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1. Introduction 

This document was created as part of the Sustainable Global Technologies studio course in 2021 

as one part of Action Lab Mexico 2021 project.  

The purpose of this document is to help the new ALM participants to find information about the 

water project easier. This document includes collected information from previous years’ final 

reports and additionally also from other unofficial sources, such as participants’ own notes. 

Hopefully, this document also inspires labbers to think about the water issues and helps to keep 

the water project as one main focus in the future as well. Idea of this document is that it will be 

updated annually when more information is gathered, or new projects completed. 

Eventually, since all projects need to be accepted by the community, this document can act as a 

base when presenting plans for the community and help them give feedback. 

Large parts of the information created in 2021 worked as a base for a funding application for water 

projects in El 20. The application documents and information are not included in this document but 

all the documents can be found in Action Lab Mexico’s drive for which an access can be requested 

from ALM founder Claudia Garduño.  
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2. Background of water issues 

El 20 struggles with both quantity and quality of drinkable water which has been identified as a key 

issue in El 20 from the beginning of ALM in 2012. The groundwater in the area is not drinkable due 

to its hardness which limits its use for other purposes also. The community mainly relies on 

rainwater but since weather and rainfall varies a lot, there are sometimes periods of droughts 

which sometimes forces the community members to buy water. 

 

2.1. Ground/soil 

The soil in El 20 is rich in minerals which makes the groundwater extremely hard and thus cannot 

be used for human consumption. If groundwater is used for showering or laundry, it will leave white 

traces on hair or clothes. 

 

 

Figure X Soil composition of the area (ALM facebook page) 

 

 

2.2. Weather and climate conditions 

The climate in the Campeche area is tropical, meaning that it is hot all year round with a rainy 

season which usually takes place from June to October. The El 20 residents have said that the 

climate follows a seven-year-cycle where dryness lasts for seven years and follows with seven 

years of heavier rain. This periodic climate forces the residents, whose daily lives rely heavily on 

rainwater, to change their water use habits throughout the year and between years.  
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Figure 1 Average temperature during a year in El 20 (World Weather Online, 2021) 

 

Figure 2 Average rainfall during a year in El 20 (World Weather Online, 2021) 
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Figure 3 Historical data of rainfall in El 20 (World Weather Online, 2021) 

 

 

2.3. Water sources and their usages 

There are three main sources of water: rainwater, groundwater, and industrially purified bottled 

water, and all these sources are used for different purposes. The usages also change throughout 

the year depending on the rainfall. There are also differences between households. 

 

2.3.1. Rainwater 

According to the 2015 report, the villagers say that rainwater is the best natural source of water, 

and they are very satisfied with it. Rainwater is mainly used for drinking and cooking and most of 

the villagers have said that they boil it before drinking it. Most families have at least one rainwater 

collection tank in their household. 

Rainwater is collected during the rainy seasons and stored in concrete tanks or in plastic ones 

(Rotoplas). The concrete tanks were built by the government and the plastic Rotoplas tanks are 

purchased by villagers themselves. The stored rainwater does not always last until the end of the 

dry season, meaning that the households need to start using other water sources also. 

Most of the villagers clean the tanks before the rainy season starts and the quality of stored 

rainwater has been tested to be good enough for human consumption. The tanks are mostly 

covered but some traces of E. Coli have been detected, which might be due to not having a cover.  
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Figure 4 Rainwater collection system and a concrete tank (ALM 2015 report) 

 

2.3.2. Groundwater  

Groundwater from wells is too hard to be used for human consumption but is used for other 

purposes such as laundry, cleaning, and showering. Some families have said that they use well 

water for cooking as well after boiling it. Usually, the well water is used as the last option since its 

quality is not good. 

Hardness of the groundwater in the village is extremely hard, around 150 °dH, meaning that it 

cannot be used for irrigation either. For a comparison, the water hardness in Finland is around  

3 °dH. The households use ash to soften the hardness, but it is a slow process since it has to sit 

overnight. 

