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Executive Summary
Through collaboration between the University of Colorado Boulder and CONAPAC an evaluation was
conducted of rural community drinking water systems in the Peruvian Amazon. The evaluation consisted
of water quality testing, household surveys and interviews of water plant operators, and it was carried
out from July 21 to August 8, 2014. The objective was to assess water treatment plant effectiveness, as
well as usage rates of individual households. In the evaluation, 14 CONAPAC community-level water
treatment plants and one Sawyer PointOne™ point-of-use equipped village were evaluated. Various
water quality parameters were tested for the plants, including pH, turbidity, residual chlorine, and
Escherichia coli content. A total of 145 household-level surveys were taken to assess community
involvement with and use of the treated water. Additionally, six surveys were taken in the Sawyer filter
village. Furthermore, plant operators were interviewed to assess their knowledge of plant operations as
well as the significance of tested water quality parameters. All treatment plants and filters were installed
and distributed by CONAPAC between the years of 2008 and 2014.
Of the 14 water treatment plants visited, 12 were in operation on the visit date—Yurac Yacu’s plant was
in repair and the water plant intake tubes at Suni Caño’s did not reach the water in the low level river.
Self-reported family treated water usage rates ranged between 66.6% (San Pedro) and 100% (several
villages). Overall, 85.4% of survey participants reported using the treated plant water “always.”
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A major influencing factor in the consumption of treated water is the distance between a household and
the water treatment plant. Of those users with greater than 30 minutes of walking time to the plant, far
fewer report “always” using the treated water than those who live within ten minutes of the plant.
While the price of treated water is relatively affordable at the household level, an unclear number of
households don’t pay the monthly fee, resulting in tight funds and a decline in treatment plant services.
The price ranged between 2 and 4 soles per month for each family to collect a bucket or two of treated
water generally twice a week. A full 93% of participants listed the price as “acceptable” or “cheap.”
However, we heard from the operators that there are problems in many communities to actually collect
the money. Only one water plant operator executed any sort of consequence for not paying the monthly
fee. This operator, in Canal Pinto, explicitly stated that she would not allow a community member to
collect water if they hadn’t paid that month. Not surprisingly, Canal Pinto’s plant was functioning
flawlessly, with the lowest turbidity reading of any plant we tested.
The overall water quality produced by the plants was relatively good, with 92% of the plants meeting
quality standards for drinking water. However, improper handling at the household level resulted in
recontamination and unsafe drinking water. All 12 plants tested met the turbidity requirements of less
than 5 NTU. Eleven plants had zero E. coli in the final treated water. However, the majority of plants had
inappropriate chlorine concentrations in the second tank for proper disinfection. To ensure sufficient
disinfection of pathogens, it is recommended that CONAPAC focus efforts to ensure that operators dose
the correct amount of chlorine into the second tank. Though all plants tested pH at safe drinking levels,
10 of the 12 plants had pH outside of CONAPAC’s desired range of 7.2-7.6, indicating that improper
amounts of calcium were added to the water in the second tank. This is also an area in which CONAPAC
should focus training. In addition, when testing for recontamination of treated water in household
storage buckets we found that 48.6% of homes were positive for the presence of E. coli, meaning that the
treated water could be unsafe to drink. The presence of E. coli could be due to this water originating from
a source other than the plant or the water from the plant being contaminated at some point after
treatment. Further efforts should be taken by CONAPAC to promote safe practice for household drinking
water storage. Water quality results from all the plants can be found in Appendix D, and recontamination
results in Appendix C.
The overall quality of tested water appears to be better than in previous years, indicating a continued
improvement on the part of CONAPAC and all stakeholders for continued education and maintenance. In
the following report, results from the surveys and water quality tests are listed and analyzed, as well as
interpreted in the form of recommendations.
Operator knowledge was highly variable, with many operators confused about the significance of water
quality parameters, specifically pH and how to control it. We did not find many operators who could
perform a pH and chlorine measurement at the time of the interview, either due to lack of knowledge or
missing parts of the testing kit. CONAPAC needs to educate the operators more thoroughly with regards
to the water treatment process.
In the case of the Sawyer filter point-of-use treatment village (07 de Julio), water quality tests were not
performed, due to the fact that most households visited were not currently treating water; rather many
had treated their water before our arrival and were storing it in their bucket. However, according to the
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surveys conducted and the CU team’s observations, it appears that 83.3% of village members “always”
drink only water that they treat with the Sawyer filter system.
The CU team appreciates the continued opportunity to collaborate with CONAPAC on this very important
endeavor

Introduction
CONAPAC (Conservación de la Naturaleza Amazónica del Perú—Asociación Civil) is a Peru-based nongovernmental organization (NGO) that works to improve the quality of life for people living in rural areas,
along the Napo and Amazon rivers, while helping to preserve both the natural environment and the
cultural heritage of these communities. The primary focus of CONAPAC is education, with their Adopt-ASchool program and conservation education programs. These programs have been highly successful over
the past two decades, with a strong reputation, allowing CONAPAC to develop strong relationships with
over 54 communities along the Amazon and Napo Rivers. However, another key facet of improving the
quality of life in these villages is increasing access to safe drinking water. There is no source of potable
water in most of these communities. CONAPAC works alongside these villages to build small-scale water
treatment plants, for as long as the community is a part of the Adopt-A-School program. There are
currently either water treatment plants (WTPs) or Sawyer filter (in-home water filtration) systems in 31
villages within the CONAPAC sphere of influence.
Students and faculty from the University of Colorado at Boulder have developed a partnership with
CONAPAC and visited many of these villages over the past five years, in tandem with students from the
Universidad Nacional de la Amazonia Peruana (UNAP). The work carried out by these students has ranged
from training and educational activities, water plant optimization, plant condition monitoring, water
quality testing, operator surveys, and household interviews to assess water use characteristics. These
activities are meant to benefit CONAPAC by providing technical assistance and guidance for their drinking
water projects while giving the students a chance to use their engineering skills in a real-world scenario.
This report contains results from the 2014 assessment conducted by two students from the University of
Colorado and one student from UNAP, as well as two current CONAPAC employees. The results of water
plant and household storage container water quality tests, operator interviews, and surveys conducted at
the household level are presented as an overview of the communities as a group. Results broken down
by individual community are appended. The ultimate objective of this report is to aid CONAPAC with their
goal of providing clean water to communities along the Amazon and Napo rivers by assessing past
implementation and advising for future success of water treatment plants.

Methodology:
Overview:
A team of four (two Environmental Engineering students from the University of Colorado along with two
CONAPAC employees) visited a total of 15 villages over the course of three weeks (July 21st-August 8th,
2014) to conduct interviews and water quality tests. The time spent in each village ranged between two
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and six hours. Fourteen of the communities visited had central water treatment plants, and one, 07 de
Julio, utilized Sawyer PointOne™ filtration systems at the household level.

Surveys:
A total of 145 surveys were collected throughout the fifteen villages. 30-50% of households were actually
interviewed in each village. A summary of the household count and population of each village is
presented in Appendix E, with a comparison to provided CONAPAC community census information. The
surveys cover such topics as drinking water sources, cost of drinking water, community problems around
CONAPAC’s projects, education levels, and government/NGO perceptions. A copy of these surveys is
presented in Appendix A. The households interviewed were selected randomly to prevent location bias,
with a target of interviewing every other household. One or two interviewers were present at each
survey. No affiliation with CONAPAC was given during the survey, but due to the presence of CONAPAC
employees, some affiliation was likely perceived. The surveys were voluntary, and no compensation was
offered.

Operator Interviews:
At the beginning of each community visit, the WTP operator(s) were interviewed with questions
regarding treatment procedures and basic information about the plants. A copy of this survey can be
found in Appendix F. The condition of the WTP in each community was noted during this interview. In
addition, the operators were asked about financial conditions of plant operations, including payments
made by community members and the estimated cost of repair and upkeep.

Water Quality Testing:
The water quality parameters tested in each village were Escherichia coli content, turbidity, hardness, pH,
alkalinity and chlorine content. These were recorded at the water treatment plant (when functioning) to
analyze the effectiveness of the current treatment procedures. Samples were collected in sterile
containers at three locations: site 1—the beginning of the plant (untreated or raw water), site 2—after
the addition of chlorine but before passing through the filters, and site 3—from the final tap at the end of
treatment. A schematic of the water treatment plant with numbered sample collection sites is shown in
Figure 1.
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Figure 1: CONAPAC Water Treatment Plant Schematic
In addition to plant samples, water samples were taken from a random 6.8% of interviewed households
and analyzed for chlorine and E. coli content, to determine whether recontamination of drinking water
occurs at the household level. For all samples, turbidity and chlorine were measured on-site, and E. coli
content was tested within 6 hours of sampling.
The total chlorine, free chlorine, hardness, alkalinity and pH of the water were measured using HACH 5in-1 testing strips.
The turbidity, a measure of the suspended solids content of the water, was measured using a HACH
2100p turbid meter.
The E. coli content of the water was determined through Aquagenx compartment bag tests, which were
prepared and filled once returning from the field and allowed to incubate at ambient temperature for 2448 hours, until a bright blue color could be observed in the compartments. Depending on which and how
many compartments turn blue, these tests determine the most probable number of E. coli in a 100 mL
sample of water. There should be no E. coli present in drinking water, so it is useful to determine the
effective reduction potential of the plants by sampling before and after treatment. The Aquagenx CBT
comparison chart, in Appendix H, shows the various compartments and the MPN of E. coli present in a
water sample.
Water quality standards were established by the World Health Organization, the Peruvian government,
and CONAPAC, and are used in the Results section as benchmarks.

Standards
World Health Organization
WHO recommends less than 5 NTU of turbidity in final drinking water, for effective disinfection to occur.
Additional suspended solids react with the chlorine, reducing its effectiveness. Therefore, it is ideal for
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turbidity to measure at 5 or fewer NTU in the second tank, after coagulation and sedimentation has
occurred, in order for the chlorine added to serve its function.
According to the WHO and CDC, there should be a minimum of 0.5 ppm free chlorine in water after
treatment. The activated carbon filter at the end of the system effectively removes any added chlorine,
however, leaving no residual for storage. The majority of operators thought that chlorine should be
reduced to 0 ppm by the end of the system, which is not consistent with WHO recommendations for
stored water (as the water collected by the users in CONAPAC villages is stored in buckets). However, it is
CONAPAC’s intention that treated water has miniscule chlorine residual, resulting in minimal chlorine
taste. The intention of this is to make the treated water more widely consumed by the community.
Traditionally, raw river water is consumed, so the taste of chlorine can make the water unappetizing.
The pH should be less than 8 before chlorine is added in order to ensure that full disinfection occurs. A pH
range closely around 7 is ideal1.

Peruvian Government
The Peruvian drinking water standards, as given by their requirements for drinking water for human
consumption, list several parameters of interest, including microbiological content, turbidity, color, pH,
and disinfectant residual. Chlorine residual should be a minimum of 0.5 mg/L in all parts of the
distribution (for 90% of cases, the other 10% must contain a minimum of 0.3 mg/L). There should not be
any total coliforms, thermotolerant bacteria, E. coli, virus, helminth larvae or eggs, cysts, oocysts,
pathogenic protozoa, free-living organisms such as algae, copepods, protozoa, rotifers, or nematodes.
Heterotrophic bacteria should be present at a concentration no greater than 500 CFU/mL at 35 C.
The standards are summarized in the following table, taken from the Peruvian government’s publication,
“Reglamento de la Calidad del Agua para Consumo Humano” (Regulations of water quality for human
consumption):

Annex II

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Maximum Permissible Limits of Organoleptic Water Quality Parameters
Parameter
Unit of Measurement
Maximum Permissible
Limit
Odor
-Acceptable
Taste
-Acceptable
Color
GCU Pt/Co scale
15
Turbidity
NTU
5
pH
pH value
6.5 or 8.5
Conductivity (25˚ C)
µS/cm
1,500
-1
Total dissolved solids
mg L
1,000
Chlorine
mg Cl L-1
250
-1
Sulfates
mg SO4*L
250
Total hardness
mg CaCO3 L-1
500
-1
Ammonia
mg N L
1.5
Iron
mg Fe L-1
0.3

1

“Guidelines for Drinking Water Quality.” Fourth Edition. World Health Organization 2011.
<http://whqlibdoc.who.int/publications/2011/9789241548151_eng.pdf?ua=1>
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13.
Manganese
mg Mn L-1
14.
Aluminum
mg Al L-1
15.
Copper
mg Cu L-1
16.
Zinc
mg Zn L-1
17.
Sodium
mg Na L-1
GCU = Green Color Unit
NTU = Nephelometric Turbidity Units
Figure 2. Peruvian government water quality regulations2

0.4
0.2
2.0
3.0
200

CONAPAC
CONAPAC also has some specific water quality targets to meet. These targets are set based on
international and national standards, with additional refinement to meet more stringent requirements.
The pH of the final water should be between 7.2 and 7.6. The pH is controlled by monitoring with a dyebased testing kit and addition of calcium to act as a buffer.
Chlorine is added to the water in the second treatment tank, after coagulation and sedimentation occur
in the first tank. This is to prevent chlorine interaction with the organic particles present in the raw water.
The level of chlorine in the second tank should be between 1.0 and 1.5 ppm. However, any remaining
free chlorine should dissipate by the end of the system. This is accomplished through the series of three
filters and final cartridge. The chlorine content of the water should also be monitored with the dye-based
testing kit.
No coliforms should be present in the treated water. The amount of chlorine present in the second tank
for an exposure time of 30 minutes or more should be sufficient to kill all coliforms that would be present
in the water. Additionally, many are settled out in the first tank through the polymer coagulant.
Turbidity of the final drinking water should be near 0 NTU, though a specific upper limit is not specified.
This report uses an upper limit of 5 NTU, to constrain the treated water to WHO standards.

