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Water quality on the Tapajós 
River, Para, Brazil
Researchers: This project was conducted by Jade Yehia, certified Environmental Health Officer 

with the Vancouver Island Health Authority, Canada, and Crystal Tremblay, PhD candidate in 

the Community-based Research Laboratory, Department of Geography at the University of Vic-

toria, Canada, in collaboration with the ‘Saúde & Alegria’ project in Santarém, Brazil.  

Figure 1. Children playing in the Tapajós River at Suruacá village. 

1. Research Aim: The objective of this study was to investigate the water quality along the Ta-

pajós and Arapinius River, tributaries of the Amazon River, in the state of Para, Brazil.  As an ini-

tial investigation, four sites were chosen and a variety of water quality tests were conducted over a 

period of 10 days in April 2010.  
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2. Introduction: The Tapajós is one of the larg-

est rivers in the state of Para and part of the 

Amazon basin, one of the richest water re-

sources in the world. Pressures from population 

growth, agriculture and resource extraction 

however have generated contamination to this 

area (Miranda et al., 2009).  The project ‘ Saúde 

& Alegria’ (‘Health and Happiness’), located in 

Santarém, and funded by the Dutch organization 

‘Terre dês Hommes Holanda’ has been operat-

ing since 1985, providing community develop-

ment and health services to remote communities 

in this region. The project aims to promote and support participatory processes for integrated 

and sustainable community development that contribute to the improvement of public policies, 

quality of life and citizenship. It has an interdisciplinary team that regularly visits communities 

conducting community development programs in health, community organizing, forest econ-

omy, education, culture and communication.  The project uses a medical boat ‘Abarè’ to provide 

education and medical services (i.e. doctors, nurses, and dentists are among some of the staff 

aboard). Fábio Lambertini Tozzi, chief medical coordinator for the project, stresses the impor-

tance of providing these essential environmental health programs and services along the Tapajós 

River, serving approximately 2,785 families in 73 communities, promoting access to primary 

health care programs such as prenatal care, family planning, immunizations, oral health, child 

health, medical care, minor surgery, outpatient visits and routine exams.  This program also 

adopts creative forms of communication such as theatre for their environmental and health pro-

grams.

One of Saúde & Alegria’s focus is to support 

potable and accessible drinking water, such 

as in the village of Suruacá where a water 

treatment and storage site was built (see 

photo).  Some of the more common water-

borne diseases in this area include gastro-

intestinal diseases from parasites such as 
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Cryptosporidium, viruses including Hepatitis A, and bacterial infections from a host of patho-

gens, e.g. Salmonella spp. to name but a few.  Relatively little is known about the health of the 

raw water quality of the Tapajós and Arapinius Rivers and the impact from resource extraction is 

applying stress on this riparian ecosystem, on the quality and availability of safe drinking water.

Based on an observational assessment, for example, an unprotected well in the community of 

Morò, along lʼArapinius, was found to be environmentally contaminated. Based on the test kits 

used, it was not possible to indicate what the exact contaminants or organisms were; however 

bacteria were found in the well. Located about four hours travel by boat from Santarém, this vil-

lage hosts a local school where over one hundred children attend so the implications from water 

borne disease outbreak emanating from this well has a far reaching magnitude, e.g. children 

bringing an illness home to their family and village.

These communities also face extreme challenges in defending their forests and livelihoods.  Mul-

tinational corporations, such as Cargill for example, are logging at unprecedented rates in this 

area.  Many of the inhabitants here are waiting for land claims to be settled legally recognizing 

them to their land, which as we discovered, is a very long and complex process.  In the meantime, 

their forests are being logged and their water sources compromised.  This is but one of the 

threats that the drinking water supplies in the Amazon River watershed are experiencing.  Pesti-

cide application, the use of heavy metals for resources extraction, and landform modification, 

e.g. through agricultural practices, are among some of the other issues putting stress on this dy-

namic ecosystem.

3. Methods: 

! ! a. Indicators and Technical Equipment

The indicators that were selected to assess the drinking water quality of the surveyed systems are 

chlorine residual, pH, and total coliforms count.  The rationale behind using these variables as 

the analyzed parameters was not only for their ease of use in a field setting, but also because what 

these variables indicate.  

Chlorine
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The amount of chlorine found in a chlorinated water system illustrates the efficiency of disinfec-

tion in the water supply. The Nationally recognized standard in Canada, according to the Guide-

lines for Canadian Drinking Water Quality (GCDWQ, 2008), is 0.2ppm (parts per million), the 

minimum amount of chlorine permitted in a water system to ensure proper disinfection.  There is 

no recognized maximum standard however an excessive amount of chlorine in a system is not 

only unnecessary but could lead to other potential health implications.  An example of this is the 

possible carcinogen production of trihalomethanes (THMs), a bi-product of chlorination when 

organics (e.g decaying leaves) are not filtered or screened from the raw water source and chlorine 

is added to the supply. 