The level of Coli bacteria is also tested to be high in the wells, suggesting a contact with human or 

animal feces. It is still unsure whether the contamination is due to not covering the wells or due to 

contamination traveling underground, for example leaking from septic tanks. No one in the village 

seems to know how and where the septic tanks have been built so it is possible that those are the 

source of contamination. Newer buildings have been built with better septic tanks (biodigestories). 

Although groundwater should not be used for any purpose, the unfortunate truth is that there are 

some houses that are still using it for drinking and cooking, especially families that don’t have the 

money to buy water during dry seasons. 
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Figure 5 A local well (ALM 2017 report) 

 

Figure 6 Map of El 20 
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2.3.3. Bought bottled water  

During the dry seasons, when there is no rainwater available, the villagers have to buy industrially 

purified water or use the low quality groundwater. Bottled water is only used for drinking and 

cooking. There are also families that use bottled water for drinking throughout the year.  

It is clear that buying water is a burden on the villagers’ pockets and it would be useful to increase 

the capacity to store rainwater to decrease the need to buy water. It is also detected that social 

inequality increases during dry seasons, since not all families can afford to buy water and are 

forced to drink the low quality well water. 

 

 

Figure 7 Bottled water is bought from a local shop in 30 l containers (Aalto LAB Mexico, 2018) 

 

 

2.4. Toilets and showers 

Toilets and showers are the most water intensive water use purpose in El 20. There is a lot of 

potential to change the behavioral habits considering these two to be able to save a lot of water.  

 

2.4.1. Toilets  

Many families in El 20 have flush toilets, which means a classic ceramic toilet bowl flushed with 

poured water using a bucket. The source and amount of water used for flushing differs between 
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families, most use well water, and the average usage per one flush time is around eight liters. The 

villagers don’t have knowledge about where everything goes after flushing. Some families have 

said that they have septic tanks, but it is unclear where and how those were built. It is thought that 

the tanks might be just pits in the ground and water absorbed to the soil, which could mean human 

waste getting into the groundwater and contaminating it. 

Most of the villagers are familiar with the concept of dry sanitation even though some of them didn’t 

like the idea of having them. Some of the villagers have said that they have tried dry toilets before, 

but had negative experiences such as the smell, which might be due to the lack of proper 

ventilation or infrastructure. Some have also said that they don’t like the idea of using the compost 

as fertilizer for growing food. Few households have said that they would be ready to use a dry toilet 

during the dry season because this would save water, however during the rainy season they would 

prefer to use their regular flush toilet because it is inside the house and that is more convenient.  

There has been an unsuccessful governmental project of dry sanitation implementation in El 20. 

Some villagers have said that many concrete foundations for the dry toilets were constructed, 

however there were no instructions given for how to finish the construction and how to use and 

maintain the dry toilets properly. There were also some positive examples such as Margarita’s 

working dry toilet, which was built during the governmental project. Also, one farmer has said he is 

ready to finish his dry toilet on the concrete foundation he already had built, and he was interested 

to use the compost as fertilizer as well. 

 

2.4.2. Showers 

Showers in El 20 are mainly bucket showers as they don’t have any centralized piping system 

which could bring water to the houses. None of the houses have tap water and they bring water 

inside in big 20 liter buckets. They carry them to the shower room and use the water directly using 

a smaller bowl. Some people have shower heads in their bathrooms, but it is detected that at least 

in one household the shower head is clogged with calcium due to water hardness. Few other 

examples have shown that shower heads are not even connected to the water tanks, so even 

though, if shower heads were installed in the shower rooms, they were not functioning.  

During the rainy season, a lot of people use rainwater for showering, which they say is much softer 

and nicer to wash yourself with. The general opinion towards bucket showers seems to be quite 

positive and most people are satisfied with having a bucket shower, although there are some 

opinions that the carrying of the water indoors is too laborious, especially for the elderly and 

children. It can also be sometimes messy as dirt would stick to the bottom of the buckets and come 

into the house. 