Results
Household Survey
The two most important factors we looked at in each village were
1) Plant functionality
2) Usage rate
Each of these can be broken into a variety of influencing factors.

2

“Reglamento de la Calidad del Agua para Consumo Humano.” Dirección General de Salud Ambiental.

Perú Ministerio de Salud. 2011.
<http://www.digesa.minsa.gob.pe/publicaciones/descargas/reglamento_calidad_agua.pdf>
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Plant Functionality
With the information gathered from both the household surveys and plant operator surveys, we analyzed
the relationship between plant functionality and the range of influencing factors. Specifically, we looked
at:
1) Plant functionality with regard to perceptions of plant ownership
2) Plant functionality with regard to perceptions of community capacity to fix the plant
3) Plant functionality with regard to number of community assemblies
4) Plant functionality with regard to monthly payment for water
5) Plant functionality with regard to community size
6) Plant functionality with regard to age of plant


Plant Functionality with regard to perceptions of plant ownership
Perception of plant ownership in the community is very important to CONAPAC, and closely linked to
plant functionality. For the first year, the plant is under a sort of trial period where CONAPAC still
retains partial ownership and is responsible for repairs and additional operation training. However,
the ultimate goal of the water treatment plant project is to transfer ownership to the community, as
this sense of ownership is important in the ongoing sustainability of each plant. From all the surveys
collected, 24% of village members believe the plant belongs solely to CONAPAC, 64% believe it
belongs solely to the community, 7% believe it belongs to both equally, and 5% do not know who the
plant belongs to.
The idea behind community-owned plants is that the community will play a more active role in
maintenance and upkeep, and that the plant will function more of the time. Of the plants described
as “always functioning” by the community members, 24% believe that the plant belongs to
CONAPAC, 65% believe that it belongs to the community, 8% believe it belongs to both and 3% don’t
know.
Of the plants described as “currently functioning but have stopped functioning at some point in the
past year,” 17% believe the plant belongs to CONAPAC, 78% believe it belongs to the community and
5% don’t know.
Of the plants described as “not currently functioning but has functioned in the past year,” 50%
believe the plant belongs to the community and 50% believe the plant belongs to CONAPAC.
Of the plants described as “not functioning and dead,” 50% believe the plants belongs to the
community and 50% believe the plant belongs to CONAPAC.
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1.2
1
0.8
0.6
0.4
0.2
0
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Dead plant
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Figure 3: Community perceptions of plant ownership with regard to plant functionality
Hence, of the plants that are not currently working, significantly more community members believe
the plant belongs squarely to CONAPAC. Functioning plants are more likely to be perceived as
belonging to the community.


Plant functionality with regard to perceptions of community capacity to fix the plant
Ideally, plants in communities with strong capacity to fix the plant would function well. Community
capacity consists of both operator knowledge as well as community cohesion and ability to raise
funds for fixing, operation and maintenance the plant.
Of the plants described as “always functioning,” 62% of community members feel their community is
capable of fixing the plant without CONAPAC’s help, 26% feel their community incapable, 9% feel
their community would sometimes be capable, and 3% don’t know if their community would be
capable of fixing the plant.
Of the plants described as “currently functioning but have stopped functioning at some point in the
past year,” 50% of community members feel their community capable of fixing the plant, 37.5% feel
their community incapable, and 12.5% think their community would sometimes be capable of fixing
the plant.
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Figure 4: Community perceptions of plant fixing capability with regard to plant functionality
The question regarding community capacity to fix the plant was not asked to community members
who said their water treatment plant was not functioning. However, there is an interesting trend
from the above data. Of the communities that fixed a broken plant, 12% fewer feel that their
community would be capable of fixing a broken plant without CONAPAC. This could be ascribed to
the optimism of communities whose plants have not yet stopped functioning.


Plant functionality with regard to number of community assemblies
Community members were asked to quantify the number of community assemblies that occur each
month. The trend we would expect to see, comparing this data with plant functionality, is that
communities with more frequent meetings have better functioning plants.
Of the communities who held assemblies less often than once every two months, 100% of the plants
were functioning.
Of the communities holding assemblies once every two months, 89% of the plants were “always
functioning” and 11% were described as “currently functioning but having stopped functioning in the
past year.”
Of the communities holding assemblies once a month, 77% of the plants were “always functioning,”
14% were “currently functioning but having stopped functioning in the past year,” 2% were “not
currently functioning but have functioned in the past year,” 5% were “dead plants” and 2% of
community members did not know.
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Of the communities meeting more often than once a month, 85% of the plants were “always
functioning,” 7.5% were “currently functioning but having stopped functioning in the past year,” and
7.5% were “dead plants.”
1.2
1
0.8
0.6
0.4
0.2
0
Less than once in two
months

Once in two months

Once a month

More than once a month

Plant always functions

Plant has stopped functioning

Plant not currently functioning (alive)

Dead plant

Don't know

Figure 5: Plant functionality with regard to number of community assemblies

It is likely that the first two categories, communities holding meetings either once every two months
or less, are not statistically significant because only 8 and 9 community members listed these,
respectively. However, it is interesting to note the 8% jump in “always functioning” plants between
communities meeting once a month and those meeting more than once a month.



Plant functionality with regard to monthly payment for water
Given that community water payments are the sole source of community funding for replacement
parts and chemicals, it would be make sense for those communities with higher monthly payments
to have plants that function better. In all of the communities visited, village members were supposed
to pay a flat usage fee for water monthly, and were allowed to collect as much water as they needed
when there was water available for collection (between 1 and 7 times per week). Most village
members collect a single bucket whenever there is water available. Village members seem content
with this system, and 93% report the monthly fee for water is “acceptable” or “cheap”.
Community members who listed their monthly payment as 1 new sol per month reported 100% plant
functionality.
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Community members who listed their monthly payment as 2 soles per month listed 90% “always
functioning” plants, 6.7% “currently functioning but having stopped functioning in the past year,” and
3.3% “dead plants.”
Community members who listed their monthly payment as 3 soles per month listed 82% “always
functioning,” and 18% “currently functioning but having stopped functioning in the past year.”
Community members who listed their monthly payment as 4 soles per month reported 89% “always
functioning” and 11% “currently functioning but having stopped functioning in the past year.”
Community members who listed their monthly payment as 5 or more soles per month reported
100% plant functionality.
1.2
1
0.8
0.6
0.4
0.2
0
1 sol

2 soles

3 soles

4 soles

Plant always functions

Plant has stopped functioning

Plant not currently functioning (alive)

Dead plant

5 or more soles

Don't know

Figure 6: Plant functionality with regard to monthly water fee
On either end of this spectrum, 1 sol per month and 5 soles or more per month, there were relatively
few reports. Hence, the 100% plant functionality can likely be discounted as statistically insignificant.
However, there still is not strong correlation between price paid and plant functionality. It is,
however, unlikely that all community members were reporting the true fee that they paid.


Plant functionality with community size
With larger community, one could expect more diverse knowledge and financing sources to repair a
broken plant. The community sizes ranged between 11 and 40 homes.
This information was taken from our own observations as well as operator surveys, so it does not
make sense to do a percentage comparison. However, for the two plants we discovered to not be
functioning (in Yurac Yacu and Suni Cano), the number of houses is 40 and 16, respectively.
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Thus, there does not appear to be any relation between community size and plant functionality.


Plant functionality with regard to age of plant
The age of the plant obviously influences its functionality, especially in the first year. CONAPAC takes
a more active role in ensuring plant functionality for the first year after plant installation. In addition,
the older plants are built with superstructures of wood instead of concrete, and have greater
tendency to break down.
The plants range in age, having been built between 2008 (San Pedro) and 2013 (Santa Lucia, Juancho
Playa, Nueva Uchiza, and Timicurrillo).
The plants currently not functioning were built in 2012 (Suni Caño) and 2010 (Yurac Yacu). They are
not the oldest plants, and in fact Suni Caño is a relatively new plant. It seems that more than the age
of the plant, other factors influence plant functionality.

Water Usage
Water treatment plant usage is high. Of total respondents, 85.4% always use the plant for drinking
water, 7.30% sometimes do, and 7.30% never do (Figure 7).

7.3%
7.3%

85.4%

Always

Sometimes

Never

Figure 7. Drinking water usage
Of those who report that they always use the plant for drinking water, 52.1% are very satisfied, 47.0% are
satisfied, and 0.9% are dissatisfied (Figure 8). Nearly all surveyed households are satisfied with the
drinking water.
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Dissatisfied

Figure 8. Satisfaction of users who always drink plant water
The majority of water plant users live within a ten-minute walk of the plant (Figure 9). Nevertheless,
even of respondents living more than 31 minutes from the plant, there is a good amount of people who
always use the plant.
90

Number of Users

80
70
60
50
40
30
20
10
0
10 or less

11 to 20

21 to 30

31+

Distance from plant (minutes)
Always

Sometimes

Never

Figure 9. Walk length to plant and water usage
The greatest number of users collect water 3 times per week, followed by those that collect it 2 and 1
times per week (Figure 10). This is likely due to the water collection schedule—the number of days when
the plant is available for water collection (majority of 2 to 3 times per week).
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Figure 10. Water collection frequency and usage
Of all survey respondents, 83.3% had a bucket used exclusively for drinking water, 13.2% had a bucket
but not used exclusively for drinking water, and 3.4% did not have a bucket (Figure 11). Of those who
had a bucket, 53.6% of respondents had buckets belonging to CONAPAC, while 46.4% did not.
3.4%

13.2%

83.4%

Bucket for Drinking Water Only

Bucket Not for Drinking Water Only

No Bucket

Figure 11. Water storage buckets

Water Treatment Plant Operation and Water Quality
Fourteen communities with central water treatment plants and one community with point-of-use in
home water treatment systems were visited and assessed. Of the fourteen central water treatment
plants, only one plant, Yurac Yacu, was inoperable. Twelve functional plants were assessed for water
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quality. One functional plant, Suni Caño, did not have water at the time of visit, and therefore was not
tested for water quality.
Water quality tests for all plants showed a reduction in E. coli content from the raw water, an indicator
for fecal bacteria risk. E. coli risk was reduced from influent water with very high or high risk to effluent
water with low or zero risk. In fact, 11 of the 12 water plants tested showed zero E. coli in final effluent
water. This means that the plants are being operated effectively to provide safe drinking water to users
free of E. coli. Figure 12, below, depicts the E. coli measurements at each stage of the treatment
system—before treatment, after chlorine has been added, and at the end of the system. Note that only
two plants, Santa Lucia and Canada, have E. coli present in the second tank, and only Canada has any E.
coli present at the end of the system. All plants do a satisfactory job of reducing high-risk raw water to an
MPN of 0 (low risk) or very close to 0 (intermediate risk).
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E. coli MPN - untreated water average

E. coli MPN - second tank average

E. coli MPN - final water average

Figure 12: Reduction in E. coli throughout treatment in each WTP
Water quality tests for all plants demonstrated that fully treated water is under the Peruvian
governmental and WHO limit for turbidity, less than 5 NTU. Figure 13 below depicts the reduction in
turbidity throughout the system, measured at the same three spots as E. coli. The orange line at 5 NTU,
represents the WHO and Peruvian government standard for turbidity.
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Figure 13: Turbidity is reduced throughout the treatment process
Final effluent pH is within acceptable health limits for all plants, though often outside of CONAPAC’s
acceptable range of 7.2-7.6. The pH throughout treatment is represented in Figure 14 below, with the
range highlighted in orange bars. pH below the acceptable range indicates that more calcium should be
added in the second tank.
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pH - final water

Figure 14: pH measured throughout the treatment process
In contrast with the positive and consistent results for reduction of E. coli and turbidity, total chlorine
concentration in the second tank were too low in eight plants, too high in two plants, and good in only
one plant. Free chlorine concentration was too low in nine plants, too high in one plant, and good in two
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plants. In spite of the inappropriate chlorine concentration in the second tank, final effluent water tested
negative for E. coli in 11 of the 12 tested plants. Nevertheless, the low chlorine concentration in the
second tank could present a problem for the complete disinfection of pathogens other than E. coli, for
which we did not test. We recommend that CONAPAC focus efforts to ensure operators dose the correct
amount of chlorine in the second tank for thorough disinfection. The total and free chlorine
concentrations in the second tank and at the end of the system are presented in Figure 15 below. Note
the lack of any chlorine residual. There was not any chlorine present in any of the untreated water
sources.
4.5
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3.5
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2.5
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1
0.5
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Total Chlorine - second tank

Free Chlorine - second tank

Total Chlorine - final water

Free Chlorine - final water

Figure 15: Chlorine reduction between the second tank and the end of the system
At least one operator of each plant was interviewed to assess capacitation and plant functionality, with
the exception of Yarina Isla whose operators were unavailable at the visit time. Generally, at least one
plant operator in each community understands how to run the plant adequately. For plants with multiple
operators, water treatment is a group effort. However, we found that understanding and knowledge of
the treatment processes beyond simply following the operator instructions is seriously lacking. In fact,
many operators expressed a desire for more training to augment their understanding of treatment steps,
to learn how the treatment processes work scientifically, and to enhance their ability to fix the plant. We
strongly recommend CONAPAC invest further effort to educate operators with more detail concerning
the water treatment process. Whether the operators are paid monthly for their services, are exempt
from the monthly water user fee, or not compensated at all does not show a strong relation to the
operator’s plant knowledge.
Furthermore, communities with water committees seem to be more invested in their plants than
communities who do not have water committees or whose committees have fallen apart. Water
committees should be urged to form or re-form in communities where they have fallen apart.
We found most plants function throughout the year with stoppage periods either during the high or low
water seasons for 1 to 3 months. When plants are operational, the percent of all users who report
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always using the plant for drinking water ranges between 66.6% to 100%. The main reasons reported for
villagers not always drinking plant treated water are distance from home to plant and plant breakdown.
The monthly fee is between 2 to 4 soles for one or two buckets of water collected by users generally 2 to
3 times per week, corresponding to the days the plant is open for water collection. Most communities do
not have a savings fund for replacement parts and repairs; rather, they announce the need during a
community meeting and gather funds in this way. Additionally, no formal consequence exists for late
monthly user payments in any community, with the exception of Canal Pinto, where community
members are not allowed to collect water without having paid. Village-by-village summaries of survey
and water quality results can be found in Appendix G.

