The school is situated rather far outside of the
community, that is why the wells is only used by the pupils.

In the community Santa Rosa, as well located on the path to Guayaramerin, two water samples
were taken, one from a well of the 'semi surgente' type and the second sample from a little stream
called 'El Ocho' which borders the community.
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Sampling and ‘in situ’ — Observations: Details and Specific Data from the
Defined Sampling Points

Code Community / District Date / Time of Sampling Address Location

Caédigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

CES-1 Cachugla Esperanza/ 14.10.2001/ 8.15 h Opgn well of the village
Vaca Diez Noria del Pueblo
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Pump Clear None None None
city water supply
Agua de pozo para el Bomba Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

CEs .2 | CachuelaEsperanza/ 14.10.2001/9.05 h Santa Teresita del Yata Rio Yata
Vaca Diez
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stream water Directly Light yellow None None Scarcely
Agua corriente Directo Amarillo Claro | Ninguno Ninguna Escasa
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

CES-3 Cachugla Esperanza/ 14.10.2001/9.40 h Santa Teresita del Yata Arroyo Yaturama
Vaca Diez
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stream water Directly Light yellow None None None
Agua corriente Directo Amarillo Claro | Ninguno Ninguna Ninguna
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

CES-4 \C/zé:ZuD?I;Esperanza/ 14.10.2001/ 10.20 h Santa Teresita del Yata School / Escuela Antofagasta
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with bucket Clear None None None
Agua de pozo Directo con balde Claro Ninguno Ninguna Ninguna
COFReRSHCOMmeRtar - - -

Cod pad PR L Bicteies Date-Fime-ot-Samplng Al Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

CES-5 Cachugla Esperanza/ 14.10.2001/11.30 h Santa Rosa Sanitary point / Centro de Salud
Vaca Diez
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Manual pump Clear None None None
city water supply
Agua de pozo para el Bomba manual Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

CEs-¢ | CachuelaEsperanza/ 14.10.2001/ 11.40 h Santa Rosa Km 8 Arroyo ‘El 8
Vaca Diez
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stream water Directly Light yellow None None Significant
Agua corriente Directo Amarillo Claro | Ninguno Ninguna Notoria

Comments / Comentarios :

Results of Analysis
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Parameter CES-1 | CES-2 | CES-3 | CES-4 | CES-5 | CES-6
pH 5.10 6.65 2.80 5.06 5.00 4.47
Cond. [pS/cm]| 44.9 34.2 6.09 954 32.0 8.25
Temp. [c]| 27.4 30.1 24.7 26.5 28.5 27.1
Alc. almg/]| 10.0 17.4 <2 52.2 15.6 2.8
Salinity P 0.040 0.035 | 0.019 0.069 0.033 | 0.021
Hardness®[mg/] <17.4 | 19.14 <17.4 61.8 <174 <174
Susp. Sol.[mg/l]| <3 <3 <3 <3 <3 <3
coD [mgh]| <5 8.45 <5 <5 <5 5.31
BODsg [mgn]| <4 <4 <4 <4 <4 <4
F [mgl]| <01 <01 | <01 | <01 <01 | <0.1
PO4-P [mg/]| 0.06 0.07 0.08 0.05 0.05 0.06
NH4-N [mg/]| 0.03 0.07 0.06 0.03 0.04 0.04
NO»-N [mg/]| 0.05 0.05 0.06 0.05 0.05 0.05
NO3-N  [mg]| 1.72 <023 029  <0.23 <0.23  <0.23
Ca [mg/]| 3.69 2.89 0.60 | 17.74  0.97 0.47
Fe [mg/]| 0.06 0.60 0.33 0.09 0.14 2.07
Zn [mg/]| 0.036 | 0.029 | 0.036 = 0.091 3.165 | 0.076
As [mg/l]{ <0.002 | <0.002 | <0.002 <0.002 <0.002 < 0.002
Hg [mg/l]| <0.001  <0.001 | <0.001 <0.001|<0.001|<0.001
Coliforms

Fecal [N/100]| 60 50 10 10 0 190
Total [N/100]| 6960 2020 5540 2480 210 7150

& The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCOg
b The salinity is an unitless property of the water. It is calculated from an empirical

relationship of salinity and the conductivity of a standard solution
C Water hardness is defined as the sum of the concentrations of calcio and magnesio,

recorded as mg/l CaCOg.
[Standard Methods for the Examination of Water and Wastewater (1992)]



LABORATUOIRTILIDO Mm EDI1 O A M BIENTATL
09.11.2001 Test Report/ BENI-GUA

SAMPLING TEST

Guayaramerin - Provincia Vaca Diez

Characteristics of the Sampling Points

The city Guayaramerin is the only place of all locations visited during the survey study where a
complete drinking water system exists which does not only cover the old city center but also the
majority of new suburbs recently constructed during the last couple of years.

In some places of the peripheral quarters there are open wells which are used for drinking water
extraction. During the sampling day in Guayaramerin deficiencies in the local drinking water
network have been noticed caused by interruptions of the water supply due to reparations or
maintenance of the system.

The sample collection was extended to the community of Rosario del Yata situated along the road
Guayaramerin - Riberalta. In this location one source of water supply for the population is the Rio
Yata. In areas farther away from the river the people also use their own wells.
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Sampling and ‘in situ’ — Observations: Details and Specific Data from the
Defined Sampling Points

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

GUA -1 | Guayamerin / Vaca Diez 16.10.2001/ 8.30 h Rosario del Yata Rio Yata, Crossing of vehicles /

cruce de vehiculos
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stream water Directly Light Yellow None None Significant
Agua corriente Directo Levemente Ninguno Ninguna Bastante
Amarillo

Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

GUA -2 | Guayamerin / Vaca Diez 16.10.2001/8.50 h Rosario del Yata Family / Famillia Angela Amutani
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly Light Brown None Significant Significant
Agua de pozo Directo Marrén Claro Ninguno Bastante Bastante

- The water had a very high level of turbidity because the previous night it was raining.
Comments / Comentarios : ; ; ;
El agua estaba muy turbia porque la noche anterior estuvo lloviendo.

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

GUA -3 | Guayamerin / vaca Diez 16.10.2001/ 9.45 h Calle 16, Barrio San Martin Il S\SS:;)a Sala(Sra Eldi Cartagena,
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by Tap Light Yellow None None None
water cooperative
Agua potable suministrada | Grifo Amarillo Claro | Ninguno Ninguna Ninguna
por la cooperativa

Lo The water was filtered through a cloth before using
Comments / Comentarios : -
El agua era filtrada a traves de un trapo ante de su consumo

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

GUA -4 | Guayamerin / vaca Diez 16.10.2001/ 10.00 h Calle 16, Barrio San Martin Il dAS::g;‘ Sala (Sra Eldi Cartagena,
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Manual Clear None None Perceptible
Agua de pozo Manual Claro Ninguno Ninguna Perceptible
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

GUA -5 | Guayamerin / Vaca Diez 16.10.2001/ 10.10 h Barrio San Isidro, Calle San Family / Familia Peralta

Ramén / San Isidro

Type of Water Source
Tipo de Fuente

Well water

Agua de pozo

Water taking Device
Tipo de Suministro
Directly with bucket
Directo con balde

Color Odor
Color Olor
Clear None
Claro Ninguno

Turbidity Sedimentation
Turbidez Sedimentacion
None Perceptible
Ninguna Perceptible

Comments / Comentarios :
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Sampling and ‘in situ’ — Observations
Continuation

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

GUA -6 | Guayamerin /Vaca Diez 16.10.2001/ 10.40 h Barrio 16 de Julio, Calle Beni Machine shop / Taller Suéarez
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by Tap Light Yellow None None Scarcely
water cooperative
Agua potable suministrada | Grifo Amarillo Claro | Ninguno Ninguna Escasa
por la cooperativa
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccién Lugar

GUA -7 Guayamerin / Vaca Diez 16.10.2001/11.05h Barrio Manantial, Calle Beni s/n Almacen Cruzeiro
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by Tap Clear None None None
water cooperative
Agua potable suministrada | Grifo Claro Ninguno Ninguna Ninguna
por la cooperativa
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Caédigo Provincia / Municipio Fecha / Hora de Muestreo Direccién Lugar

GUA -8 Guayamerin / Vaca Diez 16.10.2001/11.40 h Barn.o Central, Calle 24 de Family / Familia Velarde

Septiembre

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by Tap Clear None Scarcely Scarcely
water cooperative
Agua potable suministrada | Grifo Claro Ninguno Escasa Escasa
por la cooperativa
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cédigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

GUA -9 | Guayamerin / Vaca Diez 16.10.2001/ 11.50 h Calle Mamoré Sanitary center / Centro de salud

Guayamerin

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by Tap Clear None None Perceptible
water cooperative
Agua potable suministrada | Grifo Claro Ninguno Ninguna Perceptible
por la cooperativa
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo Direccion Lugar

GUA 10 | Guayamerin / vaca Diez 16.10.2001/ 12.05 h gsgi'i‘;nf'brcearme”’ Calle 24 de Family / Familia Carmen Raldes
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by Tap Clear None Significant Significant
water cooperative
Agua potable suministrada | Grifo Claro Ninguno Bastante Bastante

por la cooperativa




LABORATUOIRTILIDO Mm EDI1 O A M BIENTATL
09.11.2001 Test Report/ BENI-GUA

Results of Analysis

GUAYARAMERIN 1 - 10

Parameter GUA-1 GUA-2 GUA-3 GUA-4 | GUA-5 GUA-6 GUA-7 GUA-8 | GUA-9 |[GUA-10

pH 7.30 6.57 5.56 4.53 4.81 5.68 6.72 6.03 6.14 6.03

Cond. [upS/em]| 40.3 133 8.91 19.2 38.3 7.58 16.2 9.23 9.15 9.30

Temp. [cc]| 30.6 26,6 297 282 @ 276 286 327 332 303  29.6
Alc. armgn]| 22.8 @ 148 @ 4.6 <2 2.60 4.4 8.8 5.0 4.8 4.6
Salinity P 0.038  0.091 0.022  0.026 0.036 0.021 0.027  0.024 0.023  0.022

Hardness®[mg/] 21.2 341 <174 <174 <174 <174 <174 <174 <174 <174

Susp. Sol.[mg/l]| 3.20 10.40 <3 <3 <3 <3 <3 <3 <3 <3

COD [mg/]| 16.3 <5 51.7 <5 <5 9.09 8.06 8.44 6.29 11.4
BODsg [mg/l] 7 <4 21 <4 <4 <4 <4 5 <4 6
F [mg/]| <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PO4-P [mg/]| 0.10 0.12 0.07 0.05 0.06 0.07 0.06 0.07 0.08 0.17
NH4-N [mg/]| 0.07 0.08 0.03 0.03 0.05 0.05 0.05 0.04 0.04 0.05
NO2-N [mg/l]| 0.08 0.08 0.05 0.03 0.05 0.05 0.04 0.02 0.02 <0.015

NOs-N  [mgi]| <0.23 6.18 <023 <023 3.06 <023 <023 <023 <023 <0.23

Ca [mg/]| 3.36 10.08 0.94 0.16 0.24 1.00 3.01 1.23 1.11 1.36
Fe [mg/]| 0.74 1.34 0.83 0.08 0.04 0.87 0.78 0.96 0.85 1.54
Zn [mg/]| 0.024 | 0.022 | 0.010 | 0.019 0.013 H 0.016 @ 0.030 | 0.010 | 0.050 | 0.045
As [mg/11]<0.002 | <0.002 <0.002 <0.002 <0.002 <0.002 <0.002|<0.002 <0.002 <0.002
Hg [mg/l]|<0.001 | <0.001 <0.001 <0.001<0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Coliforms

Fecal [N/100]| 20 890 40 230 0 0 80 160 0 180

Total [N/100]| 5800 8700 1270 2340 4640 1160 2610 2030 870 1160

& The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCOg

b The salinity is an unitless property of the water. It is calculated from an empirical relationship of salinity and
the conductivity of a standard solution

C Water hardness is defined as the sum of the concentrations of calcio and magnesio, recorded as mg/l
CaCOg3.
[Standard Methods for the Examination of Water and Wastewater (1992)]
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Results of Water Quality Survey

1.2 Resultsin Rainy Season
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20.02.2002 Test Report/ BENI-Department

Water Survey Program BENI Department

TEST REPORT

Rainy Season

[69 pages]
Anexo 1: Comparison: Dry Season — Rainy Season [15 pages]
Anexo 2: Table: Limit Threshold Values [1 page]
Anexo 3: Sampling Protocols [158 sheets]

Introduction

The sampling process in the rainy season was realized between January 7th and February 5th,
2002.

The community of Santisima de Trinidad, located in the National Park 'Isiboro-Sécure’, couldn't be
visited during this period because of force majeure (social tensions, militarization of the whole
area 'Chapare’, high waters of the rivers to cross due to heavy rainfalls).

The rainy season opens more possibilities of water supply to the population. Nevertheless, a
shortage of water resources have been observed in some of the communities chosen by the initial
sampling program, which made it impossible to achieve the total number of planned 176 sampling
points. In this second phase of the project there is surplus of water resources in the whole Beni
department and, therefore, 158 samples could be taken (not considering the above mentioned 12
sampling points of Santisima de Trinidad and 6 points of Buena Vista for infrastructural reasons).

In continuation, the emphasis is on those points which, regarding the first phase, have
experienced changes due to specific conditions of the rainy season. Generally, only a few places
are concerned by those conditions.




LABORATORTITEO M EDTIO AMBIENTATL

20.02.2002 Test Report/ BENI-TRI

SAMPLING TEST

Trinidad - Provincia Cercado

Characteristics of the Sampling Points

The sampling of drinking water in Trinidad was realized in different quarters of the town itself and,
additionally, in suburb areas with en extension of about 20 km westwards to Puerto Almacén, Puerto
Varador (former meander of the river Mamoré) and in the Rio Mamoré (community Los Puentes)
following the actual course of the river (actually situated in the province Moxos).

In the Trinidad area 20 water samples were collected. The majority was taken from private tanks
(Spanish: noque *) and wells, which represent the predominant sources of drinking water supply
used by the people.

* The noque is a closed tank or deposit from cement, sometimes covered with a layer of paint from
the inside. The tank contains either rainwater, water from a public supply, water bought from
sources not specified or a combination of all kinds. Usually, wells (noria) actually in use are found
outside the city center.

There is a so called ‘semi surgente’ type of wells with a manual water pump installed by
PRAS-BENI, which are common in the new suburbs outside the old center of Trinidad (for the term
‘semi surgente’ doesn’t exist a specific technical definition).

In small communities along the banks of the river Mamoré the population takes directly water out of
the river. The sampling point No. TRI-21 is new because of the inundation of the original place
(TRI-2). Instead, the water has been taken directly out of the Rio Mamoré. In Puerto Varador and in
Puerto Aimacén ponds (lagoons) are available for the water supply, which have been formed by the
former meander of the Mamoré and the Rio Ibare, respectively.

In the city of Trinidad it was possible to take three samples directly from the distribution network of
the drinking water cooperative.




LABORATORTITEO M EDTIO AMBIENTATL

20.02.2002 Test Report/ BENI-TRI

Sampling and ‘in situ’ — Observations: Details and Specific Data from the
Defined Sampling Points

Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccién Lugar
TRI-1 Cercado / Trinidad 08.01.2002/12.15h Rio Mamoré, “Los Puentes” Egstern bank of the Mmore
Orilla este del Mamoré
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stream water Directly from the river Clear None None None
Agua corriente Directo del rio Claro Ninguno Ninguno Ninguna
Comments / Comentarios : The people take the water directly out of the river / La gente toma directamente el agua del rio
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccién Lugar
TRI-21 | Cercado /Trinidad 08.01.2002/12.15 h Rio Mamoré, “Los Puentes” Eastern bank of the river Mamoré
Orilla este del Mamoré
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stream water Directly from the river Clear None Scarcely None
Agua corriente Directo del rio Claro Ninguno Escasa Ninguna
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccién Lugar
TRI3 | Cercado/ Trinidad 08.01.2002/ 13.05 h Puerto * Varador” Dead arm of the Mamore / pond
Brazo muerto del Mamoré / laguna
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant water Directly from the pond Slighly yellow | None None None
Agua estancada Directo de lalaguna Llevemente Ninguno Ninguna Ninguna
amarillo
Comments / Comentarios : Floating material (plant parts) / particulas grandes (partes de plantas)
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccién Lugar
TR-4 | Cercado / Trinidad 08.01.2002/13.35 h Bomba de agua“El Varador” | VVALer pump of the city
Bomba de agua del pueblo
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Manual pump Slighly yellow | None None None
Agua de pozo Bomba manual Llevemente Ninguno Ninguna Ninguna
amarillo
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccién Lugar
TRI5 | Cercado / Trinidad 08.01.2002/ 14.10h Puerto Almacén Ibare river
Rio Ibare
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stream water Directly from the river Brown Putrid Considerable Significant
Agua corriente Directo del rio Marrén Purtefacto Fuerte Bastante

Comments / Comentarios :
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20.02.2002 Test Report/ BENI-TRI
Sampling and ‘in situ’ — Observations
Continuation
Code Community / District Date / Time of Sampling Address Location
Cddigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar
’ - Barrio Nueva Trinidad, ¢/ n°10, | Family Ardaya Olivera

TRI6 Cercado /Trinidad 11.01.2002/7.45h Lote N° 6. Familia Ardaya Olivera | Noque de la familia Ardaya Olivera
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater Water from rain fall Clear None None Scarcely
Agua de lluvia Recoge agua de lluvia Claro Ninguno Ninguna Escasa
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cddigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

TRI-7 | Cercado / Trinidad 11.01.2002/ 7.55h Barrio Nueva Trinidad, ¢/n°26 | Manua pump

Bomba manual

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water for city supply | Pump Milky None Scarcely Scarcely
Pozo para abastecimiento | Bomba Lechoso Ninguno Escasa Escasa
del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cddigo Provincia / Municipio Fecha/ Hora de Muestreo | Direccion Lugar

TRI-8 Cercado / Trinidad 11.02.2002/8.10h Barrio Paititi, ¢/ Santa Rosa N° 30| Familia Montenegro Lopez
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by | Tap / Faucet Clear None None Scarcely
water cooperative
Agua potable suministra- | Grifo Claro Ninguno Ninguna Escasa
da por la cooperativa
Comments / Comentarios : Large particles / Particulas grandes

Code Community / District Date / Time of Sampling Address Location

Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccion Lugar

TRI-9 Cercado / Trinidad 11.02.2002 Barrio Paititi ¢/ Santa RosaN° 30 | Familia Montenegro Lopez
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant water Rainwater tank Clear None None None
Agua estancada Agua de lluviade noque [ Claro Ninguno Ninguna Ninguna
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cddigo Provincia / Municipio Fecha/ Hora de Muestreo | Direccion Lugar

TRI-10 | Cercado/ Trinidad 11.01.2002/8.35h Barrio Las Brisas, Av. Principal | Familia Abdén Rivera
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water With bucket Brown, milky None Significant Significant
Agua de pozo Con balde Marrén, Ninguno Bastante Bastante

lechoso

Comments / Comentarios : -
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20.02.2002 Test Report/ BENI-TRI
Sampling and ‘in situ’ — Observations
Continuation
Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar
TRI-11 | Cercado/ Trinidad 19.01.2002/8.50h Barrio Universitario,final Tacuaral| Familia Aspiazu
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by | Tap Clear None None None
water cooperative
Agua potable suministra- | Grifo Claro Ninguno Ninguna Ninguna
da por la cooperativa
Comments / Comentarios: -
Code Community / District Date / Time of Sampling Address Location
Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar
TRM12 | Gercado / Trinidad 19.01.2002/9.00h Barrio B Paimar, Av. Las Familia Méndez
Palmas18
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by | Tap Clear None None Suspended
water cooperative solids
Agua potable suministra- | Grifo Claro Ninguno Ninguno Particulas
da por la cooperativa suspendidas
Comments / Comentarios: -
Code Community / District Date / Time of Sampling Address Location
Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar
- Barrio San Vincente; Calle - .
TRI-13 | Cercado/ Trinidad 19.01.02002/9.15h Machetero / Tamarindo Familia Cholina - Cayalo
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by | Tap Clear None None None
water cooperative
Agua potable suministra- | Grifo Claro Ninguno Ninguna Ninguna
da por la cooperativa
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar
- Barrio San Antonio, - .
TRI-14 | Cercado/ Trinidad 19.01.2002/9.45h calle N. Sudrez 153 Familia Canido
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant water Rainwater tank Clear None None None
Agua estancada Aguade lluviade noque | Claro Ninguno Ninguno Ninguno
Comments / Comentarios: -
Code Community / District Date / Time of Sampling Address Location
Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar
- Barrio San Antonio, - .
TRI-15 | Cercado/ Trinidad 19.01.2002/9.55h calle N. Suérez 153 Familia Canida
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by | Tank Yellow, milky | None Significant None
water cooperative
Agua potable suministra- | Tanque Amarillo, Ninguno Bastante Ninguno
da por la cooperativa lechoso
Comments / Comentarios : -
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20.02.2002 Test Report/ BENI-TRI
Sampling and ‘in situ’ — Observations
Continuation
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccion Lugar
TRI-16 | Cercado / Trinidad 11.01.2002/10.30 h Barrio Mangalito, Av. San Juan 6 | Familia lva
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water The water was taken Clear None None Medium
with bucket
Agua de pozo El agua fue sacada con Claro Ninguno Ninguna Mediana
un recipiente
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccion Lugar
TRI17 | Cercado / Trinidad 11.01.2002/11.10h pario 18.de Agosto, A BIN | Familia Temo - Mendoza
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water The water was taken out | Yellowish, None Scarcely None
with a bucket milky
Agua de pozo El agua fue sacada con Amarillo, Ninguno Escasa Ninguna
un recipiente lechoso
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccion Lugar
- Barrio Belén, I
TRI-18 | Cercado / Trinidad 11.01.2002/11.30h Av 25 de Diciembre 49 Familia Afiez - Ardaya
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant water Rainwater tank Clear None None None
Agua estancada Aguade lluviade nogue | Claro Ninguno Ninguna Ninguna
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccion Lugar
TRI-19 | Cercado / Trinidad 11.01.2002/10.50 h Barrio WJ a Corina, Prolong. Familia Flores - Banegas
Moncetefiez esqg. Rogaguado
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water With bucket Clear None None None
Agua de pozo Con balde Claro Ninguno Ninguna Ninguna
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cadigo Provincia / Municipio Fecha / Hora de Muestreo | Direccion Lugar
TRI-20 | Cercado/ Trinidad 11.01.2002/12.00 h Calle Cipriano Barace Laboratorio clinico Altstadt
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water With bucket Clear None None None
Agua de pozo Con balde Claro Ninguno Ninguno Ninguna
Comments / Comentarios : -
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20.02.2002 Test Report/ BENI-TRI
Results of Analysis
TRI1-10,21
Parameter TRI-1  TRI-21  TRI-3 | TRI-4  TRI-5  TRI-6 | TRI-7 | TRI-8 @ TRI-9 | TRI-10
pH 7.95 7.83 7.77 6.84 5.64 7.39 7.31 7.04 8.74 7.14
Cond. [pS/icm]| 471 491 468 682 49.6 2847 2387 3877 63.8 1166
Temp. [cC]| 29.7 29.7 315 29.1 30.0 28.1 27.0 28.1 27.2 27.8
Alc. A mg/l]| 252 267 254 400 23.8 376 361 356 28.2 268
Salinity P 0.302 0.315  0.300 | 0.438 0.043 1.910 | 1590 2.641 0.050 | 0.757
Hardnessc[mg/]] 219 218 140 262 37.3 296 291 919 34.5 87.3
Susp.Sol.[mgN]| <3 <3 <3 57 5 <3 6 5 <3 179
COD [mg/l]| 16.2 17.0 14.8 14.1 54.0 <5 <5 <5 <5 <5
BODg [mg/l] 6 9 6 8 34 <4 <4 <4 <4 <4
F [mg/l]| <0.1 <0.1 <0.1 <0.1 <0.1 0.85 0.42 0.77 <0.1 <0.1
PO4-P  [mg/]| 0.07 0.06 0.06 0.11 0.70 0.71 0.29 | <0.05 <0.05 0.20
NH4-N  [mg/l]] 0.06 0.04 0.08 8.40 0.16 0.06 0.84 1.31 0.06 0.08
NOo-N  [mg/l]| 0.02 0.02 <0.015 <0.015 0.05 0.05 0.05 0.05 0.05 0.06
NO3-N [mg/l]] <0.23  <0.23  <0.23 <0.23  <0.23 0.47 <023 <023 <0.23 <0.23
Ca [mgn] 31.17 21.91 2.26 27.20 20.59 68.96 73.98 | 221.63 5.90 26.82
Fe [mgn]] 0.13 0.16 241 17.06 0.11 0.20 3.65 2.02 H <0.08 | 148
Zn [mg/l]] 0.023 0.030 0.030 0.110 0.030 0.040 0.053 0.112 0.039 0.046
As [mg/l]| <0.002 <0.002 <0.002 0.014 <0.002 0.002 0.002 | 0.005 |<0.002 <0.002
Hg [mg/]| <0.001 <0.001 <0.001 <0.001 0.001 <0.001 | <0.001 <0.001 <0.001 <0.001
Coliforms
Fecal [N/100] 0 0 0 0 0 0 0 0 0 0
Total [N/100]| 1740 2550 13800 | 6300 7850 7800 | 28500 @ 8750 4800 | 24100

& The alkalinity consists of the sum of all titratable bases recorded as mg/I CaCOg
b The salinity is an unitless property of the water. It is calculated from an empirical relationship of
salinity and the conductivity of a standard solution
€ Water hardness is defined as the sum of the concentrations of calcio and magnesio, recorded as
mg/l CaCOg3.
[Standard Methods for the Examination of Water and Wastewater (1992)]
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20.02.2002 Test Report/ BENI-TRI
Results of Analysis
TRINIDAD 11-20
Parameter TRI-11 | TRI-12 | TRI-13 | TRI-14 | TRI-15 TRI-16 | TRI-17 H TRI-18 TRI-19 @ TRI-20
pH 8.62 7.28 7.19 8.18 6.71 7.01 5.85 8.63 6.28 7.03
Cond. [pS/cm]| 389 862 510 46.4 337 467 583 43.5 325 640
Temp. [°C]| 30.0 29.5 29.2 29.0 28.2 30.7 30.5 28.5 30.7 30.5
Alc. 8Img/]l 119 264 258 22.5 185 279 125 25 149 156
Salinity b | 0.250 0.555 0.327 0.041 0.218 0.300 0.374 0.039 0.210 0.410
Hardnessc[mg/l]| 37.7 85.1 284 57.5 165 152 115 91.0 88.0 196
Susp. Sol.[mg/l]] <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
CcoD [mg/l]. <5 <5 <5 <5 <5 <5 5.9 <5 <5 <5
BODsg [mg/l]] <4 <4 <4 <4 <4 <4 <4 <4 <4 <4
F [mg/l]] <0.1 0.19 0.48 <0.1 <0.1 0.36 <0.1 <0.1 0.61 0.36
PO4-P [mg/l]| 0.29 0.23 0.24 0.13 0.52 0.46 0.58 <0.05 0.11 0.98
NHz-N [mg/l]] 0.03 0.10 1.06 0.03 0.43 0.10 0.10 0.08 0.05 0.38
NO»>-N [ mg/l ]. 0.05 0.05 0.05 0.05 0.07 0.05 0.09 0.07 0.05 0.06
NO3-N [mg/l]| <0.23 0.91 <023 <0.23 | <0.23 <0.23 1.50 <0.23 0.59 0.30
Ca [mg/l]| 20.63 = 37.43 | 23.28 6.96 24.17 4186  30.36 5.31 12.73 | 33.01
Fe [ mg/l ]. <0.08 0.22 0.22 <0.08 2.35 <0.08 1.48 <0.08 0.10 0.16
Zn [mg/l]] 0.045 | 0.077 | 0.026 &= 0.082 | 0.035 @ 0.036 @ 0.126 @ 0.020 0.041 | 0.069
As [mg/l]| 0.005 | 0.004 0.01 ' <0.002 0.006 0.002 @ 0.003 <0.002 <0.002 0.003
Hg [mg/l]|< 0.001 <0.001 <0.001 <0.001 <0.001 <0.001|<0.001 <0.001 <0.001 <o0.001
Colibacteria
Fecal [N/100]] O 0 0 0 0 0 0 0 0 0
Total [N/100] 0 0 0 0 80 10440 6380 9250 13920 | 12180

& The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCOg
b The salinity is an unitless property of the water. It is calculated from an empirical relationship of
salinity and the conductivity of a standard solution
€ water hardness is defined as the sum of the concentrations of calcio and magnesio, recorded as
mg/l CaCOg.
[Standard Methods for the Examination of Water and Wastewater (1992)]
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20.02.2002 Test Report/ BENI-SPN

SAMPLING TEST

San Pedro Nuevo - Provincia Cercado

Characteristics of the Sampling Points

The rainy season eases the critical situation for the population because of the renewed and
refilled water reservoirs. Two additional samples (SPN-11 and SPN-12) could been taken to
complete the originally planned number of 12 water samples.