Free and combined available chlorine levels were tested however 

no combined chlorine was found in any of the systems thus the 

chlorine level subsequently discussed speaks only to the free 

available chlorine found (see photo).  To provide a brief overview 

of the difference between these two indicators: free available chlo-

rine has higher disinfection properties then combined chlorine 

(more commonly known as chloramines) at oxidizing organics or 

nitric compounds in the water.  Conversely, chloramines have a 

longer lifespan and are thus often used to promote a stable disin-

fection residual in the distribution system.  However, due to the 

fact that chloramines were not found and for simplicity sake it is 

only the free available chlorine level that is discussed in this re-

port.

Equipment used: Lovibond Colorimetric Test Kit AF116 and AF114 2000 Mk.11 No.142000 

(Made for Tintometer Ltd.).  This test kit indicates a range of 0.2 to 4.0ppm free and combined 

available chlorine level (accurate to +/- 0.5ppm).  Adding a reagent to the water sample and cor-

relating the color change with a colorimetric device is how this test is carried out.

pH

pH is used to examine the acidity or alkalinity in drinking water.  This parameter not only aids in 

investigating other variables more accurately but exposes the ability of a water source to leach 

out chemicals and heavy metals from the surrounding environment demonstrated in the corrosiv-
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ity of acidic water. Alkaline water not only leads to scaling and encrustation but there is also a 

progressive decrease in the efficiency of chlorine disinfection processes (GCDWQ – Technical 

document on pH, 1995).  There are no specific health effects on which to base limits for the pH of 

drinking water. The main purpose in controlling pH is to produce water in which corrosion and 

encrustation are minimized. These processes, which can cause considerable damage to the water 

supply system, result from complex interactions between pH and other parameters such as dis-

solved solids, dissolved gases, hardness, alkalinity and temperature.  As a generalization, metal 

corrosion may become significant below a pH of about 6.5 (GCDWQ – Technical document on 

pH, 1995).

Equipment used: pH test strips (Hach Catalogue 27456-50 Aquacheck accurate to 1 pH level)

Total Coliforms

The presence of excess total coliforms in drinking water indicates that treatment is inadequate or 

that the distribution system is experiencing regrowth or infiltration (GCDWQ, 2008).  The rea-

son total coliforms were selected for analysis is due to the fact that fecal organisms will be cap-

tured in this assessed value if present as well as any environmental contamination.  The Patho-

Screen test kit media detects hydrogen-sulphide producing bacteria, such as Salmonella, Citro-

bacter, Proteus, Edwardsiella, and some species of Klebsiella.  The typical indicator organism 

used in North America is E.coli however due to indigenous non-pathogenic strains of E.coli pre-

sent in the watersheds of the tropics this traditional indicator was not used and the general 

hydrogen-sulphide producing bacteria group was targeted.

Equipment used: Hach PathoScreen Field Kit (Catalogue No. 28591-00).  This equipment does 

not require the use of an incubator and is based on the most probable number (MPN) enumera-

tion technique.  Five sterilized viles were filled with sample water, where a nutrient rich lauryl-

sulfate medium was added.  The viles were then evaluated after 24 hours and then again after 48 

hours to assess a color change.  If pathogenic organisms, in this instance total coliforms are pre-

sent there will be a color change found in the viles, the media will change from yellow to black.  

The amount of bacteria present in the water sample is gathered from a chart provided with the 

test kit and is based on 95% confidence limits.
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Equipment used: Hach Pathoscreen Field Test Kit

Temperature

The ambient temperature was assessed at each sample site because the PathoScreen test kit re-

quires a constant temperature range between 25ºC and 35ºC to ensure the tests accuracy and 

efficiency.

Equipment used: Deltatrak waterproof maximum hold thermometer CE (accurate to 1ºC) 08K1

! ! b. Site descriptions

Suruacá (Tapajós River)

Suruacá is a village on the Tapajós River with 500 inhabitants (photo below).  Despite its remote 

location, this village has a tele-centre (including computers, internet and phones), solar infra-

structure for water and electricity and a strong local leadership.  The digital inclusion centre is an 

important communication strategy for 

communities to be interconnected and 

to create a strong network for defend-

ing the forests and their traditional way 

of life, which is currently under threat 

from logging and the impending pro-

posal of a hydroelectric dam.

The ‘Saúde & Alegria’ project has been working closely with this particular community, assisting 

in environmental and health education inspiring the citizens to make improvements to their wa-

ter supply.  Canalization efforts have made it possible for this community to develop a distribu-

tion system with connections servicing residents in the area.  This village was supplied with two 

well sources, one with a depth of 60m and the other 10m.  There were three reservoirs onsite 

however the storage and yield capacities of the systems were unclear due to language barriers 
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with the project investigator.  The villagers have been chlorinating the drinking water in this area 

for 20 years and have thus been seeing a reduction in the cases of gastro-intestinal disease.