Recontamination of Household Storage Buckets
In addition to plant water, we tested the water quality of 37 home storage buckets selected at random
and located throughout the 14 communities.
While 11 of the 12 final plant water was E. coli free, only 51.4% of household storage buckets tested zero
for E. coli content. In terms of water safety risk, 16.2% of buckets tested at low risk, 16.2% intermediate
risk, 2.70% of buckets high risk, and 13.5% very high risk. Since only water with zero E. coli present is
completely safe, almost half of the water tested in households could cause illness. Additionally, no
chlorine was detected in any of the storage buckets tested. There are two explanations for this result:
1) The household were untruthful about where they got their drinking water from, and did not
actually use treated plant water to drink (we only tested self-proclaimed plant water in our
recontamination tests)
2) The water became contaminated in transport, storage, or use.
Encouraging more village members to use treated plant water can solve the first problem. The second is
the result of insufficient cleaning of the storage buckets, or not using a bucket with a tap (i.e. dipping a
collection vessel into the storage bucket to get water). CONAPAC should work to promote good
household drinking water storage practices.
The table of recontamination results can be found in Appendix C.

Sawyer Point of Use Filtration Systems
Water Treatment System
CONAPAC is piloting the use of in home filtration systems in some of the communities it serves. These
systems consist of two 20-liter buckets and one Saywer PointONE FilterTM, a hollow fiber membrane
filter. The system set-up is exhibited in Figure 16. The first bucket is used for sedimentation of the raw
river water with the addition of aluminum chloride crystal. Once water is settled in the first bucket, it is
gravity fed through the Sawyer PointONE FilterTM into the second bucket where it is stored for potable
use. Users must backwash the filter, after each bucket of water is made, with a 60 mL syringe in order to
maintain a decent flow rate of water passing through the filter.
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Figure 16. Sawyer filtration system

Sawyer Filtration Results
Six homes in the community 07 de Julio, where Sawyer filtration systems have been distributed, were
surveyed. The self-reported usage rate for the system was 83.3%. 100% of users state their system is
functioning and that they always use it. Households treat their water either 3 or 4 times per week.
Overall, this village seems to value and use their Sawyer systems.
The team had planned to sample water quality at three sites through the system: water from first bucket,
water directly after it passed through the Sawyer PointONE FilterTM, and water from the storage bucket
tap. However, the team was unable to take these samples. This was due to most families at the time of
the visit having previously filtered their water, not having water, or cleaning the system.
Future visits to access more Sawyer filter communities would lend insight into the advantages and
disadvantages concerning Sawyer point of use filtration units versus community water treatment plants.
A larger number of surveys and water quality tests from the Sawyer filter would allow for a statistical
significance of collected data, and thus aid CONAPAC’s decisions to proceed with the Sawyer program in
more villages or not. Significant benefit could be gained from a cost comparison per family of the Sawyer
filtration systems and community water treatment systems over a given time period.

Recommendations
Design


Concrete Structure in Place of Wood

Many of the operators from older plants, which were constructed of wood, expressed the opinion that a
concrete structure would be better. They feel it is more durable and can last longer without needing to
be fixed, thereby decreasing downtime of the plant. This is a very sound opinion, and CONAPAC’s newer
treatment plants are all constructed of concrete. Furthermore, many of the wooden plants are dangerous
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to climb up to the first tank platform and the wood is deteriorating. In addition, there are plans in the
communities with older plants to reconstruct the structure with concrete, but funding seems to be a
major setback for these plans to come to fruition.


Proper Equipment Distribution

The plant in Canal Pinto lacked lids on the treatment tanks. The operator had rigged up cloth coverings,
and the water quality was excellent at this plant, but efforts should be made to provide this plant with
proper lids. Complete plant components should be included in the initial plant construction, and the
water committee or operator should be notified of who to contact or where to purchase any needed
replacement parts.


Elevate plant above flood levels

The flood season presents some problems for many of the plants. For one, the pump must be raised
above the water level to function. Most of the plant operators had no trouble with this concept.
However, some plants were constructed very near ground level and close by the river, meaning that the
plant itself flooded. This made it impossible to keep the plant functioning during the flood season, which
lasts up to 3 months in some villages. Some plants are able to function even with floodwaters at the base
of the plant. As long as the final effluent tap is located above the flood water level, villagers will canoe to
the tap to fill their buckets. In future, CONAPAC might consider elevating the entire plant or utilizing a tap
that could be raised and lowered with water levels.

Operation
While most operators claimed they had received at least some training directly from CONAPAC, either in
the form of a 2 day group training or individual training by CONAPAC staff, most did not possess mastery
of treatment steps. Furthermore, they lacked understanding of the science behind the treatment and the
significance of various water quality parameters.


Use of Sufficient Chlorine

For the most part, the operators did not use enough chlorine to fully disinfect the water. CONAPAC’s
recommendation for total chlorine content in the second tank is 1.0-1.5 ppm. Only one community,
Timicurrillo, had chlorine content in this range. Three communities had chlorine content above the
recommended range (Santa Lucia, with a content of 4.0 ppm; Yarina Isla, with a content of 4.1 ppm; and
Canal Pinto, with a content of 2 ppm). However, for the most part, the total chlorine content in the
second tank was too low for complete disinfection of the water.
The effect of too little chlorine is to leave the water with residual microorganisms, potentially including
pathogens. Our microbiological tests were limited to the presence of E. coli bacteria in the water, though
others could be present that do not register on our test. Only one plant had final, treated water with any
E. coli present. This plant was located in Canada and registered with a very low MPN. It is probably safe to
consume the water directly after its treatment, but storing water with any E. coli presence raises the risk.
Canada’s water did not contain any chlorine in the second tank.
The disadvantage of adding chlorine to the system is the presence of chlorine in the final drinking water.
This can be dangerous if the chlorine content is too high. It can also discourage the use of treated water,

23

as both the taste and odor of chlorine in water can be off-putting. However, none of the final waters we
tested contained any chlorine, free or total. This signifies that the filters and cartridge are working well
enough to remove all residual chlorine content of the water. Hence, the operators should be encouraged
to add enough chlorine to the second tank in order to fully deactivate any microbial presence.


Cleaning of the Tanks

While most operators we interviewed claimed to clean the tanks after every pumping operation, it was
evident upon examination that the tanks were likely not cleaned as regularly as could be hoped.
Especially the first tank, which is used for sedimentation and can quickly build up extremely high organics
content, should be thoroughly cleaned after each use.
There also seemed to be some confusion regarding the use of detergents in tank cleaning operations.
Some operators claimed to use bleach, others used soap, and still others used only clean scrub brushes
and water.
While we did not examine the triplicate filters directly, the operators seem well versed on the cleaning
procedure and the importance of backwashing the filters with clean water. Given the overall low turbidity
of all final plant waters (the highest turbidity was 3.7 NTU), the filters seem to be functioning very well. It
did not appear that any operators were bypassing the filters.


Changing the final cartridge

While it is recommended to change the micro filter cartridge once every three months, many operators
claimed they waited six months to a year, and some of the newer plants had never changed the cartridge.
The primary reason given for not changing the cartridge is the expense of a replacement. Many operators
claimed to scrub the cartridge regularly with a scrub brush and treated water. This is not an efficient
cleaning mechanism for an old cartridge and should be discouraged. We were not able to see all the
cartridges from all the plants, however we did request to look at several of the older ones, which were in
very poor shape. The cartridge is very important for removing chlorine and residual tastes and odors of
chemicals from the water. It is vital for the operators to change them regularly.

Training
The operators need a refresher in their training every six months. The operators who performed the best
told the CU team that they had attended multiple days of training, directly from James or another
CONAPAC employee. Those who had received secondhand training from another operator tended to not
know the full treatment process or the reasoning behind the treatment steps.


Reasoning behind adding calcium

Especially, the reasoning behind adding calcium to the water was faulty. The operators did not seem to
understand the acidity of the water in terms of pH or the addition of calcium, thinking instead that it had
something to do with chlorine content.


pH testing and correction
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Overall, the final pH of the plant water was not within the goal range of 7.2-7.6. Two villages (Santa
Martha and Nueva Uchiza) had final pH of 7.8. Most villages had pH below the recommended limit,
meaning that more calcium should have been added to the water in the second tank.
It seemed as though many operators did not use the measuring kits for either pH or chlorine content, and
some had run out of the dye needed for this process and weren’t sure where to buy more or how much it
would cost. Given the fact that pH tends to be lower than recommended by CONAPAC, more education
on how to use this pH testing equipment would be useful.

Community Education


Proper Storage and Disinfection of Containers

Education among occupants of these villages needs to be increased, specifically with regard to
recontamination. All plants tested showed safe final treated drinking water, and much of the water we
tested from homeowners’ storage buckets was free of coliforms, and therefore safe to drink. However,
13.5% of the recontamination samples had very high risk and 2.70% had high risk for E. coli. It is unsafe to
drink. This indicates that the water was contaminated with E. coli between the time it was taken from the
plant and the time it was to be consumed. This could be due to improper storage or improper disinfection
of the storage container. In addition, the majority of storage buckets did not have the CONAPAC stickers
on them, so the users lacked explicit directions on storage and disinfection.

Conclusions
From the data collected in the summer of 2014, the CU team has made several key recommendations to
CONAPAC regarding the future of their water program. While a full economic analysis was not
performed, it seems as though the program in general is beneficial, as water quality is greatly improved
from that of the source water and a majority of residents are satisfied with the systems. The CU team
wishes to thank CONAPAC and UNAP for their collaborative efforts, and looks forward to future work
with these organizations.
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Appendix A
Household Survey
Iquitos Household Survey 2014 – English Version
July 3, 2014
Question

Write

GI001

Date of interview

Gi002

Start time of the interview

GI003

Interviewer

GI004

District of interview

GI005

Community Interview

GI006

Distance in minutes from the house to the ground (estimate of
interviewer)

GI006b

GPS Location

(Current coordinates)

GI006d

GPS Point

(Waypoints)

Gi007

Plant built by:

(Circle one)

(24 hours)

CONAPAC
ROTARY
GOVERNMENT
OTHER

GI009

OB014

Consent granted and over 18 years?

Are you the man / woman of the house?

In a typical week, how often do you get drinking water from ...
WU002b

River

______ Times

WU003b

Well

102.
NS, (102) NR
______ Times

WU004b

Rainwater

101.
NS, (102) NR
______ Times every time it rains
101.
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NS, (102) NR

FL004b
(All)

Is the water treatment plant functioning currently? (Read
answers)

If you answered (2) or (3), skip to PO03a
FL005a
(Always)

1. Yes, and it has always worked
2. Yes, but it has stopped working
in the past
3. No
(101) NS (102) NR

If the plant stops operating, who should be responsible for
fixing the plant? (Read answers)

1. CONAPAC or Rotary
2. Operator
3. Mayor
4. The community
5. The government
6. Other:

Jump to section "N 5

(101) NS (102) NR
PO03a
(2) (3)

FL004a
(2) (3)

During the past 12 months how many times has the water
treatment plant stopped working?

What was the longest time the water treatment plant was
broken for?

If the plant is not running now, skip to PO05a
FL005b
(2)

Who is responsible for fixing the plant if it breaks? (Read
answers)

1. CONAPAC or Rotary
2. Operator
3. Mayor
4. The community
5. The government
6. Other:
(101) NS (102) NR

Section "N 4: QUESTIONS FOR DEAD PLANTS
When the water treatment plant was functioning did you get water from it?
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In your opinion, how many families collected from the water treatment plant
when it was working?
When the plant worked, how much did each family pay to collect treated water?

_____
(101) NS (102)
NR

This cost was|

(1) too high

(Read answers)

(2) high
(3) acceptable
(4) cheap
(101) NS (102)
NR

MO011c

If it was possible to get a new plant for 900 soles, would you be against or for a
payment of 30 soles per family?
Jump to section 'B 9

1. S he
2. Not
3. Perhaps
(101) NS (102)
NR

Section "N 5: QUESTIONS FOR LIVE PLANTS: PICK 'N OF USERS
When the plant is operating, do you consume
water from the plant?
WU001a

(Read answers)

1. Always
2. Sometimes
3. Never
(101) NS (102) NR

If you respond, skip to section "N 6
If you answered never, skip to WU013d
WU001b

You would say that you collect…

(Sometimes)

(Read answers)

WU013c

Why do you not collect water from the plant
sometimes?

