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Introduction

The Rio Sonora Basin is located in northwest Mexico in the state of Sonora (see Figure 1). The

basin is about a half of Lake Superior. The capital is the city of Hermosillo, which has an incremented

its population by 15% from 2000 to 2005 (INEGI, 2006). Among the causes of this growth is that people

living in the rural communities are moving to the city. This migration will cause more pressure in the

already weakened water supplies.

As many other rural communities in Mexico and Latin America, rural communities in the Sonora

River basin have many challenges and problems. Among those are public health problems. There are

disease outbreaks (Dengue, Hepatitis A), high incidences of Giardia Lambia. Diarrheic diseases have

been historically the number one cause of morbidity in the region. Fecal coliforms are founded in

drinking water. The application of chlorine is the only method of disinfection to the drinking water wells,

and is not done constantly. Rural communities have wastewater treatment systems that are too old

(deteriorated) or inexistent.

There are also social problems in these rural communities, such as the lack of collaboration

between towns, low or no participation of the people in the decision processes. The impact of

upstream user on downstream and the relation between public health problems and the pollution of the

water is not well understood. Some economic problems is that these communities has is that they do

not have financial resource to solve sanitation problems, people are not charged for cleaning up the

wastewater and in many cases they do not pay for the drinking water.

The problems being faced by these communities was the motivation to undertake a project that

could provide critical information and tools that could aid authorities in these communities make better

decisions. The project was divided in various stages, the purpose of first stage is to conduct a Risk

Perception Study (RPS) aimed at understanding peoples believes and attitudes with regards to the

problems associated with wastewater and water quality. It will also help to understand the limitations

and the availability of human resources to deal with water quality and wastewater problems. The long

term goal of this project is to improve communication processes and to increase public participation.

Previous Work

The case study conducted in the town of Rosario of Tesopaco is a great example that we want to

apply in the rural communities of the Rio Sonora Basin. In this case study, wastewater was discharged

in a creek and the local community did not have financial resources to undertake the construction of a

wastewater treatment on their own (Robles, 2006). Through a collaborative effort between Michigan

Tech, the University of Sonora, and the Mexican Federal Agency for Social Development (SEDESOL),

a wastewater treatment system was designed and constructed. This system was built for the needs of

this rural community, taking in consideration maintenance costs and effluent quality that meets the

Mexican wastewater discharge norms. Thanks to the interviews and the anthropology study conducted

the community get involved in the project, and the results were very good. Gaining acceptance of this

particular sanitation project gave the community the opportunity to take ownership of the project and to

see it as their own.

Risk Perception Study (Figure 2)

The Risk Perception Study (RPS) in based on conducting interviews with common people, and with 

local authorities in the rural communities of the Rio Sonora Basin. Here are some of the categories that 

we have questions in our interviews:

1.  Demographic data

2.  Future Scenarios

3.  Local Capacities

4.  Risk Perception about Drinking Water and 

Wastewater.

5.  Public Health Problems

6.  Trust in Public Health Information

7.  Public Participation                                              

Figure 2.  Area of Study in Rural Rio Sonora Basin.

Preliminary Analysis

The analysis of this research is from the results of the interviews making to the people of some communities of the

Rural Rio Sonora Basin. We ask the people about the problems of the community. The majority answer that the most

important problem is the quantity of water. In local capacities category, we ask about who is or are the people

responsible of the water in their communities. Most of the surveys answer that the municipal government is the

responsible of the water in their communities. Then, we ask about, apart of the local government, who are

responsible. Some people answer the person who is in charge of the well, other the person who recollects the money

to pay the water service, but the majority said no.

In risk perception about drinking water and waste water, we ask when they have deficiencies of quantity in

water and almost all said in summer which is the dry season on the region. Then, the tendency on the answers about

quality is that the majority supposed that is of bad quality (Figure 7), but they drink it because some of the surveys say

that is better than purified water. In terms of waste water, most of the answers tell us that the majority do not know

what happens with their waste water (Figure 8), but know that the waste water in communities upstream can cause

problems to them.

In public health problems we ask about if they know about disease that the people has by the bad quality of

water. The majority said diarrheic disease. In the doctors of the communities we see that the majority of them

mentioned giardia because the people have the symptoms of this disease but no proved because the people do not

make the exams to prove it. In general they said gastrointestinal diseases. Most of the people know how to prevent

from these disease (boiling the water, drink purified water), but at same time, they do not do this practicing for

prevention.

In the category of trust in public health information, most of them obtained the information from the doctors of

their communities and from TV and radio and they trusted in that information. We ask about if other people follow the

instructions that they receive, and said that the people do not follow. The most repeated answer when we ask why

they do not follow this instruction is that the people are apathy.

In public participation, most of the surveys said that the communities can not resolve the problems of water by

their own. The people do not participate in the decisions about problems in the communities. In some cases, the

municipal president make meetings to resolve problems of community (i.e. Mazocahui).