Cachuera de Morò (lʼArapinius Rio)

There are approximately 32 families living in this commu-

nity, including about 30 children visiting from the area to 

attend school (see photo).  This village is remote, about a 4 

hour boat ride from Santarém.  There was a hand pump at 

this location that appeared to be a more protected source 

but there were issues with the water quantity and pressure 

from this supply.  The main source of water in this commu-

nity is from a dug well approximately 10 to 20 feet deep 

covered with wood planks, which could introduce environ-

mental contaminants into the water supply.  The other po-

tential sources of contamination observed were: open gar-

bage pit (within 30 feet), pit privy (within 40 feet), shallow 

pond with canal to water source (within 25 feet), water 

source located in a depression in the ground, man observed cutting down trees in the area (which 

can increase the turbidity level in the water – more sediments = more disease causing organ-

isms).

Santarém and Alter do Chão

Santarém is a city in the state of Pará, where the Tapajós and Amazon River joins. The economy is 

based primarily on agriculture, cattle and mining. The city has seen many 'cycles' of develop-

ment dominated by one or a few economic activities, including rubber tapping, coffee produc-

tion and gold mining. Most recently, there has been a huge growth in the area of soy plantations, 

particularly since 2003, when the US-based corporation Cargill completed a port facility for 

processing soybean.  Alter do Chão (photo below) is a village 33km west from the City of San-

tarém. The small village is located on the Tapajós River and next to Lago Verde; it is a popular 

tourist destination for locals and international travelers. 
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The analysis conducted in these two com-

munities is limited due to the lack of infor-

mation known about the water systems.  For 

example, it was unknown if the sample sites 

had any point of entry devices (i.e. a treat-

ment device that the drinking water passes 

through before entering a particular build-

ing).  

4. Table of Results:

Recorded 
Data

Date Time 
(24:00)

pH FAC 
(ppm)

Chlorine 
(ppm)

Temp 
(ºC)

Total Coliforms 
(MPN/100mL 

sample)

Suruacá – 

site 1

13/4/10 12:00 6 0 – 0.2* 0 NA NA

Suruacá – 

site 2

13/4/10 14:00 6 >4.0 0 31 0

Cachuera 

de Moró

15/4/10 10:00 6 0 0 27 2.4

Santarém 16/4/10 11:30 6 0 0 24 0

Alter do 

Chao

16/4/10 16:30 4 0 0 25 0

* = at the low end of the chlorine scale, with the Lovibond test kit, there is increased accuracy in the results, 

i.e. it is possible to read 0.2ppm at this end of the range.

Summary of Test Results:

As one can extrapolate from the above results that there were a number of variables impacting 

these drinking water systems, from the presence of potentially disease causing organisms with no 

means of disinfection to high chlorine residuals that could lead to other adverse health affects 
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such as cancer.  In Suruacá, one of the most developed  communities assessed, fluctuating chlo-

rine residuals were found along the distribution line.  It is important to mention, that the highest 

value on the Lovibond test kit scale is 4.0ppm, thus is it possible to suggest that this system had 

higher levels of chlorine in the distribution system than 4.0ppm.  Cachuera de Morò, a small vil-

lage with few residents but housing a school for children there was no treatment and bacterial 

counts present in the amount of 2.4 coliforms/100mL sample (see photo below). This indicates 

elevated risks for those in this community, especially in young, old, and immuno-compromised 

individuals, where complications could result in chronic conditions or even death.  Preliminary 

findings in Santarém and Alter do Chao, showed a low pH level (found at all sites), no chlorine 

residual, and no bacterial counts.  The informa-

tion gathered from these two systems is prelimi-

nary due to some of the confounding variables 

encountered in this survey.  More information is 

needed to make an accurate assessment of the 

safety of these two large-scale water systems.

5. Limitations:

There were a number of limitations in conducting this research.  The short timeframe, for exam-

ple, only allowed for four site visits during this trip.  The language barrier was also an impedi-

ment at some locations to further discuss the water systems with the community.  The results 

given in this report offer a ‘snapshot’ of the water quality in these locations and suggest the need 

for further research and follow-up.

6. Conclusion and Recommendations for further research:

There is clearly a need for further research in this area.  Despite the limitations of this pilot study 

our observations indicate that additional infrastructure and resources are needed, particularly in 

the more remote area of Cachuera de Moró.  Some recommendations include working with the 

community in devising a water management plan, installing a more permanent and suitable well 

location, and ensuring regular testing at the source.  This would require capacity building of ba-
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sic water quality testing, source protection, and how to apply chlorine using simple testing tech-

niques.
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