(Sometimes)

1. Mostly
2. Half the time
3. Almost never
(101) NS (102) NR

(Do not read responses)
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Too far
Too expensive / prefer not to pay
I do not like the taste
There is a reason Ã ³ n to collect water
from the plant
5. The water from the plant is dangerous to
health
6. Because he is not open daily
7. Others (Write):
1.
2.
3.
4.

(101) NS (102) NR

Now jump to section "N 6
WU013d

Why do you not collect the treatment plant water?

(Never)

(Do not read responses)

Too far
Too expensive / prefer not to pay
I do not like the taste
There is a reason Ã ³ n to collect water
from the plant
5. The water from the plant is dangerous to
health
6. Because he is not open daily
7. Other (write):
1.
2.
3.
4.

(101) NS (102) NR
MO003

The cost of water from the plant is…

(1) too high

(Never)

(Read answers)

(2) high
(3) acceptable
(4) cheap

Now jump to section "B 9

(101) NS (102) NR

Section "N 6: QUESTIONS FOR USERS: ON THE USE OF PLANT
WU010b

When the plant is functioning do you consume water from it?

WU012c

On a typical week, how many times do you collect water from the plant?

_______
_____veces by
(101) NS (102) NR

WU14

WU15

Generally, how long do you have to wait in line to collect water at the
treatment plant?

____minutos

Have you, in the past six months, had times when the treatment plant didn’t
have enough water for everyone who wanted to pick it up?

1. Never
2. Sometimes
3. Always
(101) NS (102) NR

(Read the alternatives)

(101) NS (102) NR

Now, we have some questions about the management and organization of the community. These questions relate
to when the plant is operating.

Section "N 8: QUESTIONS FOR USERS: THE Gestia" N, ORGANIZATION "NY RATES
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MO001b

How often do you pay (or paid) to collect water from the treatment
plant?
(Read answers)

(1) per bucket
(2) weekly
(3) Monthly
(4) on an as needed
basis
(5) when my family
could afford it
(101) NS (102) NR

MO002

MO003

How much do you pay (or paid) to collect water from the plant every
month?

_______por month

This cost is (or was)

(1) too high

(Read answers)

(2) high

(101) NS (102) NR

(3) acceptable
(4) cheap
(101) NS (102) NR
MO006b

Do you think that the money that the community pays (or paid) is
sufficient to pay the costs of gasoline and chemicals?

1. More than enough
2. Enough
3. It is not enough t he
(101) NS (102) NR

MO007

Do you think that the money that the community pays (or paid) is
sufficient to cover the costs of spare parts, as pipes or valves?

1. More than enough
2. Enough
3. It is not enough t he
(101) NS (102) NR

MO010c

Apart from what you pay for collecting water how many more soles
would you be willing to pay each month for a savings fund for the water
treatment plant?

_________soles
(Write the extra
amount, not the total)
(101) NS (102) NR

MO011b

If the pump to the water plant is broken and costs 900 soles, I'd be
against or for a 60 soles payment by each family to buy a new pump?

(1) Yes
(2) No
(3) Maybe
(101) NS (102) NR

IE012

Do you think your community would be able to fix the treatment plant
without the help of [refer to the provider of this treatment plant:
CONAPAC, rotary, or the government]?

(1) Yes
(2) No
(3) Maybe
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(101) NS (102) NR
UB003b

In your opinion, ¿How many families do not collect water from the
treatment plant?
(Read answers)

(1) All
(2) The majority
(3) A Half
(4) Less than half
(101) NS (102) NR

Thanks for your patience. We have a few questions about the water plant.

Section 9: QUESTIONS FOR ALL: KNOWLEDGE AND CONFLICT

C001

Was there ever any conflict in the community about the water system?
If you answer no, skip to section "N 10

1. If
2. Not
(101) NS (102) NR

C002

Why did the conflicts happen?

He writes:

C003

How were the conflicts resolved?

He writes:

Section "N 10: QUESTIONS FOR ALL ON COHESIÃ" N COMMUNITY
CC002

How often does the community have assemblies?

______times per ____
(101) NS (102) NR

CC003

When to is a meeting, you or someone in your household attends:
Read responses

IE016

How often do you talk about the plant in the community meetings?
(Read answer)
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1. Always
2. Mostly
3. Half of the meetings
4. Almost never
5. Never
(101) NS (102) NR
1. Never
2. Almost never
3. Half of the meetings
4. Almost Always
5. All meetings
(101) NS (102) NR

Now we have some questions about plant project.

Section 11: QUESTIONS FOR ALL ON THE PROVIDER

CONAPAC for plants:
II008

In the past year, how many times has your community had contact with
CONAPAC?

_____veces

Do you think that the plant belongs to the community or to CONAPAC?

1.
2.
3.
4.

DO NOT read the answers

(101) NS (102)
NR
CONAPAC
Community
Both
Other:

(101) NS (102)
NR
How satisfied are you with the water system?

G1

G2
G3

1. Very Satisfied
2. Fairly Satisfied
3. Not Satisfied
(101) NS (102)
NR

Now, to talk about something else, sometimes people or communities have
problems that they can’t resoolve themselves. In order to solve a problem, have
you ever asked for help from a local authority like the mayor or municipal
government?
Have you ever been a representative of a community organization like the
APAFFA, the municipal agent or community leader or government program?
Has the community ever received help with construction of houses, schools or
roads from the government?

G4

Has the community ever received food from the government?

G5

Has the community ever received health services from the government?

G6

Has the community ever received wáter or sanitation services from the
government?

G7
G8
G9

Can you name the mayor?
How many years does the mayor serve?
¿How do you call the process to recall the mayor?
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G10

How many years does the national president serve?

G11
G12

Can you tell me where the municipal government is located?
Do you think the government does what is says:

G13

How easy is it to get help from the local government:

1) Very easy
2) Easy
3) Neither easy
nor hard
4) Dificult
5) Very difficult

G14

How likely is it that the government will help your community this year?

1) Very likely
2) Somewhat
likely
3) Somewhat
unlikely
4) Very unlikely

G15

Would you say that the municipal government services are:

1) Very good
2) Good
3) Neither good
nor bad
4) Bad
5) Very bad

G16

Have you atended a meeting or spoken with a local government oficial in the
last five years?

G17

Do you believe:
It’s the responsiblity of the government to provide
Or
It doesn’t matter who provides services, only that they are provided.

NGO1

Now I have some questions about non-governmental organizations that work in
áreas like social services, like education or nutrition. Examples are UNICEF,
Operación Bendición, or the Red Cross. Have NGOs worked with your
community or someone in your communnity in the last five years?

NGO2

Thinking of all the NGOs that have vitisted thiss community, have you or
someone in your family received benefits or services from an NGO?
In the last two years, how many times have you or someone in your family
atended a meeting or spoken with someone from an NGO?
Can you tell me where an office of an NGO is located?
Has the community received help from an NGO to build houses, schools or
roads?

NGO3
NGO4
NGO5

NGO6
NGO7
NGO8

Has the community received food from an NGO?
Has the community received health services from an NGO?
Has the community received help from an NGO to improve wáter or sanitation
in the community?
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1) Always
2) Sometimes
3) Never

NGO9

Do you think that NGOs do what they say when they are working with the
community?

4) Always
5) Sometimes
6) Never

NGO10

How easy is it to get help from an NGO:
(Leer alternativas)

6) Very easy
7) Easy
8) Neither easy
nor hard
9) Dificult
10) Very difficult

NGO11

How likely is it that an NGO will help the community this year:

NGO12

In your opinion, when NGOs do projects in your community, do you think that
the government is helping or that the government is not helping like it should?

Now, finally, I'm going to ask you some statistical questions.
DG001

How old are you?

CC010

How many months or years you have lived in this community?

CC009

What are the chances of you living in this community in the next three years?
(Read answers)

1. Very likely
2. Somewhat likely
3. Not very likely
4. Not possible
(101) NS (102) NR

Does your home have ...
DG002b

Generator

1. S he (2) No
(101) NS (102) NR

DG002c

Solar Electricity

1. S he (2) No
(101) NS (102) NR

DG002

Radio

2. S he (2) No
(101) NS (102) NR

DG003

TV

1. S he (2) No
(101) NS (102) NR

DG004

Motorboat

1. S he (2) No
(101) NS (102) NR

DG005

Refrigerator

1. S he (2) No
(101) NS (102) NR

DG006

cell phone (mobile phone) or fixed

1. S he (2) No
(101) NS (102) NR
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DG007b

Either of these animals?

Cows: _______
Pigs: _______

DG010

How many people live in this house?

_________
(101) NS (102) NR

DG011

How many people under 5 years live in this house?

_________
(101) NS (102) NR

DG012: l ¿What was the highest education that you received?
1 year

2 years

3-years

4-years

5-years

6-years

6

None

0

Primary

1

2

3

4

5

Secondary

7

8

9

10

11

Higher / University

12

13

14

15

16

17

18 +

NS = 101/NR = 102

DG012b Now, of everybody living in this home, what was the highest education anybody has ever gotten?
1 years

2 years

3-years

4-years

5-years

6-years

6

None

0

Primary

1

2

3

4

5

Secondary

7

8

9

10

11

Higher / University

12

13

14

15

16

17

18 +

NS = 101/NR = 102

We have reached the end of our questions. Thank you very much for taking the time to talk to us. We greatly
appreciate your participation in this survey. Do you have any question for us? We wish the best to you and your
family and hope to return year.
OB005a

Observation: Is there a bucket of water in the house used ONLY
for clean water?
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No Bucket
Bucket but not limited to

drinking water
Bucket only for drinking water
OB005b

Does it have a cover?

OB005c

A valve?

OB005d

Is it CONAPACs bucket?

OB005e

Does it have the CONAPAC sticker with directions on clean
water?

OB008

Gender of interviewee

(1) M
(2) F

OB013

Was there something special or different about the interview we
should know?
(Problems, their impressions, something interesting, etc..)
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Appendix B
Sawyer Point of Use Survey
Survey Number:________________
SURVEY FOR FAMILIES WITH P.O.U. SYSTEM

SECTION 1: GENERAL INFORMATION

Do not read
Code

Question

Write

GI001

Date of Interview

(day/month/year)

GI002

Time interview started

(24 hours)

GI003

Interviewer

GI004

District

GI005

Community

GI006

Distance (in minutes) from household to school
(estimated by interviewer)

GI006d

GPS Waypoint

START SURVEY: read paragraph

Hello, my name is __________ and I am working with the University of Colorado in the United States and the
National University of the Peruvian Amazon. We are doing a study on water in your community. The interview
will last approximately 30 minutes. Your participation is voluntary. You may choose not to answer any of the
questions or elect to stop the survey at any time, and your answers will be completely confidential and
anonymous. We are not affiliated with an NGO or the government. We are students. Are you over 18 years old,
and willing to participate in this survey?

GI009

Consent granted and over 18 years old

(1) Yes
(2) Under 18
(3) No Consent

If “no,” thank the interviewee and go to the next house.
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If “yes,” thank the interviewee, and mark “consent granted” on survey.
[Local contact in Iquitos: Profesora Giorly Machuca from UNAP (yanuagiomaes-7@hotmail.com, telephone
number: 965605211).
Principal Investigator: Karl Linden, at karl.linden@colorado.edu or (01) 303-492-4798]

SECTION 2: QUESTIONS FOR ALL INTERVIEWEES: WATER USAGE

OB014

(1) Yes
(2) No

Are you the head of household?

In a normal week, how many times do you collect drinking water from…

(101) NS; (102) NR

WU002b

The River

______ times per week

WU003b

A well

(102) NS; (102) NR
______ times per week

WU004b

Rainwater

(101) NS; (102) NR
______ times per week
(100)Every time it rains

WU010

(Skip this question if “0” for WU002b-WU005b and skip
to SECTION 3)
When you obtain water from ______(read most frequent
source), do you treat it prior to consumption?

WU015a

How do you treat it?

(100) NS; (102) NR
(1) Yes
(2) No
(3) Sometimes
(101) NS (102) NR

(1) Alum
(2) DIGESA system
(3) Chlorine
(4) Point of use Filter
(5) Other:
(101) NS (102) NR

SECTION 3: QUESTIONS FOR ALL INTERVIEWEES: POINT OF USE FILTERS
POU01
POU02

POU03

Do you have a POU for filtering water?
Yes: Skip to POU05
We have heard that an organization named
CONAPAC has distributed point of use filters
for filtering drinking water in this community.
Has this family received a POU filter?
Yes: Skip to POU04
Other families have received a POU filter.
Why do you believe you did not?

38

1 Yes
2 No
(101) NS (102) NR
1 Yes
2 No
(101) NS (102) NR

Write reason:

POU04

Skip to SECTION 4
What happened to the POU filter?

(101) NS (102) NR
Write:

POU05

Skip to SECTION 4
May we see it?

(101) NS (102) NR
1 Yes
2 No
(101) NS (102) NR

In answer is no, skip to POU07
POU06

POU07

POU08
POU09

May we take some water samples from the
system?
If permission to sample is granted, take
sample from downstream side of the POU
filter, then continue with the survey. If
permission is not granted, continue with the
survey.
What is the filter number on the POU?
(If number is unknown, check buckets for
number)
During which month did you receive the POU
filter?
Is the POU filter working?
If answer is yes, skip to POU12

POU10

Why is it not working?