Two wells installed by PRAS-BENI of the ‘semi surgente’ type with a manual water pump exist in
the village. Nevertheless, these wells are very rarely used by the people because of their rather
brackish water. The majority takes the drinking water from various ‘wells’ installed in the village.
Those artificial wells or water deposits hold back the rainwater of various months and contain a
variety of aquatic plants with supposedly purifying effects (species of tarope, cafiuela, pochi, and
other plants commonly called ‘yomomo’ by the population). A fundamental characteristic feature
of the wells is that they are carved in unconsolidated clay and loamy sediments — found in great
extensions in the Beni — which are highly impermeable with a retention of the water during long
periods

One sample was taken out of a private water deposit (noque) which was the only one still
containing the remainders of rainwater.
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20.02.2002 Test Report/ BENI-SPN

Sampling and ‘in situ’ — Observations: Details and Specific Data from the
Defined Sampling Points

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar

SPN-1 | Cercado/ San Pedro Nuevo| 09.01.2002/09.05 Pozo de Agua Familila Arcelia
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater Directly Clear None None None
Agua de Lluvia Directo Claro Ninguno Ninguna Ninguna
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar

SPN-2 | Cercado/ San Pedro Nuevo| 09.01.2002/8.55h Calle 6 de Agosto Familia Lizandro Coimbra
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater Directly Yellow Putrid None None
Agua de lluvia Directo Amarillo Putrefacto Ninguna Ninguna
Comments / Comentarios : Microbes / Micrébios

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar

SPN-3 | Cercado/ San Pedro Nuevo| 09.01.2002/9.45h Hospital / Posta sanitaria Oenfrc: de salud * Corazon de

Jesuis”, San Pedro
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Manual pump Slightly yellow | Putrid Scarcely Significant
Aguade pozo Bomba manual Llevemente Putrefacto Escasa Bastante
amarillo

Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar

SPN-4 | Cercado / San Pedro Nuevo| 09012002/ 10.10h Northen ext of the village Cuneta - Poz

Salida norte del pueblo

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant water Directly from a ditch Brown None Significant None
Agua estancada Directo, aguade cuneta | Marrén Ninguno Bastante Ninguna
Comments / Comentarios : -
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20.02.2002 Test Report/ BENI-SPN
Sampling and ‘in situ’ — Observations
Continuation
Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar
SPN'5 | Gercado / San Pedro Nuevo| 09.01.2002/11.30h Public well east of theplaza
Pozo publico al este de la plaza
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant water / Rainwater | Directly with bucket Yellow, milky | Putrid, intense | Scarcely None
Agua estancada/ Aguade | Directo con balde Amarillo, Muy podrido Escasa Ninguna
lluvia lechoso
Comments / Comentarios: -
Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar
SPN6 | Cercado / San Pedro Nuevo| 09.01.2002/10.20h - Municipality, public well / Alcaldia
de San Pedro, pozo publico
Type of Water Source Wiater taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water for city water With a bucket Clear None Significant Significant
supply
Aguade pozo para Con balde Claro Ninguno Bastante Bastante
abastecimiento del pueblo
Comments / Comentarios : Large particles / Particulas grandes
Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccidn Lugar
SPN-7 | Cercado / San Pedro Nuevo| 09.01.2002/12.45h Plaza, Northern side / lado norte | Familia Vélez-Soto
Type of Water Source Wiater taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater, Stagnant water | Rainwater Tank yellowish Putrid None None
Agua de lluvia, Agua Aguadelluviade noque | amarillo Putrefacto Ninguna Ninguna
estancada
Comments / Comentarios:  Well contains microbes / Pozo contiene microbios
Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar
Water tank in the south of the Next to the family Guatara-Cuevas
SPN-8 | Cercado / San Pedro Nuevo| 09.01.2002/11.00h village / Noria al sur del pueblo | Al lado de familia Guatara-Cuevas
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater, Stagnant water | Directly with bucket Brown, milky | Putrid None None
Aguade lluvia, Agua Directo con balde Marron, Putrefacto® Ninguna Ninguna
estancada lechoso
Comments / Comentarios: -
Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar
SPN-9 | Cercado/ San Pedro Nuevo| 09.01.2002/13.45h Car_retera de San Pedro a San Estancia“ Belleza”
Javier. Km 15
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater, Stagnant water | Directly with bucket Brown Putrid None None
Aguade lluvia, Agua Directo con balde Marrén Putrefacto Ninguna Ninguna
estancada
Comments / Comentarios: -
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20.02.2002 Test Report/ BENI-SPN
Sampling and ‘in situ’ — Observations
Continuation

Code Community / District Dete / Time of Sampling Address Location

Cadigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

Pt Health center / Wl next to the health center /

11| Cercado/ San Pedro Nuevo| 09.01.2002/10.00h Posta Sanitaria Pozo al lado del centro de salud

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater, Stagnant water | Directly with bucket Brown none None None
Aguade lluvia, Agua Directo con balde Marrén Ninguno Ninguna Ninguna
estancada
Comments / Comentarios: -

Code Community / District Date / Time of Sanpling Address Location

Cadigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

SPN-12 | Gercado / San Pedro Nuevo| 09.01.2002/ 1045 - Well on the easter side of the

plaza/ Pozo a lado este de la plazal

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater, Stagnant water | Directly with bucket Brown, milky | None None None
Aguade lluvia, Agua Directo con balde Marrén. Ninguno Ninguna Ninguna
estancada lechoso

Comments / Comentarios :
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20.02.2002 Test Report/ BENI-SPN

Results of Analysis

SAN PEDRO NUEVO 1 - 12

Parameter SPN-1 | SPN-2 |SPN-3 SPN-4 | SPN-5| SPN-6 @ SPN-7 SPN-8 SPN-9 SPN-10/SPN-11 SPN-12

pH 438 595 | 6.91 5.50 6.04 6.48 5.72 4.88 6.00 5.85 5.64 5.02

Cond. [pS/lcm]| 8.7 60.5 | 4040 403 35.9 4238 95.2 35.7 85.2 383 54.5 44.3

Temp. [°C]| 28.0 280 289 291 | 293 | 295 282 @ 312 292 292 | 291 | 31.2
Alc. 8 mg/ll]l 750 350 | 338 175 150 328 | 400 | 200 | 412 750 | 312 238
Salinity P 0.021 | 0.049 2.756 0.038 | 0.036 2.897 0.069 0.036 0.064 0.037  0.046 | 0.041

Hardness©[mg/l]|<17.4 343 798 <174 <174 1321 60.0 ' <174 391 <174 21.8 <17.4

Susp. Sol. [mg/]| <3 = <3 27 66 6 34 <3 50 32 <3 32 35
cob [mg/l]| <5 172 100 256 201 53 74 309 696 <5 206 225
BODsg [mg/]|l <4 8 <4 12 11 <4 <4 16 39 <4 10 11
F [mg/l]| <01 <01 089 <01 <01 011 <01 <01 <01 <01 <01 <01

PO4-P [mg/l]]<0.05 147 | 0.19 @ 0.37 0.11 0.19 0.47 0.40 0.24 | 0.08 0.43 1.93

NHz-N [mg/l]] 0.05 0.07 @ 0.64 0.68 0.09 0.85 0.10 0.21 0.12 | 0.26 0.06 0.10
NO2-N [mg/l]|<0.015 0.02 | 0.03 @ 0.36 0.04 0.02 0.07 0.13 0.07 | 0.06 0.05 0.07

NO3-N [mg/l]}<0.23 | <0.23 <0.23 052 |<0.23| <0.23 1.47 0.27 <023 025 <0.23 <0.23

Ca [mg/l]| 0.21 4.11 120.40 0.89 0.23 | 129.01 7.95 0.98 0.94 0.43 2.86 2.14
Fe [mg/l]{<0.10 2.93 @ 0.40 5.43 2.25 1.00 0.12 3.97 4.20 0.21 4.55 6.58
Zn [mg/l]{<0.02 0.037 1.500 0.055 | 0.035  0.480 0.035 | 0.030 | 0.033  0.150 | 0.048 0.068
As [ mg/l ]|< 0.002 < 0.002 < 0.002 < 0.002 < 0.002 0.052 | <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Hg [ mg/l]|< 0.001 < 0.001 0.001 0.001 H 0.001 0.001 @ 0.001 @ 0.001 | 0.001 0.001 0.001 0.001
Colibacteria

Fecal [ N/100 ] 0 0 0 100 0 0 20 870 0 0 20 40

Total [N/100]{ 1520 | 3700 &= 1480 15300 14400 4800 | 27500 @ 12500 9400 @ 720 9250 5760

The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCOg

The salinity is an unitless property of the water. It is calculated from an empirical relationship of salinity and the
conductivity of a standard solution

Water hardness is defined as the sum of the concentrations of calcio and magnesio, recorded as mg/l CaCOg3.
[Standard Methods for the Examination of Water and Wastewater (1992)]

W-91



LABORATOTRTIDO M EDTIO AMBIENTATL

20.02.2002 Test Report/ BENI-SJA

SAMPLING TEST

San Javier - Provincia Cercado

Characteristics of the Sampling Points

The situation of the drinking water supply in San Javier is very much alike to that in San Pedro
Nuevo (see chapter BENI-SPN) and equally critical at the end of the dry season. In this location 8
samples have been taken. Additionally, two samples were collected in cattle farms along the road
to Trinidad where a great number of people work and live with their families. One additional
sample SJA-10 was taken out of an artificial rainwater deposit.

In San Javier there are various sources used for the supply of drinking water:

wells ‘semi surgentes’ with manual water pumps (containing water of the same characteristics as
earlier described),

artificial water deposits storing rainwater which are filled with aquatic plants,

a few open wells (noria), and

a huge water tank (noque) containing stored rainwater which is situated on the terrain of the
church and an important water reservoir for the population.
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Sampling and ‘in situ’ — Observations: Details and Specific Data from the
Defined Sampling Points

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

SJA-1 | Cercado/ San Javier 09.01.2002/15.40h Colegio “Jorge Monasterio” -
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Manual pump Lightly milky None Scarcely None
city water supply
Agua de pozo para Bomba manual Levemente Ninguno Escasa Ninguna
abastecimiento del pueblo lechoso
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar

SJA-2 | Cercado/ San Javier 09.01.2002/ 1600 h \F/";ZZSF,’,” nipal * Benjamin Dr. Erwin Arce Mack
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant water Directly Yellow, milky | Slighly putrid | Significant None
Agua estancada Directo Amarillo, Levemente Bastante Ninguna

lechosoo putrefacto

Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccién Lugar

SJA-3 | Cercado/ San Javier 09.01.2002/15.30h Alcaldia Municipal San Javier -
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Directly Yellow, milky | Putrid Significant None
city water supply
Agua de pozo para Directo Amarillo, Putrefacto Bastante Ninguna
abastecimiento del pueblo lechosoo
Comments / Comentarios: ~ The original bomb was broken / La bomba estaba fregada

Code Community / District Date / Time of Sampling Address Location

Cédigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

SJA-4 | Cercado/ San Javier 09.01.2002/15.20 h Church/ Iglesia Water deposit of t_he Church

Noque de la Iglesia

Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater, Stagnant water | Manual pump Clear None None None
Agua de lluvia, Agua Bomba manual Claro Ninguno Ninguna Ninguna
estancada

Comments / Comentarios :
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20.02.2002 Test Report/ BENI-SJA
Sampling and ‘in situ’ — Observations
Continuation
Code Community / District Date / Time of Sampling Address Location
Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccién Lugar
SIA-5 | Cercado / san Javier 09.01.2002/ 1550 h Main square, southern side Famnyll Familia Amanda Vargas
Plaza Principal lado sur de Chéavez
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater, Stagnant water | Directly Yellow, milky | None Significant None
Agua delluvia, Agua Directo Amarillo, Ninguno Bastante Ninguna
estancada lechoso
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccién Lugar
] ; Well at about 200 m east of the
SJA-6 | Cercado/ San Javier 09.01.2002/14.55h Well / Pozo de lapista community / Pozo al lado este del
pueblo, aprox. 200m
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater, Stagnant water | Directly Yellow Slightly putrid | None None
Agua de lluvia, Agua Directo Amarillo Levemente Ninguna Ninguna
estancada putrefacto
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar
SJA-7 | Cercedo/ San Javier 09.01.2002/15.10h Hospital San Javier -
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Manual Slightly milky | None None None
Agua de pozo Manual Levemente Ninguno Ninguna Ninguna
lechoso
Comments / Comentarios : Light salty water / Agua levemente salobre
Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar
SJA-8 | Cercado/ San Javier 09.01.2002/16.40 h Estancia“ E 7 -
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Manual Yellow, milky | Putrid Scarcely None
Agua de pozo Manual Amarillo, Podrido Escasa Ninguna
lechoso
Comments / Comentarios : -
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20.02.2002 Test Report/ BENI-SJA
Sampling and ‘in situ’ — Observations
Continuation
Code Community / District Date / Time of Sampling Address Location
Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar
SJA-9 | Cercado/ San Javier 09.01.2002/17.20h Estancia“ La Unién” Fernado Antelo Gl
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater, Stagnant water | Directly Yellow Putrid None None
Agua de lluvia, Agua Directo Amarillo Putrefacto Ninguna Ninguna
estancada
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cddigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar
SJA-10 | Cercado/ San Javier 09.01.2002/15.10h h Wetsern side of the main square | Fam. Rodriguez
Lado oeste de la plaza
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater, Stagnant water | Directly Clear None None None
Aguade lluvia, Agua Directo Claro Ninguno Ninguna Ninguna
estancada
Comments/ Comentarios: -
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20.02.2002 Test Report/ BENI-SJA

Results of Analysis

SAN JAVIER 1 - 10

Parameter SJA-1 | SJA-2 | SJA-3 | SJA-4 | SJA-5 | SJA-6 | SJA-7 SJA-8 SJA-9 SJA-10

pH 6.98 7.22 6.41 7.10 9.58 5.57 7.91 7.44 6.46 9.45

Cond. [pS/cm] 2460 128 40.7 54.0 86.2 22.4 4840 795 113 90.2

Temp. [°C] 28.7 30.2 30.9 30.2 34.1 32.3 29.7 30.1 31.4 30.0
Alc. 8[mg/l] 360 52.5 43.8 28.8 31.2 12.5 316 419 57.5 63.8

Salinity P 1.639 0.089 0.039 0.046 0.066 0.03 | 3.332 | 0.511  0.081 0.067

Hardness®[mg/l] 302 <17.4 71.4 87.9 <17.4 34.6 261 200 <17.4 66.4

Susp. Sol.[mg/l] 35 9 <3 <3 <3 <3 <3 18 10 <3
coD [mg/l] <5 39.0 14.7 <5 215 22.6 <5 <5 39.7 6.2
BODs5 [mgn] <4 22 6 <4 9 10 <4 <4 20 <4
F [mg/l] <0.1 <01 <0.1 <0.1 <01 <0.1 1.21 1.32 <01 <01

PO4-P [mg/l] 0.08 1.32 1.47 0.07 1.39 0.14 0.10 0.18 0.11 0.10
NH4-N [mg/l] 1.13 0.21 0.12 0.03 0.41 0.07 0.02 0.27 0.11 0.04

NO2-N [mg/ll] 0.04 0.11 0.15 0.05 0.19 0.27 0.05 0.10 0.07 0.06

NO3-N [mg/] <0.23 0.61 <0.23 0.69 0.82 0.62 0.34 0.25 <0.23 0.66

Ca [mg/l] 45.06 1.64 3.44 3.99 3.48 0.52 50.83 19.33 2.76 8.62
Fe [mg/] 13.18 2.42 4.10 0.25 4.56 1.23 0.04 0.83 3.24 0.14
Zn [mg/] 0.105 0.030 | 0.030 | 0.200 0.050 @ 0.035 0.050 0.035 0.023 | 0.043
As [mg/l] <0.002 <0.002 | <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Hg [mg/] 0.001 <0.001 <0.001 0.001 0.001 |<0.001 <0.001 <0.001 <0.001 <0.001
Colibacteria

Fecal [N/100] O 290 0 0 120 0 0 0 0 0

Total [N/100] 30 29500 1440 | 8400 9250 5400 8600 5500 6600 550

& The alkalinity consists of the sum of all titratable bases recorded as mg/| CaCOqg

b The salinity is an unitless property of the water. It is calculated from an empirical relationship of
salinity and the conductivity of a standard solution

€ Wwater hardness is defined as the sum of the concentrations of calcio and magnesio, recorded as
mg/I CaCOg.

[Standard Methods for the Examination of Water and Wastewater (1992)]
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20.02.2002 Test Report/ BENI-CAS

SAMPLING TEST

Casarabe - Provincia Cercado

Characteristics of the Sampling Points

The variety of sources of the water supply of Casarabe is bigger than those of San Javier and San
Pedro Nuevo. Mainly wells (noria), artificial wells and private water tanks (noque) exist in this
location. Some families use barrels for water storage. The elevated water tank and the deep well
of the village are out of use. During this second phase the former sampling program has been
completely repeated.

The water tank in the camp of the INCO-TERRA-VELKO company (road service) is the only one
counting with the installation of an automatic water pump.
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Sampling and ‘in situ’ — Observations: Details and Specific Data from the
Defined Sampling Points

Code Community / District Date / Time of Sampling Address Location
Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccién Lugar
CAS-1 | Cercado/ Casarabe 1001.2002/9.40h Collegio / Escuela” Carlos -
Loayza Beltran
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater, Stagnant water | Directly Clear None None None
Agua delluvia, Agua Directo Claro Ninguno Ninguna Ninguna
estancada
Comments / Comentarios: ~ Water contains particles / Agua contiene particulas
Code Community / District Date / Time of Sampling Address Location
Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccién Lugar
CAS-2 | Cercado/ Casarabe 1001.2002/950h Nextto the water storage tank |
Al lado del tanque de agua
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly Brown, milky | Putrid None None
Agua de pozo Directo Marron, Podrido Ninguna Ninguna
lechoso
Comments/ Comentarios: ~ Water contains particles / Agua contiene particulas
Code Community / District Date / Time of Sampling Address Location
Cddigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar
CAS-3 | Cercado/ Casarabe 10.01.2002/10.05h Calle 6 de Agosto, casi final -
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater, Stagnant water | Directly Brown, milky | None None None
Aguade lluvia, Agua Directo Marrén, Ninguno Ninguna Ninguna
estancada lechoso
Comments/ Comentarios: -
Code Community / District Date / Time of Sampling Address Location
Cddigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar
CAS-4 | Cercado/ Casarabe 10.01.2002/11.00 h Avenida Ganadera dl final Dr. Manuel Arias Roca
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly Clear None None None
Agua de pozo Directo Claro Ninguno Ninguna Ninguna
Comments / Comentarios: -

W -98




LABORATOTRTIDO M EDTI O A M BIENTATL
20.02.2002 Test Report/ BENI-CAS
Sampling and ‘in situ’ — Observations
Continuation
Code Community / District Date / Time of Sampling Address Location
Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccién Lugar
CAS-5 | Cercado/ Casarabe 10.01.2002/11.10h Estancia familia Gomez -
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater, Stagnant water | Directly Yellow, milky | Slightly putrid | Scarcely None
Aguade lluvia, Agua Directo Amarillo, leve- | Levemente Escasa Ninguna
estancada mente lechoso | podrido
Comments/ Comentarios: -
Code Community / District Date / Time of Sampling Address Location
Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccién Lugar
CAS-6 | Cercado/ Casarabe 10.01.2002/10.20 h Meain square / Plaza Principal Bella Aponte
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater, Stagnant water | Manual Clear None None None
Agua de lluvia, Agua Manual Claro Ninguno Ninguno Ninguna
estancada
Comments/ Comentarios: -
Code Community / District Date / Time of Sampling Address Location
Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccién Lugar
CAS-7 | Cercado/ Casarabe 10.01.2002/10.30 h Calle Juan Bautista Banega Sra Mercedes Rocha de Pereira
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater, Stagnant water | Directly Clear None None None
Aguade lluvia, Agua Directo Claro Ninguno Ninguno Ninguna
estancada
Comments / Comentarios: ~ Water contains particles / Agua contiene particulas
Code Community / District Date / Time of Sampling Address Location
Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar
CAS-8 | Cercado/Casarabe 10.02.2002/11.30h Avenida Ganadero al Norte -
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater, Stagnant water | Directly Brown, light None Scarcely None
milky
Agua de lluvia, Agua Directo Marrén, leve- | Ninguno Escasa Ninguna
estancada mente lechoso
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar
) Camp / Campamento consorcio |
CAS-9 | Cercado/ Casarabe 10.01.2002/11.50 h INCO-TERRA-VELKO
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater Tap and pump Clear None None None
Aguade lluvia Grifo y bomba Claro Ninguno Ninguna Ninguna
Comments / Comentarios : Rainwater tank underground / Noque bajo tierra
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20.02.2002 Test Report/ BENI-CAS
Sampling and ‘in situ’ — Observations
Continuation

Code Community / District Dete / Time of Sanpling Address Location

GCédigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

CAS-10 | Cercado/ Casarabe 10.01.2002/12.00h Avenida Juan BautistaBanega | Familia Afiez-Ortiz
Type of Water Source Weater taking Device Color Qdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Oor Turbidez Sedimentacion
Rainwater Directly Cear None None None
Aguadelluvia Directo daro Ninguno Ninguna Ninguna
Comments/ Comentarios: -

Code Community / District Dete / Time of Sanpling Address Location

Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccién Lugar

About 1.5 km east of Casarabe . -

CAS11 | Cercado/ Casarabe 10.01.2002/12.20h 15Kmal oeste de Casarabe Family / Familia Campo
Type of Water Source Water taking Device Color Cdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Oor Turbidez Sedimentacion
Rainwater, Stagnant water | Directly Yellow, milky | None None None
Aguadelluvia, Agua Directo Amarillo, Ninguno ninguna Ninguna
estancada lechoso
Comments/ Comentarios: -

