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PREFACE
The momentum for this study came from the need for a body of critical analysis on the 

status of fog water collection projects in Nepal. It was written for the purpose of 

reflection, and to define what role fog water collection will play in future water and 

sanitation development in rural hill areas. That the technology itself works has been 

documented at length, and it now must be critically examined within the Nepal context to 

decide when and how it is suitable to use. As such, this study was written for the benefit 

of water agencies and their partners involved in the development, funding and 

implementation of such projects in the rural sector. It will hopefully serve as a useful tool 

in this respect.

Currently both NCDF and NEWAH are working to develop fog collection technology for 

the benefit of ridge communities in Nepal. Successes and failures in its pilot stage have 

resulted in many valuable lessons learned, both in regards to technical and the social 

aspects of project implementation. However, documenting and integrating these lessons 

and experiences into an effective course of action has proven difficult. What’s more, an 

undeveloped understanding of the technical and practical parameters of this technology 

has hindered progress. The potential for fog water collection in Nepal is promising, but 

only proper examination of its many dimensions will decide where, how and to what 

extent. Identifying technical and practical parameters, for the benefit of all stakeholders, 

was the next logical step. 

Fog collection technology has been met with some skepticism in Nepal. Compared to 

more rooted technologies such as gravity-flow systems, fog collection has a limited 

application and requires very special environmental and social prerequisites for success. 

However, we must consider the essential niche that fog water collection fills in Nepal. In 

many hill areas the communities have no viable water access other than distant and 

unreliable sources. For the most marginalized communities, living high on ridgelines, fog 

collection can be very effective and successful, eliminating the burden of carrying water

from lower elevations. The ramifications of fresh water in these communities are very 
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positive. In general, unique innovations for remote hill communities should be embraced

to make them a priority in regional and national development.

To this effect, this study is very much representative of the omnipresent challenge of 

engendering change and sustainable development in Nepal’s hill communities. It will 

hopefully shed light on the future role that fog water collection will play in this process. 

It will certainly provide a platform for further experimentation and innovation in the 

field, and perhaps, stimulate much-needed discourse on the needs of ridge communities 

in Nepal. It should be of interest to not only those involved in rural water supply, but also 

to engineers, scientists, development professionals and a general audience. 
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EXECUTIVE SUMMARY
Nepal is a country of tremendous geologic, climatic and ethnic diversity, and as such, 

water agencies face great challenges in developing projects that address the varied water 

resource needs of different communities. While rich watersheds and river systems are 

abundant, the distribution of fresh water and sanitation facilities in rural villages is still a 

major problem. The reason for this is due largely to prevailing environmental, 

management, technical and rights-related issues.

For the many communities in Nepal that have settled on hilltops and ridgelines, this is a 

particularly salient issue. Because ridge communities are generally located above suitable 

water sources, there are few options available for establishing a sustainable supply. 

Gravity flow schemes are unsuitable, and electricity is generally none-existent. Water 

procurement therefore remains highly labor-intensive, people walking great distances 

along steep terrain to retrieve a single vessel of water. The quality of this water is 

variable, the supply is often inadequate, and what’s more, water collection is usually 

carried out by women and children who sometimes spend 6-8 hours per day carrying 

water. 

Finding a sustainable alternative to the widespread practice of carrying water is 

paramount, and requires investigation into unlikely sources, such as the atmosphere. In

many of these ridge communities, the topology and climate are conducive to the 

formation of advection fog during the summer months. Fog is an often underestimated 

water source that can be passively harvested for domestic and drinking use. The

collection of fog water involves suspending large polypropylene mesh panels on 

ridgelines perpendicular to the movement of wind, on which water droplets in fog impact, 

and are then collected in a series of tanks for use at local tap stands.

To date there have been four pilot projects in Eastern Nepal, located in Dhankutta, Ilam 

and Taplejung. These first projects have proven to be unique and effective in addressing a 

social need for water in remote regions, reducing the drudgery of carrying water and 
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creating valuable time-savings. However, there are several challenges and problems 

associated with the implementation of fog water schemes in Nepal, including engineering 

integrity, water quality, water storage and maintenance, and perception by villagers. All 

of these technical and social impediments raise concern over the long term viability and 

sustainability of fog water collection schemes in Nepal. 

This study was therefore initiated to tease out the ramifications of these problems, and to 

make some recommendations for the future development of this technology in Nepal. 

Information and data was compiled from a variety of sources, and site visits were carried 

out to asses the current status of pilot projects. Project case studies became the focus of 

this investigation, allowing us to reflect upon and make critical analyses on many issues, 

including successes, setbacks and future directives.

In analyzing the case studies from these initial projects, it is clear that fog water 

collection is and will continue to be a useful technology for ridge communities in Nepal.

This is however, dependent on proper development, both technically and institutionally.

Several steps need to be taken to ensure that the potential for fog water collection is fully 

explored and thoroughly understood. Additionally, fog water collection is a new 

technology and there is still much to learn about its function in the Nepal context. 

Therefore, an action plan has been proposed to outline the continued implementation of 

fog water collection schemes, and to create a forum for discourse and dissemination of 

information and innovations from various stakeholders. 

Fog water collection, if properly developed, will emerge as an effective technology for 

greatly reducing the struggle to procure water in hill communities. Additionally, there are 

many opportunities to explore other applications of this technology, such as irrigation and 

reforestation/afforestation. Integrating fog with rain water collection may be the best and 

most effective option yet, with the potential to reduce drudgery and diversify income-

generation in ridge communities in Nepal and the greater Hindu-Kush Himalayan region.
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INTRODUCTION
Purpose
The hills of Nepal are home to numerous communities who struggle to access adequate 

water and sanitation resources. For the communities that have settled on hill tops and 

ridgelines, access is particularly challenging. In such communities conventional gravity 

flow schemes are unsuitable, as settlements are often located at an elevation higher than 

suitable water sources. People are forced to walk great distances along steep terrain to 

retrieve a single vessel of water. This water is not always safe, and is often inadequate to 

meet daily demands. What’s more, water collection is usually carried out by women and 

children who sometimes spend 6-8 hours per day carrying water uphill. 

Procurement of water in these ridge communities poses a special challenge, and requires 

an understanding of both the physical and social environment to develop an effective 

solution. In Eastern Nepal, the environment is characterized by the presence of thick 

dense fog which forms in the summer months. This fog represents a viable water source 

that can be collected with large polypropylene mesh panels placed on ridgelines 

perpendicular to the movement of wind, on which water droplets in fog impact, and are 

then collected for use at local taps.

This technology has been successful in other regions of the globe, and was 

experimentally introduced to Nepal in the mid 1990’s as a means of developing a 

sustainable source of drinking water for ridge communities. Currently, there have been 

four pilot projects in Eastern Nepal, located in Ilam, Dhankuta and Taplejung. These first 

projects have proven to be unique and effective in addressing a social need for water in 

remote areas. Projects are producing over 5,000 litres of water per day, and have reduced 

the dependence on carrying water from distance, erratic sources. They are passive and 

largely community managed. 

However despite the benefits, several challenges and problems have arisen associated 

with the implementation of fog water schemes in Nepal, including water quality, system
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maintenance, material procurement, engineering integrity and water storage capacity. 

These challenges, combined with a limited application and loose institutional footing, 

bring fog water collections long term sustainability into question. Furthermore, there has 

yet to be comprehensive documentation of the current status of these pilot fog water 

collection projects in Nepal, and no clear plan for development beyond its pilot stage has 

emerged. Such a study is an important next step in improving and developing fog water 

technology, and identifying the future direction of fog water collection in the hills of 

Nepal.

Objectives
Despite the implementation of four pilot projects in the last five years, there has yet to be 

a comprehensive documentation or analysis of how these systems have been operating 

and maintained. What’s more, several technical and social issues have arisen bringing the 

long term sustainability of fog water collection into question. A proper investigation is 

required to guide the development of this technology. As such, the objectives of this 

study are to (1) critically examine the current status of fog water collection projects in 

Nepal to address problems and successes, and to (2) better understand where and how 

this technology can be utilized. In doing so this study has several specific objectives:

§ A technical discussion to develop an understanding of the technology and how it 

has been adapted specifically for the unique conditions of the Himalayas. 

§ To provide a concise history of fog water collection research and implementation 

in Nepal.

§ Re-visit the existing projects to assemble data and case studies

§ Make some recommendations for the improvement of fog water collection in 

Nepal, and put forth a plan for its further development. 

§ Open an avenue for greater discourse on fog water collection and inspire 

investigations into its various applications that have yet to be explored in Nepal 

and the surrounding territories. 
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Significance
The implementation of fog water collection systems in Nepal is restricted by a high 

learning threshold and lack of technical resources. The significance of this study is that it 

consolidates vital lessons and experiences, allowing involved agencies, to reflect and 

improve upon the design, implementation and sustainability of their projects. The 

completed study will serve as an essential tool for agencies in the maintenance or 

rehabilitation of existing fog water sites, the development and implementation of future 

projects, advocacy and fund raising. It will additionally contribute to greater knowledge 

and awareness of this technology and its applications. The larger significance of this 

study is improved services to hill and ridge communities. 

Organizations involved
This study is a collaboration between Nepal Water for Health (NEWAH) and The Nepal 

Community Development Foundation (NCDF). NEWAH is the only water agency that is 

currently developing and implementing fog water schemes in rural Nepal, and their 

involvement has spanned roughly seven years. NCDF in Toronto has been active in 

advocating the development of fog water collection through advocacy, funding and 

academic work. Other agencies including CECI and WaterAid Nepal have played a 

significant role in funding projects and carrying out feasibility studies NCDC, SOLVE 

and AGCD are partners in project implementation. Additionally, ICIMOD and NWCF 

have played a role in advocating fog water collection in Nepal. FogQuest, an 

international non-profit for the development of fog collection systems, has had an 

important advisory role here in Nepal, providing invaluable guidance and support.

Methodology
The methodology used to generate this study was highly varied, involving literature 

research, field visits, discussions, data collection and analysis. Case studies form the 

foundation of this study. They are presented from technical and social perspectives to 

draw out issues relating to sustainability and are used to generate some recommendations 

and future directives for improving the viability of fog water collection in Nepal. The 

lack of documentation of fog water collection activity forced a reliance on personal 
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communications and direct investigation. During site visits, conversations were held with 

the Water and Sanitation Users Committees, Beneficiaries and Caretakers concerning 

project performance, operation, and maintenance. The condition of the system was also 

observed and documented. Conversations with NEWAH staff were also essential to 

developing both the technical section and the historical information. Amassing the 

various reports and data was difficult, as this data was often spread between several 

offices. It was largely sourced from NEWAH headquarters and the Eastern Regional 

Office in Biratnagar.

Limitations
There are limitations to this study that should be addressed here. The greatest limitation 

to this study is the number of case studies that exist. There are only four pilot projects in 

Nepal which made drawing definite conclusions difficult. Additionally, calculating 

statistics and doing in-depth cost benefit analysis very difficult, and many costing figures 

are generalized and do not represent averages or statistically derived values. For the same 

reason, we were unable to present strong, empirical comparisons to other technologies 

available. The political situation in Nepal was another constraint to this study. Blockades, 

strikes and political shifts during the study period made getting to the remote fog 

collection sites difficult, and resulted in limited time spent at project sites. The Pathivara 

site was not visited due to both time constraints security reasons. Its case study is based 

largely on pre-existing information and accounts from people who have recently been to 

the site. 



