
Brief summary 

This report has been made to develop and describe a water harvesting system to 

help the collection of water in the community of Sandikhola. To make up for the lack of 

water, and specially drinkable water in the region, we decided to go with a fog-catching-

tower concept, that will condensate the air humidity water during the dry season and store it 

for drinking purposes. The harvested water will be drinkable and won't need any filtration 

processes, making it efficient and saving time. Besides that all the materials used in the 

tower are available in the region.  

 

Development of the design criteria to suit the community needs. 

The community of Sandikhola has a water harvesting problem. During the dry 

season, the waterway where they collect water from has its flow/volume deeply diminished 

because of Nepal's climate peculiarities. During the same season, the precipitation in the 

region also has a deep decay, as shown in the graphic below. 

 

 
 

Besides the difficulty of the community in acquiring water during the dry season, the 

“Design 2 (WASH)” brief points out that water drank in Sandikhola has been tested with high 

levels of coli form and that water quality testing kits are unavailable and expensive. Besides 

that, Jenny Turner (EWB) has pointed out in the forum that “the water is not 100% clean to 

begin with, so the tank can build up contaminants over time...”. 

Based on this data, our group has focused on finding a harvesting system that will 

collect clean water (thus trying to prevent waterborne diseases among other problems) and 

that won't base itself on the waterway or rain water (that diminish in the dry season). Also, 



accepting that we are centered in collecting water for drinking purposes, we decided not to 

aspire to reach high levels of water collection per person, basing that choice on the fact that 

the average person needs to drink around 3 liters of water a day. We also agreed in trying to 

use as much local materials and techniques known by the community.  

 

Comparison of designs and preferred option 

 

Based on our design criteria, we started our research trying to find water harvesting 

methods that already existed. Firstly, we found a quite old method used for decades in 

countries like Argentina and Peru, the so called fog catchers. The concept of fog capture in 

Peru, for instance, seemed to be a clever solution. The country, according to an article from 

the Guardian (2012), has less than 4 cm of rainfall a year but reaches 98% of air humidity; 

so using a system made of mesh and wood structure, water is "caught" to supply nearby 

communities. Another type of structure has been utilized in the Chanaral village in the driest 

desert of the planet in Chile; where, according to the Daily mail (2013), the fog-catching 

system has allowed the community to farm in a totally hostile environment by using 

polypropylene nets to collect droplets from the water vapor. As the website "revolution 

green" (2015) describes, an organization called “Fog Quest” have been utilizing fog catching 

technologies throughout the world, only demanding from the environment fog and mild 

winds. 

 

After finding interesting information about the fog catcher, we found a different 

method of collecting air humidity: The “warka tower" (2015), a startup project of a bamboo 

tower projected to collect the air humidity in Ethiopia in order to provide drinkable water to 

local tribes. The design of the tower has many environmental features that wouldn’t make 

sense in the Nepal context (such as imported plastic mesh), but the general design is really 

simple and achievable by the local population, what made us mold our solution on theirs. 

They also have explanations on why the water collected from the air is drinkable and that 

has helped us on our search for clean water.  

 

Finally, we also found the “dew bank” (2010), a small steel structure that collects the 

dew from the desert and stores it in a reservoir to later be drank. Even though that is an 

individual and relatively expensive solution, the use of steel to better condensate the air 

humidity was a thoughtful choice that we thought about integrating in our design. Besides 

the designs mentioned above, we also analyzed handmade fishnets from the Mediterranean, 

the handmade bamboo drying racks made in Sandikhola and the water tanks 

skeletons/structures from the Nepali community as a possible structure form for our 

harvesting system. 

 

Based on all this collected information, we came up with different designs that we 

thought would fit the design criteria and at the same time integrate all of the technology we 

found in an achievable way. The top results (see the images below) then were analyzed: 

 

 

 

 

 



 

 

 

Both designs had some flaws and after comparing them and combing their strength 

we came up with the final design. While the design 1 had a ferro-cement tank for itself what 

would be a waste of material, the second design had a weak structure and was rather 

focused on collecting rain water. After revising our source materials and discussing our 

designs we came up with the final design (see below design 3):  
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Details of the technical solutions  

So, to build a dew/fog/air humidity catching tower, we needed to check if the humidity 

levels of the region were adequate to the required standards. Firstly we compared the air 

humidity from Ethiopia (where the Warka tower is projected to work) and from Kathmandu 

(closest center to Sandikhola), and we found that the overall humidity from the Nepalese city 

is much higher than the one from Ethiopia, and specially during the dry season when it is 

projected to work. See graphs below: 

 

 
 

 
 

Also, comparing the humidity graphic with the rain graphic it is clear that the lack of 

rain and water in the village is compensated by a raise on the air humidity during the dry 

season, reaching almost 90% all season. If the warka tower can collect up to 100 liters per 

day in a dryer environment, surely we can collect at least the same in Sandikhola.  