Code Community / District Dete / Time of Sanpling Address Location

Codgo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccién Lugar

CAS12 | Cercado/ Casarabe 10.01.2002/12.40h Finca“ 7 de Marzo” Antonio Amadeo Caumal
Type of Water Source Water taking Device Color Cdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Oor Turbidez Sedimentacion
Rainwater, Stagnant water | Directly Yellow, milky | Slightly putrid | None None
Aguadelluvia, Agua Directo Amarillo, Levemente ninguna Ninguna
estancada lechoso podrido
Comments/ Comentarios: -
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20.02.2002 Test Report/ BENI-CAS

Results of Analysis

CASARABE 1-12

Parameter CAS-1 |CAS-2 CAS-3 |[CAS-4 |CAS-5| CAS-6 CAS-7 |CAS-8 CAS-9 CAS-1 CAS-1 CAS-1
0 1 2
pH 7.61 6.76 6.92  6.74 6.91 6.99 7.47 6.28 8.08 587 | 561 6.10

Cond. [pS/cm] | 39.1 164 81 486 @ 55.9 37.1 93.7 87.0 | 75.0 | 30.7 | 37.1 @ 448

Temp. [°C]| 28.0 271 | 281 | 274 | 284 27.9 27.4 296 | 30.2 @ 27.7 | 30.1 311
Alc. 8 mg/l]| 25.0 80.0 | 43.8 264 | 33.8 21.2 45.0 40.0 | 412 | 21.2 @ 20.0 172
Salinity b 0.037 | 0.110 0.061 | 0.312 | 0.046 | 0.036 @ 0.068 | 0.065 | 0.058 H 0.032 0.036 0.041

Hardness ¢ [ mg/l ] 38.4 113 86.4 203 60.3 48.6 71.6 57.8 | 55.2 | 30.7 <174 36.2

Susp. Sol. [mg/l] <3 20 49 <3 54 <3 <3 70 <3 <3 51 50
coD [moll]| <5 121 | 445 | <5 | 23.1 <5 5.0 245 | <5 | <5 | 211 @ 317
BODsg [mg/l] <4 7 20 <4 9 <4 <4 15 <4 <4 12 19
F [mg/l]| <01 | <01 <01 032 <01 <01 <01 | <01 <01 <01 <01l <01

POy4-P [mg/l] 0.07 0.67 0.26 = 0.14 | 0.13 0.06 0.14 0.13 | 0.11 <0.05| 0.17 0.27

NHz-N [mg/l]| 0.07 0.89 | 0.16 A 0.04 0.06 0.09 0.04 0.05  0.03 | 0.09  0.05 0.08
NO2-N [mg/l]| 0.15 030 | 036 | 014 0.21 0.11 0.14 0.14 023 016 025 0.27

NO3-N [mog/l]| <0.23 | 0.27 0.39 <0.23/<0.23 <0.23 0.56 [<0.23 <0.23/<0.23<0.23 <0.23

Ca [mg/l]| 5.23 12.84 | 6.78 | 48.24 | 3.97 541 11.17 | 354 11.20 | 4.02 | 239 @ 2.69
Fe [mg/l]| <0.08 | 0.53 155 |<0.08| 091 <0.08 <0.08 | 098 <0.08 <0.08 123 1.01
Zn [mg/l]| 0.056 |<0.020<0.020| 0.025 0.030 0.030 & 0.030 <0.020 0.032 0.058 <0.020<0.020
As [mg/l] | <0.002 |<0.002 < 0.002 < 0.002< 0.002 <0.002 <0.002  0.002 <0.002<0.002<0.002< 0.002
Hg [mg/l] | <0.001 |<0.001 <0.001<0.001<0.001 <0.001 <0.001 <0.001<0.001<0.001<0.001<0.001
Coliforms 0 0 1500 0 0 0 0 0 0 0 0 0

Fecal  [N/100]| 15600 | 6600 5400 770 5220 8950 = 2900 3480 920 3540 20400 22600
Total  [N/100]

& The alkalinity consists of the sum of all titratable bases recorded as mg/| CaCOg

b The salinity is an unitless property of the water. It is calculated from an empirical relationship of salinity and the
conductivity of a standard solution

C water hardness is defined as the sum of the concentrations of calcio and magnesio, recorded as mg/l CaCOg3.
[Standard Methods for the Examination of Water and Wastewater (1992)]
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20.02.2002 Test Report/BENI-SIG

SAMPLING TEST

San Ignacio de Moxos - Provincia Moxos

Characteristics of the Sampling Points

The sampling program has not been changed and was entirely repeated

North of San Ignacio de Moxos there is the lake Iserere, of which the drinking water is taken and
distributed through a network of plastic pipes (white PVC). But only the old part of the village is
connected to this water delivery system.

Other water sources are rainwater tanks (noque, the use of those rainwater deposits is a well-known
habit by the long established residents), open wells (noria) and, in one case, a well whit a manual
water pump.

The majority of the old houses have own open wells (noria) of which a certain number is already out
of use for the houses being connected to the local water distribution system.

The sampling has been extended to the communities of Puerto San Borja and Monte Grande west
of San Ignacio, and to the eastward till Bermejo, Argentina and Fatima. All these localities count on
wells of the ‘semi surgente’ type installed by PRAS-BENI. In Puerto San Borja one sample was
taken directly out of the Rio Apere, whose water is frequently used by many residents.
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Sampling and ‘in situ’ — Observations: Details and Specific Data from the
Defined Sampling Points

Code Community / District Date / Time of Sampling Address Location

Cédigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

SIG-1 | Moxos/ San Ignacio 14.01.2002/9.20h Puerto San Borja Under the bridge / B3jo del

puente, Rio Apere

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stream water Directly Brown None Significant Significant
Agua corriente Directo Marrén Ninguno Bastante Bastante
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cédigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

SIG-2 | Moxos/ San Ignacio 1401.2002/9.30h Puerto San Borja Terrain of the church

Predio de la Iglesia

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Manual pump Clear None None None
city water supply
Agua de pozo para Bomba manual Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccién Lugar

SIG-3 | Moxos/ San Ignacio 14.01.2002/8.30h Comunidad “Monte Grande” Leandro Salvatierra
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Manual pump Clear None None None
city water supply
Agua de pozo para Bomba manual Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar

SIG-4 | Moxos/ San Ignacio 14.01.2002/10.30 h Laguna Isirere de San Ignacio -
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant water Directly Brown, milky | Slightly putrid | Scarcely None
Agua estancada Directo Mearron, Levemente Escasa Ninguna

lechoso podrido

Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cédigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

SIG-5 | Moxos/ San Ignacio 14.01.2002/10.55 h Calle Montes esg. Ballivian José Santa Cruz
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rainwater Directly Yellowish None None None
Aguade lluvia Directo Amarillo claro | Ninguno Ninguna Ninguna
Comments / Comentarios : -
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20.02.2002 Test Report/BENI-SIG
Sampling and ‘in situ’ — Observations
Continuation

Code Community / District Date / Time of Sampling Address Location

Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar

SIG-6 | Moxos/ San Ignacio 14.01.2002/11.05h Calle Montes esg. Ballivian José Santa Cruz
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Tap Yellow None None None
city water supply
Agua de pozo para Grifo Amarillo Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

SIG-7 | Moxos/ San Ignacio 14.01.2002/11.20h Calle Santiesteban Sr. Domingo Angola (Pastor)
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Manual pump Clear None None None
Agua de pozo Bomba manual Claro Ninguno Ninguna Ninguna
Comments/ Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar

SIG-8 | Moxos/ San Ignacio 14.00.2002/12.55h Comunidad Bermejo Public water pump / Bomba publica
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Pump Milky None Scarcely None
city water supply
Agua de pozo para Bomba Lechoso Ninguno Escasa Ninguna
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cédigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

SIG-9 | Moxos/ San Ignacio 14.01.2002/13.30h Comunidad “ La Argentina” -
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Pump Clear None None None
city water supply
Agua de pozo para Bomba Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Cmentarios : -

Code Community / District Date / Time of Sampling Address Location

Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccién Lugar

SIG-10 | Moxos/ San Ignacio 14.01.2002/ 14.40 h Community / Comunidad Fatima | -
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Manual pump Clear None None None
city water supply
Agua de pozo para Bomba manual Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Cmentarios : -
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20.02.2002 Test Report/BENI-SIG
Results of Analysis / Resultados de Ensayo
SAN IGNACIO 1- 10
Parameter SIG-1  SIG-2  SIG-3  SIG-4  SIG5  SIG-6 SIG-7 SIG-8 SIG-9 SIG-10
pH 621 7.36  6.87 6.65 817 634 621 693 592 6.62
Cond. [pSlem]| 55 = 1210 381 50.3  82.0 550 248 | 1471 424 1384
Temp. [°C]| 295 29.0 275 324 299 | 318 318 305 295 @292
Alc.  2[mg/]| 27.5 544 209 288 412 312 131 740 @ 220 @ 518
Salinity P 0.046 0786  0.245 0.045 0062 0.047 0.163 0.96 0.273 0.902
Hardness[mg/l]| <17.4 628 @ 22.3 282 <174 628 <174 819 964 133
Susp. Sol.[ mg/l ] 5 <3 <3 42 <3 <3 <3 15 <3 <3
coD [mg/]| 77.8 <5 <5 29.4 244 | 216 <5 | <5 5.1 <5
BODsg [mg/l]| 38 <4 <4 14 9 8 <4 <4 <4 <4
F [mg]| <01 077 056 <01 <01 <01 031 040 <01 085
PO4-P  [mgl]| 0.26 006  0.27 019 018 & 022 008 028 087 0.8
NH4-N  [mgl]| 0.16 = 0.04 0.5 012 017 019 009 023 029 014
NO>-N  [mgl]| 0.28 0.14 0.3 021 018 022 013 021 022 021
NO3-N [mgl]|<0.23 <023 <023 <023 <023 <023 <023 <023 <023 <0.23
Ca [mg/]| 5.67 1822 1.2 357 878 | 415 315 19.82 1657 2583
Fe [mg/]| 1.40 016 <008 052 018 | 0.18 009 017 441  0.15
Zn [mg/l]|<0.02 0.746 0.055 0.076 <0.02 <0.02 0.043 0.02 0.045 0.096
As [mg/l]|< 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <  0.009 <0.002
0.002
Hg [mg/l]|<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 < <0.001 <0.001
0.001

Colibacteria
Fecal [N/100]| 250 0 0 10 0 0 30 0 0 0
Total  [N/100]|27500 4200 = 26200 8350 14400 2400 24650 19100 4640 13600

@ The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCO3

b

salinity and the conductivity of a standard solution
C water hardness is defined as the sum of the concentrations of calcio and magnesio, recorded
as mg/l CaCOg.
[Standard Methods for the Examination of Water and Wastewater (1992)]
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20.02.2002 Test Report/ BENI-SJC

SAMPLING TEST

San José de Cabito - Provincia Moxos

Characteristics of the Sampling Points

No changes have been made with regard to the previous sampling program.

The sampling points in the region called ‘San José de Cabito’ are very scattered and include the
following localities: the village San Lorenzo, the communities Monte Grande, Santa Rosa del
Apere and San José de Cabito. Of each locality between two to four representative drinking water
samples have been taken from rainwater tanks (noria) and wells of the ‘semi surgente’ type.

In Santa Rosa del Apere and San Jose de Cabito the Rio Apere is used for the supply of drinking
water. In San José de Cabito, additionally, there is a school with dormitory, which owns a deep
well with an elevated storage tank and an internal distribution through water pipes.
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Sampling and ‘in situ’ — Observations: Details and Specific Data from the
Defined Sampling Points

Code Community / District Date / Time of Sampling Address Location

Cddigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

SIC-1 | Moxos / San José de Cabito| 17.01.2002/12.10h San Lorenzo gﬁg’bxos' al lado de Blisabeth
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Manual Yellow None None None
Agua de pozo Manual Amarillo Ninguno Ninguna Ninguna
Comments / Comentarios: -

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar

SJC-2 | Moxos/ San José de Cabito| 17.01.2002/12.40h San Lorenzo, Restaurante Sra Miriam Saavedra (Profesora)
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved Well Water for Manual pump Clear None None None
City Water Supply
Agua de Pozo para Bomba manual Claro Ninguno Ninguna Ninguna
Abastecimiento del Pueblo
Comments/ Comentarios: -

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar

SIC-3 | Moxos / San José de Cbito| 17.01.2002/ 12.20h San Lorenzo South of the polyfunctional field

Al sur del polideportivo

Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved Well Water for Manual pump Slightly milky | None Scarcely None
City Water Supply
Agua de Pozo para Bomba manual Levemente Ninguno Escasa Ninguno
Abastecimiento del Pueblo lechoso
Comments / Comentarios: -

Code Community / District Date / Time of Sampling Address Location

Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar

SJC-4 | Moxos/ San José de Cabito| 29.09.2001/13.35h Monte Grande Central square / Plaza del Pueblo
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly Clear None None None
Agua de pozo Directo Claro Ninguno Ninguna Ninguna
Comments/ Comentarios: -
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20.02.2002 Test Report/ BENI-SJC
Sampling and ‘in situ’ — Observations
Continuation

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar

SIC-5 | Moxos/ San José de Cabito| 17.01.2002/15.20h Monte Grande South of the central square

Al sur de laplaza

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly Clear None None None
Agua de pozo Directo Claro Ninguno Ninguno Ninguna
Comments/ Comentarios: -

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar

SJIC-6 | Moxos/ San José de Cabito| 17.01.2002/15.45h Monte Grande College / Escuelavigja
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly Clear None None None
Agua de pozo Directo Claro Ninguno Ninguno Ninguna
Comments/ Comentarios: -

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

SJC-7 | Moxos/ San José de Cabito| 16.01.2002/10.10h Santa Rosa del Apere Central square/ Plaza
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Manual pump Milky gray Putrid Scarcely Significant
city water supply
Agua de pozo para Bomba manual Gris lechoso Putrefacto Escasa Bastante
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

SJC-8 | Moxos / San José de Cabito| 16.01.2002/10.20h Santa Rosa del Apere River / Rio Apere
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stream water Directly Brown, slighly | None Scarcely None

milky
Agua corriente Directo Marron, leve- | Ningunoo Escasa Ninguna
mente lechoso

Comments/ Comentarios: -

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccién Lugar

SIC-9 | Moxos / San José de Cabito| 16.01.2002/ 1150 h San José de Cabiito River Apere, general water supply

Rio Apere, suministro del pueblo

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stream water Directly Brown None Scarcely None
Agua corriente Directo Marrén Ninguno Escasa Ninguna
Comments / Comentarios : -
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20.02.2002 Test Report/ BENI-SJC
Sampling and ‘in situ’ — Observations
Continuation
Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar
. . ) . Main square, next to the Cabildo
SJC-10 | Moxos / San José de Cabito| 16.01.2002/12.10h San José de Cabito Plaza, al lado del Cabildo
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Manual pump Clear None None None
city water supply
Agua de pozo para Bomba manual Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar
SJC-11 | Moxos / San José de Cabito| 16.01.2002/12.30h Salida a Eva—Eva (Jesus Maria) | Family / Familia Moye
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Manual pump Slightly milky | None Scarcely None
city water supply
Agua de pozo para Bomba manual Levemente Ninguno Escasa Ninguna
abastecimiento del pueblo lechoso
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccién Lugar
. . Dormitory / Internado “ San José
SJC-12 | Moxos / San José de Cabito| 16.01.2002/12.20h de Cabito Jests Marfa”
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Tap Clear None None None
Agua de pozo Grifo Claro Ninguno Ninguna Ninguna
Comments / Comentarios : -
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20.02.2002 Test Report/ BENI-SJC
Results of Analysis
SAN JOSE DE CABITO 1- 12
Parameter SJC-1  SJC-2  SJC-3 |SJC-4 | SJC-5 SJC-6 SJC-7 SJC-8| SJC-9  SJC-10 sJC-11/SsJcC-12
pH 7.78 6.80 5.43 778 | 6.64 | 6.03 | 7.25 574 572 5.85 5.95 6.05
Cond. [pS/lem]| 842 512 113 37.7 219 327 931 320 369 257 201 182
Temp. [°C]| 27.1 27.2 27.3 26.8 276 284 | 274 | 27.1 27.2 28.8 28.1 29.1
Alc. & mg/l]| 62.5 278 425 200 90.0 @ 149 552 | 225 | 16.2 126 825 | 95.0
Salinity b 0.543 | 0.329 0.080 | 0.036 | 0.144 0.211 | 0.601 H 0.033 | 0.035 0.168 | 0.133  0.122
Hardness ¢ [ mg/l]| 207 321 61.9 384 103 559 | 446 302 |<174 53.6 57.7 45.2
Susp. Sol. [mg/l]|] <3 <3 <3 <3 <3 <3 80 10 17 <3 <3 <3
COD [mg/l]| 23.7 <5 <5 <5 <5 <5 <5 452 446 <5 <5 <5
BODg5 [mg/]] 14 <4 <4 <4 <4 <4 <4 26 26 <4 <4 <4
F [mg/ll]] <01 <01 @ <01 <01 <01 <01 16 |<01 <01 <01 |'<01 <01
POy4-P [mg/l]| 0.25 0.72 <0.05 <0.05 0.23 029 0.27 | 021 0.21 0.10 0.08 0.12
NHz-N [mg/l]| 0.07 0.04 0.06 0.04 023 035 030 011 0.14 0.07 0.06 0.07
NO2-N [mg/l]| 0.24 0.15 0.18 0.14  0.20 | 0.15 | 0.06 @ 0.07 0.08 0.04 0.06 0.05
NO3-N [mg/l]| 454 § <023 <0.23 [<0.23| 2.26 <0.23/<0.23 <0.23/<0.23 <0.23 <0.23|<0.23
Ca [mg/l]| 53.02 | 81.99 4.72 486 | 27.32 6.18 1559 | 3.77 3.71 3.18 20.75 | 4.26
Fe [mg/l]| 0.09 0.09 <0.08 <0.08 <0.08 259 @ 0.75 | 088 0.88 0.10 0.72 0.12
Zn [mg/l]]<0.02 | 0.06 0.027 | 0.157 | 0.029 0.152 | 0.085 <0.02 <0.02 | <0.02 0.03 | 0.034
As [mg/l]] 0.002  <0.002 <0.002  0.002 0.005 0.017 0.003 <0.002<0.002 <0.002 < 0.002 <0.002
Hg [ mg/l]{< 0.001 <0.001 <0.001 <0.001<0.001<0.001<0.001<0.001/<0.001 <0.001 <0.001<0.001
Colibacteria
Fecal [ N/100]| 420 0 0 0 0 0 2500 0 0 0 40 0
Total [ N/100 ]| 25200 11020 8700 | 6380 | 16820 6960 21600 | 9280 @ 8760 18400 |16200 | 15750

The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCOq
The salinity is an unitless property of the water. It is calculated from an empirical relationship of salinity and
the conductivity of a standard solution
Water hardness is defined as the sum of the concentrations of calcio and magnesio, recorded as mg/l CaCOg5.
[Standard Methods for the Examination of Water and Wastewater (1992)]
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31.05.2002 Test Report/ BENI-STR

SAMPLING TEST

Santisima Trinidad - Provincia Moxos

Characteristics of the Sampling Points

This location could not be visited during the actual sampling process in January/February due to
reasons of force majeure already mentioned in the Introduction. The samples had been taken in
May.

The location corresponds to the most southern point of the survey study and, at the moment, it is
only reachable through the zone of the Chapare of Cochabamba.

The drinking water situation during the rainy season is the same as in the dry season. The only
sources for the extraction of drinking water for this community are the Rios Izacese to the north
and Sasasama to the south of the village. For that reason only two representative water samples,
one of each river, could be taken in the location.
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Sampling and ‘in situ’ — Observations: Details and Specific Data from the
Defined Sampling Points

Code Community / District Dete / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar

STR-1 | Moxos/ Santisima Trinidad | 16.05.2002/12.30h - Rio Izacese
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stream water Directly Clear None None Scarcely
Agua corriente Directo Claro Ninguno Ninguna Escasa
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar

STR-2 | Moxos / Santisima Trinidad | 16.05.2002/13.00 h - Rio Sasama
Type of Water Source Wiater taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stream water Directly Clear None None Scarcely
Agua corriente Directo Claro Ninguno Ninguna Escasa
Comments / Comentarios : -
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31.05.2002 Test Report/ BENI-STR

Results of Analysis

SANTISIMA TRINIDAD 1 - 2

Parameter STR-1 STR-2

pH 7.38 | 7.93
Cond. [pS/cm]| 48.5 75.5

Temp. [°C]| 27.5 28.0

Alc. almg/l]| 18.0 21.0
Salinity P 0.042 | 0.058

Hardness®[mg/l] <17.4 <17.4

Susp. Sol.[mg/l]| <3 <3
COD [mg/l]] <5 <5
BODsg [mg/l]] <4 <4
F [mg/l]| 0.16 <0.1

POy4-P [mg/]| 1.48 0.08

NH4-N  [mgi]| 0.04 = 0.03

NO,-N  [mgl]| 0.04  0.05

NO3-N [mg/l]] <0.23 <0.23

Ca [mg/l]| 4.69 7.62
Fe [mg/l]| 0.48 0.10
Zn [mg/]] 0.06 0.07
As [mg/l]| 0.004 @ 0.002
Hg [mg/l]| <0.001 <0.001
Coliforms

Fecal [ N/100] 0 0

Total  [N/100]| 4640 = 1160

& The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCOq

b The salinity is an unitless property of the water. It is calculated from an empirical relationship of
salinity and the conductivity of a standard solution

C Water hardness is defined as the sum of the concentrations of calcio and magnesio, recorded
as mg/l CaCOg.
[Standard Methods for the Examination of Water and Wastewater (1992)]
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20.02.2002 Test Report/ BENI-SJO

MUESTREO / ENSAYO

San Joaquin - Provincia Mamoré

Characteristics of the Sampling Points

In the present sampling program no changes have been made with regard to the first stage of the
project.

In San Joaquin exists an extensive network which connects nearly every housing to the local
drinking water supply. In the village there are two elevated water tanks, but only one is in use right
now. It must be stressed that the actual water supply by the cooperative is not a permanent
service what means it depends on the function of the electric generator of the village (designated
hours of the day).

In spite of the existence of the local distribution red the overwhelming majority of the population
uses their own wells (noria) as a water source. There are two reasons for that behavior: on the
one hand there is a prejudice that the water of the own open well is ‘sweet water’ and the water
supplied by the network is ‘salty water’. On the other hand a great deal of the residents doesn’t
take water out of the local network because of economic reasons (the quotes of the cooperative
can't be paid).