Most of the villagers think that bucket showers can save water because with those it is easy to 

control the amount of water and thus it is thought that the villagers should continue using the 

bucket showers. In order to achieve that, some aspects could be improved, such as reducing the 

distance between the water reservoirs and the bathroom and preventing dirt from entering home by 

keeping the bottom of the bucket clean. Also, by improving the lighting, floor material and color (to 

help in keeping it clean), by adding ergonomics with chairs, worktops, and scoops, can make the 

bucket shower experience more pleasant. By maximizing the access of sunlight into the shower 

room it would be possible to improve hygiene in the shower room because UV-rays could act as 

pathogen eliminators. The used water can be collected and reused for irrigation in the gardens. 

Because the water buckets stored in the bathroom were not covered, we found mosquito larvae in 
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the water. We think this issue should be addressed properly because there is a real danger of 

mosquito borne disease such as Dengue and Chikungunya fevers. 

 

 

2.5. Water treatment 

All families are more or less aware of the water quality issues and act on it, however it is clear that 

every household uses and treats water differently.  

Some families have said that they boil rainwater before drinking it.  

It is common to use ash to soften the hard groundwater before using it for showering because it 

can leave white traces especially in hair, and it also feels nicer after softening. The ash is left in the 

water overnight and the water is used during the day. The villagers have said that they use two 

handfuls of ash in one 20 liter bucket. This water treatment is a traditional practice in El 20 and is 

often forgotten by labbers. 

Some sources have mentioned a use of chlorination to treat water, but it is unclear for which water 

and for what purpose it is used.  
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3. What has been done  

Water issues have been one of the main focuses of ALM since the beginning. The picture below 

shows the history of water projects in El 20. 

 

Figure 8 History of ALM water project (Action Lab Mexico webpage, 2021) 

 

 

Figure 9 Parameters and findings of water sources (ALM 2017 final report) 
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3.1. Ground water quality: e. coli  

Presence of E. coli in well water was tested in 2017 and the results were mapped. It is clear that 

most of the wells were contaminated and since e. coli was present in all parts of the town, there 

probably are more than one source of contamination. More information on the e. coli testing can be 

found in ALM 2017 final report. 

 

Figure 10 Map of coliform bacteria presence, 1 (yellow) is absence and 2 (red) is presence (ALM 2017 final report) 

 

3.2. Water hardness: filter 

In 2018 a water softening filter was constructed and tested, the design is presented in the figure 

below. It was designed to use local materials: ash was collected from a local kitchen and gravel 

from a local construction yard but as the soil of El 20 contains calcium the sand had to be delivered 

from a beach approximately 100 km away. Water used in the tests was from the stream that runs 

through the village as the stream water’s hardness has been tested to accurately reflect the 

hardness of the groundwater. 

It was clear that ash has a decreasing effect on water hardness. However, the implementation of 

the technology clearly was not sufficient to bring the water hardness to acceptable levels for 

human consumption. On average, the filter reduced hardness by 20 %, meaning the absolute 

hardness reduction was 30 °dH. 

More information on the filter is found in the ALM 2018 final report. 
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Figure 11 Water softening filter (ALM 2018 final report) 

 

Figure 12 Results from on-site testing compared to in Finland (ALM 2018 final report) 

 

Figure 13 Water filter's effect on pH (ALM 2018 final report) 
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3.3. Showers (& dry toilets) at La Casita 

La Casita is a community hub in the center of the community in which for example town meetings 

are held. The La Casita has been built as part of ALM and more buildings are under planning 

phase such as kitchen, water laboratory, showers and toilets.  

Showers at La Casita are planned to be bucket showers, which saves water and is a traditional 

way of showering for Mayan people. The toilets have been planned to be dry toilets which also 

saves lots of water compared to flushed ones. 