But to avoid Warka tower’s complex design structure, specific mesh material, no 

directing tubes for collection, and almost no relation with the reality in Nepal; we changed its 

features (as it can be seen in our 'design 3' picture).  

Firstly, using cotton mesh instead of an imported material will diminish the harvesting 

quantity, but will make it more accessible and achievable.  Cotton mesh has been used in 

countries like Peru and Chile to collect air humidity efficiently and it is available in Nepal (so 

it is the putative achievable option). Also, inspired in the “dew bank” design and in the water 

tank skeleton, our group decided to mix the cotton mesh with chicken wire. Firstly because it 

makes the structure stronger and more stable; and secondly because, as in the “dew bank”, 

the stainless steel helps the condensation process. This way, the chicken wire will be 

Ethiopia 

Kathmandu 



compensating the diminished collection caused by the cotton mesh. Our group wasn’t able 

to find the specific mesh used in fog catchers in Nepal or its price, and based on that we 

decided to adapt our tower and use average cotton mesh with chicken wire; but if the mesh 

used in other projects by NEWAH is available in Sandikhola or can be used there, it would 

be much cheaper and efficient to use it, and it would spare the use of chicken wire. 

Besides those adaptations, we also appropriated the fog catchers collecting method, 

attaching the pipes to the base of the mesh and directing it to the existing tanks. In this way, 

a tank will be able to collect water from different towers and its size and place can be 

arranged according to the specific needs of the community. Also, to optimize the harvesting 

of water in a simple shape and to compensate the expectation of water collection  

differences and material differentiation, we made the tower bigger and taller than previous 

models, trying to have more mesh area and in this way collecting more water.  

About the purity of the water and the technical specificities of the drinkability, we 

deemed the collected water clean due to the information found on the "Fog quest" website 

(2005): 

 

“Fog water chemistry has been studied and found to meet World Health Organization 

drinking water standards. Because it is produced in remote areas few sources of potential 

contamination are present. Normally bacterial contamination would also not be an issue 

since it is very unlikely that there would be harmful bacteria in the fog. The mesh itself 

rapidly cleans itself from any dust that may have settled on it during a dry period. Once the 

water is produced by the fog collector the same precautions and considerations apply as for 

any other water source." 

 

Functionality 

 

So basically, the tower system extracts moisture from the atmosphere, condensing 

the water and making it drip through the mesh. The droplets then are pushed by gravity and 

slowly go to the fitted pipe at the bottom of the structure, which transports the water to the 

water storage tank. The skeleton structure consisting of Bamboo poles divided into 3 parts 

which are grouped as a hollow cylindrical shape utilizing hemp wires to tie the bamboo 

together, maintaining the integrity of the structure. Within the cylinder of Bamboo poles is the 

cotton mesh connected with chicken wire. Designed to absorb the moisture from the air, the 

chicken wire increases the rate of condensation due to the cold surface of the wire and as 

well as supports the structure of the tower due to its strength. 

 

The mesh is connected to the bamboo structure by the wire in an inclined direction, 

so due to gravity the moisture only enters the mesh and does not leave it. The water 

collected from the atmosphere then travels downwards (towards the pipe) and eventually 

into the water storage tank. In addition to this, heavy rocks are connected to the bamboo 

structure, being used for anchoring and stabilizing the tower, potentially avoiding the tower 

from collapsing due to environmental issues such as wind and earthquakes. 

 



Construction 

 

The Harvesting tower undergoes 3 steps to be constructed: 

 

1. The bamboo is, if necessary, spitted in smaller parts to become more flexible; than it is to 

be placed and tied in the cylindrical manner ensuring that there are three divisions of 3 meter 

bamboo poles. Those divisions and other specific measures can be seen in the "Design 3" 

image.  