Because of the quoted reasons and to get a more representative result of the actual situation the
major part of the samples have been taken from the private water sources (open wells - noria).
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Sampling and ‘in situ’ — Observations: Details and Specific Data from the
Defined Sampling Points

Code Community / District Date / Time of Sampling Address Location

Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar

SJO-1 | Mamoré/ San Joaquin 21.01.2002/7.45h Calle Santa Cruz esq. 6 de Agosto | Felix Mejia Duran
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Manual with bucket Clear None None None
Agua de pozo Manual con balde Claro Ninguno Ninguna Ninguna
Comments/ Comentarios: ~ The water contains large particles (insects) / El agua contiene particulas grandes (insectos)

Code Community / District Date / Time of Sampling Address Location

Cddigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

. . Radio station / Radio emisora

SJO-2 | Mamoré/ San Joaquin 21.01.2002/8.00h Calle Sucre 19 “Aguadulce”, Sr. Wilbaldo Bravo
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly Clear None None None
Agua de pozo Directo Claro Ninguno Ninguna Ninguna
Comments / Comentarios : Water contains particles (insects y plant parts)/ Agua contiene particulas (insectos, plantas)

Code Community / District Date / Time of Sampling Address Location

Cddigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

SJO-3 | Mamoré/ San Joaquin 21.01.2002/8.10h Calle Sucre 19 Sr. Wilbaldo Bravo R.
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Tap Clear None None None
city water supply
Agua de pozo para Grifo Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cédigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

SJO-4 | Mamoré/ San Joaquin 21.01.2002/8.20h Calle 21 de Agosto Family / Familia Osman Cortez
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly Clear None None None
Agua de pozo Directo Claro Ninguno Ninguna Ninguna
Comments/ Comentarios: ~ The water contains large particles / El agua contiene particulas grandes

Code Community / District Date / Time of Sampling Address Location

Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccién Lugar

SJO-5 | Mamoré/ San Joaquin 21.01.2002/8.35h Calle Bolivar 46 Delecio Nufiez
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Manual Clear None None None
Agua de pozo Manual Claro Ninguno Ninguna Ninguna
Comments / Comentarios: -
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20.02.2002 Test Report/ BENI-SJO
Sampling and ‘in situ’ — Observations
Continuation

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar

SJO-6 | Mamoré/ San Joaquin 21.01.2002/9.10h Calle German Busch 26 Family / Familia Ortiz
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with a bucket Clear None None None
Agua de pozo Directo con balde Claro Ninguno Ninguna Ninguna
Comments / Comentarios: -

Code Community / District Date / Time of Sampling Address Location

Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion

SIO-7 | Mamoré/San Joaquin | 21.01.2002/9.25h Calle Tarija 31 %2"3” Familia Pedro Bejarano
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with a bucket Clear None None None
Agua de pozo Directo con balde Claro Ninguno Ninguna Ninguna
Comments / Comentarios: ~ Waste had been burned next to the well / Se quemaron desechos al lado de la noria

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar

SJO-8 | Mamoré/ San Joaquin 21.01.2002/9.40h Calle 18 de Noviembre 43 Family / Familia Sadi Sosa Ojopi
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Tap Clear None None None
city water supply
Agua de pozo para Grifo Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments/ Comentarios: -

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar

SJO-9 | Mamoré/ San Joaquin 21.01.2002/9.50h Calle 18 de Noviembre 29 Family / Familia Risco
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color COlor Turbidez Sedimentacion
Reserved well water for Tap Clear None None None
city water supply
Agua de pozo para Grifo Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios: -

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar

SJO-10 | Mamoré/ San Joaquin 21.01.2002/9.00h Calle Bolivar 1 Family / Familia Jimmi Melgar
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Tap Clear None None None
city water supply
Agua de pozo para Grifo Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments/ Comentarios: -
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20.02.2002 Test Report/ BENI-SJO

Results of Analysis

SAN JOAQUIN 1 -10

Parameter SJO-1 SJO-2 |SJO-3 SJO-4  SJO-5 |SJO-6 | SJO-7 |SJO-8 SJO-9 SJO-10
pH 481 | 432 | 496 | 471 | 335 | 425 @ 412 | 457 438  4.94
Cond. [pSicm] 179 150 | 344 | 312 | 195 | 209 | 211 866 853 | 61.3
Temp. [°C] 273 | 278 @ 273 | 284 286 | 290 295 | 300 310 @289
Alc. imgn] 125 625 | 175 138 @ 75 | 112 | 3.75 | 100 625 125
Salinity P 0.120 | 0.102  0.034  0.202 0.130 0.028 @ 0.028 0.065 0.064 | 0.050

Hardness¢[mg/l] <17.4 | <17.4 <17.4 <174 <174 <174 <174 | 193 <174 <174

Susp. Sol. [mg/l] <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
coD [mgl] <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
BODg [mall] <4 <4 <4 <4 <4 <4 <4 <4 <4 <4
F [mg/l] <0.1 <0.1 <0.1 | <0.1 <0.1 <0.1 <01 /<01 <01 <0.1

PO4-P [mg/l] 0.06 0.11 |<0.05 <0.05| <0.05 | <0.05| <0.05 <0.05 <0.05 | <0.05
NHgz-N [ma/l] 0.02 0.30 0.02 0.02 0.04 <0.015 0.02 0.02 0.02 0.03
NO2-N [mo/l] 0.16 0.15 0.15 0.16 0.14 0.14 0.13 0.13 0.14 0.14

NO3-N [mg/l] 5.73 4.57 0.29 9.72 7.40 1.05 1.57 1.79 2.05 1.40

Ca [mg/l] 3.36 2.82 151 6.60 2.14 0.63 0.07 1.14 0.87 0.87
Fe [mg/l] <0.08 | <0.08 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08 <0.08
Zn [mg/l] 0.04 0.06 0.09 0.03 0.03 0.07 0.07 0.15 0.04 0.12
As [mg/l] 0.002 | 0.003 | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 |0.002 0.002 @ 0.002
Hg [ mg/l]<0.001| <0.001 <0.001<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Colibacteria

Fecal  [N/100] O 10 0 0 0 0 0 0 0 0

Total [N/100] 550 1150 0 0 40 470 1880 0 0 0

& The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCOq

b The salinity is an unitless property of the water. It is calculated from an empirical relationship of
salinity and the conductivity of a standard solution

C Water hardness is defined as the sum of the concentrations of calcio and magnesio, recorded
as mg/l CaCOg.
[Standard Methods for the Examination of Water and Wastewater (1992)]
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20.02.2002 Test Report/ BENI-SRA

MUESTREO / ENSAYO

San Ramdén - Provincia Mamoré

Characteristics of the Sampling Points

The sampling program of the dry season was repeated in its totality.

In this village the situation is similar to the previously described of San Joaquin (chapter
BENI-SJO). As well there exist the same behavior with respect to the consumption of the supplied
water by the local network accompanied with the same arguments to use private sources of
drinking water. Therefore, the 10 samples of this locality have been taken from the local supply
and from the private wells respectively.
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20.02.2002 Test Report/ BENI-SRA

Sampling and ‘in situ’ — Observations: Details and Specific Data from the
Defined Sampling Points

Code Community / District Date / Time of Sampling Address Location

Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccién Lugar

SRA-1 | Mamoré/ San Ramdn 22.01.2002/9.40h Calle Coronel Viera 48 Family / Familia Merin Cuellar
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with bucket Clear None None None
Agua de pozo Directo con balde Claro Ninguno Ninguna Ninguna
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

SRA-2 | Mamoré/ San Ramdn 22.01.2002/9.50h Calle Coronel Viera 48 Family / Familia Merin Cuellar
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Tap Clear None None None
city water supply
Agua de pozo para Grifo Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccién Lugar

. . Calle Ayacucho 23, . " , .

SRA-3 | Mamoré/ San Ramén 22.01.2002/10.00h San Ramondito Family / Familia Suéarez Arriaza
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Tap Clear None None None
city water supply
Agua de pozo para Grifo Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

. . Celle Walter Serrath, . L
SRA-4 | Mamoré/ San Ramén 22.01.2002/10.10h . Family / Familia Lopez - Serrath
esq. Calle Junin

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Tap Clear None None None
city water supply
Agua de pozo para Grifo Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo

Comments / Comentarios :
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20.02.2002 Test Report/ BENI-SRA
Sampling and ‘in situ’ — Observations
Continuation

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

SRA-5 | Mamoré / San Ramon 2201.2002/10.20h Calle Junin 4, Glosetothe port/ | o iy Familia Lopez - Serrath

Cercadel puerto

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Tap Clear None None None
city water supply
Agua de pozo para Grifo Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Codigo Provincia / Municipio Fecha/ Hora de Muestreo | Direccion Lugar

SRA-6 | Mamoré/ San Ramoén 22.01.2002/10.30h Plaza Principal 5 Family / Familia Vaca - Arriaga
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Tap Slightly milky | None Scarcely None
city water supply
Agua de pozo para Grifo Levemente Ninguno Escasa Ninguna
abastecimiento del pueblo lechoso
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Codigo Provincia / Municipio Fecha/ Hora de Muestreo | Direccién Lugar

SRA-7 | Mamoré/ San Ramén 22,01.2002/10.40 h Calle Coronel Viera 2 Family / Familia Ramona Vargas
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Tap Clear None None None
city water supply
Agua de pozo para Grifo Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Codigo Provincia / Municipio Fecha/ Hora de Muestreo | Direccion Lugar

SRA-8 | Mamoré/ San Ramoén 22.01.2002/10.50 h Calle Coronel Viera2 Mauro Huasico
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly Milky None Scarcely None
Agua de pozo Directo Lechoso Ninguno Escasa Ninguna
Comments / Comentarios : -
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20.02.2002 Test Report/ BENI-SRA
Sampling and ‘in situ’ — Observations
Continuation

Code Community / District Date / Time of Sampling Address Location

Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccién Lugar

SRA-9 | Mamoré/ San Ramén 22012002/ 11.00h Calledl sur del Colegio"Lucio | ooy \oriva

Soria” esq 18 de Noviembre

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by | Tap Clear None None None
water cooperative
Agua potable suministrada | Grifo Claro Ninguno Ninguna Ninguna
por la cooperativa
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

SRA-10 | Mamoré/ San Ramén 22,01.2002/11.10h Calle ltunama 10 Family / Familia Herminio Velo
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Tap Clear None None None
city water supply
Agua de pozo para Grifo Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios : -
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20.02.2002 Test Report/ BENI-SRA
Results of Analysis
SAN RAMON 1 - 10

Parameter SRA-1 SRA-2 SRA-3 SRA-4 SRA-5 SRA-6 SRA-7 SRA-8 | SRA-9 SRA-10
pH 4.25 4.58 4.48 4.55 4.36 4.50 4.78 4.62 4.04 491
Cond. [uS/cm] 93.5 12.6 11.6 11.7 12.1 11.8 12.6 186 102 11.5
Temp. [°’C] 29.8 30.9 31.8 31.0 30.9 30.9 30.5 30.7 29.8 314
Alc. A mg/l] 6.25 13.8 11.2 11.2 7.5 11.2 7.5 12.5 3.75 8.75
Salinity b 0..069 & 0.024 | 0.024 | 0.024 0.024 @ 0.024 0.024 0.124 0.074 @ 0.024
Hardness® [mg/] <17.4 24.3 <17.4 25.3 <17.4 50.0 <17.4 57.5 <174 <174
Susp. Sol.[mg/l]] <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
COD [mg/l] <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
BODsg [mg/l] <4 <4 <4 <4 <4 <4 <4 <4 <4 <4
F [mg/l] <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
POy4-P [mg/l] <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.13 <0.05  <0.05
NH4-N  [mg/l] 0.03 0.02 0.02 0.02 0.04 0.03 0.03 0.11 0.02 0.02
NO2-N [mg/l] 0.04 0.04 0.04 0.03 0.04 0.05 0.05 0.06 | <0.015 <0.015
NO3-N [mg/l] <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 3.19 3.70 <0.23
Ca [mg/l] 2.07 0.58 0.54 0.53 0.66 0.54 0.58 4.21 0.41 0.58
Fe [mg/l] 0.04 0.05 0.06 0.08 0.05 0.17 | <0.08 <0.08  <0.08  <0.08
Zn [mg/l] 0.03 0.30 0.35 0.26 0.31 0.25 0.27 0.06 0.05 0.27
As [mg/l] 0.002 0.002 <0.002| 0.002 <0.002 <0.002 <0.002 <0.002|<0.002 <0.002
Hg [mg/l]<0.001 <0.001 <0.001|<0.001 <0.001 <0.001 <0.001 <0.001|<0.001 <0.001

Colibacteria

Fecal [N/100]

Total [ N/100 ]

0 0 0
870 690 720

0
550

0
2320

0
3350

0 30
580 5220

10 0
1160 1740

& The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCOg3
b The salinity is an unitless property of the water. It is calculated from an empirical relationship of
salinity and the conductivity of a standard solution
C Water hardness is defined as the sum of the concentrations of calcio and magnesio, recorded
as mg/l CaCOg3.
[Standard Methods for the Examination of Water and Wastewater (1992)]
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20.02.2002 Test Report/ BENI-BUV

SAMPLING TEST

Buena Vista - Provincia Mamoré

Characteristics of the Sampling Points

Buena Vista is a community situated along the eastern banks of the Rio Machupo. This location is
very difficult to approach during the dry season since it doesn’t exist a connection through a
country road. During the rainy season this community is reached by ship on the Rio Machupo.

The previous program has been repeated with only six sampling points, which represent the
totality of supply sources during the whole year.

In this community there are various well of the ‘semi surgente’ type (see chapter BENI-TRI)
installed by PRAS-BENI, which are less used by the population, for the water often has a milky
aspect or a certain grade of turbidity. That’s why the majority of the people consumes the drinking
water from a well which is located at about 150 m to the east of the village.

A second open well exists on a private terrain, however the use of the well isn’t restricted to the

public.
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Sampling and ‘in situ’ — Observations: Details and Specific Data from the
Defined Sampling Points

Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar
BUV-1 | Mamoré/ Buena Vista 26.01.2002/9.55h South of the commumty Francisca Arancibia
Al sur de lacomunidad
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with a bucket Yellow, milky | None Significant None
Aguade pozo Directo con balde Amarillo, Ninguno Bastante Ninguna
lechoso
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar
BUV-2 | Mamoré/ Buena Vista 26.01.2002/10.05h West of the main square / Delante de Benedito Camama
Al oeste de la plaza
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Manul pump Milky None Significant Scarcely
city water supply
Aguade pozo para Bomba manual Lechoso Ninguno Bastante Escasa
abastecimiento del pueblo
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar
BUV-3 | Mamoré/ Buena Vista 26,01.2002/ 10.00 h - Public well of the village/ Noria
comunitariaal naciente del
Villerio
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with a bucket Milky None Scarcely None
Agua de pozo Directo con balde Lechoso Ninguna Escasa Ninguna
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar
. Northe of the village
BUV-4 | Mamoré/ Buena Vista 26.01.2002/10.20 h - Al Norte del Villerio
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Manual pump Yellow, milky | None Scarcely None
city water supply
Agua de pozo para Bomba manual Amarillo, Ninguno Escasa Ninguna
abastecimiento del pueblo lechoso

Comments / Comentarios :
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20.02.2002 Test Report/ BENI-BUV
Sampling and ‘in situ’ — Observations
Continuation
Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccién Lugar
BUV-5 | Mamoré/ Buena Vista 26,01.2002/10.30h Noria al “centro del villerio” North of the village
Al norte del villerio
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Manual pump Slightly milky | None Scarcely None
city water supply
Agua de pozo para Bomba manual Levemente Ninguno Escasa Ninguna
abastecimiento del pueblo lechoso
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccién Lugar
BUV-6 | Mamoré/BuenaVista | 26.01.2002/10.40h In front of the school North of the village
Delante de la escuela Al norte del villerio
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
R Reserved well water for | Manual pump Yellow, milky | None Scarcely None
city water supply
Agua de pozo para Bomba manual Amarillo, Ninguno Escasa Ninguna
abastecimiento del pueblo lechoso
Comments / Comentarios : -
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20.02.2002 Test Report/ BENI-BUV

Results of Analysis

BUENA VISTA1-6

Parameter BUV-1 BUV-2 BUV-3 BUV-4 BUV-5 BUV-6

pH 3.90 4.40 3.87 4.40 3.97 5.21

Cond. [pS/cm]| 27.1 19.7 10.6 20.0 14.2 77.4

Temp. [°C]| 30.0 27.9 28.5 28.1 27.8 28.2
Alc. aImg/l]| 6.25 25.0 5.0 13.8 12.5 61.2

Salinity ° 0.031 | 0.026 & 0.022 | 0.027 | 0.024 | 0.059

Hardness®[mg/l] <17.4 <174 <174 <174 <174 <174

Susp. Sol.[mg/1]| 11 44 <3 375 39 296
COD [mg/l] <5 <5 <5 <5 <5 <5
BODs [mgl]| <4 <4 <4 <4 <4 <4
F [mg/l]| <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

PO4-P [mg/l]| 0.12 <0.05 0.06 <0.05 <0.05 <0.05
NH4-N [mg/1]| 0.03 0.12 0.05 0.74 0.04 0.02

NO»-N [mg/l]| 0.08 0.07 0.07 0.04 0.02 0.06

NO3-N [mgl]| <023 <023 <023 <023 <023 <023

Ca [mg/]| 0.19 0.56 0.10 0.33 0.08 0.45
Fe [mg/]| 0.18 0.43 0.20 0.22 0.07 0.27
Zn [mg/l]| 0.08 4.04 0.07 6.14 1.27 28.59
As [mg/l]{<0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Hg [mg/l]{<0.001 <0.001 <0.001 <0.001 <0.001 <o0.001
Colibacteria

Fecal [N/100]| 130 0 145 0 0 0

Total [N/100]| 8120 560 6960 300 2320 1060

o))

The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCOq

The salinity is an unitless property of the water. It is calculated from an empirical relationship
of salinity and the conductivity of a standard solution

€ water hardness is defined as the sum of the concentrations of calcio and magnesio, recorded
as mg/l CaCOg.

[Standard Methods for the Examination of Water and Wastewater (1992)]
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20.02.2002 Test Report/ BENI-SRV

SAMPLING TEST

Santa Rosa de Vigo - Provincia Mamoré

Characteristics of the Sampling Points

The sampling points of the region ‘Santa Rosa de Vigo’ enclose communities situated along the
route San Joaquin - Puerto Siles - Santa Rosa de Vigo - Alejandria. All of those locations are
geographically rather distant from each other. It is to be stressed out that in every locality the
drinking water supply for the population has got it's own characteristics. During the present stage
there are some variations in Santa Rosa de Vigo and Alejandria, respectively.

In Chaco Lejos two samples were taken, one from a well of the ‘semi surgente’ type, of which a
certain number exists in this community. The second sample was taken from an open well (noria),
which has a remarkable water output and is very frequented by the population.

Alturas de Carmen located about two kilometers before reaching the Rio Mamoré in Puerto Siles,
has got only open wells (noria) used for the drinking water supply.

Puerto Siles, an important river port, lies on the banks of the Mamoré, whose water is
predominantly used as the source of drinking water by the population. However, there are as well
deposits and water tanks for either rainwater or water delivered from Alturas de Carmen.

Santa Rosa de Vigo is a community situated on the banks of the Rio Mamoré. For the water
supply exist two open wells (noria) from which samples have been taken (new: SRV-13).

The so-called 'pauros' situated along the slopes of the river bank disappear in the rainy season
due to a considerable increase of the water quantity of the Rio Mamoré. Therefore, three previous
water samples of ‘pauros' (SRV-2, 3, 4) had to be substituted. One sample was directly taken out
of the Rio Mamoré (new: SRV-14).

The ‘pauro’ is a little artificial excavation in a clay layer, which accumulates water coming out from
the overlaying horizon with a low productiveness (water arteries). This horizon is also the
providing source for the wells (noria) in the interior. Because of the horizontal limited extension of
the water bearing horizon the water source gradually dries out in some parts of the river slope.

In the community of Alejandria the drinking water supply is assured by the wells ‘semi surgente’
with manual water pumps installed by PRAS-BENI in addition to the existing open wells (horia)
which contain enough water in the rainy season. In the present sampling one sample has been
taken from a noria of the community (new: SRV-15).

W - 127



LABORATORTIO

20.02.2002

M E DI O

Test Report/ BENI-SRV

A M B I

ENTAL

Sampling and ‘in situ’ — Observations: Details and Specific Data from the

Defined Sampling Points

Code Community / District Date / Time of Sampling Address Location
Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar
. Well north of the village

SRV-1 [Mamoré/ Santa Rosade Vigg 24.01.2002/14.40h Noria al norte del pueblo -
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with a bucket Clear None None None
Agua de pozo Directo con balde Claro Ninguno Ninguna Ninguna
Comments / Comentarios : Rain during the sampling / Lluvia durante el muestreo

Code Community / District Date / Time of Sampling Address Location

Cddigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

SRV-5 [Mamoré/ Santa Rosade Vigg 21.01.2002/13.00 h Puerto Siles Rio Mamoré
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stream water Directly Brown None Significant Significant
Agua corriente Directo Marrén Ninguno Bastante Bastante
Comments / Comentarios : -
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20.02.2002 Test Report/ BENI-SRV
Sampling and ‘in situ’ — Observations
Continuation
Code Community / District Date / Time of Sampling Address Location
Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar
SRV-6 [Mamoré/ Santa Rosade Vigg 21.01.2002/13.15h Puerto Siles Sra Bella VVda de Angulo
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Rain water Rain water tank Clear None None None
Aguade lluvia Nogue Claro Ninguno Ninguna Ninguna
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cddigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar
SRV-7 [Mamoré/ Santa Rosade Vigg 21.01.2002/16.20h Comunidad “Chaco Lejos” Family / Familia Jorge Galindo
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Manual Pump Milky None None None
city water supply
Agua de pozo para Bomba manual Lechoso Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios: -
Code Community / District Date / Time of Sampling Address Location
Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar
SRV-8 [Mamoré/ Santa Rosade Vigd 21.01.2002/16.10h Comunidad “ Chaco Lejos” Noria east of the village
Noria al este del villerio
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with a bucket Clear None None None
Agua de pozo Directo con balde Claro Ninguno Ninguna Ninguna
Comments/ Comentarios:  The water contains large particles / El agua contiene particulas grandes
Code Community / District Date / Time of Sampling Address Location
Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccidn Lugar
SRV-9 |Mamoré / Santa Rosa de Vigd 21.01.2002/ 1400 h Puerto Siles- Alturadel Carmen | NO" Of thefamily J. Galindo
Noria de |la familia Juan Galindo
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with a bucket Slightly milky | None Scarcely None
Agua de pozo Directo con balde Levemente Ninguno Escasa Ninguna
lechoso
Comments/ Comentarios: -
Code Community / District Date / Time of Sampling Address Location
Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccién Lugar
SRV-10 [Mamoré / Santa Rosade Vigg 21.01.2002/14.15h Puerto Siles - Alturas del Carmen| Family / Familia Manuel Abrego
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with a bucket Clear None None None
Agua de pozo Directo con balde Claro Ninguno Ninguna Ninguna
Comments / Comentarios: ~ The water contains large particles / El agua contiene particulas grandes
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20.02.2002 Test Report/ BENI-SRV

Sampling and ‘in situ’ — Observations
Continuation

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccién Lugar

SRV-11 |[Mamoré / Santa Rosa de Vigo| 24.01.2002/6.50h Comunidad Alejandria Well / Pozo Familia Guzman
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Pump Clear None None None
city water supply
Agua de pozo para Bomba Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Codigo Provincia / Municipio Fecha / Hora de Muestreo | Direccion Lugar

SRV-12 |[Mamoré / Santa Rosa de Vigo| 24.01.2002/6.30 h Comunidad Alejandria College / Escuela
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Pump Clear None None None
city water supply
Agua de pozo para Bomba Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo

Comments / Comentarios : Public well / Pozo del pueblo

Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar

SRV - 13|Mamoré / Santa Rosa de Vigd 24.01.2002/ 15.15 h ; Well of the medical point /
Noria de la posta sanital

Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly Clear None None None
Agua de pozo Directo Claro Ninguno Ninguna Ninguna
Comments / Comentarios: -

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar

SRV - 14|Mamoré / Santa Rosa de Vigo| 24.01.2002/ 14.00h ; Rio Mamoreé
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stream water Directly Brown, milky Putrid Significant Significant
Agua corriente Directo Marroén, Podrido Bastante Bastante

lechoso

Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Cddigo Provincia / Municipio Fecha / Hora de Muestreo | Direccién Lugar

SRV - 15|Mamoré / Santa Rosa de Vigo| 24.01.2002/7.05h Comunidad Alejandria Family / Familia Castro
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Pump Clear None None None
Agua de pozo Bomba Claro Ninguno Ninguna Ninguna
Comments / Comentarios : -
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20.02.2002 Test Report/ BENI-SRV
Results of Analysis
SANTA ROSA DE VIGO 1 -10
Parameter SRV-1 |SRV-5 SRV-6| SRV-7 | SRV-8 SRV-9 SRV-10 SRV-11 SRV-12 SRV-13 SRV-14 | SRV-15
pH 3.67 6.20  6.22 4.95 5.12 4.24 3.76 5.16 3.83 3.75 4.47 3.62
Cond. [puS/em] 133 78.1 26.4 16.5 58.1 21.4 28.8 29.3 8.5 110 89.9 6.62
Temp. [°C]l 28.5 32.2 | 30.7 28.7 28.3 33.1 30.5 25.7 25.8 28.3 31.4 28.6
Alc. mg/ll] 200 275 150 | 138 11.2 6.25 5.0 238 | 112 168 288 @ 875
Salinity b 0.092 0.060 0.028 | 0.025 | 0.048 0.029 | 0.032 0.031  0.020 | 0.078 | 0.067 0.021
Hardness ¢ [mgll] <17.4 78 46.4 25.2 43.6 26.6 <174 250 <174 714 71.5 <17.4
Susp. Sol. [mg/l] <3 162 <3 <3 <3 <3 <3 <3 <3 <3 362 <3
COD [mg/l] <5 29.6 <5 <5 <5 <5 <5 <5 <5 <5 27.7 <5
BODsg [ma/l] <4 16 <4 <4 <4 <4 <4 <4 <4 <4 17 <4
F [mg/l] <01| <01 <01 <01 <01| <01 <01 <0.1 <0.1 <0.1 <0.1 <0.1
PO4-P [mg/l] <0.05 0.26 <0.05 0.08 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.18 <0.05
NHg-N [mg/l]] 0.03 0.15 | 0.07 0.06 0.03 0.03 0.02  <0.015 <0.015 <0.015/ 0.61 | <0.015
NO2-N [mg/l] 0.05 0.15  <0.015 <0.015 <0.015 0.02 0.03 0.02 0.05 0.04 0.25 0.04
NO3-N [mg/l] 5.63 0.76 | <0.23) <0.23 2.67 0.66 0.86 | <0.23 <0.23] 8.02 0.62 <0.23
Ca [mg/l]] 9.57 7.45 0.54 0.56 3.60 0.16 0.07 1.40 <0.05 5.94 8.57 0.08
Fe [mg/l]] <0.08 2.63 <0.08 0.18 <0.08/ <0.08 <0.08 025 |<0.08, 0.11 0.18 0.08
Zn [mg/l]| 0.06 0.06 | 0.06 0.17 0.06 0.05 0.04 0.12 0.45 0.04 0.09 0.13
As [mg/l]| 0.002 | 0.002  0.002 0.002 0.002 0.002 0.002 0.002 @ 0.002 | 0.002 | 0.002 | <0.002
Hg [ mg/l]| <0.001|< 0.001 < 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Colibacteria
Fecal [ N/100 ]| 11600 | 520 0 0 20 10 10 680 0 0 10 0
Total [ N/100 ]| 23600 | 13920 2320 | 4060 8120 = 3480 7540 | 15400 | 13900 | 20100 9860 = 16900
& The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCO3
b The salinity is an unitless property of the water. It is calculated from an empirical relationship of salinity and
the conductivity of a standard solution
c

Water hardness is defined as the sum of the concentrations of calcio and magnesio, recorded as mg/l CaCOg3.
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20.02.2002 Test Report/ BENI-RIB

SAMPLING TEST

Riberalta - Provincia Mamoré

Characteristics of the Sampling Points

There are no changes regarding the sampling program of the dry season. The city of Riberalta
has got a relatively new system of drinking water supply, but limited to the old city center. The
suburbs, some of them very recently built, don't count on this service.