A Critical Look at the Development of Fog Water Collection in Nepal

13  

BACKGROUND AND CONTEXT
FOG WATER COLLECTION
For centuries people in arid regions have harvested the water that collects on trees and 

other natural features during fog episodes. Using gourds and skins to harvest the water, 

many communities have utilized this method to survive during water shortages or

droughts. The technology used today essentially mimics this process, employing

vertically mounted plastic mesh panels combined with an effective storage system to 

collect large quantities of water. The amount of water available for collection is 

determined by the number of collectors and the collection rate at a given area.

Modern fog water collectors were developed in the mid eighties by a group of Canadian 

and Chilean scientists (now FogQuest) to supply water to rural communities where 

traditional sources such as rivers, wells and pipelines where not accessible. In many arid 

parts of the world, rainfall is less than 50 mm per year, and settlements may be located at 

great distances from fresh water sources. Fog, or orographic cloud, is an often 

underestimated source of water for these communities. However, on mountains where 

fog is carried over the surface by the wind, liquid water content can be very high. Using 

fog collectors erected on ridgelines to intersect moving fog, this source can be harvested 

for applications ranging from drinking supply to water for agriculture, forestry and 

livestock management.

Fog water collection has been successfully implemented in several countries around the 

globe1. Along the arid coast of Chile, fog collectors provide a drinking supply to the 

village of Chungungo that exceeds 11,000 liters per day at peak operation, transforming 

the landscape and greatly increasing water consumption within the community. In South 

Africa fog water is utilized to supply schools where ground and surface waters are 

insufficient. In both Ecuador and Peru, fog water projects provide a water supply to 

impoverished mountain communities for drinking and reforestation purposes. In the arid 

country of Oman, experiments have been conducted to harvest water in the mountainous 

  
1 See www.fogquest.com for current information on current fog projects around the globe. 
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southern region (Schemenauer, et al, 1994). Other projects can be found in Eritrea, 

Venezuela, and in Guatemala. 

As we will discover, the topology, climate and the technology of these projects are not 

immediately representative of the path of development in Nepal. Fog water collection has 

been largely implemented in arid areas where there is a shortage of fresh water. In Nepal, 

there is an abundance of fresh water resources; however, access to this water is often very 

difficult in hill and mountain regions. The marked seasonality of rainfall and the steep 

terrain means that many communities face shortages for much of the year. For the many 

communities that have settled on hills and ridgelines, access to what requires carrying 

water from far off sources. What’s more, in many parts of Nepal economic realities 

restrict the development of effective water procurement schemes, and villagers are 

reduced to labor-intensive means of procurement. Fog collection can be employed in 

these hill and mountain regions of Nepal.

AN OVERVIEW OF WATER RESOURCES IN NEPAL
Nepal is a country of incredible geographic range and topographic relief. Over a 

relatively short distance, the terrain rises from the sub-tropical plains of the Terai, to the 

middle hills, and finally to the Himalayan mountain range in the north. The extreme 

elevation gradient from the plains to the mountain peaks is the product of rapid mountain-

building forces and vigorous erosion processes (Gurung, 1999). The Himalayas are a 

series of narrow ridges traversed by deep river gorges forming tremendous vertical 

contrast over a short horizontal distance. The result is a complex diversity of topology, 

ecosystems, and climates.  

A Storehouse of Water

The Himalayas are a tremendous storehouse of water, providing this resource to over 500 

million people throughout the Hindu-Kush region (Banskota and Chalise, 2000). The 

Himalayan range is literally carved by the Sutlej, Karnali, Kali Gandaki and Arun rivers 

which flow from their headwaters on the Tibetan plateau down into the expanse of the 

Terai plains and ultimately on to India. These rivers and streams are a valuable resource 
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for hydro-power development, industry and recreation. Likewise, monsoon rains that fall 

yearly on the mountainous country create watersheds that form the foundation for 

agriculture, and replenish ground waters that are the basis for drinking supply, domestic 

use and irrigation. These rains are also responsible for landslides, floods and other natural 

disasters that effect life from the mountains to the plains. It can be said that Nepal, its 

people and their livelihoods are deeply rooted in an abundance of water and its 

movement.

Figure 2.2: Major River Systems of Nepal

The presence of these perennial mountain waters has allowed people to inhabit regions at 

higher elevations than anywhere else on the planet. Livelihoods are extremely varied, but 

all communities are dependent on access to water for survival. In high mountain regions, 

seasonal settlements at nearly 6,000 meters utilize glacial waters for the sustenance of 

herds of yaks and sheep (Banskota and Chalise, 2000). In the middle hills, communities 

can be found scattered along all but the steepest of slopes, terracing the land to harvest 

rice and grain irrigated by summer rains. As idyllic as these communities may seem

though, the story of water procurement is one of struggle. While endowed with an 

abundance of fresh water sources, many hill and mountain communities still face 

immense odds in effectively accessing and utilizing this resource.
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Water Resources in Hill and Mountain Regions
In hill and mountain regions there is marked seasonality to water sources. This is dictated 

primarily by the south-west monsoon which forms in the summer months from the Bay of 

Bengal. While the monsoon has little effect on Western Nepal, it is very strong in the 

eastern part of the country, with effected areas receiving 80% of the yearly rainfall 

between June and September, while the remainder of the year is mostly dry. Such a 

precipitation pattern greatly affects the seasonal water supply, and water scarcity is 

common in the dry months. Many hill communities generally have to cope with either too 

much or too little water at different times of the year.

Altitude also changes rapidly over short distances, which has both advantages and 

disadvantages for the development of water resources. Water bodies are often confined to 

glaciers at high altitudes or conversely to rivers in valley bottoms. For communities 

located on ridges or hill tops in between, steep slopes and fragile geology hinder the 

transport of water from the source to the point of supply (Banskota and Chalise, 2000). 

Variable climatic and precipitation patterns impose limitations to effective scientific and 

technical innovations for water procurement in these regions, and the changing paradigm 

towards large-scale water supply infrastructures is not applicable in many remote 

mountainous areas for lack of roads and resources. 

Water Procurement in Hill and Mountain Regions
In view of these factors, the struggle for water is a critical part of life in hill and mountain 

communities. The percentage of the population without access to safe water in hill and 

mountain regions is over twice that of the Terai (Figure 2.3). None the less, simple 

methods of water procurement have persisted for centuries and have for the most part 

been sustainable and effective. Gravity flow systems, dug water channels and rainwater 

collection pits, water mills and snow melt all represent ancient methods that are still 

utilized today in hill and mountain communities of Nepal (Banskota and Chalise, 2000). 

These strategies vary in accordance to the local topology, climate, technical know-how, 

consumption needs and culture. In the last twenty years pumps, plastics and PVC piping 
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have supplemented these means, reducing to some extent the toil of water procurement. 

The hallmark of these systems is that they are community managed and simply 

maintained. The cost to operate these systems is low, and from a socio-economic 

perspective, they are tailored to the community’s specific requirements and notions of 

water rights and tenure. 

Yet more recently, on account of 

several factors such as 

environmental degradation and 

population increase, these 

methodologies are no longer 

sustainable, unable to 

accommodate increasing demands.

Further, many water sources and 

collection mechanisms have fallen 

into disrepair due to negligence, a 

lack of water in the system, or 

conflict (Banskota and Chalise, 2000). The increasing demand for water, combined with 

a decrease in access, has made water procurement in hill and mountain areas extremely 

challenging. Labor-intensive means have become more time consuming and the amount 

of water procured is insufficient in accordance to lifestyle changes and a greater general 

consumption of water. These critical changes are most pronounced, and often most 

overlooked, in the most remote and impoverished of hill and mountain regions.

RIDGE COMMUNITIES IN NEPAL: A UNIQUE SITUATION
Ridge communities are a particularly unique situation in regards to water access because 

they are generally located at elevations above suitable water sources. In contrast to many 

hill and mountain communities that rely on gravity flow to supply water and irrigate 

fields, in ridge communities water must be procured from below. And because modern 

techniques and materials have yet to appear in these remote areas, people still depend 

heavily on traditional labor-intensive methods of water procurement. Geography and 

Figure 2.3: Percentage of Population without Access to 
Safe Drinking Water by Region
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remoteness has greatly limited water resource 

development in ridge communities, making 

these communities a priority for further study 

and discourse on the procurement of water in

Nepal’s hill regions. 

Ridge Communities: A Definition

Within the context of this study, ridge 

communities will be defined as settlements 

located between 1,500 and 3,500 meters on 

ridgelines, mountain saddles or hill tops that are 

connected to the surrounding topology by an accessible ridgeline. It is important to 

differentiate between ridge communities and their neighbors, which may be located at 

lower elevations and provide the central market or bazaar for satellite hill villages and 

ridge communities. Communities have settled on ridgelines for a variety of reasons, 

including their strategic positions, to escape the diseases of the plains, and to maximize 

farmable land around settlements. Ridge communities can be found throughout the 

middle hills and mountainous regions of Nepal and the greater Himalayan range. 

The Social Context
Ridge communities represent some of the most impoverished in the country, both 

economically, and certainly in regards to access and transportation, and other 

infrastructure. Development comes very slowly to ridge communities. These villages are 

rarely accessed by road due to the obvious difficulties of building roads through steep 

mountain areas, and modern infrastructure is generally absent. Unlike many other hill 

communities where the construction of roads has increased access to outside markets, 

communication, health care and water; ridge communities often survive at a subsistence 

level. Sanitation is a major issue, and electricity usually none-existent. Schools and 

hospitals are often located at long distances along rugged mountain trails. Accessing 

clean water is convoluted by a variety of factors, including steep mountain trails and 

highly seasonal sources. Carrying water during the monsoon months is a dangerous

§ Danda Bazaar, Dhankuta
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activity. Due to water scarcity, ridge communities rarely practice agriculture on a very 

large scale. Livestock and pigs are often kept, but the primary source of income is the 

hospitality business.

Still, ridge communities have for a very long time played an important role providing 

food and lodging to travelers. Dependent on foot traffic as opposed vehicular traffic, 

many are situated along trekking routes or portering routes between larger bazaar towns. 

With the systematic development of road systems and mountain airstrips however, their 

purpose has quietly diminished. People are able to travel farther than before by bus and 

plane, and no longer have to travel by mountain trails to reach their final destinations. 

The bypassing of ridge communities has left them in further isolation and the tourist 

economy in many has gone bust (Panos, 1999). It would not be prudent to suggest that 

the Maoist insurgency has contributed to this as well.

Difficulties Faced by Ridge Communities in Accessing Water

Water procurement in ridge communities is determined by access to water sources, or 

distance from the nearest source. Since many ridge communities are located at elevations 

above any suitable sources such as springs and streams, the use of gravity flow systems, 

common to many hill communities, is impossible. Where ground waters are available 

they are often limited, and may only provide restricted or seasonal access. Due to the 

great distance from developed centers, the implementation of conventional water 

procurement schemes are impractical due to the lack of resources and prohibitive 

expenses that are beyond the financial capacity of these communities.

The demand for water is often greater than the supply. Studies have shown that this is 

worsening too. The demand for water has steadily increased as the population of people 

and livestock has increased greatly in Himalayan communities (Banskota, 2000). The 

typical daily demand for water is 45 liters per capita, or three gagris of water for drinking 

and domestic use. This relates to drinking water supply2, and also includes water for 

bathing, cleaning and washing clothes. It is also important to keep in mind that many 

  
2 Drinking demand is typically 5 -10 litres per person per day
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ridge communities base their livelihoods on catering to trekkers and porters with lodges,

storefronts and small tea stalls. Operating a small business of this kind can drive the daily 

demand for water in excess of 150 – 200 liters, an impossibility for people who have to 

walk two hours to fetch fifteen liters at a time. 