Water for showers is rainwater gathered from the rooftop of the shower building. A thesis has been 

made about the design of the showers by Andrea in 2019 which includes extensive plans of 

infrastructure and technology needed. The showers are designed to use a rainwater collection and 

filtering system provided by Isla Urbana, a Mexican company. In the design process help was 

gotten from Isla Urbana’s worker Renata Fenton (design director). 

Since the residents have had some negative experiences of dry toilets in the past, the idea is that 

they can come to La Casita to test new technology and afterwards apply them to their own houses. 

Irais Velasco made her thesis about dry toilets at La Casita. Idea is that people can use the 

compost as a fertilizer in their gardens because the soil is not rich in nutrients. However, the 

fertilizer should not be used for plants grown for human consumption.  
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Figure 14 Shower technology designed by Andrea (Andrea's thesis 2019) 

 

3.4. Water laboratory 

In 2021 the water lab was designed, and a list of needed equipment was gathered. It was defined 

that the conditions don’t need to be that special and that the equipment is more important.  

 

Figure 15 Blueprint of the water laboratory (ALM 2021) 
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List of needed equipment: 

● glassware: 

o beakers from 50 ml to 2000 ml 

o measuring cylinders from 5 ml to 1000 ml 

o glass plates, diameter from 5 cm to 20 cm 

o filtration equipment (water suction, bottle with a nose, clamp, filter holder, filter 
papers) 

o burettes for titration (plus necessary support structures) 

● pipettes, pastor pipets may be enough but proper ones to measure from 100 ul to 5 ml are 
also a good idea 

● magnetic stirrer + magnet 

● microscope to see what's in there 

● oven/temperature controlled space for bacteria growth analysis (agar plates and such to go 
with them) 

● fridge (maybe not necessary) 

● sink 

● table which is stable  

● an electronic scale (from 0.1 g to 2000 g for example) 

● chemicals 

● (maybe a vacuum pump, European price 500€) 

● budget for lab equipment 

 

 

3.5. Aljibe – La Casita water tank 

The Aljibe is a water tank located next to La Casita Complex and it works as a water source for the 

kitchen making lunch for school children and others cooking in the La Casita kitchen. Volume of 

the current tank is about 250 m3: diameter is 10 m, depth 3.2 m and wall thickness 30 cm.  

Currently the tank is cracked thus it is not in use. In 2021 a reparation plan was made, proposing 

the use of a geotextile to coat the whole tank. It is assumed that if only the cracks were fixed, the 

tank would probably just crack again. 
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The rainwater collection system is not planned yet in sufficient level of detail. It has been talked 

about that the water would be collected from the rooftops of the buildings around the tank. The 

rooftops will be most likely to be built half metal and half from palm tree material which is a 

traditional Mayan architecture style. This means that only the metal part can be used for water 

collection purposes.  

A filtering system should be included for the collection system. A company called Isla Urbana has 

been consulted by Andrea for her thesis in 2019. Isla Urbana has good and simple filtering 

systems for different purposes which don’t require any electricity. They can be contacted again 

when starting to design the rainwater harvesting system. 

It is still under discussion whether the Aljibe tank should be connected to smaller tanks, for 

example to the one to be installed in the kitchen. It was under discussion that maybe a manual 

pump would work for this purpose. 

To prevent contamination of the tank water, it should be covered so that animals cannot get inside 

it. The community members have also said that they are worried kids to fall in. 

It is also yet to determine whether the tank will only serve the people using the La Casita or if all 

members of El 20 should be able to use it. This requires more research and analysis on how much 

water will be needed for uses at La Casita Complex and whether there would be enough for the 

whole community. This also needs to be discussed with the board of El 20. 