However, as well in Riberalta, like in the previously described locations of San Joaquin and San
Ramén, the local drinking water distribution is very rarely used by the residents. On one hand
exists the sensation that the tab water is 'salty’, on the other hand a great deal of the people can't
or doesn't want to pay for the drinking water service. For those reasons, the majority of the
population uses water from their wells (noria) and the water supplied by the cooperative for other
domestic purposes.

The mayor part of the collected water samples comes from wells (noria) of the suburbs of
Riberalta.
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Sampling and ‘in situ’ — Observations: Details and Specific Data from the
Defined Sampling Points

Code Community / District Date / Time of Sampling | Address Location
Codigo | Provincia/ Municipio Fecha/ Hora de Direccion Lugar
Muestreo
; . Barrio El Cerrito Close to the bus stop / cerca de la

RIB-1 Riberalta / Vaca Diez 04.02.2002/7.35h Family / Familia Angelo Flores de micros
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with a bucket Milky None None None
Agua de pozo Directo con balde Lechoso Ninguno Ninguna Ninguna
Comments / Comentarios : The water contains particles / El agua contiene particulas

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar

! . Calle Manuripi s/n, Barrio El

RIB-2 | Riberata/VacaDiez 04.02.2002/7.50h Certito (1ower part / perte beia) Kathy Yoamona
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly Milky None None None
Agua de pozo Directo Lechoso Ninguno Ninguna Ninguna
Comments / Comentarios : The water contains large particles (insects, plant parts) / El agua contiene particulas grandes (insectos,

plantas)

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar

RIB-3 Riberalta / Vaca Diez 04.02.2002/8.15h Barrio San Juan, Calle Amarilla Family / Familia Carmen Duran
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with a bucket Brown, milky None Significant High
Agua de pozo Directo con balde Marron, lechoso | Ninguno Bastante Ata
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Codigo Provincia / Municipio Fecha/ Hora de Muestreo | Direccion Lugar

RIB-4 Riberalta / Vaca Diez 04.02.2002/8.35h Barrio Integracion Nancy Vira
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with a bucket Yellow, milky None Scarce None
Agua de pozo Directo con balde Amarillo, Ninguno Escasa Ninguna

lechoso

Comments / Comentarios : The water contains large particles / El agua contiene particulas grandes

Code Community / District Date / Time of Sampling Address Location

Cddigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

_ . . Barrio 1° de Septiembre, Calle Family / Familia Roberto Sanjinés

RIB-5 | Riberalta/VacaDiez 04.02.2002/9.00h Alizo esq, Copeibo Castillo
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with a bucket Clear None None None
Agua de pozo Directo con balde Claro Ninguno Ninguna Ninguna
Comments / Comentarios:  The water contains large particles / El agua contiene particulas grandes
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20.02.2002 Test Report/ BENI-RIB
Sampling and ‘in situ’ — Observations
Continuation
Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar
RIB-6 | Riberalta/ Vaca Diez 04.02.2002/ 9.20h Barmo Senterio, Calle SN@ | aily Failia Karin Mjica
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with a bucket Milky brown None Significant Significant
Agua de pozo Directo con balde Marron, Ninguno Bastante Bastante
lechoso
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar
RIB-7 | Riberata/VacaDiez 04.02.2002/9.35h Barrio El Palmar, Av. Brasil Family / Familia Edmundo Alpirez
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with bucket Slightly milky None Perceptible None
Agua de pozo Directo con balde Levemente Ninguno Perceptible Ninguna
lechoso
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar
RB8 | Riberalta/ Vaca Diez 04.02.2002/ 955 h Bario Heroes del Chacodg | oy Famiia Veriava. de
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with bucket Clear None None None
Agua de pozo Directo con balde Claro Ninguno Ninguna Ninguna
Comments / Comentarios : Rain during the sampling / Liuvia durante el muestreo
Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccién Lugar
RIB9 Riberalta / Vaca Diez 04.02.2002/10.50h Centro calle MAximo Gennicke Family / Familia Rojas Cronembold
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by Tap Clear None None None
weter cooperative
Agua potable suministrada | Grifo Claro Ninguno Ninguna Ninguna
por la cooperativa
Comments / Comentarios : Rain during the sampling / Liuvia durante el muestreo
Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar
RIB10 | Riberalta/Vaca Diez 04.02.2002/11.50 h Centro calle Maximo Gennicke Family / Familia Rojas Cronembold
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with bucket Clear None None None
Agua de pozo Directo con balde Claro Ninguno Ninguna Ninguna
Comments / Comentarios : Rain during the sampling / Liuvia durante el muestreo
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20.02.2002 Test Report/ BENI-RIB

Results of Analysis

RIBERALTA 1-10

Parameter RIB-1 | RIB-2 | RIB-3 RIB-4 RIB-5 RIB-6 RIB-7 RIB-8 RIB-9 RIB-10

pH 5.30 5.27 6.30 6.46 4.80 5.20 5.32 6.92 8.92 6.29

Cond. [pS/icm] 74.4 60.6 9.14 211 417 81.0 109 31.2 1608 383

Temp. [°C] 27.6 27.7 26.6 26.8 26.9 27.8 27.9 28.1 29.5 28.8
Alc. &[mg/] 6.25 12.5 6.25 11.2 5.0 5.0 5.0 17.5 225 26.2
Salinity ° 0.057 & 0.049 | 0.021 0.027 0.268 | 0.061 @ 0.077 | 0.033 @ 1.053 @ 0.247
Hardness®[mg/l] <17.4 <174 <174 <174 <174 27.8 <174 23.9 235 64
Susp. Sol. [mg/l] <3 <3 18 <3 <3 8 <3 <3 <3 <3
COD [mg/l] 15.0 75.5 <5 7.6 <5 7.5 <5 <5 12.9 <5
BODs  [mgl] 8 34 <4 <4 <4 <4 <4 <4 7 <4
F [mg/] <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.44 <0.1

POy4-P [mg/l] <0.05 | <0.05 0.14 <0.05  <0.05 0.16 <0.05 | <0.05 1.10 <0.05
NHz-N [mg/ll] 0.03 0.03 0.21 0.05 0.26 0.45 0.03 0.04 0.03 0.03
NO2-N [mg/l] <0.015 <0.015 0.05 0.05 ' <0.015 0.10 <0.015 <0.015 <0.015 <0.015

NO3-N [mo/l] 4.51 3.12 0.30 <0.23 26.9 5.08 6.16 0.85 0.67 4.84

Ca [mg/l] 0.37 0.33 0.28 0.45 2.62 1.72 1.23 6.69 95.88 22.20
Fe [mgn] 0.08 | <0.08 041 3.14 0.09 0.94 | <0.08 <0.08 <0.08 <0.08
Zn [mg/l] 0.04 0.05 0.07 0.05 0.03 0.07 0.03 0.04 0.11 0.07
As [mg/l] 0.002 <0.002 0.002 @ 0.002 <0.002| 0.002 @ 0.002 0.002 0.005 0.002
Hg [mg/l] <0.001 <0.001 | <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <O0.001
Colibacteria

Fecal [N/100] 40 0 4640 180 0 7540 210 0 0 70

Total [N/100] 4550 3480 16880 11050 6380 @ 31100 6120 2320 4006 = 10640

Q

The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCOg

b The salinity is an unitless property of the water. It is calculated from an empirical relationship
of salinity and the conductivity of a standard solution

€ Water hardness is defined as the sum of the concentrations of calcio and magnesio, recorded

as mg/l CaCOg.

[Standard Methods for the Examination of Water and Wastewater (1992)]
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20.02.2002 Test Report/ BENI-TUM

SAMPLING TEST

Tumichucua - Provincia Vaca Diez

Characteristics of the Sampling Points

The sampling points of the region Tumichucua include the communities located to the southwest
of Riberalta: Pefia Amarilla, Candelaria and Tumichucua. In the present sampling campaign the
program of 12 samples have been completed which includes the new communities 'Bella Flor', 'El
Cruce' and Yeneguagua.

In Pefia Amarilla there is only one 'pauro’ (see chapter BENI-SRV) which serves as a drinking
water source. There are two more 'pauros’ but the water is taken for other uses.

In the community '‘Bella Flor' exist the wells of the semi-surgente type and also the praxis of taking
water from artificial water deposits (pauro). The samples TUM-9 and TUM-10 were taken in 'Bella
Flor".

In the small community 'El Cruce' (from here the main road from Riberalta continues to the
departments of La Paz and Pando, respectively) one sample was taken from a noria (TUM-11).

In the community Yeneguagua one sample was directly taken out of the Rio Yeneguagua
(TUM-12).

In Candelaria there is one well of the 'semi surgente' type and two 'pauros' situated on the slope of
the Rio Beni.

The community Tumichucua has a central drinking water network with an elevated storage tank,
but the system is out of use due to the lack of financial funds. The drinking water for the whole
population is taken out of the 'pauros' along the slope of bank of the lake Tumichucua, whereby
the people usually uses the nearest 'pauro’. Some of those 'deposits' are pretty efficient and
contain a good amount of water.
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Sampling and ‘in situ’ — Observations: Details and Specific Data from the
Defined Sampling Points

Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar
TUMH1 | Tumichucua/ Vaca Diez 03.02.2002/10.00h Comunidad Pefia Amarilla Pauro of the communlty/
Pauro de la comunidad
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant water Manual Clear None None None
Agua estancada Manual Claro Ninguno Ninguna Ninguna
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccién Lugar
TUM2 | Tumichucua/ Vaca Diez 03.02.2002/13.30h Candelaria Sanitary point / Posta sanitaria
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Manual pump Clear None None None
city water supply
Agua de pozo para el Bomba manual Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cédigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar
TUM3 | Tumichucua/ Vaca Diez 03.02.2002/13.45h Candelaria Paro southwest of the \_/lllage
Pauro_al sudoeste del villerio
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant water Directly Clear None None None
Agua estancada Directo Claro Ninguno Ninguna Ninguna
Comments / Comentarios: -
Code Community / District Date / Time of Sampling Address Location
Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccidn Lugar
TUMM4 | Tumichucua/ Vaca Diez 03.02.2002/14.05h Candelaria Pauro east of the \/_lllage
Pauro al este del villerio
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant weter Directly Milky None None None
Agua estancada Directo Lechoso Ninguno Ninguna Ninguna
Comments/ Comentarios: ~ The water contains particles / Bl agua contiene particulas
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20.02.2002 Test Report/ BENI-TUM
Sampling and ‘in situ’ — Observations
Continuation

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

TUM-5 | Tumichucua/ Vaca Diez 03.022002/15.30h Candelaria Pauro next to family/ Eauro cerca

de familia Yamara - Ortiz

Type of Water Source Water taking Device Color Cdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant water Directly Clear None None None
Agua estancada Directo Claro Ninguno Ninguna Ninguna
Comments / Comentarios:  The water contains large particles from plants / El agua contiene pariculas grandes de las plantas

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

TUM-6 | Tumichucua/ Vaca Diez 03.02.2002/15.10h - Pauro Familia Chéavez - Medina
Type of Water Source Water taking Device Color Cdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant weter Directly Clear None None None
Agua estancada Directo Claro Ninguno Ninguna Ninguna
Comments/ Comentarios: ~ The water contains particles / B agua contiene particulas

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

TUM-7 | Tumichucua/ Vaca Diez 03.02.2002/15.00h - Pauro Fartan - Chéavez
Type of Water Source Water taking Device Color Cdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant water Directly Clear None None None
Agua estancada Directo Claro Ninguno Ninguna Ninguna
Comments / Comentarios: -

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

TUM-8 | Tumichucua/ Vaca Diez 03.02.2002/14.45h - Pauro Racua - Moreno
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant water Directly Clear None None None
Agua estancada Directo Claro Ninguno Ninguna Ninguna
Comments / Comentarios : -
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Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar
TUM-9 | Tumichucua/ Vaca Diez 03.022002/12.35h Comunidad ‘Bella Hor’ (km 48) Pauro of the village/
Pauro del pueblo
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stagnant water Directly Milky None None None
Agua estancada Directo Lechoso Ninguno Ninguna Ninguna
Comments / Comentarios: -
Code Community / District Date / Time of Sampling Address Location
Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccién Lugar
TUM-10 | Tumichucua/VacaDiez | 03.022002/12.25h Comunidad ‘BellaFlor' (km4g) | VeIl of thevillage/
Noria del pueblo
Type of Water Source Water taking Device Color COdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Manual pump Milky None None None
Agua de pozo Bomba manual Lechoso Ninguno Ninguna Ninguna
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Cédigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar
TUM-11 | Tumichucua/ Vaca Diez 03.02.2002/11.20h Comunidad ‘El Cruce’ (km 85) \NeI_I of the gas SFaI' on/
Noria de la gasolinera
Type of Water Source Wiater taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Tab Clear None None None
Agua de pozo Grifo Claro Ninguno Ninguna Ninguna
Comments / Comentarios : -
Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar
TUM-12 | Tumichucua/ Vaca Diez 03.02.2002/10.40h Comunidad Yeneguaga (km 110) | Rio Yeneguaga
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stream water Directly Slightly milky | None None Significant
Agua corriente Directo Levemente Ninguno Ninguna Bastante
lechoso
Comments / Comentarios : Water taking point of the village / Toma del pueblo
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20.02.2002 Test Report/ BENI-TUM
Results of Analysis
TUMICHUCUA 1 -12
Parameter TUM-1 TUM-2 TUM-3 TUM-4 TUM-5 TUM-6 TUM-7 TUM-8 TUM-9 TUM-10 TUM-1 TUM-12
1
pH 4.51 5.51 4.93 5.53 5.02 5.31 5.76 5.08 4.67 7.09 7.65 4.84
Cond. [puS/lem]| 355 17.4 35.8 11.9 24.2 37.9 13.2 15.6 14.1 212 14.8 6.42
Temp. [°C] 28.6 30.8 29.2 29.5 28.3 29.6 315 29.2 30.0 29.8 31.3 30.5
Alc. A mg/l]] 6.25 8.75 3.75 6.25 5.0 <3 3.75 6.25 6.25 86.25 12.5 6.25
Salinity b 0.035 0.027 | 0.035 0.023 0.029 | 0.037 0.025 0.025 0.025 | 0.140 H 0.026 @ 0.022
Hardness © [mg/l] <174 | <174 <174 <174 <174 <174 <174| <174 <174 926 30.3 <17.4
Susp. Sol. [mg/l]] <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 11
coD [mg/] <5 <5 <5 7.6 <5 <5 <5 <5 <5 <5 <5 8.5
BODsg [ma/l]] <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4
F [mg/l] <0.1 <0.1 <0.1 <0.1 <01 | <01 | <01 <01 <01 <01 <01 <0.1
POy4-P [mg/l]] <0.05  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05| <0.05 <0.05 0.08 <0.05 <0.05
NH4-N [mg/l] <0.015 <0.015 0.03 0.04 0.03 <0.015<0.015 0.02 <0.015 0.04 0.02 0.03
NO2-N [mg/l]] 0.15 0.14 0.14 0.16 0.16 0.15 0.15 0.15 0.17 0.23 0.17 0.13
NO3-N [mg/l]] 2.53 <0.23 <0.23 | <0.23 1.29 3.40 0.32 0.74 <0.23  3.08 <0.23 <0.23
Ca [mg/l] 0.40 0.74 1.55 0.64 0.85 2.17 0.60 0.31 0.18 33.15 2.87 0.42
Fe [mg/l]] <0.08 | <0.08 0.11 0.33 <0.08 <0.08 0.17 | <0.08 0.12 0.35 | <0.08 0.38
Zn [mg/l] 0.07 0.99 0.04 0.06 0.07 0.05 0.05 0.06 0.04 0.12 0.48 0.03
As [mg/l] <0.002 <0.002 <0.002| <0.002 |<0.002 0.002 <0.002 <0.002 | 0.002 0.002 <0.002 0.002
Hg [mg/l] <0.001 <0.001 <0.001 <0.001 <0.001 <0.001<0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Coliforms
Fecal [ N/100 ] 0 70 0 0 0 0 840 0 0 2750 10 30
Total [ N/100 ]| 20880 & 18560 6380 3480 5380 2320 | 4640 19100 6960 | 29580 & 520 7540
a

b

conductivity of a standard solution

The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCOg
The salinity is an unitless property of the water. It is calculated from an empirical relationship of salinity and the

[Standard Methods for the Examination of Water and Wastewater (1992)]
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20.02.2002 Test Report / BENI-CES

SAMPLING TEST

Cachuela Esperanza - Provincia Vaca Diez

Characteristics of the Sampling Points

In Cachuela Esperanza a new water tower had been constructed, situated on an elevation south
of the comunity. Due to the natural gradient of the terrain between the tower and the village, the
water supply for the central network is assured by the gravity. Nevertheless, the ground water has
to be pumped up to the tower. According to the people, the water supply continues to work
irregularly because it depends on the function of the electric generator. In the present, the people
keep using water from two public side-by-side wells (norias) with a rather big volume of available
drinking water.

The entire program of 12 samples could be completed by six samples, which have been taken
directly from tabs of the housings connected to the local network (new: CES-7, CES-8, CES-9,
CES-10, CES-11, CES-12).

In the community Santa Teresita de Yata, located on the way from Cachuela Esperanza to
Guayaramerin, water samples were taken from three sources of water supply: the river Yata, the
creek Yatorama and the well of the school. The school is situated rather far outside of the
community, that's why the wells are only used by the pupils.

In the community Santa Rosa, as well located on the path to Guayaramerin, two water samples
were taken, one from a well of the 'semi surgente' type and the second sample from a little
stream called 'El Ocho' which borders the community.
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Sampling and ‘in situ’ — Observations: Details and Specific Data from the
Defined Sampling Points

Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccién Lugar
) Cachuela Esperanza/ ) Open well of the village

CEs-1 Vaca Diez 01.02.2002/9.40h Noria del Pueblo
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Pump Clear None None None
city water supply
Agua de pozo parael Bomba Claro Ninguno Ninguna Ninguna
abastecimiento del pueblo
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccién Lugar

Ces-2 | CochudlaBsperanzal | ) oo o002/ 1130h | Santa Teresitadel Yata Rio Yata
Vaca Diez
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stream water Directly Light yellow None Significant Significant
Agua corriente Directo Amarillo Claro | Ninguno Bastante Bastante
Comments / Comentarios : -

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

CES-3 \CZEZL;L"’ZESW""”Z&" 01022002/ 11.00h Santa Teresita del Yata Arroyo Yaturama
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stream water Directly Light yellow None None None
Agua corriente Directo Amarillo Claro | Ninguno Ninguna Ninguna
Comments/ Comentarios: ~ The water contains particles / El agua contiene particulas

Code Community / District Date / Time of Sampling Address Location

Cddigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

Ces-a | CochuelaBsperanzal 1 01022002/ 1030h Santa Teresita del Yata School / Escuela Antofagasta
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with bucket Milky None None None
Agua de pozo Directo con balde Lechoso Ninguno Ninguna Ninguna
Comments / Comentarios: ~ The water contains particles / El agua contiene particulas
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20.02.2002 Test Report / BENI-CES
Sampling and ‘in situ’ — Observations
Continuation

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar

CES-5 S‘;‘CC ZLEI(;';\ZEsperanza/ 01.02.2002/12.10h Santa Rosa Sanitary point / Centro de Salud
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Reserved well water for Manual pump Clear None None Scarce
city water supply
Aguade pozo parael Bomba manual Claro Ninguno Ninguna Escasa
abastecimiento del pueblo
Comments / Comentarios : The water contains particles / El agua contiene particulas

Code Community / District Dete / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar

CEs- 6 | Cochuelaksperanza/ 01.02.2002/12.20h Santa Rosakm 8 Arroyo ‘Bl 8
VacaDiez
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stream water Directly Clear None None Scarce
Agua corriente Directo Claro Ninguno Ninguna Escasa
Comments / Comentarios : The water contains particles / El agua contiene particulas

Code Community / District Date / Time of Sampling Address Location

Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar

CES-7 \(ZCC ZL:;:;Esperanza/ 01.02.2002/845h Avenida Costanera Family / Familia Languidey
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by | Tap Milky None None None
the water cooperative
Agua potable suministra- | Grifo Lechoso Ninguno Ninguna Ninguna
da por la cooperativa
Comments / Comentarios: ~ The water contains particles / El agua contiene particulas

Code Community / District Date / Time of Sampling Address Location

Cddigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

CES-8 \SZCC ZtJDlggEsperanza/ 01.02.2002/9.00h Calle Carmelo Saconaca Family / Familia Vicente Ferreira
Type of Water Source Wiater taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by | Tap Milky None None None
the water cooperative
Agua potable suministra- | Grifo Lechoso Ninguno Ninguna Ninguna
da por la cooperativa
Comments / Comentarios : The water contains particles / El agua contiene particulas
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20.02.2002 Test Report / BENI-CES
Sampling and ‘in situ’ — Observations
Continuation

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

Ces-g | CoondaBsperanzal | o1 a2/ 9.10h Calle Carmelo Saconaca Family / FamiliaSaticedo
Type of Water Source Weter taking Device Color Cdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Clor Turbidez Sedimentacion
Potable water supplied by | Tap Slightly milky | None None None
the water cooperative
Agua potable suministra- | Grifo Levemente Ninguno Ninguna Ninguna
da por la cooperativa lechoso
Comments / Comentarios: -

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

CEs- 10| G¢huelaBsperanza/ 01022002/ 9.20h Calle Riberalta Family / Familia Torres
Vaca Diez
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by | Tap Miky None None None
the water cooperative
Agua potable suministra- | Grifo Lechoso Ninguno Ninguna Ninguna
da por la cooperativa
Comments/ Comentarios:  The water contains particles / Bl agua contiene particulas

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

ces- 11| heaBsperanzal - g1.gp 2002/9:30h Calle Rberalta Family / Familia Cartagena
Type of Water Source Water taking Device Color Cdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by | Tap Slightly milky | None None None
the water cooperative
Agua potable suministra- | Grifo Levemente Ninguno Ninguna Ninguna
da por la cooperativa lechoso
Comments/ Comentarios: -

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

CES-12 \Sgcc glgl:ZEsperanza/ 01.02.2002/9.45h Avenida Costanera Family / Familia Vargas
Type of Water Source Weter taking Device Color Cdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Clor Turbidez Sedimentacion
Potable water supplied by | Tap Slightly milky | None None None
the water cooperative
Agua potable suministra- | Grifo Levem,ente Ninguno Ninguna Ninguna
da por la cooperativa lechoso
Comments/ Comentarios: -




L A B R ATORI M E I 0 A M BI1TENTATL
20.02.2002 Test Report / BENI-CES
Results of Analysis
CACHUELA ESPERANZA 1-12
Parameter CES-1 CES-2 | CES-3 | CES-4 | CES-5 CES-6 | CES-7 CES-8 | CES-9 CES-10 CES-11 CES-12
pH 3.44 3.19 1.74 2.57 2.78 2.38 3.12 3.30 3.28 3.12 2.99 3.03
Cond. [puS/em]| 71.4 9.37 7.09 30.0 31.1 6.39 22.3 19.1 31.7 46.6 17.1 17.2
Temp. [°C] 28.2 29.9 27.3 28.0 29.6 28.1 26.5 27.3 27.5 26.4 27.6 271
Alc. a[ mgl] 22.5 10.0 75 17.5 21.2 3.75 15.0 16.2 21.2 21.2 16.2 18.8
Salinity b 0.055 0.023 0.021 0.032 0.033 | 0.021 | 0.027 | 0.026 K 0.033 | 0.040 @ 0.025 | 0.025
Hardness S[mgl] 22.9 20.3 35.5 20.7 <174 <174 <174 209 24.1 24.6 193 | <174
Susp. Sol. [mg/l] <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
COD [mg/l] <5 15.6 16.5 <5 <5 <5 <5 <5 <5 6.0 <5 <5
BODg [mg/l]] <4 9 10 <4 <4 <4 <4 <4 <4 <4 <4 <4
F [mg/l]] <0.1 <0.1 <0.1 <0.1 <0.1 <01 | <01 <01 <01 <0.1 <0.1 <0.1
POy4-P [mg/l]| 0.05 0.08 <0.05 | <005 | <0.05 <0.05 <0.05 |<0.05|<0.05 <0.05 <0.05 | <0.05
NHg-N [mg/l]] <0.015 0.06 0.04 0.03 <0.015 | 0.02 0.03 0.04 0.05 <0.015 0.04 0.04
NO2-N [mg/l]] 0.16 0.70 0.73 0.52 0.11 0.13 0.17 0.20 0.14 0.22 0.22 0.14
NO3-N [mg/l] 2.74 0.27 0.33 0.48 <0.23 |<0.23 <0.23 |[<0.23 | <023 | 1.09 <0.23 |<0.23
Ca [ma/l]] 7.28 0.77 0.40 4.72 0.90 0.43 3.48 3.09 5.51 4.69 2.44 241
Fe [mg/l]] <0.08 1.06 0.19 <0.08 | <0.08 028 '<0.08 0.30 0.25 0.14 0.27 0.34
Zn [mg/l]] 0.04 0.05 0.08 0.06 0.41 0.05 0.82 0.62 0.58 0.44 0.65 0.45
As [mg/l]| <0.002 |<0.002 |<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 |<0.002 <0.002 |<0.002
Hg [mg/l]| <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001|<0.001 <0.001 <0.001 <0.001
Colibacteria
Fecal [ N/200 ] 0 40 150 50 0 310 0 270 0 1440 10 0
Total [N/100 ]| 5400 2900 8120 & 11500 100 7540 6960 | 12180 | 9860 | 19240 & 11020 | 9680
a

b

c

The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCOg
The salinity is an unitless property of the water. It is calculated from an empirical relationship of salinity and the
conductivity of a standard solution
Water hardness is defined as the sum of the concentrations of calcio and magnesio, recorded as mg/l CaCO3.