Methods of supplying water are dependant on the particulars of the environment, its 

climate and topology. Rainwater can be collected and used in an efficient manner with 

the implementation of a simple rainwater harvesting apparatus. This represents an 

effective low-tech option. Snow melt represents another important source that is utilized 

during the winter months. Springs are identified as important water sources in all 

watersheds and mountain areas, and these sources are also highly utilized by ridge 

communities during summer months. Water comes sporadically and typically proper 

storage facilities for harvesting the water do not exist. 

In light of the options, water in these communities is carried from the source to the point 

of supply. The source is usually located at a great distance and often dries up in the pre-

monsoon months. These sources are almost always located at elevations lower than the 

village itself. The process of carrying water is a full time occupation in ridge 

communities. This work is usually performed by women, who in some instances spend 

eight hours per day carrying water over difficult terrain. This work is generally carried 

out in the early hours of the morning and again in the evening. The traditional method of 

carrying water is with a gagri, a copper or sometimes aluminum water jug that holds 

approximately 15 liters of water. Water is sometimes carried rested on the hip, though in 

the hills the gagri is generally carried on the back in a woven basket called a doko with a 

namlo, or trump-line, across the fore head. 

Water quality is an emerging issue as well. The increase of population, agriculture and 

livestock jeopardizes the quality of water being retrieved, and creates the risk of 

contamination. As settlements increase in size and population, livestock and agricultural 

activities increase as well. This means there is more human and animal waste being 
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added to natural systems, increasing the possibility of surface water and streams being 

contaminated as space becomes an issue.

What this emerging problem suggests is that water access in these communities needs to 

be re-assessed and reconsidered. Outdated methodologies and aging systems will only 

perpetuate the immense difficulties that ridge communities face on a daily basis. While 

topology has acted as a barrier to technical design in many instances, the difficulty of not 

being able to replicate successes, or to formulate a common, appropriate development 

pattern has proved most difficult (Dixit, 1999). The need to develop a simple effective 

method for procuring water in ridge communities is paramount, and will depend on an 

understanding of both the social and physical environment. 

FOG WATER COLLECTION EXPERIENCE IN NEPAL

Fog water collection has been identified within the last ten years as a potential technology 

for ridge communities in Nepal. However developing this short history of its introduction 

is not a simple task. There have been many individuals and institutions involved, and 

documentation of project work has been marginal at best. This is a brief historical 

background on experiences to date. 

The initial investigation into fog water collection in Nepal began in 1997 under the 

initiative of Kevin Kowalchuk, a filmmaker that had previously visited Nepal as part of 

the IMAX film crew. Having learnt of the success of fog collection in South America, 

Kevin Kowalchuk made contact with the inventor of the technology, Robert 

Schemenauer a research scientist at Environment Canada, who would later go on to found 

Fog Quest, and international NGO promoting fog collection technology. Kevin proposed 

investigating the potential for this new technology in Nepal, and the two went to work 

outlining objectives and finding funding for this endeavor. 

Robert Schemenauer had previously worked with the Canadian Center for International 

Studies and Co-operation in South America, and contacted them about the possibility of 

beginning some tests in various regions of Nepal. CECI was eager to assist in this 
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endeavor, and in May of 1997 the Nepal Water from Fog Project was actively initiated 

and soon thereafter standard fog collectors were erected in Khumjung, in Solo Khumbu 

district and in Goth Bhanjyang, in the southern part of Lalitpur district in the Kathmandu 

Valley. While neither of these sites ultimately proved to be feasible, they allowed the 

newly involved team to feel out the technology and clarify objectives for further 

investigations.

The NWFP was well received, and as momentum increased CECI took a more direct role 

in its advancement. CECI committed to raising half of the estimated $ 80,000 necessary 

to bring the project through its experimental stage, and a group of individuals from 

Canada who would later form the Nepal Water from Fog Committee, set about raising the 

other half though domestic fundraising. As 1997 came to a close, CECI identified the 

need for someone to act as a principal investigator for the NWFP, and began the process 

of arraigning for a volunteer through the Volunteer Cooperant Program (VCP). At the 

same time the Nepal Water from Fog Committee was established as an advisory body to 

the NWFP to assist in fund raising and to provide technical support in project design. 

Francois Vitez, who was working as a CECI volunteer on another project, took over 

direction of the project in 1998, investigating potential sites and establishing working 

relationships with other agencies to advocate fog water technology. He distributed site

evaluation questioners and spurred dialogue among various potential stakeholders about 

potential sites for future investigation. At the same time he was transferring the data from 

Khumjung and Goth Bhanjyang to Environment Canada for analysis. Chris Kinsley, 

another CECI volunteer began to investigate individual sites, and Ilam was identified as 

the most promising region for fog water collection. In July of 1998 Rick Taylor, 

Chairman of the NWFC came to Nepal on a fact finding and advocacy visit to develop 

stronger institutional ties with potential project partners. While in Nepal Rick helped 

establish another SFC site in Naya Bazaar, and soon afterwards data collection began.

While CECI continued to develop the criteria on which to place a full-time volunteer as 

steward to the NWFP, Nepal Water fog Health was approached about serving as the local 
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partner in project development and implementation. The clear goal at this point was to 

identify a site suitable for full-scale implementation, and an emphasis was placed on 

increasing manpower and capacity. NEWAH immediately assumed control of the NWFP 

and Yubraj Shrestha was called upon to manage the project in its transitional stage. 

Working with Pablo Osses, a fog collection expert and member of the NWFC, NEWAH 

established two additional LFC locations in Kalpokhari Ilam, and in Ranimatta, Surkhet. 

Finally in 1999, Keith Mac Quarrie arrived to serve as the CECI volunteer to the NWFP. 

Anil Pokhrel had recently taken over as the NEWAH counterpart, and soon after they 

began implementation of the first large scale LFC implementation at Kalpokhari in Ilam. 

In the ensuing two years the NWFP would pick up speed, and NEWAH would go on to 

initiate several more SFC sites and another full scale LFC implementation at Danda 

Bazaar, in Dhankuta. While to this point the NWFP had focused primarily on

experimentally identifying the regional and climatological parameters for this technology, 

it was now beginning to transition towards community based project implementations. 

This presented several new technical and social challenges, and at the end of Keith’s term 

with the CECI VCP, there were several concerns over the sustainability of the technology 

as one of the projects fad failed and the other was non-operational. 

In 2002 a second volunteer, Bill Brabender arrived to further initiate progress on the 

NWFP. During his six month term working with CECI and NEWAH, a third LFC project 

was proposed for the village of Megma in Ilam, and construction began. Additionally, the 

site at Dhoje Danda was repaired to an operational state. However, at the end of Bill 

Brabender’s term, there appears to have been a disagreement over funding and the roles 

of the various stakeholders of the NWFP, which effectively ended the institutional 

involvement of CECI and largely ended the advisory role played by the NWFC.

Pradeep Kumar Regmi took over as the fog water supervisor for NEWAH, handling the 

social and technical aspects of project implementation as well as the institutional matters. 

The Megma project was completed in 2003 with funding from Water Aid Nepal, and 

Pradeep initiated another project in 2004 at Pathivara Temple in Taplejung. Currently 
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Pradeep is overseeing these projects, and proposals are pending for future projects. Fog 

water collection has been quasi-institutionalized, but a lack of funding and clear direction 

for integrating fog water into the project cycle has slowed its progression. Currently, 

NEWAH is developing a project for Tinjure Panchpokhari village in Terathum district. 
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TECHNOLOGICAL DISCUSSION
This section was written to provide a brief technical introduction to fog collection. First, 

it provides a simple description of important environmental variables to consider in pre-

feasibility studies. Second, it provides guidelines for assessing guidelines for site 

evaluation. Last, it describes the design modifications made to the fog collector in Nepal. 

This section focuses on the Nepal context, drawing primarily from the experiences of 

NEWAH. It should be read as an accompaniment to the FogQuest Fog Water Collection 

Manual (2005).

IMPORTANT VARIABLES TO CONSIDER IN THE PRE-FEASIBILITY STAGE
This section covers several of the important environmental and social variables that 

influence the formation of fog and its suitability for collection in Nepal.  

Characteristics of Fog
In many high altitude regions, the contribution of fog to the ecosystem may be greater 

than that of rainfall. Fog is composed of millions of droplets of water. As opposed to rain, 

in which water droplets may reach diameters of five millimeters and fall at speeds 

between two and nine meters per second, the water droplets in fog rarely exceed 40 

microns in diameter (Table 3.1). As such, fog falls at an extraordinarily slow rate and in a 

breeze actually travels horizontally (Franzen, 2001). The scale of fog as a water source is 

variable. The amount of liquid water in a cubic meter of cloud varies from 0.05 g/m3 to 

upwards of 3 g/m3 depending on the weather conditions. In Nepal access to 

climatological data is difficult, and sating the “typical” water content in fog is virtually 

impossible. 

Table 3.1: Comparative Drop Size of Rain, Drizzle and Fog
Form of Precipitation Droplet Size Fall Velocity (m/s)

Rain

Drizzle

Fog

0.5 to 5 mm

40 µm to 0.5 mm

1 to 40 µm

2 to 9

0.05 to 2

0.01 to 0.05

Source: Schemenauer and Cereceda, 1994
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The Formation of Fog
All fogs are not equal. The climate and topology of a region will dictate the formation of 

fog and its water content. There are two dominant varieties of fog in Nepal:

§ Radiation fog is frequent in Kathmandu Valley during the winter months, hanging 

low in the atmosphere during the morning. It forms during the night when heat loss at 

the Earths surface cools the air to below the dew point resulting in condensation.

Due to low water density, collecting radiation fog is a futile task. Initial investigations 

into possibilities within the Kathmandu Valley demonstrated this point3. The occurrence 

of fog was highly sporadic and yields insufficient for a drinking supply. We are therefore 

more interested in advection fog or orographic cloud, which has a greater water bearing 

capacity.

Indicators of Fog
There are several indicators of fog. The best indicator is obviously witnessing a fog 

occurrence in a given area. While visual observation does not allow the investigator to 

extrapolate how much water can be extracted, it will lend clues to fogs seasonality and 

frequency in that area. Trees, clothing and other physical features will become wet as fog 

moves through an area. Aside from physical conformation, typical indicators of water-

rich fog are lichens and mosses on rocks and trees. 

Geology and Topology
On a macro scale the presence of mountains and their orientation are important 

considerations which are obviously present in Nepal. The altitude range should be 
  

3 See report by Evelyn Noyes: Fog Water Collection System, and On the Fog in Kathmandu Valley by 
Nakajima et al. 

§ Advection fog is common in Eastern Nepal during monsoon months, at elevations of 

1500 meters and above, when sheets of warm air from the Bay of Bengal intercept the 

eastern Himalaya, rises along the hillsides, and collides with cooler sheets of air at 

higher elevations where a cloud is formed.
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between 1500 and 3500 meters; below 1500 meters there are no physical features to 

intercept clouds and form fog, and above 3500 meters freezing temperatures create 

numerous problems. Difficulties in site selection largely arise from the tremendously 

varied micro-topology of Nepal. One of the most important considerations, wind speed, 

may be highly variable from one location to the next. The layered topology of Nepal will 

divert and slow winds, obstruct cloud masses and greatly affect the potential for water 

collection. One valley may fill with fog while the neighboring valley is empty. 

Social Considerations
In Nepal ridge communities are scattered, and often located far from district headquarters 

along rugged mountain trails. Few are connected by roads, fewer have electricity and 

many are poor with limited resources. In Nepal, ideal communities are small; generally 

with a population less than 100 people. Otherwise, the water demand becomes too great 

for a seasonal fog supply. There are many different uses for fog water including crop 

cultivation, forestry, sanitation and drinking supply. The ultimate use of the water 

collected will determine which sites are investigated. In Nepal we have implemented fog 

water collection as a source of drinking water for ridge communities. Hence our goal is 

not to identify the foggiest locations, but rather to evaluate sites that are proximate to 

communities. 