 

  

 

 

 

 

 

 

 

 

Figure 16 Pictures of Aljibe 

Figure  Pictures and fixing plan of Aljibe 
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Figure 17 Plan of reparation 

 

3.6. Water collection and water use 

One subproject in 2021 was to make a plan for water collection but due to lack of information and 

tight schedule only water use analysis was done. The water use data is necessary to be able to 

understand how long the collected rainwater lasts currently, and how much it needs to be improved 

in order to have a sufficient amount of good quality water available around the year. Since the 

water use changes between families and during the year, it is difficult to make just one scenario of 

water sufficiency. 

Based on interviewing Ofelia (2021) and the water use habits she told, a water use analysis was 

made, however the analysis is still not good enough and there are many uncertainties. Eventually 

the analysis is going to be the base for determining the amount of needed rainwater collection 

capacity, and thus designing the artificial lake. 

Below is gathered the water use data Ofelia told us considering her family. Her family consists of 7 

people. 
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Table 1 Water use data gotten from Ofelia in 2021 

Use Source Amount 

Cooking rainwater 6 liters / dinner 

Washing dishes rainwater 10 liters / dinner 

Cleaning well water 5 liters / day 

Washing clothes rainwater (well water during 
dry season) 

60 liters / time + washing 
clothes twice a week 

 

Table 2 Water use amounts from other sources 

Use Source Amount Source of number 

Drinking rainwater 3 liters / person / day WHO 
recommendation 

Hygiene + shower rainwater 15 liters / person / day Andrea’s thesis (2019) 

Toilets well water / water from 
washing clothes 

8 liters / flush ALM 2015 report 

 

The analysis mainly consisted of two scenarios. In the first scenario water use was assumed to 

stay constant throughout the year where rainwater was used for drinking, cooking, washing dishes, 

showering and laundry. In the second scenario the water use is close to the real case where the 

water use changes during the dry season. Here it was assumed that from November to April 

rainwater is only used for drinking, cooking and washing dishes whereas during the rest of the year 

the water use is the same as in the first scenario. The excel used in the analysis phase can be 

found in the Action Lab Mexico’s drive for which an access can be requested from ALM founder 

Claudia Garduño. 
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Table 3 Current daily water use per house 

Total water use 314 liters 

Rainwater use during wet season 156 liters 

Rainwater use during dry season 54 liters 

 

 

 

Figure x Amount of stored rainwater if water use habits remain constant throughout the year 

 

Figure x Amount of stored rainwater if water use habits change during the dry season (November-April) 
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Figure 17 Water collection system and water tank in El 20 

 

3.7. Artificial lake 

The artificial lake is planned to work as a backup water source when the households’ own 

rainwater storages have been emptied. Meaning that the lake will be filled during the rainy season 

and then used during the dry season. The lake will be located on a hillside outside of El 20 in order 

to get the distribution work on gravity. 

It has been planned that the lake water will be transported to the village through a pipe. It is yet to 

be determined whether the pipe will go straight to the La Casita and fill up the Aljibe or to have 

multiple taps on the pipe. 

Based on the calculations the lake needs to provide around 5 200 m3 with the current population. 

However, since the population is assumed to grow in the future, the volume of the lake should be 

larger. 

Because the climate in El 20 is very hot, the evaporation rates are really high. This needs to be 

considered when designing the final measures of the lake. It would be good if the lake was covered 

in some way to mitigate the evaporation effect. 

 

 

3.8. Río Arronte Fund Application. 

The team found Gonzalo Rio Arronte application funding for water issues. The work was divided to 

fill the documents, the budget, work breakdown structure and phasing, material takeoffs and 

stakeholders in the project. 

And for framing the problem-solution strategy the team made a logical framework, a problem tree, 

an objective tree, and alternative seeking, shown in the Appendix 1.  



 

 
 

24 

4. What next? 

Here is a list of suggestions of what could be done next in order to increase the water quality and 

quantity in El 20. 

 

4.1. Water hardness: filter 

The water filter has been tested to work, but more detailed research and testing is needed. Future 

research questions include: 

● How much ash needed to reduce the hardness enough for human consumption/laundry? 