Progress in the Research

We have not finish the interview process. We still have to conduct more wide surveys to corroborate that

what we found in the preliminary analysis is shared with everyone else. We have complete the town un Ures,

Mazocahui and Baviacora. We have been start Aconchi and Huepac. The other towns (San Felipe, Banamichi,

Sinoquipe and Arizpe) is now in progress. The surveys will be conducted in January 2008.

Future Work

FUTURE STAGES: The project also aims to understand how the river system works, that the river system

need to be treated as an integral system, talk about the modeling exercise, segmenting the river into different

geometries that would allow us to model how microbiological contaminants (we are using fecal coliforms, BOD, DO as

indicators). Also we are gathering satellite images to develop the needed rainfall-runoff hydrological model. This

model is being developed in collaboration with State Water Commission, and National Water Commission department

of sanitation and infrastructure. And it will help to show the impacts of implementing different kinds of wastewater

treatment systems that would result in the betterment of water quality in the Rio Sonora.
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Pictures of Sonora, Mexico

In June 6, 2007 we went to a section of Rio Sonora (Figure 3). This section is near the town

of Baviacora. Here is one of some sections of Rio Sonora where we saw water running on the

surface. During Summer, great part of the river do not have water running in the surface because

the region is in its dry season.

Figure 4 shows one well of drinking water in the town of Aconchi. In many towns of the Rio

Sonora Basin, this water is chloride once a week. Doctors of the communities makes measure of

the chloride content in the drinking water approximately two days after the application and the

water shows 0% content. With a Global Positioning System (GPS) we take the latitude and

longitude of the wells, piles, Oxidation lagoons, and discharge of Waste Water of the communities.

In some cases, we take the position of water running on the surface.

Because the communities do not have economical resources for the construction of better

waste water treatment systems, they constructed oxidation lagoons (Figure 5) which is one of the

lowest cost and the only that do is to deposit solid material and the rest of the waste water go to the

river. But if this system is not under maintenance, the lagoon will be deteriorated in less time that

supposed to be.

Figure 6 is a tank of water in Aconchi. The water come from the well and fills the piles and

then go to the houses by gravity.

Figure 3. Section of Rio Sonora. Figure 4.  Well of Drinking water in Aconchi

Figure 5.  Construction of Oxidation Lagoon

In the town of Aconchi in Sonora, Mexico.
Figure 6.  Tank of water in the town of Aconchi.

My Personal Experience in Sonora, Mexico

I never has been in an airplane. This was my first time very far of my country: Puerto Rico. When I have been

selected for this internship, I become very happy and prepared for this experience. The temperature in Houghton,

Michigan is very cold, a big difference with Puerto Rico. In June 5th I departed to Sonora, in the city of Hermosillo.

When I get out from the airplane, I feel the temperature very warm. Every day, in Sonora the temperature was about 42

C to 48 C. I adapted to this, but trust me, is difficult. The desert environment (Figure 9) is one of the things that

characterize this region. Dry region, with beautiful outcrops of rock, a beautiful geology. You can see the alluvial fan and

the Stratification on some mountains (Figure 10). The most beautiful part that I saw here was a parted called �³�/�D
�6�L�H�U�U�L�W�D�´. The street is only with curves and curves, a dangerous way if you go fast. But the panoramic view and the

height of the mountains makes this place a prefect place to take pictures from the sunset and from the Rio Sonora. The

people on Sonora was very good with me. When I said that I am from Puerto Rico, everybody told me something about

my country. The hospitality of the people in this region was good. I felt like home. In some houses the people offered

to me food and drink. Its good to feel in that way. The food was very good. I ate �³�W�D�T�X�L�W�R�Vde carne �D�V�D�G�D�´��Machaca

with �³�W�R�U�W�L�O�O�D�V�V�R�E�D�T�X�H�U�D�V�´. This tortillas was very big on size, but the thickness is little. Other good food that I ate was

Black Mole, delicious. In the town of Huepac we rent a room and in the first weekend there, was a festival called

�³�)�H�V�W�L�Y�D�Ode la �5�H�F�R�U�G�D�W�L�R�Q�´(Memorial Festival). This festival was very exiting and the people came from USA and

regions of Mexico to celebrate this date. Other day we went to thermal water in Aconchi (Figure 11). It is a beautiful

place to visit with your family and take a bath in their pools with this hot water. In general, I like this place, and I hope to

visit again. And I;m glad to participate in and internship where I can use the Social Sciences. Thanks Michigan Tech.

Figure 1.  Location of Rio Sonora Basin.

Figure 11. Thermal water in

Aconchi.

Figure 9.  Desertic Environment

in Sonora, Mexico.

Figure 10.  Stratified Mountain in 

Sonora.

Figure 7.  Example of RPS

Analysis Patterns. Question

of quality of water.

Figure 8.  Example of RPS

Analysis Patterns.  Question

of waste water.