Ideal Locations
If we consider the variables discussed above, we can create an image of the ideal location 

in Nepal. In Nepal ideal conditions are identified in the eastern part of the country, where 

hills and ridgelines between 1,500 and 3,500 meters are shrouded by frequent fog 

episodes during the months of June through September. Within five or six districts 

prevailing winds from the Bay of Bengal carry warm air inland, which intercepts the 

eastern hills and cools, creating fog. The potential to harvest fog is greatest on these hills 

ridgelines. Sites located on saddles or passes situated in long tight valleys with a medium 

slope are ideal. A full list of criteria has been placed in appendix E. Communities without 

a viable water source are numerous. It is important to identify communities that cannot 

benefit from other existing technologies, such as gravity flow systems. There should be 
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an appropriate location for the fog collectors close to the community because if the 

chosen site is too far away, the hydraulics of the system will be compromised. 

FEASIBILITY STUDIES TO ASSESS FOG WATER COLLECTION POTENTIAL
If initial site surveys suggest that the 

climate and environmental variables 

around a given community are 

suitable, then a feasibility study 

should be initiated. Standard Fog 

Collectors (Diagram, annex D) are 

placed in several potential localities 

around the village to locate the most 

appropriate spots, and determine the 

potential water yield from fog. This

allows for comparisons from one site to the other. Yield can be quite different from one 

location to the next, according to the micro-topological features, even within 100 meters. 

Three to four collectors should be placed in the community. 

In deciding upon potential sites for the feasibility studies, it is best to consult with the 

local community and verify any issues over land use and ownership. This will reduce the 

risk of a land dispute, and stimulate dialogue about the nature of the work. A local partner 

is typically hired to collect data from the SFCs in the morning and evening a period of

one year. The variables below are required to quantify the magnitude and reliability of 

the supply:

§ Fog water yield (l/m2/day)

§ Rainfall (mm/day)

§ Water Quality

§ Wind direction during fog events

§ Wind speed (m/sec)

§ Standard Fog Collector (SFC)
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Differentiating between rainfall and fog water is crucial during this period, as an inability 

to differentiate will skew the data collected. This can be accomplished with a rain gauge. 

In Nepal, unlike many arid regions, keeping track of rainfall is encouraged towards 

investigating potential for a combined system, and this is discussed further later. The 

following equipment is ideally used for precise and accurate measurement of the above 

listed variables:  

 

§ Anemometer with data logger                   

§ Automated wind vane with data logger 

§ Standard Fog Collector 

§ Tipping bucket rain gauge

Of course, this equipment is expensive and often unavailable in Nepal. Assessments are 

usually made visually and data collection is entered manually. See the technical annex D

for a sample data collection sheet and description of the Beaufort Wind Scale, which is 

used by caretakers to measure wind speed. As Schemenauer notes, teaching the data 

collector the notion of precision will greatly aid in their ability to record useful data 

(Cereceda, et al, 1996).

What Does the Feasibility Study Tell Us?
Completing a feasibility study is a fundamental component of the site selection process. 

Based on simple calculations and an understanding of the communities water needs we 

can decide, based on empirical data, whether or not fog water collection is a technically 

and financially viable option. 

§ Ideal Location: Of the three of four sites chosen for experimentation, the data will 
reveal which site collected the greatest quantity of water (l/m2/d) (Annex D).

§ Yield and Demand: Yield can be calculated (Annex X) to tell the implementing 
party how much water is available. Demand is based on population and the 
general guideline of 10 l/p/d (Annex D). 
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§ Calculation of Mesh Area: The total mesh area required is a product of the daily 
demand. Implementing parties must calculate the total mesh area required to meet 
daily demands (Annex D). 

§ Necessary Storage Capacity: After fixing demand and mesh area required, the 
necessary calculations for water storage capacity must be made (Annex D).

Generally if the calculated yield is greater than l/m2/d, the site is deemed suitable for full-

scale implementation. The above calculations allow the involved parties to design a full 

scale system based on human consumption needs.

TECHNICAL DESIGN OF THE FOG COLLECTOR
In this section we first examine the components of fog collectors used in South America,

Africa, the Middle East, Nepal and all other regions4. Fog collectors were originally

developed for use in arid regions, and this design served as the foundation for the 

expansion of fog water collection systems to other regions. The components of the fog 

collector include:

Posts

The frame for the fog water collector is composed of wooden posts treated with copper 

sulfate or a similar chemical to retard corrosion. The ends of the posts are painted with tar 

and buried to a depth of one meter. The posts are generally procured from the variety that 

are used in hanging electrical or phone wires and are widely available in rural areas in 

Nepal. Trees can also be felled for this purpose. 

Mesh Anchoring Mechanism

Typically, the fog collection mesh is hung and supported by a cable frame that traces the 

perimeter of the superstructure (posts and structural support cables). This frame is bound 

by pulleys on the upper posts and can be tightened with a hand winch. Anchoring plates 

(see Cereceda et al, 1994) is another option for securing the mesh to the posts. 

  
4 The reader is referred to Fogwater Collection System by Cereceda et al for a full detailed description.
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Cables 

There are four sets of cables that are employed in the construction of the LFC. These 

cable systems are used to provide lateral and torsional stability to the structure. They are 

essential to keeping the structure upright and ensuring its stability in strong winds:

§ Structural Support Cables (1) are used to support the upright wooden posts. They 
are attached at a 60º angle with relation to the collector.

§ A Tensing Cable (2) joins the upper posts and provides rigidity in strong winds.

§ Two upper and lower Mesh Support Cables (3) create the frame on which the 

mesh vertically hangs. 

§ Lastly, two Intermediate Cables (4) support the mesh in strong winds. Most 
importantly these cables maintain tension and form in strong winds, and ensure 
that maximum collection surface is exposed to the oncoming wind.

The diameter of cable used will be determined by a variety of factors, including the 

topology of the project sight, wind speed, snowfall and size of the collector structure.

§ Diagram of LFC Cables
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Anchoring

To anchor the structure to the ground and maintain rigidity, a cable system is affixed to 

the ground by submerged anchor blocks. A variety of materials can be employed as an 

anchor block, but generally the anchor block is a cone shaped cement block 50 cm in 

diameter bisected by an iron “eyebar” to which the cables are attached. Large boulders 

can also be used as cost-effective anchor device, and should be at least 50 centimeters in 

diameter. 

Collection Trough

The collection trough, cut from HDP piping (110 mm) runs along the base of the mesh, 

connected using a series of plastic-coated hooks. The collection trough slants slightly 

towards the water discharging system, where a PVC t-junction and pipe reducer is used to 

funnel the water into the discharge system.

Mesh

The principle feature of the fog collector is the 

polypropylene mesh. A number of mesh 

varieties have been cited for the collection of 

fog, and empirical studies have been conducted 

on their respective collection efficiencies 

(Schemenauer, 1994). A double layer of Coresa 

35% shade coefficient Raschel mesh was found 

to be the most suitable for fog collection. The 

mesh is of industrial quality and is 

manufactured in South America. It is similar to 

the variety of mesh that is used in green houses. 

It is available in rolls of 150 x 8.2 meters. 

Water Discharge System

Various pipe work and fittings are required to transport the water from the point of 

collection to the point of supply or storage. A small HDP collection tank of 200 liters is 

§ Detail of Collection Mesh
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buried at the base of the structure to avoid overflowing the collection trough. The out 

flowing pipe (to storage tank) is typically made of HDP and 19 mm in diameter. To avoid 

damage, contamination, and tapping at intermediate points, all pipe work is buried below 

ground level.

Storage

There are a variety of options for storing fog water including large open pools, HDP 

tanks, ferrocement and masonry tanks. The system employed will depend on the waters 

ultimate use; drinking water systems will require sealed tanks, whereas systems used for 

irrigation or forestry may employ open tanks. The most important consideration is the 

capacity of the tank. There are simple calculations which can be used to derive the 

potential collection capacity of the system, and should be employed when designing a 

tank to hold that perceived amount. 

§ Discharge System and Tap Stand at Dhoje Danda

Distribution

Water distribution is best facilitated directly from the storage tank or a centrally located 

tap stand depending on the geography of the area. This will also depend on whether the 

water collected will be used for drinking purposes or for irrigation, forestry, etc. For 

small community projects, the point of distribution should be one or two centrally located 

tap stands.
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CREATING A STANDARD DESIGN FOR NEPAL’S HIGH ELEVATION 
REGIONS
There is no truly universal design for a fog water collector. The climate, topology and 

demand for water is unique in different parts of the globe, and demands that the 

technology be modified to meet context specific conditions and objectives. While 

innovations are often subtle, they can have a profound impact on project operation and 

maintenance. 

In Nepal, high altitude, snowfall and strong winds all make for design challenges. 

Transplanting a foreign design 

into the Nepali context was a 

logistical and financial disaster 

that played out over several 

collapses and breakdowns. Since 

its introduction in Nepal 

,NEWAH has made several 

practical and effective 

innovations and design 

modifications. Trial and error has 

been the means to developing 

what is now beginning to resemble a completed design for Nepal’s hill and mountain 

environment. The current design represents a technical metamorphosis from the original 

design introduced by the NWFC in the mid-nineties. 

Wind has been an influential variable in re-designing the fog collector in Nepal. Strong 

sudden gusts have uprooted anchor blocks and incessant gales cause friction at a number 

of points that results in cables snapping. The effects of wind have been ameliorated 

through a number of innovations that include employment of heavier materials in some 

cases, and in others complete redesign of the systems componentry. 

§ Collapsed Collectors at Dhoje Danda
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At Dhoje Danda, several of the fog collectors collapsed as a result of the cables snapping 

under heavy loads generated by strong winds. Most commonly, the cables snapped at the 

anchor block either due to friction on the block itself or simply because they were not 

strong enough. The remedy this problem NEWAH has increased the diameter of all 

structural support cables used in LFC construction from 6 mm to 10 mm. NEWAH 

coincidingly increased the size of the anchor block and began sinking them to a greater 

depth, after dulling sharp edges and encasing the cable in a protective plastic piping.

NEWAH, in response to the associated collapse of the framework, began using 8 m 

poles, submerging them to 1 meter. 

§ Anchor Block Design

Structural and mechanistic redesign has occurred in some instances too, the most evident

change being absence of anchoring plates, which fell apart when exposed to strong winds

during early implementations, tearing the mesh. To replace this system, and to keep the 

mesh taught, a cable frame was developed by NEWAH to hang the net on. Using pulleys 

located at the top of the wooden posts, the mesh is threaded along an 8 mm cable frame 

that can be tightened using a hand winch. The pulleys and the cable are connected to the 

bottom of the posts using opposing eyebolts backed by heavy duty washers to minimize 

bending.

The cable connection mechanism has since been changed as well. In early 

implementations the structural support cables were connected to opposing eye-bolts. 

These eye-bolts gradually 
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bent, and created slack in 

the cables. Currently

only the upper tensing 

cable is connected by this 

means. The structural 

support cables are now 

covered with a plastic 

coating and looped over 

the top of the post. This more effectively distributes the forces of the opposing loads. 

Snow is another unique problem that 

implementing parties face in Nepal due 

to high elevation. Snow creates a heavy 

load, and has collapsed the fog 

collection mesh at Megma. The cable 

frame that supported the mesh snapped, 

and the mesh was torn beyond repair. To 

avoid a second collapse, the mesh at 

Megma was taken down during the 

previous winter months, and re-erected in the spring. Upon rehabilitation, NEWAH again 

increased the diameter of the cable frame to 8 mm, which should be sufficient to support 

the mesh under snow fall. During the winter months, the water collection trough, which 

fills with snow, still needs to be removed.