● How long a certain amount of ash remains functioning before it needs to be changed? 

● How large a filter is needed to get enough water per day? 

● Is one large filter or multiple smaller ones more reasonable? Furthermore, drawing a proper 
design fitting for desired flow is another detail for research. 

If the filter was used, the softened water could be used for laundry. This would decrease the use of 

rainwater and thus collected rainwater would last longer. The traditional way of using ash to soften 

water should also be brought back as a common use for which strategies should be thought of. 

 

4.2. Ground water quality: E. coli  

Because E. coli was found in all parts of the town, there are probable multiple sources of 

contamination. More research and testing are needed to determine whether the contamination is 

coming outside of the well through groundwater flow or from air due to not covering the wells.  

Since the wells were tested in 2017 those should be tested again to see if there is change.  

Easy way to determine the way of contamination is to cover the wells and test the water again after 

a period of time to see if it makes a difference. 

If the covers do not have an effect, the septic tanks should be researched to determine if those are 

the source. Since the locations and natures of the septic tanks are not known, a sewage camera 

and a GPS device could be used to determine where those are located and how those were 

constructed. 

The flow direction of groundwater and its relation to the wells and septic tanks could be analyzed. 

 

 



 

 
 

25 

4.3. Showers (& dry toilets) at La Casita 

Next step for the showers is construction.  

Some kind of filtering of gray waters should be designed to prevent waters from showers 

contaminating surrounding areas and groundwater. Andrea’s thesis included an initial plan of 

biofilters, but the plan should be designed further. Eco friendly soaps should be used in the 

showers. 

Dry toilets need to be designed further and a flood barrier should be included. 

 

4.4. Water laboratory 

A waste disposal system needs to be designed because the samples cannot be returned to nature 

after adding the chemicals. An idea of collaborating with Calakmul university was raised and this 

could be researched more. 

Idea of the water laboratory is that the community members will be doing the water tests on their 

own and thus training of the community members is needed. This training process and content 

needs to be thought of. 

 

4.5. Aljibe – La Casita water tank 

Next step for Aljibe is to fix it. Probably more research is needed to have a clearer idea of all the 

materials and processes required. Maybe a local company can be included? 

Further in the future, when the tank is in use, a monitoring phase is required in order to ensure that 

it is working and there are no leaks, especially during the first rain season. 

 

4.6. Water collection at La Casita 

A rainwater collection system needs to be designed. Current plan is that the rooftops of the 

building will be collecting the water and the rooftops will be connected to the Aljibe.  

A filtering system should be included, and it needs to be determined whether all water should be 

filtered the same way. The collection systems and filters provided by Isla Urbana could be used. 

Some kind of pumping needs to be designed to transport water from the Aljibe to smaller tanks 

such as the tanks in the kitchen.  
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4.7. Water use 

Water use analysis was done based on one family’s water use, meaning that it might not 

correspond to the real average of El 20 residents. Thus, more interviews and analysis should be 

done.  

Another option is to install water measuring devices to a few water tanks which would measure the 

water levels in each tank. This would enable more accurate water use data. However it would 

require help from the residents. 

Interviews should also include questions about water treatment, such as boiling and chlorination, 

because treatment habits are still unsure when those are used. 

Questions about reuse of water could also be asked. Based on the answers, maybe additional 

reuse habits could be promoted. 

 

4.8. Artificial lake 

The measurements of the lake need to be determined when the final location is known and make 

sure it fits in the site and determine its final subcomponents. 

Covering, filtering, and distribution systems need to be researched and designed. 

 

4.9. Río Arronte Fund Application 

The project for the water strategy will have to wait for the fund’s approval. If it's not approved, the 

project will need to be refined, and seek the funding for the next year or to another fund program. 

However, it is approved, the next Action Lab’s teams in 2022 and probably 2023 will have to work 

with the community to get the projects executed.  
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5. Appendices 

 

Appendix 1 - Río Arronte’s problem framing diagrams 
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