[Standard Methods for the Examination of Water and Wastewater (1992)]

W - 145




LABORATORIO MEDTIO AMBIENTAL

20.02.2002 Test Report / BENI-GUA

SAMPLING TEST
Guayaramerin - Provincia Vaca Diez

Characteristics of the Sampling Points

In Guayaramerin the initial sampling program was repeated in its totality.

The city Guayaramerin is the only place of all locations visited during the survey study where a
complete drinking water system exists which does not only cover the old city center but also the
majority of new suburbs recently constructed during the last couple of years.

In some places of the peripheral quarters there are open wells which are used for drinking water
extraction. During the sampling day in Guayaramerin deficiencies in the local drinking water
network have been noticed caused by interruptions of the water supply due to reparations or
maintenance of the system.

The sample collection was extended to the community of Rosario del Y ata situated along the
road Guayaramerin - Riberalta. In this location one source of water supply for the population is
the Rio Yata. In areas farther away from the river the people also use their own wells.
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Test Report / BENI-GUA
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Defined Sampling Points

IENTAL

Sampling and ‘in situ’ — Observations: Details and Specific Data from the

Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar
} . . . Rio Yata, Grossing of vehicles /

GUA-1 | Guayamerin/Vaca Diez 01.02.2002/1515h Rosario del Yata cruce de vehiculos
Type of Water Source Water taking Device Color Cdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Stream water Directly Light Yellow None None Significant
Agua corriente Directo Levemente Ninguno Ninguna Bastante

amarillo

Comments/ Comentarios: -

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

GUA-2 | Guayamerin/Vaca Diez 01.02.2002/15.25h Rosario del Yata Family / Famillia Angela Amutani
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly Clear None None None
Agua de pozo Directo Claro Ninguno Ninguna Ninguna
Comments / Comentarios: -

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

GUA-3 | Guayamerin/VacaDiez | 01022002/ 16.25h Calle 16, Barrio San Martin Il Qﬂ:'r:g)asa'a( Sra Hdi Cartagena,
Type of Water Source Water taking Device Color Cdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by | Tap Clear None None Scarce
water cooperative
Agua potable suministrada | Grifo Claro Ninguno Ninguna Escasa
por la cooperativa
Comments/ Comentarios: ~ The water contains particles / Bl agua contiene particulas

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

GUA-4 | Guayamerin/Vaca Diez 01.02.2002/16.40h Calle San Ramdn Family / Familia Parada
Type of Water Source Weter taking Device Color Cdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Clor Turbidez Sedimentacion
Well water Manual Miky None None Perceptible
Agua de pozo Manual Lechoso Ninguno Ninguna Perceptible
Comments / Comentarios: -

Code Community / District Date / Time of Sampling Address Location

Codigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar

GUA-5 | Guayamerin/VacaDiez | 01022002/ 1650h Barrio Sanlsidro, GalleSan | i/ parilia Peralta

T ) Ramdn / San Isidro

Type of Water Source Wiater taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Well water Directly with bucket Clear None None None
Agua de pozo Directo con balde Caro Ninguno Ninguna Ninguna
Comments/ Comentarios: ~ The water contains particles / El agua contiene particulas
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20.02.2002 Test Report / BENI-GUA
Sampling and ‘in situ’ — Observations
Continuation
Code Community / District Date / Time of Sampling Address Location
Cddigo | Provincia/ Municipio Fecha/ Hora de Muestreo | Direccion Lugar
GUA-6 | Guayamerin/Vaca Diez 01.02.2002/17.20h Barrio 16 de Julio, Calle Beni Machine shop / Taller Suérez
Type of Water Source Water taking Device Color Odor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by | Tap Clear None None None
water cooperative
Agua potable suministrada | Grifo Claro Ninguno Ninguna Ninguna
por la cooperativa
Comments / Comentarios: -
Code Community / District Date / Time of Sampling Address Location
Cédigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccién Lugar
GUA-7 | Guayamerin/Vaca Diez 01.02.2002/17.45h Barrio Manantial, Calle Beni s/n | Almacen Cruzeiro
Type of Water Source Water taking Device Color Odor Turbidiity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by | Tap Clear None None None
water cooperative
Agua potable suministrada | Grifo Claro Ninguno Ninguna Ninguna
por la cooperativa
Comments / Comentarios:  The water contains particles / El agua contiene particulas
Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccién Lugar
GUA-8 | Guayamerin/VacaDiez | 01.02.2002/1755h Barrio Central, Calle 24 de Family / Familia Velarde
Septiembre
Type of Water Source Water taking Device Color QOdor Turbidiity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by | Tap Clear None None Scarce
water cooperative
Agua potable suministrada | Grifo Claro Ninguno Ninguna Escasa
por la cooperativa
Comments / Comentarios: -
Code Community / District Date / Time of Sampling Address Location
Cddigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccion Lugar
GUA-9 | Guayamerin /Vaca Diez 01.02.2002/18.05h Calle Mamoré Sanitary C(?nter / Centro de salud
Guayamerin
Type of Water Source Water taking Device Color QOdor Turbidity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by | Tap Clear None None Scarce
water cooperative
Agua potable suministrada | Grifo Claro Ninguno Ninguna Escasa
por la cooperativa
Comments / Comentarios: -
Code Community / District Date / Time of Sampling Address Location
Codigo | Provincia/ Municipio Fecha / Hora de Muestreo | Direccién Lugar
GUA10 | Guayamerin/VacaDiez | 0102.2002/18.15h gzrprt'izrfb?:rme”' Calle24de | conily / Familia Carmen Raldes
Type of Water Source Water taking Device Color Odor Turbidiity Sedimentation
Tipo de Fuente Tipo de Suministro Color Olor Turbidez Sedimentacion
Potable water supplied by | Tap Clear None None None
water cooperative
Agua potable suministrada | Grifo Claro Ninguno Ninguna Ninguna
por la cooperativa
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20.02.2002 Test Report / BENI-GUA
Results of Analysis
GUAYARAMERIN 1 - 10
Parameter GUA-1  GUA-2 | GUA-3 | GUA-4 GUA-5 GUA-6 GUA-7 GUA-8 GUA-9 GUA-10
pH 4.62 4.96 4.62 3.58 3.85 4.56 6.14 5.58 5.36 5.14
Cond. [pS/cm] 10.0 156 8.86 25.0 77.5 10.7 17.7 13.3 13.8 9.84
Temp. [°C] 304 28.1 29.4 28.4 27.9 28.8 29.5 28.5 28.6 28.1
Alc. &[mg/] 7.50 20.0 6.25 7.50 6.25 6.25 16.2 8.75 3.75 6.25
Salinity P 0.023 = 0.106 | 0.022 0.029 0.059 | 0.023 0.026 | 0.024 0.024 0.022
Hardness®[mg/l]| <17.4 21.2 <174 <174 | <174 18.9 28.6 <174 <174 <174
Susp. Sol.[mg/l] <3 <3 <3 <3 <3 <3 <3 <3 <3 <3
COD [mg/] 16.1 <5 9.0 <5 <5 9.4 7.4 6.9 7.8 8.4
BODg [ mg/l] 9 <4 4 <4 <4 5 <4 <4 <4 4
F [mgl] <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
PO4-P [mg/l] 010  <0.05| <0.05 <0.05 <0.05 <005 <005 <0.05 <0.05 <0.05
NH4-N [mg/l] 0.06 0.03 0.03 0.03 0.02 0.02 0.03 0.02 0.03 0.03
NO»>-N [mg/l] 0.17 0.21 0.19 0.19 0.19 0.21 0.19 0.19 0.22 0.22
NO3-N [mg/l] <0.23 6.0 <0.23 0.96 5.10 <023 <0.23| <023 <0.23 <0.23
Ca [mg/] 0.72 7.34 1.07 0.20 0.24 1.27 3.66 1.98 2.09 1.58
Fe [mgn] 1.15 0.10 0.21 0.12  <0.08 0.16 0.16 0.12 0.16 0.16
Zn [mg/l] 0.05 0.06 0.04 0.05 0.10 0.07 0.10 0.28 0.07 0.09
As [mg/] 0.002 0.002  0.002 0.002  0.002 <0.002 0.002 0.002 0.002  0.002
Hg [mg/] <0.001 <0.001 <0.001 <0.001 <0.001| <0.001 <0.001 <0.001 <0.001 <0.001
Coliforms
Fecal [N/100] 550 280 40 30 50 60 0 0 0 10
Total [N/100] 2400 9760 100 2320 3480 | 14400 2900 2050 5220 1160
a

b

salinity and the conductivity of a standard solution

mg/I CaCOg3.
[Standard Methods for the Examination of Water and Wastewater (1992)]
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The alkalinity consists of the sum of all titratable bases recorded as mg/l CaCO4
The salinity is an unitless property of the water. It is calculated from an empirical relationship of

Water hardness is defined as the sum of the concentrations of calcio and magnesio, recorded as
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Anexo 1: Comparison of Resulls f Comparacion de Resultados

MEDI©® AMBIENTAL

2202 2002 TRI1 -21 Pagina 4
TRINIDAD
Dry Scason Resulls f Resultades de la Epoca da Sequia
Ralning Seascn Resulls f Resultados de la Epoca de Lluvias
Parameter TRIK{ TRIZ TR TRI4 TR TRIE TRIF TR  TRI® TR0
pH 7.58 7.4 7.96 680 6.70 243 B8.91 .08 g44 7.29
7.95 74T BB4 584 TA0 7M1 V04 874 T4
Cond. [pSfem]| 746 170 G30 833 165 a00 2241 3415 T4 1008
471 468 68z 49,6 2847 2287 *RTT €4 11EG
Temp- [*cy| 284 312 0.4 266 28.6 276 272 281 272 2.6
207 M5 281 L 284 270 281 212 278
Ac. [wgd]] 9.3 B5A 437 A24 51.3 227 TG T 6.8 320
252 2H 400 2.8 VG ' | L B2 268
Salinity 0161 . 0112 0404 0407 04914 D515 1488 2210 0056 0652
0302 0300 0.438 0043  1M0 1,580 2841 0050 DFS7
Hardness [mgh]| <179 1314 64 307 454 B4 289 1329 a2 233
219 140 262 373 286 201 o0 C 345  67.3
Susp. Sofl.[mgt] <) <3 44 41 & & 20 <3 <3 142
=3 <3 57 5 =3 - 5 ) <3 179
coD [mpa]| 17.3 14.5 1.z 152 72 14.9 <5 <K <4 ]
162 ) 14.8 141 .0 <5 <5 <5 25 <5
BODs | g | a - 5 11 4 14 x4 <4 <4 <4 <4
2] & 8 34 <4 =4 <4 <4 <4
F Img]] 023 o00F 010 =D <04 036 020 080 <01 009
=01 <01 =071 «<Bf 085 042 077 <01 =04
PCs-F  (mpl]| Q1% - 008 008 02 ©O61 008 040 o008 012 0.22
.07 006 .11 0.70 0,71 Q.25 <005 =005 020
NHaN  [egnl| €41 008 028 202 048 043 Q.80 1286 DOE 047
008 . ODE  B4D  04G 005 OB4 131 006 008
NOo-MN  fmpl]| 008 Q08 010 003 002 0405 007 007 - 008 005
0.0z =005 <0015 005 00% Q05 . 005 0.05 0.08
NO3-N fmp)] <023 =023 048 <0323 1.55 <023 =023 <023 081 .30
<0273 . «023 «023 «<023 047 =023 <023 =023 =023
Ca fmgll] 2338 1284 8592 G269 1198 11.B4 5580 23049 076 5239
31.17 206 2720 2050 5886 TREA 22443 S50 26.87
Fe |mph]] 0.50 031 .07 18.06 388 003 0,05 008 003 032
242 . 241 17.06 01 0.20 365 202 <008 148
Zn [mpl)| .08 0013 <0035 oO283 0018 0006 0072 0458 Q002 0098
0.023 QO30 o010 4020 0040 0053 0412 0035 0048
As [mpl)| <0002 <0002 <0002 0334 <002 0O <0002 <0002 <0007 <0002
= 0002 <0002 0014 «=0002 0002 O©OCO2 GQOO5 <0007 <0002
Hg (g} ]| <000% <0001 <003 <0 <0000 <0001 <000 <000 <01 <0
< 0,001 <0007 =000 0001 <0001 =000 =000 <07 <0AaM
Colibactara
Facal [MM0D]| 4400 3100 12D f 25 24 Q o K31 &
Telal [Rng)| FE09 . BOOD 2400 360 1600 1450 1150 a0 3500 2200
Fecal [MN400] 1] a a 1] 1] a 4] 1] 1]
Total [W0a ]| 1740 13800 8300 7850 YEQD 28500 | 6750 48080 24100

Laboratora Medio Ambiente] - URSA - Campus: Av. Paragud £ 4* Anillo - Casala 2944 - Sanla Orur ! Bolvla - Tel: 2664000 int. 168 - Fag: 3437040

W - 150



LABORATORIO MEBI® AMBIENTAL

Anexo 1: Comparison of Results / Comgaracion de Resuitados
22.02.2002 TRI1 - 214 Pégina 2

TRINIDAD

Dry Season Rasults } Resullados de la Epoca de Sequla
Raining Season Results f Resultados de [a Epoca da Lluvias

Paramaeler TRE1 TRIMZ TR} TRI-4 TRILS TRIKE TRI-1IT TRI<8 TRI-9 TR0 TRbB2
AH 8,13 735 ¥.25 a3 .57 £.95 6.72 0.52 6,40 a.a
B.E2 .28 7.18 8.1% g1 7.014 5.85 563 8.28 .03 ¥.B83

Cond. | pSem]| 652 0 469 51 445 395 arz 115 278 0
JBg BG2 50 - 464 337 467 583 43.5 325 G40 491

Tamp. [*C}] 28.0 274 28.5 2T 2.5 26.6 6.9 6.5 6.8 28.0

0.0 20.5 20.2 28.0 28.2 0T 0.5 28.5 oy 0.5 29.7
Ale. [mgn]| 232 283 273 0.0 289 288 2494 89.5 150 g

119 284 258 225 185 « 279 125 25 142 156 267
Salinity 0413 0485 0301 0057 0288 0255 0240 0081 00181 0495

0250 0555 0327 0041 0218 D300 02374 003 0210 0410 0315
Hardness [mga]| 166 166 932 540 110 200 257 €95 {20 246

377 854 284" 575 185 152 115 910 830 186 248
Susp. Sol.[mgn]| <3 <3 <3 <3 <3. 92 <3 <3 <3 <3

<3 3 23’ <3 3 <l 21 <3 =3 =9 <A
con {mpnl| G.53 <5 <5 =5 L3 <5 <5 <k <5 <5

<5 <5 <5 =<5 <5 <5 59 “5 <5 <5 17.0
BUDg {mga]| <4 <4 <4 <4 <4 <4 <4 <4 <4 <4

<d <4 =4 =4 ) =4 =4 <4 <4 <4 H
F [mga]| 0.26 0.5 4.3 =01 0.30 =01 0.7g =09 Q.57 D43

<01 019 048 <04 <01 036 <01 <01 D& 028 <0
PO, [m@1)| 046 027 025 003 034, 059 DO9 014 020 D30

0.26- 023 024 043 052 046 058 <005 D11 088 006
WNHg-N [mg11| 0.04 0.05 1.14 0.02 014 [ ech: 3 0.05 0.03 0.0 002

0,03 .10 1.06 0.03 043 .10 0AG 008 0.05 0.38 0.04
NDy-M [mpl]| 005 QOF @07 ©O05 046 GOS8 005 @05 005 005

005 005 005 005 007 ..005 008 007 . 005 006 002
NO3-N  {mpr)| <023 145 <023 073 075 <023 <023 08¢ 058 124

<023 081 2025 <023 <023 <023 150 <023 050 030 , <023

Ca [mga]] 3328 3362 2128 1340 3228 T1.59 4499 2704 1255 5080

2083 3y43 2328 688 0 27 4186 3038 531 1273 230 2181
Fo Imgll 042 0.04 007 =002 051 0.yaQ 058 0.03 OB =02

<008 022 022 ‘<008 235 <0OB 148 <008 010 016 016
n ImgA§| Q0D G011 0011 002 00320 OMM5 0020 0022 0017 D036

po4s o077 0026 0082 0035 0036 0126 0020 004 0068 0,030
As [mgi]f<0.002 <0002 <Q002 <0002 Q003 <0002 <0002 <0002 <DOO2 <0002

000 Q004 Q01 <0002 0006 0002 0003 <0002 <0002 0003 =0002
Hg [mpA]| < 01 <0007 <0001 <000 <0001 <0001 <0001 <003t <000 <0001

<0001 <0001 <0001 <0001 <0001 <0001 <0001 <00 <000 <0001 <0001
Colibacterda
Fecal | NHOO] 1] Q ] 10 0 120 20 A a0 12
Total  [NAoRj| 3850 1300 4] 4450 1800 2050 Ll 1000 2800 2550
Fecal [WA00D| 4] 0 o] a O a a i 4] o) 1]
Total  [rifo0] 1] Q Q 1] g0 10440  B3BQ 9250 13920 12180 2550

Labaralons Medie Ambiental - UPSA - Campus: Av, Paragud f4* Anille - Cazilla 2944 - Santa Sruz § Badivia - Tel! 3464000 int. 168 - Fax 3452088
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Anexo 1: Comparison of Results f Comparacion de Resuftados

22.02.2002 TRI1 -2 Paging 2
TRINIDAD
Dry Season Resulls f Resul{ados de la Eppea de Sequia
Raining Season Resulls f Resultados de |2 Epoca de Lluvias
Paramcler TR-11 TRM2 TRIK13 TRI-14 TRI-E TRIKE TRI-IF TRIE TREYS TRE20 TRI-M
gH £.12 7.35 T.25 B3 .57 505 6,72 8.5z 5.40 8.0
8.62 T.28 T.19 &.18 671 7™M 585 8483 .28 7.03 T.83
Coneg.,  [pShom]| B52 Tio 45? 751 445 395 372 115 278 ma
389 52 L3 {vh 46,4 a3y AGT SB3 435 325 Gdd 481
Temp. 1*c)| 280 Zra ms 277 275 256 .8 263 268 29.0
A0.0 255 mz2 28,0 it e any 03 28.58 an.7 0.5 28,7
Ale, {mgA]| 232 283 276 /a0 258 286 244 £49.8 150 228
119 204 258 225 185 273 125 .25 148 1565 287
Sallnily 0499 0453 030 0057 0288 0255 0240 0.0 0181 0495
0250 0555 0337 0041 0218 0300 0374 003 0310 0410 0315
Hardness [mg1]| 166 168 992 530 110 200 257 995 120 346
‘377 8540 24 U575 185 L 152 115 D10 880 186 218
Susp. Sol.[mgall =3 <3 _ =3 <3 =3 L1 1ed < < K] <1
=3 3 <3 <3 €3 <3 <1 <3 =3 <3 <3
cob Imgnl| G.58 <5 <5 <5 <5 <5 <5 <k <5 <5
<5 <5 =5 <5 =85 - =5 548 <5 <5 Ly} 17.0
PODg |mgn)| <4 <4 =4 =4 =4 <4 <4 <4 d <4
L | =4 LY B ®d . <4 =4 =4 ¥ | =4 < d 9
F [mgn)| ©.36 0.51 0,31 < 0,1 0,30 <01 Q.70 =01 057 0.42
={.1 016 - 048 <03 . <04 036 . <04 <01 0.51 36 =01
PosP  [mgn)| ©48 027 025 009 034 05 000 044 020 030
0.29 023 . 024, -013 052.- 0468 058 «<0O5.- 0.1 0.ag 0.05
WHy-l [mgal| 0.04 0.05 1.14 .02 .14 0.8 Q.05 0.03 0.04 0.0z
oo 0410 105, . 0D . 042 DA0 D00 Q.08 005 038 O
NOzN [mpill 005 007 007 005 016 008 005 005 005 005
0.05 005 005 .0.05 007 045 Q.09 G.Ov 0.05 006 0.0
NOgMN  [mps){ <023 140 <023 073 075 <023 <023 069 058 124
<023 0M «D23 - =025 =023 =023 180 =022 059 . 030 . <023
Ca Tmpi]| 2328 3352 2128 1340 3226 TI5% 4499 2V04 1256 5000
2063 . 3743 2378, 696 2417  A41.B6. 3038 531 1273 3301 2181
Fo [mgd]| 012 204 007 <002 08 070 0.68 003 0.08 < 002
=008 422 022 <008 235 < 0,08 148 =008 Q.30 0.18 0.18
Zn Imgty| 0006 0011 001 0028 0020 0015 0020 0022 0011 0036
0045 007 0026 00R2? 0035 0036 0428 0020 Q041 006 0.030
As |mgAy|= 0002 <D002 <0002 <0802 0603 <0002 <0002 <0002 <0002 <0.062
0005 0.004 001 <0002 0006 0002 0003 <0002 =0002 0003 <0002
Hg [mgh]] <0001 <0001 <0001 <0001 <0001 "=0001 <0001 <0001 <000 <0001
' 200 <0001 <0001 <0001 <0001 =0001 <0007 <0001 <0001 <0001 =0.001
Colibxeierda
Fecat [nNnoo)| © 0 0 10 a 120 20 B 50 12
Total [Hho0]| 3850 1300 Q 4450 {600 2050 50 1000 2800 2550
Facai  [Hfto0] 1] 0 1] | 0 o 0] 0 0 0 1]
Totzal [HMDG] 0 o 0 f i]n] 10440 G380 8250 3%20 - 12180 2330

Laboraiovks Medic Amblental - UPSA < Campus: Av. Paragud ! 4* Anilta < Casifla 2944 < Santa Cruz f Bolivia « Tol: 3J4B4000 it, 1G5 - Fax; 3492000
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Anexo 1; Comparizen of Results f Comparacion de Resuliados _
22,02.2002 8JA1-10 Pagina 4

SAN JAVIER

Cry Scason Results f Resultadoes de la Epoca de Sequia
Raining S¢ason Results f Resultados de |a Epoca de Lluyias

Parameter SJA-1 SdA-2 SJA2 SJA4 SJAS SJAE SJAST SJAD SJAS SJA-G

pH 6.83 6.53 6.53 2.23 G .64 747 7.38 g.21

.90 122 G4 710 £.58 8.57 7.1 T.44 G.45 945
Cond. |pSiem]| 2270 128 1942 812 672 843 40 70 152

2460 128 ADY 5.0 ge.2 234 4840 785 112 0.2
Toemp, 1*=1| 27.2 265 2rhe 2r.7 263 274 | 286 288

287 aoz 309 32 . 34 223 28.7 304 1.4 0.0
Ale, [man]| =73 63.5 413 39.5 5.3 28.8 426 4 Fiik:

280 £2.5 43.8 28,9 .2 2.5 e 410 575 538
Salinity 1.508 0083 12383 0051 0052 0068  33B9 0457 0104

1639 0088 Q030 Qe D.OGS 002 &332 0511 0081 0067
Hardness [mgn]| 30¢ 364 265 405 34 504 315 148 35.0

302 <174 Ti4 818 <174 346 281 200 <174 664
Susp. Sol.[mg1) IEE 24 G2 <3 A0 <3 =3 <3 <3

35 4 3. <3 <3 <3 <3 18 10 =3
coD jmgh]| <& 304 204 <h AR 1 2 5 <h 85.0

<5 38,0 147 <« h .5 26 <5 <5 1o 6.2

BODg  |mpn)| <4 19 18 <4 25 58 <4 <4 49
<4 22 ] <4 g 10 <4 <4 20 BT!
F Imad]f 015 <04 032 <04 <04 044 1.3 1651 <01

=01 =04 =01 =01 =01 =01 1.21 1.32 =01 <01
POP [ms]| 028 1,19 172 010 078 D48 0,14 0.08 011

0.08 1.32 147 0.07 1,39 014 0.10 018 - 011 0.10
MHy-M [mg]| 140 024 005 012 0,18 .11 0.05 007 008

113 o Q12 - 003 0.41 0.07 Q.02 0.27 011 0.04
HOzN  [mp1]l] 011 218 Q.08 0,06 008 0,10 .04 008 007

S0.04 041 . 045 0,05 018 0.2y 0.05 0,10 007 008
NOgN  [mp1]| <023 D83 <023 115 0,27 1,62 044 <023 =023

<023 061 <023 069 0,82 0.52 034 D25 <R3 .- 0B6.