The mesh used in Nepal is identical to that used in South America. It is imported by 

NEWAH specifically for use in fog water projects. Still, there has yet to be a viable 

alternative. While similar mesh can be procured from India, it is of uncertain quality, and 

initial comparisons suggest that its efficiency at collecting water may be inferior to the 

Chilean mesh. Further testing of the domestic and imported mesh is pending. 

§ Cable Frame for Mesh

§ Cable Loop System
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A single large fog collector 

(LFC) in Nepal is slightly 

smaller than the proposed 

design5, consisting of three 

upright wooden posts and two

doubled 8 x 4.2 meter mesh 

panels for a total of 67.2 m2

collection surface area (Annex 

D). This too, emerged in direct 

response to environmental 

conditions. “Triple” LFCs, 

while popular in many arid regions, proved impractical in Nepal; they provided too much 

wind resistance and were subject to collapse. Double LFCs are more effective, and 

multiple units can be placed on a ridge line to meet the perceived demand for water in the 

community.

Building discharge systems in Nepal is subject to digging long pipe lines through rocky 

terrain. The pipe work is typically buried to a depth of one meter, because this reduces 

the risk of the line being tapped and also allows the community to continue to use the 

land for agriculture, etc. 

In Nepal fog is seasonal, and if its collection is the solitary water source in a village, then 

there must be enough storage for a 12 month supply. Ferro-cement tanks can be built up 

to 20,000 liters capacity, and several can be joined to create a larger system (Appendix 

D). Building masonry tanks is another option that is in current development. They can be 

cost-effectively built to larger scale than ferro-cement. Open systems, like those utilized 

in South America were initially considered, and though cost effective, were abandoned as 

an option because they are at risk of contamination without a water treatment scheme. 

  
5 The original design called for 13 x 4.1 (roughly 50m2) meter mesh panels. This surface area was reduced 
to decrease the effect of strong winds on the structure.

§ Empty Structure at Megma
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During long periods of no fog

water flow, dust and dirt can 

accumulate on the collection mesh,

generating a source of 

contamination. In the event of 

rainfall or fog collection, this

mixes with the water supply 

potentially causing bacterial 

contamination and turbidity. This 

re-occurring issue has halted water 

use at Danda Bazaar on several 

occasions. A flush system has been integrated to the Dhoje Danda tank to allow the 

caretaker to flush the reservoir during a season’s first collection. The ensuing water flow 

should flow from clean mesh and not be subject to contamination or turbidity.

It is important to recognize 

that the many innovations 

discussed here have 

emerged through trial and

error, and not all existing 

projects have been 

completely retro-fitted. The 

recently completed project 

at Pathivara in Taplejung 

represents the culmination 

of these technical reforms, and has been operating unhindered by many problems 

previously encountered. This is especially encouraging considering that Pathivara also 

has the harshest weather of any fog water implementation to date. The project has been 

operating for nearly a year, and endured a winter of heavy snowfall without failure. 

§ Ferrocement Tank at Dhoje Danda

§ Flushing Mechanism
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The conditions in Nepal provide unique challenges to designing a viable fog collector. 

We have a proven platform to move forward from, but there are still several technical 

challenges. Critically documenting the successes and failures of the technical experience 

will provide grounds for innovation. Although each application will be better and 

stronger than the previous one, we must not loose site of our objectives. Materials, 

construction and maintenance are expensive and complexity is a curse. Arriving at 

simple, effective and cost-effective solutions is ideal.

Implementation
Implementation has ramifications far beyond strictly technical and topological 

considerations; it is as much a social process as a technical one. Even once all of the 

technical challenges of implementation have been negotiated, the social implementation 

will determine the outcome of the project. NEWAH has done a tremendous bulk of work 

towards standardizing an implementation process that covers technical, socio-political 

and cultural considerations, and it is applicable to all water and sanitation schemes. This 

process, like the technology, has also been refined and molded to fit the Nepal context. 

The components are included in Annex E.

Water Quality

Water quality should be a primary consideration when examining the feasibility of 

installing fog water collectors. Chemical and Bacteriological considerations are briefly 

discussed here.

Chemical

Typically, the quality of fog water is within internationally accepted standards. Chemical 

composition at the point of supply however may not be representative of the atmospheric 

source. During periods of low fog flow, dust (insoluble and solubles) will accumulate on 

the collection mesh, causing turbidity. Depending on the chemical content, filtering the 

water may be necessary. Turbidity is generally seasonal, and can be reduced with 

flushing systems and low-tech rinse tanks.
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Bacteriological

Bacteriological considerations are equally important, and the system should be cleaned 

regularly to reduce incidences of fecal Coli form and other bacteria contamination. 

Sources of contamination include animal and human contact, bird droppings and insects 

entering the system. The development of bacteria in the collection troughs and in storage 

tanks is not uncommon, especially if the water is being stored over a long period. 

Bacteria are typically abated through the routine cleaning of the system with a chlorine 

solution (source). While this practice has not taken root in Nepal, it might be an 

inexpensive endeavor and should be considered. Water testing is more difficult, as many 

of the sites are distant and remote.

Operation and Maintenance
Like all water systems, maintenance is the key to the longevity and proper operation of a 

fog water collector. Maintenance involves checking the pipeline, cleaning the collection 

trough and collection tank, tightening loose cables and apparatus and checking the posts. 

It is essential to the sustainability of the project that routine maintenance can be carried 

out at the village level. This requires training a caretaker and providing a supply of 

practical tools to remain in the village (Annex C&E). It also demands regular visits by 

staff to ensure that both maintenance and a maintenance fund are being looked after. 

Several technical failures were ultimately due to poor design, but proper maintenance and 

inspection could have prevented these problems. The current maintenance scheme is 

detailed in appendix E.

Costing and Financial
The expense of implementing a fog water project is a crucial determinant to its viability 

both institutionally and at the community level. Implementation costs should ideally be 

low, and operation and maintenance costs need to be manageable for communities. Even 

well functioning projects are susceptible to failure if operation and maintenance costs are 

too high. Funding fog projects becomes very difficult if implementation costs are high in 

respect to the number of beneficiaries. Note that Nepalese Rupee figures can be divided

by 71 for a rough estimate of US dollar costs.
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Model Budget and Componentry List

The average cost of a fog water system is roughly $ 5 – 7 Lahk Nepali Rupees, or 

roughly $ 7 – 10,000 US Dollars. The number of LFCs will determine how much mesh 

and storage capacity is required, which will in turn highly influence costing (Table 3.2). 

In Annex C a model budget and parts list with respective costs of implementation is 

included. Items that are not available locally have been highlighted.

Table 3.2: Costs for Constructing Fog Collectors in NRs.*
Costing

Collector size 67.2 m2 134.4 m2 201.6 m2

LFC Materials 107,127.00/1,500.00 214,254.00 321,381.00

Labor and Material Transportation 6,500.00 13,000.00 19,500.00

General Expenses 21,000.00 21,000.00 21,000.00

Total 134,627.00 248,254.00 361,881.00

Per m2 Constructed 2,003.00 1,847.00 1,795.00

*Water storage facilities are excluded

Comparison to Other Technologies

It is important to compare the expense of fog water collection with other options that are 

available to ridge and hill communities. Rain water collection and gravity flow schemes 

represent commonly implemented low-tech options in the hills (Table. 3.3). They are 

examined here in regards to the collection material, without respect to superstructure, 

discharge system and water storage. 

Table 3.3: Comparative Costs of Different Water Schemes by Material6
Water Scheme Material Cost (NRs.)

Fog Water Collection Rachel Collection Mesh with 
Mounting and Apparatus

NRs. 750/m2

Rain Water Collection 26 Gauge CGI Roof System With 
Rafters, Labor

NRs. 300/m2

Gravity Flow Above Type-I Gravity Intake, 
Fencing, Etc.

NRs. 58,000/Unit

Source: Adapted from M. Karkee
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Considering these different water systems in respect to the whole system on a per 

beneficiary basis, the cost varies significantly (Table 3.4). Obviously gravity flow 

schemes are not be suitable for ridge communities. They are considered here for 

comparative purposes only. Rain water collection is cheaper to implement, but it must 

also be considered in regards to performance to truly understand its cost – effectiveness. 

This is discussed later. 

To provide insight into the institutional expenses incurred by NEWAH, a chart has been 

included that summarizes NEWAH’s investment in fog water collection broken down by 

project, with respect to the community contribution as well (table 3.5). 

Maintenance Costs

There are several maintenance costs associated with fog water collection systems. These 

include the purchase of spare parts and materials used in maintenance. NEWAH typically 

facilitates the formation of a users committee to oversee a maintenance fund, but once 

implementation is complete it is the responsibility of the community to look after the fog 

water collection system without direct financial assistance from the implementing group. 

This maintenance fund will also provide a small salary for the village caretaker, who sees 

after maintenance. 

Table 3.4: Cost Summary of Different Water Schemes per Beneficiary (2003/04)7

Water Scheme Cost per Beneficiary (NRs.)
Fog Water Collection 9,279.00

Rain Water Collection 1,249.00

Gravity Flow 3,265.00

Source: NEWAH HQ

Table 3.5: Summary of NEWAH’s Investment in Fog Water8

Project Pathivara Megma Dhoje Danda Total (NRs.)

NEWAH Cost 1,385,244.00 1,385,244.00

Partner and Community 
Contribution

95,000.00 60,000.00 195,000.00 350,000.00

Total Cost 1,735,244.00

Source: NEWAH
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RESEARCH CHRONOLOGY AND HISTORY
This chronology details fog water research and project implementations from 1997 

through January 2004. It serves as a timeline for the development and progression of fog 

water collection in Nepal. Full scale fog collection implementations are addressed in 

detail in further case studies in the next section.

Khumjung, Solu Khumbu District, Eastern Nepal

The first SFC was established by Kevin Kowalchuk of the NWFC and Kabita Bhattarai 

and Francois Vitez, of CECI. Site surveys were apparently carried out by helicopter., and 

installation took place between April 24th and May 7th  of that year. Ultimately, only one 

SFC was installed in the village of Khumjung, directly above Namche Bazaar. The ridge 

line above the village provides unimpeded movement of fog and the thought at the time 

was that fog collection could supply both Khumjung and neighboring Namche Bazaar.

Implementation and data collection was completed in cooperation with the local 

community, and for the six month duration of the project data was sent to Environment 

Canada for analysis (Basnet, Per. Comm.). It was decided upon analysis that the area was 

unsuitable for the collection of fog. 

Kathmandu Valley, Lalitpur District, Central Nepal
In conjunction with the Khumjung installation, the group began an investigation into the 

possibilities for fog collection in the Kathmandu Valley. RECAST of Tribhuvan 

University was called upon to assist in identifying potential locations. Shivapuri and 

Pulchoki were identified early on as potential locations, but dismissed after the initial site 

surveys. Finally with the assistance of USC Canada the team identified a location at Goth 

Bhanjyang, Talchowki in the southern part of Lalitpur District. Talchowki is a sparsely 

populated area, partially due to the lack of water resources. The local community assisted 

in the collection of data from a SFC over a six month period, but inconsistent wind 

conditions and highly variable fog made water collection a challenge. The site was 

deemed unsuitable. 
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Ranimatta, Surkhet District, Western Nepal
Located in Surkhet District, Ranimatta is a village on a ridgeline at 2,000 meters. Water 

is generally carried from a distant source, and villagers face acute water shortage for 

eight months of the year. With the assistance of Pablo Osses McIntyre of Fog Quest, 

Yubraj Shrestha of NEWAH HQ installed an SFC to test the potential for fog water 

collection. The study was conducted from February 1998 through May 1999. Ranimatta 

was significantly drier than previously assessed areas, though the topology was promising 

and all of the tell-tail indicators of fog were present. However, the results revealed that 

the area was to be unsuitable for fog collection.