2. The cotton mesh and chicken wire are then mixed by being tied together one on the top of 

the other (being the chicken wire on the side that will eventually be inside the tower). Each 

mesh size is specified in the Design 3 image. The meshes are than attached to the three 

specific parts of the tower and the pipe is fixed in the lower one.  

3. All three sections of the tower are then connected with strong wiring to the heavy rocks 

ensuring the structure is thoroughly planted. 

 

The pipes beneath the mesh should be cut in half through the longitudinal plane, in order to 

collect the water, as it drops from the mesh. 

While the construction of the tower takes up to four days being made by six people, the 

assembly of it only takes three hours and it just needs three people.  

Community 

The concept was developed in a way in which members of the community as well as 

skilled laborers would be able to assemble the product through a very simple process. For 

instance, the cotton and chicken wire structure can be assembled by the community; while 

Laborers or those from the community who are skilled in handling bamboo (like the women 

who build the bamboo drying racks), can assemble the bamboo structure. Those who are 

skilled in pipe work can connect the round of pipes to the storage tank. All the work done in 

the tower is either something that the community has already worked with (pipe work, 

bamboo, etc.) or something simple and achievable without training (tying together, 

assembling, etc.).  

Environmental 

This project aims sustainability through utilization of renewable sources of materials. 

All the materials used in the tower are available locally. Cotton and bamboo, for example, 

are very abundant materials that are grown naturally and are biodegradable at the end of 

use; At the same time, chicken wire is an affordable material that is used locally. And both 

chicken wire and bamboo can be recycled or reused.  

The concept of the design was made in order to avoid electricity and heat expenses 

and to minimize the necessary land area (rather making the tower taller that wider). Some 

cutting will be involved, however the waste materials can be recycled or reused, reducing the 

impacts on its end-of-life phase. Besides that, materials and the product as a whole will not 

contaminate the water collected and the environment, and it will not generate pollution. This 

product was designed to function on a long term; specially because the product can be 

maintained very easily, and if it is damaged, it can be repaired utilizing replenish able 

materials.  



Economic 

 Table 1 – Estimated costs of the design solution based on the EWB tables of costs and other 

EWB resources. 

 
Dimensions and Quantity 

US Dollars ($) 
(NPR/100)  

Chicken Wire 3ft wide per meter (180 meters) 350.00 

Cotton 154 m2 (1cm thick) 465.00 

Bamboo Diameter: 8mm; Length: 1260 m 760.00 

PVC Pipes 11 meters 25.00 

Total ***** 1600.00 

Total: 159930.0 Nepalese Rupees; 
Price by Area: 10.40 US$D/m2 

 

This final design is considerably expensive but provides an affordable long term 

solution. This tower will provide around 100 liters of drinkable water per day, what can 

supply clean water for more than thirty people a day. Dividing the cost between the benefited 

dwellers and understanding that cutting coli form consumption will deeply diminish disease 

expenses makes the price seem achievable and affordable.   

The assembly is easy and can be done with just the members of the community, 

even though it would be advisable for skilled laborers to be brought for assembly. Not many 

tools are required, so not as much is spend on accessories. Tools such as bamboo splitter 

and pliers can be substituted by whatever tool they have in the community that has the same 

function or objective; and most tools would probably be readily available in the community. 

The tools that can be needed during the building are: Bamboo splitter, drill, scissors, saw, 

measure tape, ham, (if available) sewing machine, and pliers.  

 

The community does not have much funds between each other. Majority of the 

community earn little income. Minority of the community do not have any income and have 

low supplies of food. The cost of this idea is exceedingly expensive to the people of the 

community individually, but if founded collectively like the water tanks, the water towers are 

affordable and will cut expenses with disease, cleaning water, collecting clean water, etc. 

  

Social 

 

This project is designed as a solution for the whole community. As the small society 

suffers from lack of water during the dry season, the tower will fulfill their needs and supply 

clean water for the whole community. The idea does not affect any cultural and religious 

beliefs of the community and bases itself on techniques/materials used in there such as 

bamboo drying rack or the ferro-cement water tank.  

 

. 