Ca Imgt]| 9030 300 FEIT O O21.19 LS 548 1251 6097 1350

4506 154 44 B8 348 DA2 . S0EY 163 276 6.62
Fe [mg]] ©.03 208 048 .30 1.84 6.81 015 07 agz

12,16 242 44D 025 4.58 1.23 0.04 0.83 3.24 0.4
Zn [mp1]] 0028 0033 0018 Q069 0047 0032 0028 0016 0010

Q4065 0030 0030 0200 0050 0035 0080 D035 D023 0043
Az JmgA ]| <0002 <0002 <0002 <0002 <0002 <0002 <0002 <0002 <0002

<0002 <0002 <0002 <0002 <0002 <0008 <0002 =<0.007 <0002 = 0.002
Hg |me | <0001 <0001 <0001 <0001 <0000 <0004 <0007 <0001 <0004

o0l <0001 <001 000 00 <000f <0007 <000 cDO0f < 00HH
Colibacteria
Fecal {HMOO] a 70 o 2 1050 700 40 12 a0
Total [WADD]| 930 12800 G50 1050 15500 18000 1600 650 3850
Fecal THMDD] Q 280 1] Q 120 ] - Q0 0 1] Q

Total  [MHo0]| 30 29500 1440 E400 9250 R400 8800 SEOKM 6E0O E50

Laboratoria Medlo Amblental - UPSA - Campus: Ay, Baragud £ 4° Anlo - Caslta 2544 - Sanfa Cruz { Bolivie - Tel 3464000 nL. 158 - Fex: 2432063
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Anexo 1: Comparison of Results / Comparacion de Resullados
22022002 CAS1-12 Page 3

CASARABE

Dry Season Resulls | Resultadoes de la Epoca de Ser,r'uia
Rzining Seasen Resulis F Resultados de fa Epoca de Lluvias

Parametar CAS-1 CAS-Z CASY Cald CAS-S CAS-S CAST CASE CASS CAS-10 CAS-11 CAS-12

pH 7.3 14 5.78 6.64 6,75 V.26 Em 6.83 a.y5 ¥.28 .16 6,53
7.61 .75 582 674 =R 5.89 .47 6.28 B.oB 5067 5.61 6.10

Cand. [pfem]] B32 380 110 502 113 430 20 123 133 126 110 163
291 164 Y| 458 £5.9 Er A | |7 7.0 5.0 uny KFs 44.8

Temp, ]| 277 355  2v2 267  2WF  2ES 272 280 2FE 265 0 264 0 268
280 271 B4 274 PB4 P7E 2XA4 0 29E 0 4D2 2R7 0 a4 WA

Alc. [mgat] 462 208 635 309 555 BRS 14F B70 7A3 BT.M 523 720
25.0 B0.0 438 264 3.8 21.2 A5.0 400 41,2 21.2 200 172

Salinity o052 0232 0078 022 0083 0080 0134 Q090 DOB2 0087 0OTF G410

0037 0110 0061 0312 045 0035 QOB COAS QO 0032 003 004

Hardness [mg ]| = 174 127 40.2 280 LR 1.8 134 453 854 256 7537 469
38,4 113 864 . 203 603 486G 6 578 552 307 <174 382

Susp, Sol.{mp1][ 20 <3 5 <3 23 o <3 4 % a4 140 36
<3 o0 43 <3 54 <3 . <3 70 <3 <3 51 50
cop Imghlf 103 173 2489 <5 200 7.8 68 163 <5 191 480  44.0
=5 124 445 <5 234 <5 50 245 <5 <5 311 3.7
BoDs  [mpiq| 4 8 14 24 B <4 . <4 7 <4 ] 25 25
<4 7 20 €4 . B, <4 <4 15 <4 <4 12 18
F [mgAl| 026 476 080 D4R <03 <01 D4 <04 <01 =01 022 <04

<01 < = 0% .32 < £.1 < 0.1 =91 - =0 < 0.1 <1 <o < QA

PGP |mg]| De 021 o038 011 006 D43 026 007 012 <005 037 0.55
DoF 067 026 044 043 008 044 043 011 <006 DAT 027

MHyN  [mo1]] 08B0 550 045 004 041 005 008 005 004 005 028 Q12
DO7 08 016 004 006 009 004 D05 003 009 005 008

HNOzN  fmgl]| G06 005 0.20 0.0% 005 Q.26 006 Q.05 0.0 0.05 047 o1
Q.15 Q.20 .26 014 .21 211 014 . .014. 0323 0.16 0.23 Q.27

KO-t [mgh]| <023 <023 078 <Q22 <023 1.5 0e8 <023 D058 <023 040 2.31
<023 027 039 <022 <023 <033 088 <023 <023 <0323 <023 <023

Ca fmghy| 1854 3504 831 9427 1558 7207 BI04 1498 ABIT S5 1044 1045
523 1284 A7 A48d4  AE? 541 1447 A5 120 anz 238 2640
Fa ImgA} @50 481 256 QM 175 048 048 08 008 038 3gE 423
<0pB 0b3 155 <008 08 <008 =008 088 <008 <Qgd 123 L0
Zn Imsay| 0081 nO2A D026 008 0016 003 003F 0039 O0O0Z 0035 0025 DOME
pOSE =0020 <0020 0005 0030 0030 0030 <0020 003F 0055 <0020 <0030
As [mgA]| <0002 <0002 <0002 <0002 <0002 <0002 <0002 <0002 <0003 <0002 <0007 <0002
Q002 €DA02 <0002 <0002 <0002 <0002 <0002 0002 <0002 <0002 <0002 <0002
Hg [mgn]{ <0001 <0001 <000 <0001 <0001 <0001 <0001 <0001 <0001 <000 <D <000
<O001 <0001 <000 <O0f0F <0001 <0001 <0001 <0001 <0007 <0001 <000 <000
Coflbactaria .
Fecal [MA00)| 25 135 285 o 116 1e00 B 330 o 130 1550 2800
Tatal [wD0]| 4000 576D 65G0 J80 4480 E320 TESO 4600 1280 EZ20 20900 24350
Fecal [NHDo]| O o 1500 0 0 s 0 i 4 o 0 0

Tolal  [HRDO]| 168 6000 S4aih  TI0 5220 8950 2500 348D G20 2540 Zp400 22640 |

Laberatenio Medio Amblental - PSA - Campun: Av, Parsgua [ £° Anllo - Casilla 2844 - Santa Crur ! Bolvia - Tal: 3464003 Int, 168 - Facx: 2402080
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LABORATORIO®O MEDI®@ AMBIENTAL

Anexo 1: Comparison of Results f Comparacién de Resullados

22.02.2002 ZIE1-10 Pang &
SAN IGNACIO
Dry Soason Results { Resultades de la Epocs de Saquia
Ralning Scason Rezults f Resultados de la Epoca de Lluvias
Parameter 8lG-1 5IG3-2 SIG-1 SIG4 5165 S1G56  SIG-F SIG-E SIG-2 SiG-10
pH 713 6.70 642 7.35 T 660 6.08 G.9% 6,16 6.8
6.21 a5 6.87 5.563 8.Av 6.34 8.21 .03 502 562
Cond. | pSem]] 141 2145 263 M0 97.5 41.8 224 1320 a20 1258
g5 1210 am 502 820 B5.0 248 1471 424 1384
Temp. [ci] za3 283 2562 301 266 288 268 276 266 26
285 20.0 27.5 24 209 1.8 1.8 5 285 29,2
Ale. [mph]| 830 B8 224 20 5E.0 240 133 TEB 2462 540
275 od44 209 28.8 41.2 31.2 131 740 220 518
Sallnity 0067 1424 0234 D030 Q070 D032 0147 0880 03X DE1D
0046 O07FBE 0245 . 0045 002 004F 011G3 BO6 0273 0.902
Hardnass [mpd]| 71.7 133 <174 <174 545 305 <174 HO.2 101 134
<{74 B2B 223 282 <174 628 <174 810 . 964 133
Susp. Sol.|mp1]] 23 <3 <3 dd <3 <3 <3 =3 g2 <3
5 <3 =3 43 =3 <3 A 15 <3 <3
coD [mg]| 123 <5 <5 24,6 < 5 109 <5 % 5 71 <5
718 <5 <5 29.4 244 216 <5 <5 51 <5
aops  {mgl)| =4 <4 “d 8 <4 7 <4 =4 & <4
3B <4 <4 14 5 8 . <4 <4 <4 =4
F imen]| <01 110 304 <01 <01 <03 034 027 <01 080
< 0.1 [ 0.55 {1 =0 =04 oM 040 < 0,1 0.85
POP  1mgtll 04 002 011 0.08 s 043 042 048 027 0
026 0.06 0.27 0.14 .18 0.22 -0.08 0.28 Q.87 .08
MH4-N [mg]| 006 0.ov 0.05 0.0G 0.03 0.18 0.10 018 027 27
016 04 bos 012 017 048 B0 Q23 022 014,
WM [mg1l] 006 .05 005 0.07 008 .04 .05 0.05 0.08 0.05
0.28 014 0,13 021 018 2 . 013 o2l .08 2.2
MO 3N [mgd]| <023 =023 <023 <023 072 020 <023 =023 <023 =023
093 =023 <023 =023 <023 <023 ‘<023 <023 «=023 <023
Ca |mas]| 17.57 4741 165 3.24 38,50 4,35 4.03 2124 N0 2987
567 18.22 1.2 a.57 B.78 415 345 18R? 1657 2593
Fa [mpl]| 232 0.0z 0.14 Q.02 004 035 0.37 0A7 o569 0,12
140 D6 =008 Q.52 018 048 008 DAT 4 0,15
In (mg1]| 0030 0121 0045 0005 003D 0017 0016 0020 0132 013
<002 O0V4E 0055 0076 <002 =002 0043 0.02 0045 0098
Ax |mgi]] <0002 <0002 <0002 <0002 <0002 006 <0002 <0002 O001F < 0.002
<0002 <0002 <0002 <0002 <0002 <0002 <0002 <0002 0008 <0002
Hp (mgl]| < 000% <0001 <000 <0001 <0001 <0001 <0001 <0.001 <0001 <0.001
Q00 <0001 <0.00%F <0001 <0001 <000 <0001 <00 <0007 < 0.00
Colikactera
Foczl  [MM001; 120 0 ] 12 25 0 0 0 0 g
Total  [nmoay| 1820 ] 250 1280 850 210 150 4] 0 o
Fceal [nnoo)| 2850 0 0 10 o 0 30 4] 0 0
Total [WHO00]] 27500 4200 26200 B350 14400 2400 24650 19100 4640 13800

Lnbaratorio Medio Amiblantal - UPSA - Campus: Sy,

Paragus f £* Anillo - Gasila 2944 - Sants Cruz § Bolivia - Tel: JE4006 Int, 16& - Fax: M92088
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Anexo 1: Comparisen of Results / Comparacion de Resuflados

22.02.2002 54C1-12 Pape 7
SAN JOSE DE CABITO
Dry Season Rosults f Resullzdos de la Epoca de Sequia
Ralning Season Resulls { Resultados do la Epoca de Liuvias
Faramcier BJC-1 SJC2 5JC-2 5404 5JC5 BJC-B BJCST SMCE 5ICAE SICA0 SJC-19 SJCARE L
pH 504 557 5.58 525 545 558 7.20 1.568 T.B0 672 6.32 7.05
778 6,80 543 7.8 864 B.03 7.235 5.74 572 .85 595 B.05
Cond. [uSiem]| 198 410 102 LR B 216 BE45 155 B4.2 1024 202 G35
842 512 113 g 219 227 L5} 2.0 36,9 257 201 182
Tamp. [*&}| 268 s68.8 217 278 268 268 273 3l 31.6 266 6.2 X6
N 21.2 213 -248 278 284 7.4 2741 272 28,8 281 ik
Ale. [mgA]} 320 583 36.3 25 26.0 v 555 w0 BD.B B4E 138 632
625 278 K 200 50.0 149 o5z 22.5 16.2 126 B2.5 B5.0
Sallnily 0N 024 0073 0045 0050 0142 O3¢5 06 0070 0683 0133 06
0543 0329 00BD- 0035 0144 - 0211 0,601 0033 ©035 0168 0133 0122
Hardness [mp1]| €51 10a <174 414 4.4 a4 118 110 510 28,4 44,5 6
207 321 a1~ amg M3 -850 #£48 302 <174 , BiE v 452
Susp, Sol.[mp]| 200 <3 <3 FE <3 <3 16 A 14 <3 E FE)
<3 <3 X w3 F <3 BO 10 17 «3 =5 <9
coD [ma]l| < 5 x § = 5§ = K = h = K =z § oA 11.3 = & = K =f
237 <5 <5 <5 <5 =5 <h 452 446 ‘xh =5 <5
Babg [mgn)| =4 “d =4 o4 =4 <4 <4 & 5 <4 <4 <d
14 < <4 cf{ 24 <4 «4 25 26 = <4 oy
F Imgn]] <04 <0 =01 < 0.1 <0,1 =01 1.56 =01 <01 0.648 = 0.1 1.01
<11 <01 =01 <01 <01 . =01 16 <01 0,1 <01 =01 =01
PO P |mga| 012 <005 047 008 <005 005 032 0N 01 018 D30 D35
P25 Q72 <005 <005 . 023 D2P D37 . 021 02 010 008 D2
KH4-N {mgd]| 013 0.06 0.024 0.07 0.07 0.0o 021 0.06 007 =<=001% 073 004
0.07 0.04 0.06 0.0 323 .35 o fie]v] A1 014 0.07 Q.08 0,07
WNOz-MH [mgh}| 007 .o 010 0.0% LT ﬂ._Dﬂ B 1+ 0,05 0,08 0,05 0,08 0os
' 0.24 % 018 014 o2, 015 0.06 0.07 o.0a 0.04 0.06 0035
NOpH |mgh]]| Z.4% <02Z3 =033 =023 1.03 o.77 023 =023 =023 «<023 «023 <023
4,54 =023 «=023 <033 . -226 =023 =023 <023 <023 =023 <023 =023
Ca [mgh]l 1852 &088 7.86 1608 1369 P1LET 16.58 18.11 1115 4,32 B.58 519
5302 B19% 4.72 485 ZV32 B6.18 F5.540 i) 4.7 318 2045 A28
Fa [mga]| 1.2 4,85 11,356 129 0,667 1.56 0.059 181 1.75 o007 23" DAD
0.0 DGD =008 ~0OO0F <0.0B 258 0.75% 0.88 0.88 010 0.72 0.2
n Imgn]| 0O3E 0033 0058 0035 0016 Do 0028 Q016 0007 Q077 170 Q.0a3
<02 0,05 0027 015 0029 0452 OLOBS <002 =002 =002 003 0,034
As fmgn]i= 0002 0002 0005 OO7 000 <0002 D00 «=0002 <0002 0002 0013 <0002
0002 <0002 <0002 0002 0008 007 0003 «=0002 <0002 <0002 <0002 <0002
Hg Imptl|e 0.0071 < 0.001 < Q007 < 0001 < 0O < O.00F < 0001 =0001 <D0 <0001 <0007 <0001
<0001 <0007 <0001 <0001 <0001 <000 <00 <0001 <0001 <000 =000 <0001
Calibactaria
Fecal [Mo0]| G50 0 a 55 241 50 2800 A0 1601 0 5 0
Tetal [Mre0]| E300 4} a 2450 3200 SE0D 5 0 2300 1760 i 25 210
Facal [WreD] | 420 1} 4] 1] u] 1] 2500 ] ] ] 40 a
Tolal [Wi00Y) 25200 11020 70O B33 16820 G960 21600 #2800 Brid 16400 16200 15750

Latreraboto Medo Ambicntal - UPSA - Campus: Ay, Parsgud | 4° Anllip - Caslilg 2944 - Senta Grux / Bodivla - Ted; MESO00 bnt, 168 - Fan: 3492089
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Anexo 1: Comparison of Results f Comparacion de Resuitadas
22.02.2002 SI04-10 Page B

SAN JOAQUIN

Dry Seasan Resulls f Resultados de la Epoca de Seguia
Raining Season Results / Resultados de 1a Epoca de Lluvias

Parameter 5409 SJO-2 SJO3 SJO4 SJOS SJO5  SIOT 508 SJO-8 510410
pH 478 585 610 580 480 570 500 542 583 58D
481 432 498 471 335 425 412 457 438 4%
Cond, [ubfcm]| 23 131 62 279 1589 26 12 65 28 36
179 150 344 2 185 208 711 886 853 613
Temp.  |'Cl| 27.4 274 206 2.5 267 266 268 307 303 300
273 278 273 284 285 200 255 3.0 3.0 283
Alc. (mg11l 4.5 255 65 143 33 113 33 33 150 130
125 B25 175 138 75 112 335 100  B25 125
Salinity 0.033  0.090 0050 048% 0107 0028 0022 0052 0032 0.028

o420 002 . 0034 0207 0430 0023 0028 0065 GO L0850
Hardness [mglj| < 7.4 202 <174 280 2756 262 <174 <174 <174 <174
<174 <174 <174 - <174 <174 <174 <174 193 <174 <174

Susp. Sol.[mpt]) <3 =3 =3 =3 =3 <3 =3 <3 =3 =3
=3 <3 =3 <3 <1 <3 <3 . =3 <3 <3
coD [mg1}] =& < 5 < § < 5 <5 < & < 5 = & < 5 <5
<h <& <5 <5 <5 <h < 5 <5 55 < 5
ECDxg Imp1)l <4 = 4 L < 4 = 4 <4 < 4 = 4 < 4 < 4
= g =4 = =4 w4 = 4 = 4 =4 <4 =4
F |mgrl| =01 =01 =04 =01 <04 <01 =03 <01 =01 =01

= 0,1 < [0.1 <{.1 =01 <01 =01 <01 =04 = 0y = {.1
FOMP [mgd)| 006 006 <005 <005 <005 005 <005 <005 <005 <005
006 041 <DO5 <005 <005 <005 <005 <005 <005 <0.05
BH - fmp] Q.04 0,02 <0018 <005 Q.07 .05 Q.05 0.0z 0.02 Q.02
DU 0 00 002 0 002 o004 <0055 002 D02 002 003
MO  [mgl]| 005 005 004 005 008 005 005 005 005 004
046 Q15 .. D45 G156 G44 014 043 T 043 044 D4
NOyN  (mpt]| 104 Qa2 297 922 7.4 033 037 249 <023 049
573 A57 025 a2 740 105 167 . 179 2.05 1,40

Cz [mgh]| 0.63 1059 107 1282 265 278 037 083 060 101
335 --2B2 151 EBAD 24 063 007 i4 087 087
Fo {mgi)] 012 026 <005 <0OS <005 018 054 <005 <D0 <005
<008 <ODB <QU8 <008 %008 <008 <008 =003 <008 <008
Zn (mpt1] 0.014 D15 0072 0010 0016 0.042 0072 0078 0057 0.053
o4 DOs 00§ 003 003 0067 007 045 004 42
Ax [mg1]| <0002 <0002 <0002 <0002 <0002 <0.002 <0002 <0002 <0.002 «0.002
0002 0003 0002 0002 0002 0002 0002 0002 CO02 0002
Ha imp1)[<0.001 <0001 <0001 <0001 <0001 <0001 <0001 <0001 <0001 <0001
0001 <0007 <000 <000 <0001 <0001 <0001 <0001 <0001 <0001
Calibactaria
Fecal [Md0]| 520 45 (1] 1160 27 210 25 4] (i D
Tolal  |MA00]| 5220 2900 0 G850 2650 2480 2200 4] FEOO 8000
Fecat  [MhoD)| 0 10 0 4] 4] o 0 ] 0 o
Tetal [NHoo)| 550 1150 o o A0 470 188D 0 o 0

Laborgionn Medio Ambienial - UPSA - Campus: Av, Paragud [ 4* Anllla - Cesila 2664 «Santa Cruz { Bofvia - Tel: 2464000 InL 165 - Fax; 3492033
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Anexo 1: Comparisen of Results / Comparacién de Resultados

22,02 2002 ERA1-10 Page 9
SAN RAMON
Dry Season Results { Resultados de la Epoca de Sequia
Rainittg Season Rozults ! Resullados do Xz Epoca de Lluvias
Parameter SRA-1 SRA-Z BRA- SRA-4 SRAS SRA-G SRA-T SRAS  SRAD SRA-10
pH 5.28 58 550 EB5 557 657 562 518 555 548
425 458 448 455 435 480 478 462 404 4051
Cond. |[pSfem]| 721 244 220 284 223 213 215 88 204 208
o35 - 1286 418 117 134 118 " 1256 186 102 11.5
Temp. 1'c1| 264 2z 2ve 252 P& 282 29§ 268 304 302
288 209 31,8 3.0 @DE 300 305 307 258 914
Alc., [mg)| v80 740 720 108 810 760 BS50 850 B20  BBO
625 138 N2 12 7.5 11.2 7.5 125 375 B7S
Salinity oS5 0028 G038 0030 0028 0028 0028 0443 0028 0028
0.060 0.024 .0024, 0024 0024 0024 0024. 0124 0074 0,024
Hardness [mpl]| <174 <474 =174 <174 <174 <174 <174 <174 <174 <174
<174 243, <1F4 283 <174 500  <1M4 515 <174 <174
Susp, Sol.[mp ][ <=3 =3 <3 <3 =3 <3 <3 3 <3 <3
=3 <3 <3 <3 <3 <3 =3 <3 <3 <3
coD Impr]| =5 <5 <5 <3 <5 <5 =5 <5 <5 <5
=5 -5 =5 =5 <5 =5 =5 <5 < § =5
BODxg [mgl]| =4 ) <4 <4 -2 4 <4 <4 < 4 w4 <4
<4 T <4 <4 =d < 4 <d <4 <4 <4
F [mgn]| =<1 =01 <1 = Q.1 < 0,1 0.2 =01 <01 <01 <11
<01 =01 <04 <031 =01 <1 <03 <01 <01 <0
POLF [mgh]| 007 <005 <005 <005 <005 <005 <005 040 <005 <005
<005 <005 <005 <005 <005 <005 <005 . 042 <005 <005
MHgH  tmpal| DO5 003 004 004 002 004 003 004 002 Q4
003 .002 00z .00 004 002 003 041 D2 o2
MOsN  fmgll| 005 004 004 D05 DOS 004 004 005 004 004
0.04 .0O04 - D04 - 003 . ODA. 005 - 005 008 <0015 <0015
NOs-M  |mgd)| 237 DES D52 D48 054 0.5 047 w08 Q52 052
<023 <023 . <023 ‘<023 <023 <023 <023 3149 B0 <023
Ca tmga)| 266 o089 100 205 D84 076 108 526 468 446
207 0S5 054 053 D66 054 058 421 041 058
Fe fmaf]| 002 002 002 003 <001 002 002 008 <001 002
DO4 005 006 008 005 - 047 - <008 <DO0O8 =003 <0DB
2n [mgh]} 0.606 0B2¢ 0720 0743 DOF00 D7ES 0758 0027 0683 0773
oE3 - 0A0- D55 026 031 025 027 005 005 027
As {mpl]] <0002 <0002 <0002 <0002 <0002 <DO0Z < 0002 «0.002 <0002 <0002
0002 0002 <0002 0002 <0002 <0002 <0002 <0.002 <0002 <0.002
Hy (mpn 1] <0001 <0001 <0001 <0001 <0001 <0001 <0001 <0001 <0001 <0.0H
Q007 <000 <0.007 <0001 <0001 <000 <D <0001 <0.001 <0.0NM
Caollbacteda
Fecal [msooy| 18 o 10 0 4] o o 20 Q o
Tatal [rooj] 2350 ] 850 100 0 o §80 2100 o 1150
Focal [NHQ0]] O ] o’ ¥ 0 o 1] an i 1]
Total  [nHOR]| 870 500 720 550  23are 3350 SBOD 5220 1160 1740

Laboratoio Medio Amblental - UPSA - Campus: Av. Paregud £ 4" Anllo - Casila 2944 - Santa Crugz £ Bafivia - Tel: 3464000 inl 188 - Fax: J492003%
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Anexc 1: Compariscn of Results f Comparacidn de Resultados

BUV1-6

Page 10

BUENA VISTA

Pry Season Resulls f Resultados de la Epoca de Sequia
Rzining Season Resulls ! Resultados da la Epeca de Lluvias

Parameter BUY-1 BUV-Z BUV-3 BUv<s BUY-5 BUVY-§
pH 417 4,61 4,11 4,41 4.68 4,80
3.00 4.40 a.ar 4.40 397 5.21
Caond.  [eSem]| 184 4.1 9.29 11.8 15.3 14.0
| 19.7 106 20.0 14.2 774
Ternp. ["=]] 2B.8 B 5.8 218 28.3 28.6
20,0 274 285 8.4 278 28.2
Ale, imgt}| 240 280 130 320 400 2240
G.25 250 2.0 13.8 12.5 61.2
Sallnity Q025 0024 Iﬂ.UE'I 0023 0025 0024
Q0317 026 ° 402 0027 0024 .055
Hardnass |mgd]| <174 =74 =174 =174 <174 <174
<174 <174 <174 <174 <174 <174
Susp. Sel. mp1]| =3 407 =3 <3 115 5zq
11 44 <3 A7E 29 285
cQap [mg}| =35 <5 <5 <5 <5 <5
<8 <5 <5 <85 =& <h
BODg [mpnl| =4 <4 4 4 ) <d
= 4 =4 < 4 <4 =4 <4
F (mpA]| <01 <01 <01 <01 <01 <01
<01 =01 < {11 <01 <01 <04
PCy-P [mp1]] <005 007 <008 =003 <005 <0405
042 <005 006 <005 <005 <005
HH-M [mgA]] 0.04 0.08 0.04 002 <0015 03
003 042 005 074 004 002
WNGa-M [mgny| ©.05 o.ov 0.05 0.05 0.03 .04
008 o7 0407 .04 . 002 0,05
HNOsN  (mpd]| <023 <023 <023 =023 <023 <0323
<023 «02F =023 =023 <023 <023
Ca ImgA)| 058 0214 015 DE0 005 050
.15 0.55 o010 0.3 0.08 45
Fao [mgl]]| O41 229 025 0,08 031 0.23
0,18 0.43 0.20 022 o.07 0.7
Zn Imgn]| 0038 0810 0020 0830 0794 0219
0,08 4,04 0.07 8.14 1.27 28.59
As [mgh]| <0002 <0002 <0.002 <0002 <0.002 <0002
<0002 <0002 <0002 <0002 <0002 <0002
Hg [mgh]] <0001 <0001 <0.001 <0001 <0.001 <000t
<000 <0007 <0001 <0001 <00M <0004
Colibactaria
Fecal [HWAOR]| S0 o 105 1] a 1]
Telal [NAOD]| 3480 Tald 3200 1] 0 0
Facal [Nnao]| 130 0 145 i { 1]
Total [H100]| B120 &80 Ga&0 200 2320 1060