Naya Bazaar, Ilam District, Eastern Nepal

Naya Bazaar is located in far Eastern Nepal, near the border with India. Positioned on an 

open saddle at nearly 2,000 meters, great amounts of fog are channeled through the area. 

Pablo and Yubraj installed three SFCs in Naya Bazaar; two located directly on the saddle 

and another located on a ridge 45 minutes north of the village. This work was carried out 

between February 1998 and April 1999, with the technical and logistical support of 

NCDC in Ilam. While water was collected in promising amounts, the site was ultimately 

found to be unsuitable in light of the water demands of the villagers, and the possibility 

of a cheaper and easier supply from existing sources.

Kalpokhari, Ilam District, Eastern Nepal
Kalpokhari is located at 3,200 meters near the border of Panchtar District in Ilam. The 

small village is located high on a ridge between Nepal and India. Water procurement is 

complicated by a distant source and freezing temperatures. Dry season shortages are the 

norm. Pablo and Yuberaj, again with the assistance of NCDC carried out a study of fog 

potential with four LFCs in various locations from February 1998 through June of 1999. 

The results found that the collection of fog was highly feasible, and a full scale LFC 

system was installed in 2000 by Keith Mac Quarrie of CECI, and Anil Pokhrel of 

NEWAH. For further information, the reader is advised to refer to the document prepared 

by P.O. McIntyre chronicling NEWAH’s work in Ranimatta, Naya Bazaar and 

Kalpokhari. It is available through NEWAH HQ, Kathmandu. 
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Danda Bazaar, Dhankuta District, Eastern Nepal
Keith Mac Quarrie, a CECI volunteer and Mingma Sherpa from NEWAH erected two 

SFCs at Dhoje Danda, a small community located above Danda Bazaar from January 

2000 to January 2001. The village rests on the side of a hill connected to a long ridgeline 

running east to west. The area is remote, and during the driest months of the year water is 

only available from a limited source located steeply downhill. Carried out in conjunction 

with SOLVE, the feasibility test proved highly successful in collecting fog water. A full 

scale LFC unit was completed by NEWAH in January 2004. 

Bhadaure, Ilam District, Eastern Nepal
Working with NCDC Ilam, Mingma Sherpa completed a feasibility study in Bhadaure 

from May 2000 to may 2001. Bhadure, located at an elevation of 2,600 meters in Ilam 

district, was found to be an unsuitable location for the collection of fog.

Megma, Ilam District, Eastern Nepal

Megma is located on a saddle along the border with India at an elevation of 2,900 meters. 

Mingma Sherpa worked to place two SFCs in Megma village to assess the potential for 

collecting fog water to supply the Sariswati Primary School located below the village. 

The school, which hosts students from as far as two hours away, faces severe water 

shortages for sanitation and drinking purposes. The village itself is gravity supplied from 

near-by springs. The study carried out between May 2000 and 2001 found the area to be 

suitable for fog water collection, and accordingly, an LFC was installed at the school by 

NEWAH in 2002. 

Pathivara, Taplejung District, Eastern Nepal
Pathivara is a Hindu temple located at 3,800 meters in Taplejung district. It is a 

pilgrimage site visited by 800 to 1000 visitors a day during the summer months. Mingma 

Sherpa and Keith Mac Quarrie carried out an investigation into the potential for fog 

collection from November 2000 to 2001. The site was found feasible, and NEWAH 

completed a full-scale LFC implementation in May 2004. 
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Tinjure Panchpokhari, Terathum District, Eastern Nepal
Tinjure is a small, remote village located on a high ridgeline at 2,900 meters on the 

border of Terathum and Sankuwasaba Districts in Eastern Nepal. The community collects 

water from a distant and unreliable source located downhill, and utilizes snow melt 

during the winter months. Working with local partner SOLVE, Pradeep Regmi of 

NEWAH ERO and Mingma Sherpa investigated the potential for fog collection from 

May 2001 – 2002. The results proved fog water collection feasible. Currently the 

development of a full-scale fog water collection system is underway.

Chitre, Dhankuta District, Eastern Nepal
Mingma Sherpa and Pradeep Regmi were invited to investigate the possibility of 

collecting fog to supply the Royal Nepal Army Camp at Hile, Dhankuta. The study was 

carried out from August 2002 – 2003 and results suggest that fog water collection is 

feasible. There has been no additional action taken to date.
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FOG WATER PROJECT CASE STUDIES
CURRENT STATUS OF PILOT PROJECTS
Case studies form the foundation for our look at fog collection in the water and sanitation 

sector in Nepal. Case studies provide a whole picture of the technical and socio-political 

process. While examining these experiences, we are more capable of highlighting 

problems, successes, priorities and trouble areas for the future development of fog water

(see annex A for summary). 

KALPOKHARI FOG PROJECT, MABU VDC, ILAM
Kalpokhari was the first LFC installation in Nepal. From an operational and social 

standpoint, the project was a failure. From a learning standpoint however, the Kalpokhari 

experience was essential to making subsequent reforms to fog waters technical scope and 

implementation process, and had great value in this regard. There is currently no fog 

water collection occurring at Kalpokhari. The system was removed due to a land dispute, 

though the community has recently reopened dialogue with NEWAH about the 

possibility of re-instituting a fog water collection system in their village.

Community Background
Kalpokhari is located at 3,200 meters on 

a ridgeline that marks the border 

between Nepal and India. The village is 

situated in ward 8 of Mabu VDC in Ilam 

District. Kalpokhari is accessed by a dirt 

and gravel road from Manebhanjyang 

that continues on to the hill resort of 

Sandakpur in Panchtar District, an enormously popular tourist destination. There are 55 

individuals composing nine families in Kalpokhari, as well as a small population of 

Indian Army officials who man the centrally located border post on the Indian side of the 

border. Additionally there is small primary school located in Kalpokhari that hosts 3 

teachers and 30 children who come from the surrounding communities. 

§ Kalpokhari at a Glance
Location: Mabu VDC, Ward 8, Ilam

Elevation: 3200 Meters

Population: 55

No. of Households: 9

Water Demand: 550 liters per day

Water Sources: Seasonal spring, located at 1 
km from village
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§ Map of Ilam District

Water Procurement in Kalpokhari
In Kalpokhari water is procured from a spring source located 1 km from the village. 

Water is generally carried, collection taking about one hour roundtrip, though villagers 

have affixed plastic pipes to initiate water flow to crudely built taps. During the winter 

months snowfall is common, and these pipes freeze, reducing many villagers to melting 

snow for water. During the dry months of March, April and May, the spring dries up for 
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several days at a time, making water collection impossible. There is a high local demand 

for water. This demand is particularly realized during the tourist season from March to 

May, and again from September to November. There are four lodges in Kalpokhari, and 

most of the villagers base their livelihoods on operating hotels and tourist services. 

Therefore, the villagers of Kalpokhari rely heavily on a water supply to accommodate 

guests, in addition to water for domestic and sanitation use. 

Project Development and Operation
Kalpokhari was identified shortly after NEWAH began an investigation of fog collection 

potential in Naya Bazaar. Pablo McIntyre from Fog Quest had arrived with some

improved SFCs, and in early 1998 NEWAH and NCDC began a feasibility study to 

assess the potential for fog water collection in Kalpokhari. Mingma Sherpa, a resident of 

Kalpokhari, and Yubraj Shrestha of NEWAH installed four SFCs at various locations 

around the village. The study lasted until spring 1999, when the results of the study found 

the village to be a highly suitable location for fog water collection, and SFC site number 

two was decided upon as the optimal location. 

There was a short stagnation period before the full-scale project was initiated. At the 

time, CECI was arranging for a volunteer, Keith Mac Quarrie, to be posted with NEWAH 

to facilitate the development of the NWFP (Nepal Water from Fog Project). Internally, 

NEWAH had assigned Anil Pokhrel to serve as the Nepali counterpart to the NWFP. This 

partnership was forged to train NEWAH as the stewards for future fog water 

implementations. In May 1999 an action plan was developed, and in August Keith Mac 

Quarrie and Anil Pokhrel began the installation of Nepal’s first large-scale fog collection 

system with financial backing from CECI and charities from the NWFC in Canada. 

With the spoken (but unwritten) consent of the community, the team went ahead with 

installation. The site chosen was on a piece of land that was deemed “no mans land” at 

the time, but was not clarified prior to beginning the project. The failure to come to an 

official working agreement with the community prior to beginning installation of the 

system would ultimately lead to its stoppage. Given that the technology was new, and 
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that NWFP was only recently crystallized, the team may not have seen the ramifications 

of the technology, and certainly could not have anticipated the technological failure that 

surely lead to the eventual frustration of the community.

Technically, the system constructed was based on a design built by Fog Quest, who had 

been implementing projects in South America and the Middle East. There were few 

apparent modifications of the design, other compromises on the quality of construction 

materials available. The system included one LFC encompassing a single 4.2 x 12 m2

mesh panel for a total of 50.4 m2 of collection surface. A collection tank of 200 liters was 

placed directly beneath the LFC and a pipe line dug to the point of storage, located along 

the road. Four 500 liter HDP tanks were joined for a total of 2000 liters of storage. A 

single near-by tap provided access to the water source. 

The system worked well, collecting water from May through September. At peak 

collection it produced 1,670 liters of water per day, enough to provide each household 

with 185 liters. The calculated yearly supply from the fog collector was an astounding 

186,900 liters, enough to meet the water demand of the community (Annex B). The 

realized collection of water however was limited by a lack of storage. The original 2,000 

liters was simply too small to accommodate the surplus collection, and far too small to be 

Figure 5.1: Average Fog Water Collection (l/m2/d), Kalpokhari (1999/00)
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used as a reservoir for dry season use. None the less, the LFC provided water from a 

near-by source where none previously existed. 

Technical Problems Encountered

Shortly after stewardship of the system was assumed by the community, a technical flaw 

resulted in a collapse of the system. Due to heavy strain on the system by wind gusts, the 

fuse-lashing for the bottom mesh support cable loosened and nearly broke. The six 

millimeter cable used then snapped at the anchor block and the mesh collapsed. The 

anchoring plate was torn from the upright post and broken, the mesh ripping beyond 

repair. The problem resulted likely because the diameter of the cable used was too thin, 

and friction on the anchor block was not abated with any kind of plastic sheath. The 

anchor plates then were no strong enough to suspend the mesh under the force of wind 

(Regmi, Per. Comm.).  NEWAH assessed the damage and began dialogue on fixing the 

problem.

As plans went ahead to repair the LFC, a land dispute began to develop among the 

villagers of Kalpokhari. One of the villagers made claim to the land that was originally 

deemed “no mans land” on which the LFC was constructed; frustrated with the collapse, 

he didn’t want the LFC reconstructed on his land. The VDC Chairman was called upon to 

settle the disagreement. He asked for land papers from the Gentleman that claimed the 

land but none could be produced. A government land surveyor then visited the site and 

decided that indeed the land was not “no mans land”, but in fact belonged to the person 

involved in the dispute. As a result, the LFC was taken apart and subsequently the storage 

tanks were too, meaning that the pipelines had to be removed. This was the end of the 

Kalpokhari fog water project.

The root of the problem was ultimately social. Prior to installation of the LFC, there were 

no attempts to investigate land ownership, nor where there any formal agreements signed 

by the villagers issuing their consent to use the land. After the dispute broke, the notion 

was that it was unfair to the owner of the land on which the LFC stood, because if that 

land were later to become valuable, selling it would not be possible in light of the fact 
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that it was a public 

water source. 