POU11

Have you attempted to repair the POU filter?

POU12

Skip to POU13
Have you had to fix the POU filter?

POU13

If yes, skip to POU15
What would you do if the POU filter stopped
functioning?

OB015

OBSERVATION
For interviewer to annotate (do not ask):
¿How would you describe the condition of the
system?

OB015a
OB015b

For interviewer to annotate (not a question):
Are there problems with the system such as:

OB015c
POU15

Do you have alum?

POU16

Do you have a syringe?
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1 Yes
2 No
(101) NS (102) NR

Write number:
(101) NS (102) NR
Circle: (1) February (2) March (3)
April (4) May (5) June (6) July
(101) NS (102) NR
1Yes
2 No
3 Other (write):
(101) NS (102) NR
Write:
(101) NS (102) NR
1 Yes
2 No
(101) NS (102) NR
1 Yes
2 No
(101) NS (102) NR
Write:

(101) NS (102) NR
1 Almost perfect or perfect
2 Good
3 Bad
4 Not being used
(101) NS (102) NR
Leaks: (1) Yes (2) No
Lid missing on third bucket: (1) Yes
(2) No
Tap on third bucket not functioning:
(1)Yes (2) No
1 Yes
2 No
(101) NS (102) NR
1 Yes
2 No

(101) NS (102) NR
Now we have some questions about the POU system when it is working.
POU17
POU18

How many times a week do you (or did you) filter water
with the POU system??
Do you think that it is (or was) _____ to use the POU
filter?
(read the responses)

POU19

(If POU filter is not functioning, skip this question)
Does the POU filter always work?
If yes, skip to a POU21

POU20

Could you explain when it does not work and why?

POU21
POU22
POU23

POU24

POU25
POU26

How many times do you swirl the alum crystal in the first
bucket?
How many minutes do you allow the water to settle in the
first bucket?
Do you have to clean the POU filter sometimes?
If answer is NO: Skip to POU26
How many buckets of water do you filter before you have
to clean the filter?

How many syringes of water do you run through the filter
when cleaning it?
How fast does the water flow out of the filter?
Read responses

POU27

If after six months, CONAPAC offered to sell you the
POU filter for 50 soles, would to purchase it?

POU28

If CONAPAC gave you the opportunity to buy the
system in payments, would you change your answer to
the previous question?

POU29

How much would you be willing to pay per month?

_____ times per ___________
(101) NS (102) NR
1 Very easy
2 Easy
3 Not easy
4 Difficult
(101) NS (102) NR
1 Yes
2 Sometimes
3 No
(101) NS (102) NR

____
(write answer)
___________ swirls
(101) NS (102) NR
________________ minutes
(101) NS (102) NR
1 Yes
2 No
3 Other (write):
(101) NS (102) NR
1 One bucket
2 Two buckets
3 Three buckets
4 Other (write):
(101) NS (102) NR
____________ syringes
(101) NS (102) NR
1 Fast
2 Slow
3 Very slow
4 Other: _________ (write)
(101) NS (102) NR
1 Yes
2 No
3 Maybe
(101) NS (102) NR
1 Yes
2 No
3 Maybe
(101) NS (102) NR
_______per month

SECTION 4: QUESTIONS FOR ALL INTERVIEWEES: COMMUNITY COHESION
CC002

How often are community meetings held?
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______times per month

[day/week]

CC003

When community meetings are held, you or someone from
your households attends:
(Read responses)

CC01

Of all of the families in the community, how many would
you say you’re able to talk with about about private
matters?
How many people in this community give their time or
money to facilitate community development, for example
to repair a path or work on a community project?
(Read responses)

CC03

(101) NS (102) NR
(1) Always
(2) Almost always
(3) Half the time
(4) Almost never
(5) Never
(101) NS (102) NR
______persons
101) Not sure
102) No response
1 Everyone
2 More than half
3 One half
4 Less than one half
5 Nobody
101) Not sure
102) No response

CC04

In a typical month, approximately how many times do you
help your community or neighbors, for example in a
community project or in any other manner?

____ times
(101) NS (102) NR

IE015

Have you ever asked a question at a community meeting?

IE016b

How often are the POU filters discussed at community
meetings?
(Read responses)

(1) Yes
(2) No
(101) NS (102) NR
(1) Never
(2) Almost never
(3) Half the time
(4) Almost always
(5) Every meeting
(101) NS (102) NR

SECTION 5: QUESTIONS FOR ALL INTERVIEWEES: KNOWLEDGE AND PROBLEMS
C001
C002

Were there problems pertaining to the POU filters in the
community, or problems pertaining to water in general?
If no response, skip to section XX
Why did these problems occur?

(1) Yes
(2) No
(101) NS (102) NR
Write:

C003

How were these problems resolved?

Write:

Now we have some questions about the plant project.

SECTION 6: QUESTIONS FOR ALL INTERVIEWEES: ABOUT THE PROVIDER

II008

In the last year, how many times has your community had
contact with CONAPAC?
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_____times
(101) NS (102) NR

SM005d

Do you believe the POU filter belongs to your family, the
community, or CONAPAC?
Do NOT read responses

(1)
(2)
(3)
(4)
(5)

Your family
CONAPAC
Community
Both
Other:

(101) NS (102) NR
SAT02

How satisfied are you with the POU system?

(1) Very satisfied
(2) Satisfied
(3) Dissatisfied
(101) NS (102) NR

SAT03

Before receiving the POU filter, did you used to treat your
drinking water?

(1) Yes
(2) No
(3) Sometimes
(101) NS (102) NR

If no, skip to SAT05
SAT04

What did you treat it with?

(1) Alum
(2) Chlorine
(3) POU filter
(4) Other:
(101) NS (102) NR

SAT05

Do you prefer to drink water the way you used to before
receiving the POU filter, or do you prefer using the POU
filter?

(1) Drink water the way
we used to
(2) Use the POU filter
(3) (101) NS (102) NR

SECCIÓN 7

G1

G2

G3

Now, to talk about something else, sometimes people or
communities have problems that they can’t resoolve
themselves. In order to solve a problem, have you ever
asked for help from a local authority like the mayor or
municipal government?
Have you ever been a representative of a community
organization like the APAFFA, the municipal agent or
community leader or government program?
Has the community ever received help with construction
of houses, schools or roads from the government?

G4

Has the community ever received food from the
government?

G5

Has the community ever received health services from
the government?

G6

Has the community ever received wáter or sanitation
services from the government?
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G7
G8
G9
G10

Can you name the mayor?
How many years does the mayor serve?
¿How do you call the process to recall the mayor?
How many years does the national president serve?

G11
G12

Can you tell me where the municipal government is
located?
Do you think the government does what is says:

G13

How easy is it to get help from the local government:

11)
12)
13)
14)
15)

G14

How likely is it that the government will help your
community this year?

5) Very likely
6) Somewhat likely
7) Somewhat unlikely
8) Very unlikely

G15

Would you say that the municipal government services
are:

6)
7)
8)
9)
10)

G16

Have you atended a meeting or spoken with a local
government oficial in the last five years?

G17

Do you believe:
It’s the responsiblity of the government to provide
Or
It doesn’t matter who provides services, only that they
are provided.

NGO1

Now I have some questions about non-governmental
organizations that work in áreas like social services, like
education or nutrition. Examples are UNICEF, Operación
Bendición, or the Red Cross. Have NGOs worked with
your community or someone in your communnity in the
last five years?

NGO2

Thinking of all the NGOs that have vitisted thiss
community, have you or someone in your family received
benefits or services from an NGO?
In the last two years, how many times have you or
someone in your family atended a meeting or spoken
with someone from an NGO?
Can you tell me where an office of an NGO is located?
Has the community received help from an NGO to build
houses, schools or roads?

NGO3

NGO4
NGO5
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7) Always
8) Sometimes
9) Never
Very easy
Easy
Neither easy nor hard
Dificult
Very difficult

Very good
Good
Neither good nor bad
Bad
Very bad

NGO6
NGO7
NGO8

Has the community received food from an NGO?
Has the community received health services from an
NGO?
Has the community received help from an NGO to
improve wáter or sanitation in the community?

NGO9

Do you think that NGOs do what they say when they are
working with the community?

10) Always
11) Sometimes
12) Never

NGO10

How easy is it to get help from an NGO:
(Leer alternativas)

16)
17)
18)
19)
20)

NGO11

How likely is it that an NGO will help the community this
year:

NGO12

In your opinion, when NGOs do projects in your
community, do you think that the government is helping
or that the government is not helping like it should?

Very easy
Easy
Neither easy nor hard
Dificult
Very difficult

SECTION 8: PERSONAL INFORMATION
Now to wrap things up, I have some statistical questions.
DG001

What is your age?

____

CC010

How many months or years have you lived in this
community?

______years_____months

How likely is in that you will live in this community
in three years?

(1) Very likely
(2) Somewhat likely
(3) Not very likely
(4) Not possible
(101) NS (102) NR

CC009

(read choices)

DK/NR = 0

NS/NR = 0

Does your home have…
DG002b

A generator

(1) Yes
(2) No
(101) NS (102) NR

DG002c

Solar power

(1) Yes
(2) No
(101) NS (102) NR

DG002

A radio

(2) Yes
(2) No
(101) NS (102) NR
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DG003

A television

(1) Yes
(2) No
(101) NS (102) NR

DG004

Boat with a motor

(1) Yes
(2) No
(101) NS (102) NR

DG005

(Skip if they do not have electricity, but mark
answer)

(1) Yes
(2) No
(101) NS (102) NR

A refrigerator
DG006

A cellular pone (or house phone)

(1) Yes
(2) No
(101) NS (102) NR

DG007b_a

How many of these animals do you own?

Cows: _______

(Read choices)

Pigs: _______

DG007b_b

Goats: _______
Chickens: _______

DG007b_c

Other:________

DG007b_d

DG007b_e
DG010

How many people live in this house?

_________
(101) NS (102) NR

DG011

How many people under the age of 5 live in this
house?

_________
(101) NS (102) NR

DG012: What is the highest level of education you completed?
None
Elementary
Secondary
College
NS=101/NR=102

1st
0
1
7
12

2nd

3rd

4th

5th

6th

2
8
13

3
9
14

4
10
15

5
11
16

6
17

18+

DG012b: Of everyone living in your house, what is the highest level of education completed by the person with
the highest level of education?
None
Elementary
Secondary
College

1st
0
1
7
12
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2nd

3rd

4th

5th

6th

2
8
13

3
9
14

4
10
15

5
11
16

6
17

18+

NS=101/NR=102
We’ve reached the end of our survey. Thank you for taking the time to speak with us. Your participation in this
survey is greatly appreciated. We wish you and your family the very best. Do you have any questions for us?

SECTION 9: INTERVIEWER OBSERVATIONS
OB016

Does it look like they are using the system?

1
2
3

OB007

How long did the interview take?

Yes
Not sure, but it looks like they are
Not sure, but it looks like they
aren’t
4 No
_______minutes

OB008

Gender of person being interviewed

(1) M
(2) F

OB013

Was there anything special or different about the
interview we need to know?
(Problems, impressions, anything special, etc.)
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Appendix C

Recontamination Results

House 3

House 2

House 1
Community
Date

Total Cl

Free Cl

CBT1

CBT2

CBT Ave

E. coli
Risk

Total Cl

Free Cl

CBT1

CBT2

CBT Ave

E. coli
Risk

Total Cl

Free Cl

Low Risk

n/a

n/a

0

0

0

Low Risk

0.2

0.2

3.2

3.9

3.55

Intermediate
Risk

0.2

0.2

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

1.95

Intermediat
e Risk

0

0

0

0

0

Low Risk

0

0

0

0

0

Low Risk

0

0

0

0

Low Risk

0

0

0

0

0

Low Risk

0

0

0

0

0

Low Risk

0

0

0

0

Low Risk

0

0

0

0

0

Low Risk

0

0

100

100

100

0
Very High
Risk

0

100

100

0
Very High
Risk

0

2

2

2

Intermediate
Risk

0

0

0

0

0

Low Risk

0

0

48.3

74.2

High Risk

0

0

0

0

0

Low Risk

0

0

0

0

0

Low Risk

0

0

100

100

0
Very High
Risk

0

0

0

0

Low Risk

0

0

0

0

0

Low Risk

0

0

2

2.2

Intermediate
Risk

0

1

0

0.5

Low Risk

0

0

1

1

1

Low Risk

0

0

0

100

100

100

2.4

0

E. coli
Risk

0

3.9

CBT Ave

p.m.

CBT2
CBT1

10

1-Aug

Canada

Leon Isla

30-Jul

8

San Pedro

Yarina Isla

29-Jul

Juancho
Playa

0
Juventud
Yarina

7

28-Jul
5

25-Jul
4

24-Jul

6

p.m.
Yurac Yacu

23-Jul
3

0
Santa
Lucia

0
San Antonio
0
de
Mirano

22-Jul
2

21-Jul
1
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Santa Martha

0

0

0

Low Risk

0

0

0

0

0

Low Risk

0

0

n/a

n/a

n/a

n/a

n/a

n/a

Canal Pinto

0

0

0

Low Risk

0

0

2

0

1

Intermediate
Risk

0

0

9.1

0

4.55

Intermediate
Risk

0

0

Suni Cano

100

100

100

0
Very High
Risk

0

100

100

100

0
Very High
Risk

0

100

48.1

74.05

High Risk

0

0

Nueva Uchiza

1.1

0

0.55

Low Risk

0

0

100

100

100

Low Risk

0

0

0

0

0

Low Risk

0

0

8-Aug

Timicurillo

0

0

0

Low Risk

0

0

0

0

0

Low Risk

0

0

0

0

0

Low Risk

0

0

15

7-Aug
14

6-Aug
13

5-Aug
12

4-Aug
11

Chlorine measured in ppm

p.m. = plant not functioning
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Appendix D

Results from the Plant Water Quality Tests
Site 2 (after
chlorine and
before
filters)

Site 1 (Before
Treatment)
Community
Date

Total Alk

CBT1

CBT2

CBT ave

Turbidity 1

Turbidity 2

Turbidity ave

Total Cl

Free Cl

pH

Hardness

Total Alk

40

0

0

0

11.4

11.7

11.55

0.1

0.2

6.8

50

38

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

p.m.