Lahoratan Medio Ambiental - UPSA - Campus: Av. Parsgua [ 4° Anilla - Casilla 2244 - Sanla Cruz ! Balfvia - Tel: 3464000 inL 168 - Fay: 3492092
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Anexo 1: Comparison of Results ! Comparacién de Resultados
22 02,2002 SRV 1-15 Page 11

SANTA ROSA DE VIGO

Dry Season Results f Resultados de la Epoca de Sequla
Raining Season Resulis | Resultados de la Epoca de Luvias

Parameler SRV SRw-2 SRV-3 SRV SRV-E SRVSS  SRV-T SRV
pH 4,78 4,65 5.88 487 8,46 Tis 4,93 42
LT .20 6,22 4,85 5.12
Cond. |uSfem]| 303 544 162 574 250 103 1.1 43.5
123 781 26.4 16,5 8.1
Temp. [*C]| 26.5 29,4 A3z 20 28BS 266 LB 283
28.5 322 0T 8.7 apa
Ale, [mga}] 11.4 L 24.0 1.5 %02 L1 R a6 15.8
2000 27.5 15.0 138 1.2
Salinlty 023 08 OO0 4B DAR3 O07T 0028 0.040
. 0042 ' Q050 0028 0025 0048
Hargdnoss |mpd]l) <174 <174 <474 <174 =474 «<17d =174 =174
< 17.4 78 464 252 435
Busp. Sol.mgh]| =3 <3 L <3 <3 <3 <3 <3
=3 62 ! <3 <3
coD [mg1]| =35 <5 <5 <5 <5 <5 <5 <5
<5 298 <5 «5 <5
BODg fmgny| <4 <4 <4 <4 «d <4 =4 4
<4 16 <4 <4 < 4
F ILmgiy] =01 Q1 =01 =01 012 o1 =01 <1
=05 <0,1 <01 < 0.1 < 0.1
PO4P  [mp1)l <005 <005 <005 <005 =005 015 Q.05 =005
< 0.05 02 =005 008 005
NHgN  {mad]]| 043 0.03 O.06 003 0,05 0.22 p.o3 0.03
0.03 - 0,13 0.07 .05 0.03
NO-M  [mpa]| 005 0.06 0,07 0.06 .08 0.08 0.05 0.05
0.5 .. 0.15 =0.015 <05 <0015
MO |mpl)| <023 306 T.82 240 =023 024 =023 086
5.63 078 =023 =023 267 )
o1 [mgajl 341 5.45 13.68 4.89 0,42 28,58 074 538
.57 745 . 054 0.56 3.80
Fe ITmgi]| 080 080 0.06 a2 0.56 .06 008 025
<008 263 «00BE 018 <008
Zn ImgAl| 0.0MG <0005 0017 0023 001 0220 0499 0088
Q.05 0.06 0.08 0.17 0.04
As (o] <0002 <0002 <0002 <0002 <0002 <0002 <0002 <0002
0002 s 0002 0002 0002 0002
Hg {mpdfs0001 <0001 =000 <0007 <0007 <00 <0001 <000
< 0.0 <0001 <00DM <0009 <0007
Golibaclera
Fegal  [HMOO] ] 1450 23320 o002 200 3500 230 440
Totaf [MAOD]| 5800 23200 13000 35000 28500 21000 11é0 2800
Fecal [NWHOD][ 11600 520 4] a 20
Totzl  [WMO0]| 22600 13820 2320 4060 8120

Leboratorle Media Amblental - UPSA - Camgus: Av. Paragud f4* Anillo - Casilla 2944 - Senka Cruz / Bofvia - Tel: 3464000 ink 165 - Feu: 2452089

W- 160



LABORATORI® MEDI® AMBIENTALR

Anexo 1: Comparison of Results f Comparacion de Resulfados
22.02.2002 SRV 1-15 Paga 12

SANTA ROSA DE VIGO

Dry Scasen Resulls f Resultados de 1a Epoca de Sequla
Ralning Scason Rosulls ! Resultades de la Epoca de Lluyias

Parameter SRV-9 SRV-10 SRV-11 SRV-12 SRV-13 SRV-14 SRV-15
pH 426 418 487 538
424 376 518 383 3¥5 447 g2
Gand, [pStm]| 187 204 271 417
214 288 2853 85 110 BRI 662

Temp. [*c]| 292 5.3 28,0 2r.a

331 0.5 257 25.8 283 g 28.6
Alc. ILma1){ 2.5 =2 13.2 21.0

f.25 5.0 23.8 11.2 168.8 28.8 875
Sallnity oo27 0027 0030 0038

. 0028 0037 0031 Q020 00¥8- Q.06 00N
Hardness [mgl)| <174 <174 <174 <174
P66 <174 250 <174 Ti4. oTIE < %4

Susp. Sol.[mas]| <3 <3 <3 <3
<3 <32 <3 <3 =3 262 =3
cohD [mgh]| <& <5 <5 <5

=5 =§ =5 <5 <5 ) <5
EQDs [mgal| =4 <4 <4 <4

<4 <4 <4 4 =4 AT =4

F Imgt]| <@t <041 <01 =01

=01 =01 <01 <1 <04 =01 =04
PO4F  [mgt]l QOF <005 093 0.07

<005 =005 <005 =005 <005 ‘018 <005
MHgN  [mgtl]| 007 003 0.05 0.04

.03 002 <0012 <0045 =005 .061. <0015
WNOw-N [mohl| 008 0.05 0.05 0.5

002 003 0.02 0.05 004 0.25 0.0
NN [me]| 041 080 =023 <023

0G6E 086 =023 =023 802 .82 <023 )

Ca [mgl]| 42 0.28 1.84 2.09
0.16 0.07 1.40 <{.05 594 -B.5r 2.08
Fo Imgh]| 020 047 0.26 0.64
<008 =008 0,25 < {05 0.11 0.18 .08
Zn Tesgl]| 0056 0043 D455 005G )
0.05 0.04 0.42 0.45 004 .09 0.13
Az [mghl| <0002 <0002 <G002 <0002
0002 0002 0002 0ODD? 0002 0002 <0002
Hg [mpgn]] =000 <0001 <0001 <G0M
<003 <0001 <0001 <000 <0007 <003 =0001
Collbactera
Foeal | Nmooy| 220 an O o
Total | NAGD)| 5700 1700 {350 2640
Fecal | NHOD)| 10 10 =131 e 0 10 o

Tetal  [NACD]L 34E0 TVR40 15400 13800 20900 BRE0 {6900

Laboraiorlo Medio Ambiental - LIPSA - Campus; Av, Paragus / 4" Anitlg - Casilla 2944 - Senle Cruz f Bolivia - Tel: 3464000 int_ 168 - Fax: 3402089
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Anexc 1: Comparison of Results ! Comparacion de Resulfados

22.,02.2002 Rig1-10 Pags 13
RIEERALTA
bDry Season Resulls f Resullados de la Epoca de Saquia
Raining Scason Results ! Resultados de la Epoca de Lluvias
Paramalor RIE-1 RIB-2 RIB-3 RIBd RIB-S RIB-E RIB-T RIB-8 RIBS RIB-10
pH 373 2569 4.858 2.68 3.50 393 4.07 4.80 .98 527
530 827 6,30 6. 45 480 520 532 6492 .92 6.28
Cond. |u&femt| 67.5 271 131 48,0 411 5a.8 i i 14.4 1403 233
Ta.4 G0.8 914 2141 M7 810 109 < g 1603 aa3
Temp. |*=)| 26.5 26.5 26.4 264 763 274 26.5 2B6.9 212 273
276 21T 26.6 28.8 269 Z7 A 7.9 8.1 245 28.8
Ale. [mgn]| =2 <2 6.4 286 =2 2.0 2.4 4.8 216 160
6,25 125 625 -11.2 5.0 50 50 17.5 225 2G.2
Salinity 0.052 q,nan . 003 0042- 0264 0047 0054 0023 0816 0153
0057 0045 0021 0027 Q268 0061 00T D033 1053 0247
Hardress [mp1]| <174 =174 <74 448 25 e 203 =174 280 0.2
<174 <174 <174 '«{74 <174 278 =174 239 235 64
Susp, Sol,[mgi]] =<3 <3 S| <3 <3 &4 <3 <3 <2 <3
<3 <3 18 <3 <3 8 . <3 =3 <3 =3
coo fmgh)| <85 <5 <5 <5 <5 <5 <5 <5 <5 <5
150 78.5 <5 7.6 <5 i85 <5 <5 128 <&
BOD; [mgl]| <4 <4 <4 <4 <4 <4 <4 <4 <4 <4
8 o4 =4 =4 =4 =4 =4 =4 T =4
F [mpg1]| =01 <01 =01 =01 =01 =01 =01 =03 0.55 =01
<01 < 0.1 =01 . =<07. 0 <0 <01. <04 <01 0.44 <01
FOP [mg1]| D15 005 033 021 on 010 Xris) 0.05 013 .08
<005 =005 Q14 =005 . <005 - 046 <005 <005 110 =085
HH N [mg1]| 016 0,05 0,15 0.08 Q.93 011 0.07 0.04 0.03 0.04
0.03 0.03 o021 0,05 .26 D45 (03 {.04 .03 0,03
MOz  [mp]| 008 006 0.08 oOo? 00 o005 0D 005 008 005
=0018 <0015 Q.05 Qo6 <0015 040 <0015 <0M5 < 00iE <0015
HNOz-N  {mgh)| A49 0.5 073 =023  Zg4 184 847 Q.46 0.44 6.18
4,51 ated. 030 «=0323. -289 5.08 8.16 0.35 0.87 4,84
Ca Img1]| ©.56 038, 116 1208 364 084 130 250 6030 1274
037 033" 0.28 045 252 1.72 1.23 6,563 9588 2220
Fe |mg1]] D12 o.0e 0.54 0.37 0,08 012 0.20 0.09 4.70 0,07
0.08 < .08 0.41 3.14 g o00d-- =008 <008 =008 <007
zn |mgh]| D089 0.076 0071 0.CEE [ RLK 0,061 0073 0068 0105 020
0.04 0.05 .07 .05 0.03 007 ool 0o 0.1 o.0r
As [mgd]|=0.002 <0002 <0002 <0A02 <0002 <0002 <0002 <0002 <0002 =0002
gop2 <D0aZ2 0002 00D2Z <0002 0002 0002 O©OO002 0005 0097
Ha [mgd]|= 0001 <3007 <000 <3001 <0001 <0001 <0001 <000 <0001 <0009
<0001 <000 <0001 <0001 <0001 <0001 <0001 <003 <0001 =001
Colibactera
Focal [HiB0]| 290 220 FEL ) B2a 210 1150 240 [H 1] 10
Total [MHOD]| BY0D 7950 8220 8280 15880 26530 XZBO0 45250 ©HO 1740
Fecal  [WHOO}| 40 1] 4640 180 1] 7540 210 1] 1] FiY
Totat  [MM0O]] 4550 2480 16EEQ 19050 6330 31100 64120 2320 4006 10640

Laboratio Medin Ambleatal - UPSA - Camplrs: Av, Paragua | 4* Anillo - Casilla 25944 « Santa Cmz [ Eolida - Tel: 3464000 inl. 168 - Fax: 249200%
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Anexo 1: Comparison of Resulte f Camparacién de Resuftados
22.02 2002 TUM1-12 Papge 14

TUMICHUCUA

DOry Season Resulls / Resullados de |2 Epoca de Sequia
Raining Season Reselts f Resultados de la Epoca de Lluvias

Parameter TUM-T TUM-Z TUM- TUM- TUM-S TUIM-E TUMT UM TUM-3 TUM-10 TUM-11 TUM-12

pH 4,10 3.80 3.58 340 4,13 4 BT 3,15 345 .
4.51 551 4.93 5.52 5.02 5.31 8.76 5.08 4.57 7.09 7,65 4,84

Gond, [p&om]| 353 246 118 377 214 352 118 195
355 174 368 1.8 242 328 {32 15B 141 212 148 642

Temp. i¢)| 260 271 282 284 D85 283 28.8 290

286 306 292 295 2B3 P86 315 292 400 208 313 30.5
Ale. tmg1]| <2 B0 46 <2 TR a0 2.4

625 875 375 625 5.0 €3 375 B25 625 8625 125  6.25
Salinkty 0.034 0027 0023 0038 0029 0035 0023 0.027

0033 0027 0035 0023 0028 Q037 0023 0025 002: 0440 4026 0022

Hardaoss |mgt ]| <174 <174 -¢1‘I_.4 <174 <174 <174 =174 <174
<174 <174 =174 =174 <174 <174 =174 =174 =174 524 ] =174

Susp, Sol mgli] =<3 <3 <3 <3 <3 <3 <3 <53
<3 <3 <3 <3 <3 =3 <3 w3 T3 4! <3 11

[Hnln] [mph]]l =<3 <5 <5 <5 =5 <h 5 <h
<5 <5 <5 7.6 . &5 b 5 L1 <5 < h < 8§ 5.5

BODg [mgt]| =<4 <4 <4 <4 <4 <4 <4 <4
< 4 <d <4 <4 <4 <4 <4 <4 <4 <4 =4 <4

F [mph]y <3 =01 =01 <1 <01 =01 =01 =1
<01 =01 <0 < Q. =01 =01 =1 +01 =01 < 0.1 = 0 = %

PO4-P (mgt]| 0,05 0.06 0.05 Q.08 0.05 003 <008 005
<005 <005 <005 <005 <005 <005 <005 <005 <005 008 <005 <005

WHe-M  {mpd]| 002 0.03 004 Q.03 003 0.02 003 .03
<05 <0013 L 003 004 . 003 «=0015 <0 007 <005 004 .02 0.03

NOsMN [mgd}| 005 005 006 005 005 005 005 005
045 044 014 045, 0456 . 045 045 045 017 023 047 D%

NOs-N  [mgdj| 270 <023 <023 294 4,12 263 024 103
2E3 2023 <023 <023 425 340 032 074 <023 308 =02% <033

Ca jmen)| 0S¢ 0BB  OB3 1%z 0BB 193 066 111
pAD 074 1.55 (54 0.85 297 0.60 031 018 3315 2.7 Q.42
Fo Imgn]| DDA 042 DAS 47 043 <005 007 040 B
<008 =008 011 33 =008 =008 017 < Q.08 012 035 <003 0.38
In Lmgn 1t GO7Y 2569 DO 0088 Q053 D024 D026 0030
ooy 0.eg 0.04 i34 H.07 o058 0,05 0.5 .04 012 048 0,03
AL [mpti[<0.002 <0002 <0002 <0002 <0002 <0002 <0002 <0002
<0002 <0002 <0002 <0002 <0002 D002 <0002 <0002 0002 QG602 <0002 0002
Ha {mgh)|< 000 <0001 <0001 <0001 <BODT <0001 <0001 <000
<0007 <000 <0001 <000 «<D.00% <0001 <0001 <000 <0004 <0001 <0001 =000
Colibacteria
Focal  [RAG] 20 4] i ] Tan 180 0 [#]
Total {WreD]| 9360 20 13900 19140 24180 14850 15500 {1350
Feeal [Hiool| 0 70 o o a o a40 o 0 Ford- VR ¥ A

Tatal [HWMO00]| 20880 18360 G300 4ED 5380 2320 4640 19400 GIG0 23580 570 Fil

Laborajgrio Medio Amblental - DPSA - Campus: Av. Paragua/ 4° Anillo - Casilla 28944 - Santa Cruz f Bolivie - Tel: 64000 Ine, 168 - Fey: 1452048
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Anexo 1: Comparison of Results / Comparacidn de Resullados
22.02.2002 CES1-12 Fage 15

CACHUELA ESPERANZA

Dry Season Resulls f Resullados de la Epoca de Sequla
Ralning Season Rosulis [ Resultades de la Epoca do Lluvias

Farameler £E581 CES-2 CES-3 GE%4 CESS5 CESS CES-? CES-8 CES-9 CES-10 CES-11 CES-12

pH 510 8.55 2.8¢ 5,06 500 447
3A4 2.18 1.74 2.57 278 2438 a1z .20 A28 3.12 2.93 303

Cond. [pSiem|| 448 342 608 9§54 220  B.25
714 837 709 300 M4 630 223 194 0 MT  4BE&  IR4 172

Temp. Lz 2VA4 a0.1 247 265 28.5 271
20,2 8.4 prric) 280 29.6 28.1 0.5 A 205 26,4 V.5 274

Ale, |mga]| 100 7.4 <2 522 156 2B
a5 0@ 75 %5 212 375 150 162 1.2 242 162 188
Sallnkty 0040 0035 0019 0069 0033 0029

0055 003 002 0037 0033 001 0027-70028 0033 00dD Q25 0.025

Hardress [ma]] <174 181 <174 618 <174 <174 i}
229 20,3 165 w7 <174 <174 <174 209 4.1 246 15.3 <174

Busp. Sol.[mpl]] =3 <3 =3 <3 <3 <3 -
<3 <3 3 <q <3 <% <=3 =2 <3 <} <3 <3

atul ) [mgr]| =<5 B4 <5 <k <5 5.3
<5 155 185 =5 <3 %5 <5 45 <5 &80 <5 <5

BODg Lmpt)| <4 <4 <4 Y <4 <4

< g a 10 < d <4 < 4 <4 < <4 4 <4 <4
F [mg1ll <01 <01 <07 <01 <0 <01

<01 LR =01 <01 <01 <01 =01 = 11 <01 =01 =01 =01
POg-P [mp1]] 0u0E 0a7 .08 Q.05 Q.05 (sl *

0,035 008 <005 <0056 =005 =005 <005 <005 <005 <0053 =005 =003

NHgH  [mgr)| 003 007 008 003 o4 004
<0015 005 D004 003 <05 002 003 044 005 <005 0H O

NOz [mpli| 005 005 008 005 005 005 _
046 070 D73 052 041 013 047 020 04 0 nm 04

MO-N | maAi| 172 <023 028 =023 =023 <023
2.74 oz2¥ 0,33 048 <023 <023 <023 <022 «023 0P =033 «=023

Ca [mpn]] A.59 2.B8 0.50 17.74 087 047
i.28 oy 0.40 4,72 0.BD 043 348 3.09 551 4,69 244 >4
Fa {mpl]| O.08 Al 24| 0.33 0.08 Q.14 207 . * :
= 0.08 1.06 045 <008 <008 025 <008 030 G256 . 014 027 0,34
Zn fmpl]] 0036 0039 0036 0091 385 DOVE .
004 0,05 .08 0.05 0.41 0.0 n.82 0,82 456 0.44 065 045
As |mgA]| <0002 <002 <0002 <0002 <0002 < 0,002 )
0002 <0002 <0002 <0002 <0002 <0002 <0002 <0002 <0002 <0002 <0002 <0002
Hg [medlpe 0000 <0007 <0001 <0007 <0001 < 00014
<0001 =000 <0001 <0001 <0001 <0001 <000 <0007 <0001 <0001 <0001 <0001
Colibacteria
Fegal [Wroa]]| B0 50 10 10 Q 180
Total [N ]| G960 2020 5544 2484 210 7160
Fecal [NAGD]) a 40 150 a0 1 310 o] 270 0 1440 10 0

Total [NAGOD]| 5400 2800 B120 11300 10 7E40  BESD 12180 9860 19240 41020  9GED

Lebevetorn Medio Ambiental - LHFPSA - Campus: Ay, Paragues | £* Anilg - Casilla 2944 - Santp Crur f Bolnda - Tek 3464000 int 168 « Fax: 1492089
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Anexo1: Comparison of Results f Comparacidon de Resuftados

22.02.2002 GUA 1 - 10 Page 16
GUAYARAMERIN
Dry Scascn Resulis f Resullades de la Epoca de Sequia
Raining Season Resulls f Resultados de la Epoca da Lluvias
Parameter GUA-T GUA-2 GUA-I GUA- GUA-5 GUA-E GUA-T GUA-E GUA-S GLA-D
pH 730 6.57 5.56 4.53 4.81 5.65 6,72 6.03 G.14 6.02
462 4,86 4,82 3.58 3.85 4,56 G.14 5.58 538 514
Cond. [pSkm]| 403 133 881 192 283 7.58 162 973 B15 930
10,0 156 8.5 250 + TI.S 10,7 177 133 1.8 084
Temp.  ['C]| 306 266 297 282 276 286 327 332 303 206
0.4 281 29.4 28.4 v 9 238 255 2E5 205 281
Als, [mga]| 22.8 14.8 46 =2 2.E0 a4 g3 5.0 4.8 4.8
7.50 20.0 625 750 65.25 £.256 - 18.2 875 3.75 £.23
Ballnity 0038 00971 0022 0026 Q036 0021 0027 0024 0023 00272
0023 0406 G022 0028 0039 Q023 0026 0023 0024 0022
Hardness | mgn)| 21.2 A =174 =174 =174 <174 <174 =174 <174 <17Ad
<174 212 <1747.<174 <174 . 189 - 2886 <1¥4 <174 <174
Susp. Sol.[mgh] 3 10 <=3 =3 <3 <3 <3 <3 <3 <3
<3 <3 <3 <3 <3 <3 3! <3 P3| <3
coD [mpn]| 162 <5 51.7 <5 “5 8.1 8.1 8.4 6.3 11.4
16.1 <5 8.0 45 - xh 9.4 T4 6.8 7.8 6.4
BoD; {mpnj 7 <4 21 <4 < d “ 4 <4 5 < d [
) =4 4 =4 = 4 5 =4 < 4 <4 4
F [mpni] =0.1 = 0.1 0.5 =0 =01 =1 =01 =01 <01 =< {.1
=01 < 0.1 <01 <01 =01 =01 <01 =01 <01 <1
POy-P [mpt]| 0.90 .2 0.07 .05 C.06 o.07 0,08 a.or a.08 oat
040 <005 <005 <005 . <005 <005 <005 <005 <005 <005
WHg-N  fega]| 0.07 0.08 0.03 Q.03 Q.05 0.05 0.05 0.04 c.o4 005
Q.06 0,03 003, @03 .002 002 0.03 0.02 0.03 0.0
NOaN  |mgl]| QOB 008 005 003 005 005 004 0062 002 <0015
Q.17 .24 04%. 046 018 021 0,18 .18 022 - Q22
MOa-N  |mpl)| =023 648 <023 <023 208 <023 <023 <023 <023 <023
<0.23 g0 <023 086, B0 <023 <023 <023 =023 <023
Ca fmg1]) 3326 1008  0.84 016 0.24 1.00 ao 1.23 1.11 1,36
072 T.34 1.87 0.20 .24 1.27 166 1.68 2063 1.58
Fa [mg1]] 0.74 134 0.83 0.08 0.04 0.£7 0.78 Q.05 0.85 1,54
115 0.10 0.21 042 <008 0.6 018 0.52 0.16 018
Zn [mpal] 0024 0022 0040 0012 0012 0096 0030 0.010 Q0S50 0045
0.05 0.08 0.04 0.05 0.10 0.07 010 0.28 0.07 0.04
As [mgA] (<0002 <0002 =0002 Q002 <0002 =0002 <0002 <0002 <0.002 <0002
0.002 0002 0002 0002 0002 <0002 0002 0002 0.002  0.002
Hap [mpA ][ <0001 <0007 <0001 <0001 <0001 <000% <0001 <0001 <0007 <00Mm
<0001 <0001 <0001 <00 <0001 <0001 <0001 <0001 <0001 <0001
Colibacteria
Focal Mool 20 gen 40 230 0 1] ag 160 a 180
Tatal [MnDD)| SBO0 &¥OO 1270 2340 4840 1160 2810 2030 g¥0 1160
Fecal [Mr0R)| S50 a0 40 a0 &0 58 0 a Q 1
Total  [MAaoD]| 2400  SVEQ 100 2320 3480 14400 2800 2050 2 £XM0 116D
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Anexe 2 Limit Thresheld Values { Limites Méximos Permisibles
22022002 Fage 1

Limit Threshold Values and Guidelines for the Quality of Drinking Water

Limites Maximos Permisibles y Valores Guias para la Calidad de Agua

Parameter Bolivian Norm NB 688 MNorm of the Europoan Guidelines of tha WHD

Norma Boliviana NR 689 Comm, Guias de la DMS
) Norma da |z Unldn Ecropaa

pH ES—-B5 B5-95 -

GCond. [ pSfem) . 2000 .

Temp. [ - 25 -

Alc. A mgt) - - -

Salinfty b - - _ -

Hardness® [ mg ] 500 - -

Susp, Sol.[ mgl} - ' - -

con [mgh) - 5 -

A0D:;  [mgd) - . R

F [ mgt] 1.5 1.5 1.5

POyP  [mgl] - 22 -

WHeH [mgt] - 05 -

WOa-N [mgn ] - 003 0.8

Nog-N - [mg1) 226 113 $1.3

Ca [mg1] - 400 -

Fn [mgh] a3 02 03

zn. gl 5 5 5 ‘

hs [ma1] 0.05 0.05 0.05

Hg [mg1] 0.001 0.001 0.001

Coliterms

Feesal [HA00] Q 1} Q

Total [ W00 ] a it - a

Marma Boliviana WB 685, Novembor 1984, .
Guidefnes for the Cheality of Waler for Drinklng Water of Ihe Eurnpaan Communily, BO77EEWE, 1980,
Guidelines of tha Warld Health Organisation, WHO, 1985,
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