Additionally, if the 

owner wanted to build a 

hotel, house, or give 

that land to their child,

such transactions would 

be highly jeopardized. 

There were also 

disputes over whether 

or not the land in 

question could be 

planted with crops while there was an LFC there. 

The LFC at Kalpokhari was not in existence long enough for its social impact or 

technical success to be properly assessed and documented. It is clear that there were dire 

technical flaws in the design, partially due to simply transplanting the LFC design 

without thoroughly evaluating the local conditions. As the case studies will show, 

successive implementations took into consideration the technical setbacks of Kalpokhari 

and incorporated improvements into a more suitable design. Had the project at 

Kalpokhari lasted, snowfall would have been another issue. In Megma snowfall is cited 

in damaging the system, and freezing temperatures provide a challenge to creating 

effective storage facilities. 

Current Status of Project
Currently the water situation at Kalpokhari has changed very little. Villagers are still 

collecting water from a distant source, and there has yet to be any water schemes

implemented to assist or make systematic the procurement of water. In a December 2004 

meeting in Kalpokhari, the topic of fog water collection was re-introduced. Villagers 

were very vocal about their notions of land rights, and told at length about the percieved 

wrong-doings of the first failed implementation. 

§ Kalpokhari Village, Ilam
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We asked the villagers if they were interested in having another fog collection system set 

up in their village, and the response was varied. While fog water is still regarded with a 

great deal of misgiving, there was a general agreement that community water access 

should take precedence over individual land ownership. When asked about how to 

facilitate the implementation, villagers were far more separated. Many felt that the 

collector should be placed in the most suitable location, while others were clearly not 

enthused at having the collectors on their land. Ultimately an agreement was signed by 

the villagers of Kalpokhari that any future implementation would be free of land disputes, 

and LFC placement, the digging of pipelines and storage tanks would be decided along 

lines of suitability as a opposed to individual ownership.

Conclusions
From a strictly technical perspective, the likelihood of successful fog water collection in 

Kalpokhari is very good. The climatic conditions are capable of producing enough water 

to meet the demand of villagers, and with proper storage facilities enough water can be 

reservoired to meet a 12 month demand. The main technical challenge in Kalpokhari is 

storing the collected water over the winter months when freezing temperatures are likely 

to create problems. As we will see in the Pathivara case study, it is possible to erect fog 

water schemes outside of the previously accepted parameters. However, Pathivara is 

unique because it is not a 12 month supply. Currently ferro-cement is the preferred tank 

building material, though there are no experiences to suggest that it wouldn’t crack in 

freezing temperatures.

Socially the implementation of a fog water scheme at Kalpokhari may me much more 

difficult. Though the community has since signed an agreement with NEWAH, there still 

seems to be a great deal of mistrust among the community. They told us explicitly that 

fog water felt too much like a test, rather than an honest approach to assisting in their 

improved access to water and sanitation. Over coming this obstacle will likely be more 

difficult than the technical challenges faced.  
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Dhoje Danda Fog Project, Danda Bazaar VDC, Dhankuta
The implementation of fog water harvesting at Dhoje Danda is the largest to date. 

Though still functioning, the project has faced several challenges both socially and 

technically for a variety of reasons. Dhoje Danda has functioned much like a laboratory 

for innovations in design, but has only been remotely successful in meeting objectives. 

The water supplied is sporadic, and the system prone to problems. Socially there have 

been some rifts within the community. As such, Dhoje Danda remains a rolling project, 

and is far from perfection. Maintenance, water storage and water quality are all 

prominent issues that require addressing. 

Community Background

Dhoje Danda is a small village of two clusters located 500 meters apart. Located above 

the large ridge community of Danda Bazaar, Dhoje Danda is divided into wards 2 and 7 

of that VDC, in Dhankuta District. There are thirteen households and a population of 73 

composing a variety of ethnic groups. The two village clusters which are similar in size 

are located about thirty minutes by foot path from Danda Bazaar. The villagers practice 

small scale agriculture and rely heavily on Danda Bazaar for supplies, communication 

and transportation. 

Water Procurement in Dhoje Danda
Water in Dhoje Danda is sourced 

from a spring located near the 

village. This spring provides 

water from June to September 

and a limited supply through the 

autumn months. During the 

driest months (January – April) 

people formerly collected water from a source located one hour down hill. The water 

quality form this source was questionable, the source seasonal, and the task of retrieving 

water was time consuming and rarely sufficient to meet needs.

§ Dhoje Danda at a Glance
Location: Danda Bazaar VDC, Wards 2 & 7, 

Dhankutta
Elevation: 1900 Meters

Population: 73

No. of Households: 13

Water Demand: 730 liters per day

Water Sources: Seasonal springs, located thirty minutes
downhill from village
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In response to the situation at Dhoje Danda, NEWAH began discussions with its regional 

partner SOLVE about how the situation might be improved by fog water collection. 

Dialogue progressed, and in January 2000 Keith Mac Quarrie and Mingma Sherpa from 

NEWAH initiated a feasibility study in the village of Dhoje Danda. Data collection was 

carried out by NEWAH’s implementing partner SOLVE, who formerly had a regional 

office located in Danda Bazaar. The site was found to be feasible and plans were drawn 

up for a full scale implementation of LFCs to supply the community. The NWFP sought 

project funding from CECI, Water Aid and a variety of charitable donations from the 

NWFC working on fundraising in Canada. Though the details of the financial 

development of the project were unavailable, it seems that the initial estimates may have 

been larger than the actual sum of money secured. 

Project Development, Design Changes and Operation
The original design was much more elaborate than the final system turned out to be. The 

NWFP had initially planed on installing many LFCs on the open ridgeline above the 

village and collecting the water in a large, open tank like those implemented in South 

America. It is unclear what the water quality parameters were for this design, and if they 

had incorporated a treatment or monitoring scheme. The open tank, designed to hold over 

100,000 liters, was ultimately too expensive and due to funding limitations the idea was 

scrapped. The resulting design for storage facilities was far more restrictive, including 

only 1,000 HDP tanks for water storage.

In 2001 LFC implementation was begun in conjunction with the community, represented 

by a users committee that composed representatives from each household. The finalized 

design of the Dhoje Danda project comprised 3 LFCs (one “triple” LFC) for a total of 

nearly 300 m2. There are two 200 liter collection tanks that are directly connected to two 

1000 HDP tanks located at tap stands in the two village clusters. The project was finally 

completed in 2002 with the addition tap stands. In conjunction with the implementation 

of the fog system, and health and hygiene program was completed with the construction 

of thirteen domestic latrines, waste water disposal pits and drying racks. The WSUC 
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theoretically meets once a month and maintain a fund for repairs and other development 

activities in the village, collecting 5-10 rupees per household per month. 

§ Map of Dhankuta District
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Technical Problems
Dhoje Danda has been plagued by a virtual continuum of technical problems. The system 

at Dhoje Danda has collapsed and been erected again three times. The first collapse 

occurred due to surface area of the mesh. The triple collector, which incorporated three 

panels, roughly 10 meters long each, provided too much wind resistance and in 

combination with an insufficient cable diameter the system collapsed when the structural 

support cable was cut at the anchor block. The system was re-erected verbatim and 

shortly afterwards collapsed again, this time uprooting anchor blocks and posts, 

suggesting that the design needed to be rethought. NEWAH therefore reduced the size of 

the mesh panels to 8 meters in length, and scrapped one panel of the triple collector 

reducing the system to 6 panels. The posts were submerged to a greater depth, and so

were the anchor blocks.

After a third collapse, NEWAH finally increased the cable diameter from 6mm to 10mm 

for the structural support cables and 8mm for the rest of the cable systems. The anchor 

blocks were dulled and the cable shrouded in a plastic coating. For added strength, the 

remaining 6mm cable was used to add two additional structural support cables (now a 

total of five) on the end posts of the three LFCs.

Despite the technical roadblocks, water flow from the Dhoje Danda system has been 

excellent, though highly seasonal, when operational. During the summer months, water 

collection peaks at roughly 22 l/m2/d, or 5,500 liters per day from the total system. The 

yearly yield is over 600,000 liters, enough to comfortably meet the calculated community 

demand of 270,000 liters (Annex B). However the seasonality of fog dictates that in 

Dhoje Danda surpluses are only realized during five months of the year, from May to 

September. During the rest of the year water collection from fog is too low to meet the 

minimal requirements of the community, meaning that surplus water must be stored. 

This raised another major issue in Dhoje Danda, because the storage capacity of the 

system was insufficient. While the aforementioned collection rate was very good, the 

6,000 liter storage facilities could not handle the amount of water that was being 
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collected and often overflowed. When the fog season came to a close, the storage 

facilities could not store enough water for dry season use, and only lasted a few weeks. In 

2004, with funding from WAN, NEWAH returned to Dhoje Danda and built a 20,000 

liter ferrocement for water storage. The tank has an integrated flushing system and a 

valve allows for stored water to be provided to the 1,000 liter storage tanks that 

accompany the distribution taps in the two villages. This greatly increased the capacity of 

the fog collection system, but was not a total remedy to the water storage problem. 

Figure 5.3: Average Fog Water Collection (l/m2/d), Dhoje Danda (2000)

0

10

20

30

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

L
it

e
rs

/m2
/d

a
y

Source: NEWAH ERO

Current Status of Project

Dhoje Danda was also re-visited in the winter of 2004. The visit was enlightening to the 

current status of the project, and raised many concerns over its sustainability and 

operation. While functioning, the project does not represent a total solution to the water 

problems faced by villagers in Dhoje Danda, as it cannot provide a 12 month supply of 

water. Additionally, maintenance of the fog collection system as been haphazard and the 

maintenance fund gone unused for repair or other development activities.

Currently storage capacity at Dhoje Danda is 20,000 liters. The WSUC related to us that 

this is enough to last until early December, for drinking purposes only. During the peak 

collection season the tank fills within a week and overflows with surplus water that could 



A Critical Look at the Development of Fog Water Collection in Nepal

59  

otherwise be stored. During the collection season the water is used as the primary source 

of water, and villagers rely on the spring source for bathing and laundry washing 

purposes only. 

From December to May fog water collection is negligible, the tanks remain empty and 

the villagers revert to collecting water from the spring source located downhill. It is 

problematic that during the driest season the system goes into state of disuse. It was 

clearly a source of frustration for the community as well, who found the system to be 

useless when they relied on it the most. This is highly emblematic of the paradoxical 

nature of fog collection in Nepal; the fog collection does not occur during the dry season. 

The problem should be remedied, and can be done quite easily with the addition of 

further storage, ideally two more 20,000 liter ferrocement tanks for a total storage 

capacity of 60,000 liters. This would allow for surplus collection to be used year round. 

Previous visits also sited that water quality was a problem at Dhoje Danda, in particular 

turbidity. The system was periodically producing brown water, and the villagers 

accordingly downgraded its status to domestic use. We talked with the community about 

this issue, and it seems that the newly installed ferrocement tank has reduced the amount 

of turbidity. The users committee reports that they have been regularly using the water 

without any problems or turbidity issues. Water quality testing was carried out in late 

2004 and found that aside from slightly high F.Colifom levels, the water quality meets 

WHO standards. 

Maintenance at Dhoje Danda
Upon inspecting the system, it was obvious that the regular maintenance scheme was not 

being successfully carried out. Inspection revealed broken cables, exposed pipelines and 

open tanks with noodle wrappers and old leaves inside. Many of the lids for the storage 

tanks were completely broken. Additionally spare parts such as mesh and cable were left 

outside uncovered, and appeared to be rusting and accruing the negative attributes of 

exposure. We talked with the users committee about this and they admitted that 

maintenance had been neglected once the water flow stopped and the system became 
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dormant. The caretaker is young, and often leaves the village to seek work in neighboring 

communities doing un-skilled labor. This limits the time that can be partitioned for 

routine maintenance, and often leaves the village without anyone else trained in the basic 

procedures.