50

40

3.9

0

1.95

1.8

1.1

1.45

4

1

6.8

50

40

50

40

0

0

0

1.5

1.1

1.3

0

0

6.8

120

40

50

40

0

0

0

2.8

2.7

2.75

4.1

4.1

7.2

120

40

50

40

1.5

0

0.75

9.2

10.1

9.65

0

0

6.8

50

80

50

40

0

0

0

2.17

2.42

2.30

0.5

0.5

6.8

50

40

25

40

0

0

0

1.32

0.73

1.03

0.1

0

7

50

40

40

100

100

100

100

2.4

2.2

2.3

0

0

6.8

50

40

0

p.m.

0

0

50

0

0

29.9

Hardness

0

0

4.6

29.7

6.8
0

0

39.1

4.8

30

6.2
0

0

88.0

21.1

4.4

6.8
0

0

36.0

84.9

57.1

58.55

6.8
p.m.

0

84.6

36.2

91.1

30.95

6.8

0

p.m.

91.7

89.2

35.7

30.95

6.8

Free Cl
0

p.m.

91.2

79.9

3.15

6.8

Total Cl

79.3

p.m.

92.1

100

p.m.

Turbidity ave

81.9

p.m.

52.9

6.3

Turbidity 2

76.6

100

pH

Turbidity 1

p.m.

100

100

13.6

CBT ave

2.4

1-Aug

Canada

San Pedro
28-Jul

Leon Isla

13.6
Juancho
Playa

17.1
Yarina Isla
(raw 100
water
had been
sitting)

30-Jul

48.3

Santa Lucia
23-Jul

29-Jul

48.3

CBT2

Yurac Yacu
22-Jul

25-Jul

3.9
CBT1

100
San Antonio
de Mirano
21-Jul

24-Jul

100

8

100

7

100

6

p.m.

5

100

4

100

3

p.m.

2

5.8
Juventud
Yarina

1

9

49

50

0

0

0

1

0.5

0.75

0.1

0

7.8

120

50

80

0

0

0

1.3

1.81

1.56

2

1

7.2

120

80

--

--

--

--

--

--

--

--

--

--

--

--

100

0

0

0

4.6

1.4

3

0

0

7.2

120

120

5

40

0

0

0

1.86

2.02

1.94

1

0.3

6.8

100

40

0

120

0

0

--

-0

40.5

120

0
--

119.0

42.5

120

0
0
--

124

38.5

6.2

0
82.1
--

114

100

7.2

81.1
82.7
--

74.15

100

--

80.1
81.5

--

48.3

7.2

82
100

--

7.8

74.15
100

8-Aug

Timicurillo

48.3

7-Aug
13

Nueva Uchiza

100

6-Aug

Suni Cano

100

5-Aug

Canal Pinto

--

12

100

11

100
Santa Martha
4-Aug
10

14

Chlorine measured in ppm. Hardness measured as mg/L CaCO3. Alkalinity measured as mg/L CaCO3.
p.m. = plant not functioning
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Appendix E

Community Census Information

DIFFERENCE
BETWEEN THE
TWO

COLORADO
TEAM DATA

CONAPAC
DATA

Total
Population
Extrapolated

Habitations

Population

159

--

-27

183

5

14

133

-3

2

32

64

-1

3

55

150

1

34

26

48

-2

-11

76

171

-4

-106

74

197

-20

31

40

53

36

166

64

11

277

66

56

30

59

55

60

Total
Population
(Surveys)

12

116

13

40

San Pedro

15

30

61

31

13

Juancho
Playa

Mazan

16

40

131

13

29

Leon Isla

Mazan

6

--

169

42

13

Yarina Isla

Mazan

11

Habitations

186

35

33

Juventud
Yarina

Mazan

6

Total
Population

37

35

Santa
Lucia

Mazan

12

Families

37

Yurac
Yacu

Mazan

14

Habitations

San
Antonio de
Mirano

Mazan

13

Community

Mazan

Families

District

51

77

0

-10

91

0

19

89

-8

-23

170

-6

0

38

76

-6

-32

72

128

-13

-17

52

195

-25

-72

30

66

16

267

38

16

145

55

40

36

108

29

55

29

14

170

25

29

Timicurillo

8

16

112

42

22

Nueva
Uchiza

Indiana

9

16

72

28

42

Suni Cano

Indiana

8

87

21

22

Canal
Pinto

Indiana

14

16

16

Santa
Martha

Amazonas

6

16

Canada

Amazonas

7

07 de
Julio

Amazonas

6

Amazonas
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Appendix F
Operator Interview
Operator Survey
Code Key:
G General Information
U Use
OB Observation
OT Operator Training
TR Trouble Shooting
F Flooding
N Nonfunctioning WTP
SECTION 1: GENERAL INFORMATION
G01

What’s your name?

G02

What’s your age?

G03

Gender? (Don’t read)

G04

What was the last year of education
that you had?

G05

How many hours each week do you
work on the WTP?

G06

How long have you operated the plant?

G07

Are there other sources of drinking
water in the community?

M / F

YES/ NO

If there is another WTP, ask G08
G08

Why was another WTP built?

SECTION 2: QUESTIONS ABOUT USE
U01

Is there a record book?

Yes No
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U02

Records reviewed by CU Team?

Yes No

OB01 Record book up to date?
U04

How many households are there in the community?

U05

How many of these families use the WTPs?

U06

Are the people who have moved to the community
after the construction of the WTP able to get water
from it?

Yes No

U07

Do they collect water from it?

Yes No

U08

¿How many times a week do you treat the water?

U09

When is water collected/ What is the schedule?

U10

Do you ever run out of water at these times?

YES/ NO

U11

¿Can you get water from the WTP throughout the
whole year? Even during the low season or while
there is flooding?

YES/ NO

U12

If not, what do people do to get drinking water when
the WTP is not working?

U13

For how long was the WTP not working?

U14

Do you feel that there is demand for the WTP to be
open more often?

U15

What prevents the WTP from being open more
often? Anything else?

U16

Question if it isn’t a CONAPAC WTP:
Did the community pay for: the pump, wood, or
materials? Did they help with construction or decide
where to construct it?
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YES/ NO

Section 3: Questions about material related to Operator Training
OB02
The state of the WTP (observe the changes that have been made by the operators
to the system, leaks, valves to avoid opening…)
T01
What chemicals do you use to treat the
water?
Cleaning
T02

Do you backwash tanks one and two?

T03

How many times a week?

T04

How do you backwash tanks one and two?

Lime
T05

What is pH?

T06

Do you use the pH kit?

T07

How do you use the pH kit?

T08

Why do you use lime?

T09

Where is the lime added?

T010

How much is added?

T11
How is the lime added? (Mixing?)
Coagulation
T12
Why do you use aluminum polychloride?
T13

Where do you add it?

T14

How much do you add?

T15

How is the coagulant added? (mixing?)

T16
How long do you leave the water in tank 1?
Disinfection
OT17 Why do you use Chorine?
OT18 Where do you add it?
OT19 How much do you add?
OT20 How do you add it? (mixing?)
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Coagulant Lime Chlorine
(circle the responses)

OT21 How long do you leave the water in tank 2?
Filters
OT22 How do you maintain the filters?
(backwashing?)
OT23 How often?
OT24 Can you show me?
OT25 How long do you wash the filters for?
OT26 Have you had problems with the filters?
OT27 Have you tried to fix it?
OT28 How often do you change the filter?

OT29

How much time did you spend receiving training to
operate the WTP?

OT30

Who gave the training?

OT31

Do you know if they were certified?

OT32

Besides you, who else knows how to operate the
plant?

OT33

Is there someone in your community who attended
the training workshop for water plant operators held
by CONAPAC?

OT34

Are there plans for more people to be trained?

OT35

Do feel able to train another person how to do it?

OT36

Is there anything else about treatment that you would
like to know more about?

O01

Where do you buy supplies for the WTP? (Gas, oil,
chemicals, piping, etc.)

O02

Is it difficult to purchase supplies?

O03

How often do you buy supplies?
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O04

Do you use the CONAPAC stores?

O05

Which store do you use?

O06

Are the stores convenient?

O07

¿If something breaks in the water treatment plant, what
are some reasons that may cause it to be difficult to fix
the problem?
After the first response, ask what else might prevent
fixing the WTP.

O08

Who is in charge of the WTP? (Water committee? What President
are the positions?)
Vice President
Treasurer
Fiscal
Vocal

O09

Are any women on the water committee?

Yes No
Title of Position:

O10

How often does the water committee meet?

QUESTIONS ABOUT PAYMENT:
P01

Rate for the users

S /. ______ each __________

P02

Has this always been the price?

P03

How is the money collected? Who collects it? How
often?

P04

Do the people of the community want to see the
records?

P05

If someone doesn’t pay, are there consequences?
Does this happen? Are they enforced?

P06

How much does the plant cost each month?

YES/ NO

Gasoline:
Lime:
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Coagulant:
Chlorine:
Repairs:
P07

How much does you collect in payment every
month?

P08

Is the money enough to cover gasoline and
chemicals?

Always
Sometimes
Never

P09

If always or sometimes, do you save the money for
repairs and replacement filters?

P10

How much do you think the water should cost?

P11

Does the operator receive formal payment?

P12

How much? How often?

P13

Does the payment seem sufficient to you?

P14

Do you pay for water from the WTP?

Yes/No

Trouble SHOOTING
TR01

What would you do if the water in the second tank is not
clear?

TR02

What would you do if there was a low water flow rate?

TR03

What would you do if the PVC tubes do not reach the
water during low water season?

TR04

What would you do if a PVC tube broke?

TR05

Would it be good if the treated water had a little chlorine
left at the end of treatment? Why?

TR06

Have you received complaints about the taste of
chlorine?

FLOODING
F01
Have you prepared the WTP for flooding? What have you
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done?
F02

Has the WTP been flooded?
If not, skip to the next section…

F03

How long was it flooded for?

F04

Could you operate the WTP during the flood?

F05

What caused the WTP to stop operating?

F06

Is the WTP operating now?
If not, go on to the next section…

F07

What was necessary to get the WTP functioning again?

F08

How much did the repairs for the WTP cost?

F09

Who repaired the WTP?

F10

How were the repairs paid for?

Nonfunctioning WTPs
N01

What needs to be done to fix the WTP?

N02

How much would it cost to fix the WTP?

N03

Have you talked about repairing WTP in community
meetings?

N04

How are you going to pay for the repairs?
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Appendix G
Village Results
San Antonio de Miraño
Visit Date: July 21, 2014
Plant Status: Functioning
Year Constructed: 2012
Drinking Water Quality: Safe/Low risk
Number of Operators: 4
Number of Homes: 36
Number of Surveys: 13
Usage Rate: 92.3%
Monthly Fee: 3 soles

Turbidity (NTU)
E. coli Risk
pH
Total Chlorine (ppm)
Free Chlorine (ppm)

San Antonio de Miraño Water Quality
Untreated Water
Second Tank Water
79.3
11.6
Very High Risk
Low Risk
6.3
6.8
0
0.1
0
0.2