 



Community issues and consultation process 

Although a language barrier will be a huge factor in terms of inhibiting progress in 

regards to collating information to the locals, a volunteer or hired translator could be used to 

gather information during questioning between researchers and those in Nepal. 

Furthermore, contacting local authorities and influential individuals and/or groups 

could encourage locals to participate and perhaps contribute towards the design itself 

through suggestion and general information in regards to their living standards and general 

living methods in terms of water supplied and what they feel is necessary, and how they feel 

it could be improved in terms of collating water. It would also be interesting to inform them 

(even though the EWB forum answers show that the population from the community knows 

it, but just has no alternative) that a lot of the diseases that they have come from coli form in 

the water; and how contributing to the project would, in the medium to long term, actually 

save money.  

As the product develops and progresses, it is extremely important to keep locals 

informed in terms of the status of the development, the installment, general use and the 

maintenance of the systems implemented. 

Another issue that might affect the assembly of the product is possibility that the 

community have lack of access to the equipment required to assemble the product, for 

example: bamboo splitter, pliers and drill. The community as whole can gradually purchase 

the equipment when they have enough funds or try to find adequate substitutes to those 

tools (a bamboo splitter can be replaced by a machete or a cutlass tool, if the user knows 

how to handle it). Otherwise, skilled labor could be hired to assemble the product, as they 

have they own set of equipment and skills. 

Team Reflection 

Athos Roman - Practical solutions to world problems, managing a team. 

"Being a half Brazilian student, I was used to understanding problems such as lack of 

drinkable water and difficulties in general. But the project has made me think about those 

struggles with an engineering perspective: rather focusing on the possibilities of solution 

than in the origin of the problem. That made me see many possibilities in my engineering 

career and also in Brazilian struggles.   Besides that, during the development of the work, as 

I was the only Industrial Engineer student in the team, I stepped up and assigned the task 

and controlled the deadlines, which made us more efficient as a group and made me 

understand the necessities and responsibilities of being a leader. The project trained me to 

be a better Industrial Engineer and gave me leadership experience."  

Giovanni Forioni Bragaia - Design skills, teamwork and new knowledge. 

"As I was assigned in the group with the designing part as well as to transform the ideas into 

feasible solutions, I had to learn much more about CAD softwares such as CATIA, and 

enhance my perspective of designing, making solutions more achievable and practical. The 

EWB project has improved my English language skills as a Brazilian Mechanical 

Engineering student, and my understanding about the functionality of a design. I had no idea 

how I would be able to design something using just simple materials such as bamboo, but 



through a constant feedback process among the team, the practical issues of our ideas 

could be solved using simplistic and locally available materials.” 

Shamul Hoque – Design Skills, Team Player and Researcher. 

“My responsibilities ranged from gathering information in regards to the community, the 

current situation of their surroundings and families in terms of wealth and general duties 

carried out in terms of collecting safe water. In addition to this information was also gathered 

including the types of materials used and the manufacturing process. Contributions and 

feedback was also given throughout the project, ensuring the project continued in an efficient 

manner. This project has allowed to gain a better understanding the issues faced by the 

community as well as improved by communication skills as well as my research skills. ” 

Suhayb Manzoor – Design Skills, Team Player and Researcher.  

“This project provided me an insight into the severity of the water collection issues in Nepal, 

and throughout the world. Extensive research into the social and economic status of the 

country in order to design products of an appropriate manner which would be efficient and 

which would be able to be constructed from locally available materials. Throughout the 

design process contributions and feedback was given with use of the information I had 

gathered, as well as with knowledge and experience having stayed in parts of Pakistan 

which struggle to receive a constant supply of safe water. Although a general team member, 

suggestions were made to all team players in order to aid in improving the efficiency and 

organization of the group, ensuring it progressed in a positive manner. 

Summary 

Ultimately this report establishes and the fog catching tower discussing the concept and how 

it differs from the conventional method due to alterations implemented subsequently 

improving the efficiency and effectiveness in collating water from the atmosphere. In addition 

to this the construction of the product is discussed alongside the economic and 

environmental impact as well as the aims established during the design of this product. 

Other elements are discussed such as limitations and obstacles with solution to this issues 

discussed. Ultimately, establishing the methods required in creating a concept, the 

manufacturing process as well as the social and economic issues and solutions which could 

potentially arise and what solution would be implement in order to conquere. 
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