Fully Treated Water
3.1
Low Risk
7.2
0
0

San Antonio de Mirano’s concrete plant was built in 2012. A total of four men operator the plant, led by
the main operator, Jaime. CONPAC trained Jaime who, in turn, trained the other three operators.
Overall, the four men know how to operate the plant correctly, but they lack understanding of the
reasoning behind treatment steps. Each operator works between one and four hours per week and is
paid 10 soles monthly.
The plant operates year round except during the flood (approximately one month). Chlorine
concentration in the second tank was too low. The fully treated plant water had low E. coli risk,
appropriate pH, no chlorine, and turbidity meeting the Peruvian governmental standard.
Within the community are 36 homes, located on flood-prone, flat terrain. The 3 sole monthly fee is
acceptable for all. Everyone owns buckets that they employ only for drinking water. Almost no one owns
a bucket from CONAPAC or a bucket with the directions sticker. People near the center of the town
complain that not everyone pays. However, people who live further from the center claim to pay the
same fee as required of all users. There seems to be confusion with community meetings, but everyone
claims to attend the meetings always and that the plant is discussed at each meeting. Most people agree
that they would pay a higher fee for water each month if needed, and the operators think a higher fee of
5 soles is necessary.
On another note, the women in the community are very timid. During the household surveys, women
found it difficult to understand the questions and to express opinions. In contrast, most men understood
the questions, readily answered and presented opinions, and knew more about the community
happenings.
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Yurac Yacu
Visit Date: July 22, 2014
Plant Status: Not functioning for over 1 year/in repair
Year Constructed: 2010
Drinking Water Quality: N/A
Number of Operators: 2
Number of Homes: 40
Number of Surveys: 14
Usage Rate: 0% (plant not in use)
Monthly Fee: 3 soles
The Yurac Yacu plant does not currently function. There are two plant operators, but only one was
available to interview at the time of the visit. The operator, Fabricio, was not trained by CONAPAC, but
rather by the previous Yurac Yacu plant operator. According to Fabricio, the plant is temporarily “in
repair”—at the time of our visit, the plant had not been working for 2 months. However, a member of
the CONAPAC river team informed us that the plant had been in repair for over one year. The operator
claims that the plant continues to be in repair due to a lack of money from the community for necessary
updates. He was uncertain of how the community would be able to gather enough money for required
replacement parts and maintenance work. The superstructure of the plant is made of wood, which
probably also needs to be replaced. The operator could not provide an estimation of the total cost of the
repairs; instead, he told us the plant was in the process of being assessed.
Fabricio knows the correct way to manage the plant, with the exception of disinfection. He thinks
chlorine should be added to the first tank, not the second thank as recommended by CONAPAC. When
the plant functioned, Fabricio pumped and treated river water 3 times a week. Water collection was
available every day during specified hours. The operator used to spend six hours each week working on
the plant, and he did not receive any payment. Furthermore, since Yurac Yacu is characterized by hilly
terrain, the plant does not flood.
The homes in Yurac Yacu are spread in all directions, with the furthest homes located within a 30-45
minute walk. When the plant was working, users paid 3 soles per month. At that time, most people in
the community only drank plant-treated water. Right now, people gather water from other sources,
including the river, ponds, and rain. Since they think rain is the cleanest, they drink rain water as
frequently as possible. Some people treat their water in home with bleach. In general, we conclude that
community members in Yurac Yacu do not value the plant. In fact, they seem happy to collect their own
water and treat it as they can. No one had CONAPAC buckets for water—they had other water buckets.
Additionally, survey respondents reported wide variation in the duration of time that the plant had been
nonoperational, which leads us to believe that either they had not been using the plant when it
functioned or they were giving untruthful responses. Our impression was that community members
were eager to demonstrate that they had the water plant situation under control. One possible reason
for this behavior might be that they are not interested in maintaining the water plant, but they want to
put up a good front so that they do not lose other CONAPAC programs in their community.
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Santa Lucia
Visit Date: July 23, 2014
Plant Status: Functioning
Year Constructed: 2013
Drinking Water Quality: Safe/Low risk
Number of Operators: 3 or 4
Number of Homes: 30
Number of Surveys: 12
Usage Rate: 100%
Monthly Fee: 4 soles

Turbidity (NTU)
E. coli Risk
pH
Total Chlorine (ppm)
Free Chlorine (ppm)

Santa Lucia Water Quality
Untreated Water
Second Tank Water
91.7
1.45
Very High Risk
Intermediate Risk
6.8
6.8
0
4
0
1

Fully Treated Water
0.7
Low Risk
6.5
0
0

The Santa Lucia concrete plant has been operating with no problems since its construction in 2013.
CONAPAC trained the 3 or 4 operators that run and maintain the plant. We were able to interview two of
them. They both know how to operate the plant appropriately and the reasoning for each treatment
step. However, they do not understand the appropriate chlorine concentration. The operators pump
and treat water twice a week, and users can collect water twice a week. Chlorine concentration in the
second tank was too high for total chlorine and adequate for free chlorine. The fully treated water had
low E. coli risk, slightly low pH, no chlorine, and turbidity well below the Peruvian governmental standard.
Santa Lucia has 30 homes dispersed throughout a hilly terrain. The villagers seemed very knowledgeable
concerning the plant; they value the treated water. In fact, people in the village told us that before the
plant was constructed their kids got sick often with diarrhea, but after switching to plant treated water,
they saw a huge improvement in health. Everyone has CONAPAC buckets and use only the treated water
for drinking. They think that their user fee of 4 soles per month is acceptable. Furthermore, the
community was extremely welcoming and hospitable. They fed us lunch and gave us little gifts. They
want us to come back. This shows their commitment to the water treatment system and its upkeep.
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Juventud Yarina
Visit Date: July 24, 2014
Plant Status: Functioning
Year Constructed: 2012
Drinking Water Quality: Safe/Low risk
Number of Operators: 2
Number of Homes: 12
Number of Surveys: 6
Usage Rate: 100%
Monthly Fee: 3 soles

Turbidity (NTU)
E. coli Risk
pH
Total Chlorine (ppm)
Free Chlorine (ppm)

Juventud Yarina Water Quality
Untreated Water
Second Tank Water
91.7
1.3
High Risk
Low Risk
6.8
6.8
0
0
0
0

Fully Treated Water
3.15
Low Risk
6.5
0
0

Juventud Yarina’s concrete plant was built in 2012. It currently functions, and no problems have arisen
since its inception. CONAPAC trained the two plant operators, and they know how to run the plant
appropriately. One knows all the correct basic reasoning for how to treat water in the plant, the other
does not know all the reasoning for treatment methods, particularly concerning pH and how to fix
problems. The operators work between two and four hours per week, and they are not paid. The
operators pump and treat water once each week. Water collection is available every day at specified
hours. On the day of the visit, chlorine was not detected in the second tank. The fully treated water had
low E. coli risk, slightly low pH, no chlorine, and turbidity meeting the Peruvian governmental standard.
Juventud Yarina is a very small community of about 12 homes all located fairly centrally on flat terrain.
Everyone has CONAPAC buckets, and everyone is close enough to get water conveniently, within a 15
minute walk. Most use only plant water for drinking, and readily comment on their satisfaction and value
of the water plant. The monthly fee of 3 soles is acceptable for everyone.
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Yarina Isla
Visit Date: July 25, 2014
Plant Status: Functioning
Year Constructed: 2009
Drinking Water Quality: Safe/Low risk
Number of Operators: 2
Number of Homes: 30
Number of Surveys: 11
Usage Rate: 90.9%
Monthly Fee: 3 soles

Turbidity (NTU)
E. coli Risk
pH
Total Chlorine (ppm)
Free Chlorine (ppm)

Yarina Isla Water Quality
Untreated Water
Second Tank Water
88.0
9.65
Intermediate Risk
Intermediate Risk
6.8
6.8
0
0
0
0

Fully Treated Water
3.85
Low Risk
6.8
0
0

The Yarina Isla plant is in working order, though the operators were not present to interview. The plant
was built in 2009, and the wooden superstructure is deteriorating. The gentleman who showed us the
plant said the community recognized the need to reconstruct the superstructure, and that concrete
would be a better material to use. No chlorine was detected in the second tank. The fully treated water
had low E. coli risk, slightly low pH, no chlorine, and turbidity below the Peruvian governmental standard.
The village is very spread out linearly on flat terrain. This means that there are many houses far away
from the plant, with the furthest located up to a 45 minute walk. Nevertheless, all people living far away,
except one home, claim to collect treated plant water on a weekly basis and drink only this treated water.
One older couple does not use the water from the plant (they treat river water on their own); however,
they have not lived in the community very long and plan to leave soon. Users feel that the 3 sole monthly
water fee is acceptable.
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Leon Isla
Visit Date: July 28, 2014
Plant Status: Functioning
Year Constructed: 2011
Drinking Water Quality: Safe/Low Risk
Number of Operators: 2
Number of Homes: 11
Number of Surveys: 6
Usage Rate: 100%
Monthly Fee: 3 soles

Turbidity (NTU)
E. coli Risk
pH
Total Chlorine (ppm)
Free Chlorine (ppm)

Leon Isla Water Quality
Untreated Water
Second Tank Water
36.0
2.75
Very High Risk
Low Risk
6.8
7.2
0
4.1
0
4.1

Fully Treated Water
1.1
Low Risk
6.8
0
0

Leon Isla’s concrete plant was constructed in 2011. The two operators who run the plant both attended
two CONAPAC training sessions. The operators have a good grasp on how to effectively and correctly
manage the plant. Generally, they understand the reasoning behind the treatment steps, but they would
like further training with the filters—specifically with regard to their maintenance and repair. They work
between six and nine hours per week. Though they are not paid formally, the operators do not pay a
water usage fee. The plant operates year round even in the low water season when the stream runs dry,
as they can pump water from a small pond that remains during this period. Water is pumped and treated
three times and week, and people can collect water three times a week. Both total and free chlorine
concentrations in the second tank were too high. The fully treated water had low E. coli risk, slightly low
pH, no chlorine, and turbidity well below the Peruvian governmental standard.
Leon Isla has 11 homes, located on a dry, flat terrain. The farthest home is just a 15 minute walk from
the plant. The 3 sole monthly fee is acceptable for all, and some even think it is cheap. Almost everyone
has buckets that they only use for drinking the treated water. Some of the buckets are from CONAPAC,
and some are not. Most people said that they would be willing to pay a higher fee for water each month
if needed, and the operators think the user fee should be increased to 5 soles per month to support all
plant operation and maintenance costs.
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Juancho Playa
Visit Date: July 29, 2014
Plant Status: Functioning
Year Constructed: 2013
Drinking Water Quality: Safe/Low Risk
Number of Operators: 2
Number of Homes: 40
Number of Surveys: 16
Usage Rate: 81.3%
Monthly Fee: 2 soles

Turbidity (NTU)
E. coli Risk
pH
Total Chlorine (ppm)
Free Chlorine (ppm)

Juancho Playa Water Quality
Untreated Water
Second Tank Water
39.1
2.30
High Risk
Low Risk
6.8
6.8
0
0.5
0
0.5

Fully Treated Water
1.34
Low Risk
6.8
0
0

The village of Juancho Playa is relatively new to the water program. Their concrete plant was built in
November 2013. CONAPAC recently trained two operators for Juancho Playa, but we were able to
interview just one operator, Marlo, who was available at the time of the visit. Marlo works four hours
per week. Though he does not receive a formal payment, he does not pay the user fee. He knows how
to operate the plant correctly, with the exception of how to measure pH and chlorine. He clearly did not
understand the reasoning behind the treatment steps, and he would like more training in order to
improve his understanding, operation, and maintenance of the plant. During the operator interview, four
committee members stayed and gave their input on some of the questions asked to the operator. This
demonstrated their communal operation of the plant and their interest in the water program’s success in
their community. The plant operates year round, with water treatment and collection twice weekly.
Both total and free chlorine concentrations in the second tank were too low. The fully treated water had
low E. coli risk, slightly low pH, no chlorine, and turbidity well below the Peruvian government standard.
Juancho Playa has 36 homes dispersed along the river. We were told that all but 4 homes use the plant
water. Distances between homes are large and the terrain is flat. The furthest home is located on the
Napo River, not on the stream where the center of the community is located. Therefore, one must ride a
boat for at least 15 minutes to reach it. For this reason, the four furthest homes rarely use the water
treatment plant. The furthest home that can be reached on foot is 50 minutes from the plant. The
elderly woman who lives in this home only drinks water treated by the plant; her son brings it to her
weekly. Almost everyone has CONAPAC buckets used solely for water collected from the plant to drink.
The community was very interested in our presence and our study, and many expressed how grateful
they are to have clean water now to maintain good health.
The majority of users believe that the 2 sole monthly fee is acceptable or cheap, and they agreed that
they would increase their payment to 5 soles per month if needed. However, the water committee told
us that not everyone pays regularly each month, and the committee does not collect enough money to
buy cartridge replacements or repair parts. In fact, we saw that the cartridge was very dirty and run
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down, in need of replacement. The operator said they had not yet replaced the cartridge since the
plant’s construction 7 months earlier. They had been cleaning it with a scrub brush.
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San Pedro
Visit Date: July 30, 2014
Plant Status: Functioning
Year Constructed: 2008
Drinking Water Quality: Safe/Low Risk
Number of Operators: 2
Number of Homes: 40
Number of Surveys: 14
Usage Rate: 66.6%
Monthly Fee: 3 soles
San Pedro Water Quality

Turbidity (NTU)
E. coli Risk
pH
Total Chlorine (ppm)
Free Chlorine (ppm)

Untreated Water
4.6
High Risk
6.2
0
0

Second Tank Water
1.03
Low Risk
7
0.1
0

Fully Treated Water
0.71
Low Risk
7
0
0

San Pedro was one of the first communities to partake in the water program. Their wooden plant was
built in 2008. The operators would like to build a new structure made of concrete instead of wood. The
two plant operator are Jimmer and Raul. Jimmer has been operating the plant since it was constructed,
and Raul is new. The operators work between four and six hours weekly, and they receive 25 soles per
month for their service. Both were trained by CONAPAC, and they would like more training. The
operator with experience knows how to operate the plant correctly, but he lacks understanding of pH
and chlorine. The newer operator clearly needs more training in all areas of plant operation and
maintenance.
The plant operates year round, pumping water from a stream connected to the Napo River 2—3 times
per week. The stream has much clearer water than the rivers. The operators told us that water
collection is available daily at specified hours, and the community told us that water collection is available
3 times per week. In the second tank, total chlorine concentration was too low and free chlorine was not
detected. The fully treated water had low E. coli risk, slightly low pH, no chlorine, and turbidity well
below the Peruvian governmental standard.
There are 40 homes dispersed throughout this hilly community, and the inhabitants are generally more
reserved than those of other communities. We were told by the operators and many users that only
about half of the homes collect water from the plant. They claim that the low usage rate is due to two
reasons. The first is collection distance—the furthest home is a 20 minute walk from the plant. The
second is water collection schedule—the plant is not open every day. These two factors contribute not
only to low usage rate but also to user dissatisfaction. Yet a third complaint is that the plant has broken
several times in the past. The user payment is 3 soles per month. One operator thinks this is enough to
run the plant, while the other does not.
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Canada
Visit Date: Aug 1, 2014
Plant Status: Functioning
Year Constructed: 2012
Drinking Water Quality: Safe/Low Risk
Number of Operators: 1
Number of Homes: 16
Number of Surveys: 7
Usage Rate: 85.7%
Monthly Fee: 2 soles

Turbidity (NTU)
E. coli Risk
pH
Total Chlorine (ppm)
Free Chlorine (ppm)

Canada Water Quality
Untreated Water
Second Tank Water
29.9
2.30
High Risk
Very High Risk
6.8
6.8
0
0
0
0

Fully Treated Water
1.95
Low Risk
6.8
0
0

Canada’s wooden plant was built in 2012. The one plant operator, Fernando, has been operating the
plant since it was constructed. He works nine hours each week, and he does not receive a payment. He
has not attended any of the CONAPAC training sessions. The operator’s knowledge and understanding of
the correct plant operation are lacking. Though, he says he uses the instruction book when he treats
water. He has not changed the treatment process from the older way of adding chemicals. That is, he
adds polymer, calcium, and chlorine all to the first tank. He noted that he would seek advice from
CONAPAC if the plant had any problems.
The plant operates for 9 months of the year. It does not work during the high water season for three
months, during which time everyone has to treat water in their own homes with chlorine. Plant water is
pumped and treated 3 times per week. Water collection is available every day at specified hours. In the
second tank, neither total chlorine nor free chlorine was detected. The fully treated water had low E. coli
risk, slightly low pH, no chlorine, and turbidity below the Peruvian governmental standard.
The 16 homes in Canada are dispersed bilaterally along the river on relatively flat terrain. The furthest
home is a 20 minute walk from the plant. Users pay 2 soles per month, and the water committee intends
to increase the payment to 4 soles per month. The water committee is hoping to start a savings fund in
order to purchase replacement parts. For instance, they ran out of the chemicals to use in the pH
measurement kit and have not purchased more, and to replace the cartridge they collect money from the
community every three months. With a savings fund, they could more easily buy these items. Apart
from other communities, Canada’s operator told us that all of the pipes were donated by CONAPAC.
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Santa Martha
Visit Date: Aug 4, 2014
Plant Status: Functioning
Year Constructed: 2011
Drinking Water Quality: Safe/Low Risk
Number of Operators: 1
Number of Homes: 14
Number of Surveys: 6
Usage Rate: 100%
Monthly Fee: 3 soles

Turbidity (NTU)
E. coli Risk
pH
Total Chlorine (ppm)
Free Chlorine (ppm)

Santa Martha Water Quality
Untreated Water
Second Tank Water
81.1
0.75
High Risk
Low Risk
7.8
7.8
0
0.1
0
0

Fully Treated Water
0.7
Low Risk
7.8
0
0

Santa Martha’s wooden plant was built in 2011, and it is deteriorating and unsafe. Both tanks need lids,
and we suggest an immediate upgrade from wood to concrete for the super structure. The one plant
operator, Bitner, has been operating the plant since it was constructed. CONAPAC trained him during a
two day training session. Bitner works nine hours per week. Though he is not paid for his service, the
operator is exempt from paying the water user fee. The operator’s knowledge, understanding, and
science of the correct plant operation are excellent. He is younger in comparison to other operators, 25
years old. He is very interested in the treatment process, and he greatly values treated water for the
health of the community. According to Bitner, the plant has invoked a significant decline in the instances
of water-related illnesses, especially for children.
The plant operates 9 months of the year. It does not work during the low water season for 3 months
from August through October when the river runs dry. During this time villagers must collect rainwater
and treat it in their own homes with chlorine. When the plant is functional, river water is pumped and
treated 3 times per week. Water collection is available these same 3 days for two hours in the morning.
On the day of the visit, total chlorine was too low and no free chlorine was detected in the second tank.
The fully treated water had low E. coli risk, high pH, no chlorine, and turbidity well below the Peruvian
government standard.
The 14 homes in Santa Martha are dispersed bilaterally along the river on relatively flat terrain. The
furthest home is a 40 minute walk from the plant. Users pay 3 soles per month, which is enough to cover
operation but not replacement parts or other maintenance. There is no water committee or record of
payments; rather, the sole operator is in charge of all water plant-related issues. When the plant needs a
new cartridge, the community collaborates to collect the necessary funds.
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Canal Pinto
Visit Date: Aug 5, 2014
Plant Status: Functioning
Year Constructed: 2010
Drinking Water Quality: Safe/Low Risk
Number of Operators: 1
Number of Homes: 36
Number of Surveys: 14
Usage Rate: 71.4%
Monthly Fee: 2 soles
Canal Pinto’s Water Quality

Turbidity (NTU)
E. coli Risk
pH
Total Chlorine (ppm)
Free Chlorine (ppm)

Untreated Water
82.1
Very High Risk
7.2
0
0

Second Tank Water
1.56
Low Risk
7.2
2.0
1.0

Fully Treated Water
0.065
Low Risk
7.2
0
0

Canal Pinto’s wooden plant was built in 2010, and it is in good condition. The one plant operator, Elda, is
the only person in charge of the water plant. The water committee originally set in place no longer exists.
The operator has managed the plant for two years now. Throughout this time, she has attended two of
CONAPAC’s 3 day training sessions. She works six hours per week with no payment from the community.
The operator’s knowledge, understanding, and science behind of the correct plant operation are
excellent. She is very interested in the treatment process, and she greatly values treated water for the
health of the community.
The plant operates year round, even during high water season. River water is pumped and treated 3
times per week. Water collection is available these 3 days for one hour in the afternoon. The operator
noted that there is demand for the plant to be open for water collection more often; however, she does
not have the time and would need someone to help. On the visit day, total chlorine was a little high and
free chlorine was within the appropriate range in the second tank. The fully treated water had low E. coli
risk, good pH, no chlorine, and almost no turbidity.
The 36 homes in Canal Pinto are dispersed bilaterally along the river on relatively flat terrain. The
furthest home is a 40 minute walk from the plant. Users pay 2 soles per month, which is enough to cover
operation but not replacement parts or other maintenance. When the plant needs a new cartridge, the
community collaborates to collect the necessary funds. The operator would like to see the monthly
water fee rise to 5 soles. We found that not everyone in the community collects water from the plant.
The operator reported that about half of the community does not collect the treated water. Lastly, the
operator sells water by the bucket for 2.5 soles to people outside the community who come to collect it.
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Suni Caño
Visit Date: Aug 6, 2014
Plant Status: Functioning
Year Constructed: 2012
Drinking Water Quality: no water sample data
Number of Operators: 2
Number of Homes: 16
Number of Surveys: 8
Usage Rate: 77.2%
Monthly Fee: 3 soles
The Suni Caño’s concrete plant was constructed in 2012, and it is in good condition. There are 2 plant
operators, but we only able to interview one, Javier. Currently, no water committee exists. Javier works
10 hours each week and is not paid. CONAPAC trained him during one of their 2 day sessions.
Nevertheless, Javier’s knowledge of how to run and maintain the water plant is lacking, as is his
understanding of the science behind the treatment steps.
The plant operates 9 months of the year. From March to May the plant floods and is inoperable. During
this time, residents catch rainwater and treat it in their homes, usually by boiling it. At the time of the
visit, the plant had no water in it, so we were unable to collect samples. It was also the low water season,
and the tubes did not reach the water. To keep the plant operational, community members were
manually hauling water from the river to fill the first tank. The operators are in the process of getting
more tubes to extend all the way to the low water.
The 16 homes in Suni Caño are located bilaterally along the river on flat terrain not much different in
elevation from the river. Therefore it is easily affected by the high and low river water fluctuations. The
farthest home from the plant is a 30 minute walk. Users pay 3 soles per month, which is enough to cover
operation but not replacement parts or other maintenance. We gather that the majority of the
community collects water from the plant regularly. Water is pumped, treated, and available for collection
3 times each week.

73

Nuevo Uchiza
Visit Date: Aug 7, 2014
Plant Status: Functioning
Year Constructed: 2013
Drinking Water Quality: Safe/Low Risk
Number of Operators: 1
Number of Homes: 16
Number of Surveys: 9
Usage Rate: 88.9%
Monthly Fee: 4 soles

Turbidity (NTU)
E. coli Risk
pH
Total Chlorine (ppm)
Free Chlorine (ppm)

Nuevo Uchiza’s Water Quality
Untreated Water
Second Tank Water
119
3.00
High Risk
Low Risk
7.2
7.2
0
0
0
0

Fully Treated Water
0.65
Low Risk
7.8
0
0

The Nueva Uchiza concrete plant is relatively new—it was constructed in early 2013. It is in good
condition. The sole plant operator, Kevin, is also in charge of collecting user fees. He works six hours per
week without a payment. The water committee has already broken apart. The operator was trained by
CONAPAC in a 2 day session. The operator’s knowledge of how to run and maintain the water plant is
sufficient, as is his understanding of the science behind the treatment steps. He does not deviate from
the operator manual. However, he would like to learn more.
The plant operates year round. Water is pumped and treated twice a week. It is available for collection
every day. On the day of the visit, no chlorine was detected in the second tank. The fully treated water
had low E. coli risk, good pH, no chlorine, and little turbidity.
Nueva Uchiza’s 16 homes are located bilaterally along the river on flat terrain. Though the area floods,
the flood waters do not rise all the way to the plant faucet. The farthest home from the plant is a 16
minute walk. Users pay 4 soles per month, which is enough to cover operation as well as keep a savings
fund for replacement parts such as the cartridge. However, if more tubing is needed, the fund would not
be enough to cover this cost. We gather that the majority of the community (88.9%) collects water from
the plant regularly. Nevertheless, not everyone pays the user fee, and there is no consequence for late
payment. Therefore, several community members expressed concern that the plant could not remain
operational without all users paying regularly.
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Timicurrillo
Visit Date: Aug 8, 2014
Plant Status: Functioning
Year Constructed: 2013
Drinking Water Quality: Safe/Low Risk
Number of Operators: 1
Number of Homes: 30
Number of Surveys: 8
Usage Rate: 75%
Monthly Fee: 3 soles

Turbidity (NTU)
E. coli Risk
pH
Total Chlorine (ppm)
Free Chlorine (ppm)

Timicurillo’s Water Quality
Untreated Water
Second Tank Water
40.5
1.94
Very High Risk
Low Risk
6.2
6.8
0
1.0
0
0.3

Fully Treated Water
0.565
Low Risk
6.8
0
0

The Timicurillo concrete plant is relatively new—it was constructed in July 2013. It is in good condition. A
water committee oversees all water plant issues. The one plant operator, Romer, just began his position
as the previous operator recently left due to illness. CONAPAC trained Romer during one of their 2 day
training sessions. The operator’s knowledge of how to run and maintain the water plant is sufficient, as is
his understanding of the science behind the treatment steps. However, he does not want to remain the
water operator; rather, he is filling in for now out of obligation. He is paid 15 soles per month for his
service which generally takes six hours each week.
The plant operates year round. Water is pumped and treated 3 times a week, and it is available for
collection on these same 3 days. On the visit day in the second tank, total chlorine concentration was
adequate but free chlorine concentration was too low. The fully treated water had low E. coli risk, good
pH, no chlorine, and little turbidity.
The 30 homes in Timicurillo are all dispersed to one side of the plant and away from the river back into
the rain forest on slightly hilly terrain. The farthest home from the plant is about a 30 minute walk. The
operator reported that 18 families pay the user fee each month and collect the water from the plant. The
user fee is 3 soles per month, which is enough to cover operation and maintenance costs. However, over
the course of the year since the plant was constructed, the cartridge was never changed. Also, the
amount of gas used per month is far less than the amount used by other communities each month. From
this information, we gather that the plant has not been operated continually over the course of the year
three times each week. We also gather that about half of the community, those who live near the center,
gather plant water. Those who live far from the plant do not.

Point-of-Use Water Treatment (Sawyer Filters)
07 de Julio
Visit Date: July 31, 2014
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District: Amazonas
System Status: Good Condition
Year Sawyer Filters were implemented: 2013
Number of Homes: 16
Number of Surveys: 6
Number of homes where water samples were collected: 1
Drinking water quality of this home: Safe/Low Risk
Usage Rate: 83.3%
CONAPAC’s Sawyer filter program has been implemented in the community 07 de Julio. 07 de Julio has
16 homes located on a flat terrain along a canal in the Amazona district. About half of the homes are
located in the village center, and the rest are quite spread out along the river. The villagers were
agreeable to our survey, and some expressed their satisfaction with having the Sawyer filters to treat
their water as it improved their families’ health. Of the homes we visited, most did not have water in
each bucket of the system. Either they had already passed the water from the 2nd bucket through the
filter and into the 3rd bucket which was full, or they were cleaning out the entire system. Only one home
visited had water to sample in both the 2nd and 3rd buckets. However, the rate of water from exiting the
filter was too slow to collect samples directly from the filter. Our tests show low risk of E. coli
contamination and very low turbidity in final effluent water. Only one of the households we visited in the
community said they did not have and use a Sawyer filtration system.
On a different note, we found lots of litter throughout the community.
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Appendix H
Aquagenx CBT table
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