We spoke candidly with the WSUC members about their involvement and activity. 

WSUC activity also appears to coincide with the fog season; when the system is 

operational they meet, and when there is no fog water collection there is no reason to 

meet. Additionally there seems to be disparity in the involvement of the two village 

clusters and here have been problems in getting equal participation. The committee does 

not like to meet without all of the members present. This problem arises because the local 

economy is highly dependant on out sourced work, meaning that men are often leaving 

for periods of time to do unskilled labor or to attend to livestock management. 

§ Fog Collectors at Dhoje Danda

The creation and upholdment of a maintenance fund is crucial to the success of the 

project once it has been turned over to the community. At the time when we talked with 

the WSUC Chairman there was roughly 18,000 NRs in the bank account that had been 

established for the community in Dhankuta. However, this sum of money is not being

used, and the collection of money on a monthly basis has all but stopped completely. This 

too was linked to a rooted frustration over not having control over water access. It is 

inappropriate to say that the community has given upon the fog project, but or 

conversation certainly suggested that the community was disappointed with its 

performance. People in Dhoje Danda live on a strictly sustenance basis, and maintenance 

of a non-operation system will not take precedence over other livelihood activities.
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Conclusions
The inactivity of the WSUC and the lull in maintenance of the fog collection system at 

Dhoje Danda has much to do with its function. Increasing the storage to make the system 

a truly sustainable 12 month supply would be the first step towards fostering true 

community ownership of the project and shifting towards a greater level of activity in 

regards to maintenance and use of the maintenance fund. The ramifications of poor 

design and management are evident as we examine the current status too. The capacity 

for fog water collection at Dhoje Danda is tremendous, but its development and 

installation simply were not well thought out, and as such the investment of time and 

money has been excessive. Fog water collection is however slowly maturing into a more 

complete project. The experiences at Dhoje Danda have ultimately provided valuable 

lessons to apply towards successive designs and implementations. 



A Critical Look at the Development of Fog Water Collection in Nepal

62  

MEGMA SARASWATI SCHOOL FOG PROJECT, JOGMAI VDC, ILAM
The fog project at Megma was developed in the aftermath of the failure at Kalpokhari. 

The materials and resources were easily transferred, and the site had previously been 

found suitable for the implementation of a complete system. While fog water has been 

principally promoted as a solution for community water supply, in Megma the majority 

of the houses have an indoor line connected by a nearby source. The fog water scheme 

was initiated to supply a much needed water source to the local primary school, which 

faced critical shortages for drinking and sanitation purposes. Given the relative water 

wealth of Megma, the project has served to be more supplementary than necessary. 

However, the positive impact of the water source and improved sanitation are obvious in 

the village. 

Community Background
Megma is located at 2,900 meters along the 

Nepal – Indian border in Jogmai VDC, Ward 

3 in Ilam District, Eastern Nepal. Megma is 

situated in close proximity to Kalpokhari and 

is accessed at an hours distance from 

Manebhanjyang at the Indian border 

crossing. The village itself is small, 

composed of 15 households and scattered lodges that accommodate trekkers and tourists. 

There is also an Indian Army encampment and a Buddhist Monastery; and the total 

population of Megma fluctuates according to the number of people residing at the latter 

two residences. Additionally, there is a small primary school, Saraswati, located just 

below the village, teaching Nepali class one through five. There are 50 students from the 

surrounding communities and three local teachers. 

Water Procurement in Megma
The water situation in Megma is unique in respect to other fog water projects in Eastern 

Nepal. The community itself is supplied by a rudimentary pipe system from a nearby 

§ Megma at a Glance
Location:                Jogmai VDC, Ward 3, Ilam

Elevation:                2900 Meters

Population:              50 Students

No. of Households: One school house

Water Demand:       250 - 300 liters per day

Water Sources :       Two seasonal springs,
sourced in Megma village
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sources. There are five tap stands in the village and many of the houses are fitted with an 

inside line. Compared to many of the surrounding villages there is relative water security. 

While this water source is subject to seasonal variability, water does not have to be 

carried from far off. 

While there is a secure water supply for the village itself, providing adequate water to the 

school was an increasing challenge, which resulted in many conflicts over water 

provision. Drinking water was unavailable at the school, and so school children from 

other villages, some several hours away, often came looking for water at the village taps 

and in locals’ houses. This caused confrontation between the school and villagers, 

because many villagers didn’t like constantly providing water, and felt that there should 

be an independent source for the school. Sanitation was also a problem; due to a lack of

toilets children were forced to use nearby fields and open areas. There was little water for 

proper cleaning and hand-washing practices. 

Project Development and Operation
After observing the previous project at Kalpokhari, the village approached NEWAH 

about the possibility of implementing a similar scheme for their school. The fog water 

project was initiated in conjunction with the Saraswati Primary School to provide water 

for drinking and sanitation to the students. 

Through the financial support of WaterAid Nepal, the development of the fog water 

collection system began in July 2002 under the guidance of Pradeep Regmi of NEWAH 

ERO. A feasibility study completed by NEWAH’s implementing partner NCDC in 2000 

had previously determined the site to be promising for fog harvesting. The materials 

required for construction were largely available from the Kalpokhari site, and could be 

easily transported to nearby Megma. The project construction went forward largely 

through community support and labor, and was completed in July 2003. A Water and 

Sanitation Users committee was elected to oversee operation and maintenance. To date 

the project has been operational, though site visits have revealed that performance is not 

on par with expectations.
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In Megma there are two LFCs for a combined mesh water collection area of 67.2 m2, an 

initial HDP collection tank of 200 liters, and a 2,000 liter HDP reservoir tank connected 

by 300 meters of piping from the source to point of supply. The reservoir tank is located 

alongside a newly constructed tap stand on the school grounds. During peak season (May 

§ Map of Ilam District
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– September) the fog water scheme is collecting 41.77 liters/m2/day (Annex B). The 

average yearly collection is 408, 198 liters, or 8,164 liters/student/year, meaning each 

student is theoretically supplied with 22 liters for each day of the year. This is however 

collection rate from the LFC, and does not represent the amount of water that can actually 

be stored by the reservoir system, which is the real determinant of how much water is 

available for consumption. This will be addressed momentarily.

In addition to the installation of the fog water collection system, NEWAH completed a 

health and sanitation education program in both the school and at the community level.  

Current Status of Megma Project

Megma was re-visited in 2004. Operation and maintenance of the system is currently 

carried out by a locally elected Water and Sanitation Users Committee. The WSUC meets

on a monthly basis and keeps a maintenance fund running to perform any necessary 

repairs or maintenance to the system. Currently the WSUC has somewhat dispersed and 

is not meeting on a regular monthly basis. They have adopted a more “rurally structured” 

means of creating dialogue on their water system, whereby issues and problems are 

addressed as they are encountered. A local caretaker was trained by NEWAH to oversee 

routine maintenance of the system. The caretaker was involved in the initial construction 

of the LFC as well, and seems to have adequate knowledge to carry out the ordinary 

Figure 5.2: Average Fog Water Collection (l/m2/d), Megma (2000/01)
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maintenance tasks, but will be unlikely to be able to handle any large repairs or 

adjustments.

While still structurally in tact, the fog collection system was not currently operational on 

our visit in December 2004. During the winter of 2003 snow fall resulted in a partial 

collapse of the mesh collection net. The cable frame on which the mesh is suspended 

snapped after a heavy snowfall. The net was salvageable, and in 2004 the users 

committee decided to remove the collection mesh during the winter months when fog 

collection is marginal. Rehabilitation funding was budgeted by WaterAid in 2005 to 

cover the expenses associated with re-installing the mesh at Megma and ensuring that 

everything is operating again afterwards. This rehabilitation went forward this spring, and 

the system is reportedly collecting lots of water early in the season. The 6 mm cable that 

was previously used to suspend the mesh was removed and replaced with 8 mm. 

Additionally, the intermediate cables where changed to 8 mm. This should effectively 

“winterize” the system and end the practice of mesh removal.

In conversation about operation, the WSUC insists that the water quality of the fog water 

is good, and that there have not been any issues of turbidity. Turbidity of the water is a 

great concern, because in other projects turbidity has relegated the water to domestic and 

cleaning use because people simply don’t want to drink brown water. In Megma the 

water has been primarily used for drinking by the students of the school, for cleaning and 

for sanitation in the schools two toilets. The community raised no reports of problems

associated with the source. Due to the remoteness of Megma, comprehensive water 

quality testing is not possible because samples have to reach the lab within a certain 

critical time period, which cannot be met because of travel time from the site.

Water Storage Issues Emerge 

Water storage at Megma was the premier issue raised during the revisit to Megma. The 

2,000 liter storage capacity reservoir is inadequate, which means that the full collection 

capacity of the system will not be realized. The WSUC reports that after two days of peak 

season collection (May – September) the tanks overflow. Typically during the peak 
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season water collection far exceeds demand, and without a proper reservoir additional 

collection overflowing the system will be lost. If we assume each student uses 5l/day then 

the total daily demand is 250 liters. A full tank will therefore supply the school for just 8 

days after the fog season subsided. 

The ramifications of inadequate storage are that despite our promising peak season data, 

the WSUC relates that fog is only effectively collected from May to September, meaning 

that there are largely deficits for the remaining seven months of the year, particularly in 

the post-winter months. In light of this seasonality a water supply has to be stored, and a 

2,000 liter capacity tank is not nearly enough to store the appropriate demand for water. 

Based on our previous estimates approximately 8,000 liters capacity is necessary to store 

the minimum monthly demand, which can be atmospherically obtained by the system.

None the less, 

conversations with the 

WSUC suggest that 

they feel there is no 

need for expansion of 

the project. They 

stressed that in respect 

to their water needs, the 

scale of the collection 

and storage are

sufficient. This may 

reflect the relative “water wealth” of the community, who identified the projects finest 

asset as its tourist appeal. In surveying the surrounding community, there is clearly a 

lesser demand for water, and this may transpose directly onto the demand at the school. 

Quite simply, when fog supplies are limited, the deficits can be made up for by the 

village supply. In fact, upon inspecting the system, the WSUC had even connected a pipe 

from the village to the tank and was filling it for use at the school tap. The notion of an

§ Village of Megma, Ilam
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alternative is non-existent in many other target villages. In Megma fog water appears to 

be more of a luxury than a necessity.

Conclusions
Despite a few technical obstacles, the impact of the fog water system, particularly in 

regards to sanitation practices, has been excellent. The presence of the water source has

increased access and the health and sanitation education program has marked noticeable 

changes in the sanitation practices of students. Hand-washing, waste collection, cleaning 

and general sanitation have all increased. Drinking water is easily accessed at the school. 

The construction of two new toilets at the school coincided with the completion of the 

fog system. At the village level, NEWAH helped to construct five toilets where none 

previously existed and introduced personal hygiene, sanitation behavior and water 

container cleaning practices. 

The fog project at Megma has met many of the desired outcomes of any community 

project. It has increased water access, sanitation and resulted in discourse on further 

village development. At this point the expansion of the Megma project should take a 

secondary priority to the expansion and development of other existing or future projects. 

However, the collection capacity of the water reservoir could be easily and inexpensively 

constructed, making the system much more practical.  From an experimental point of 

view, the collection of fog should be continued at Megma, and closely monitored in 

regards to rehabilitation expenses and maintenance. The Megma project has much to 

offer in understanding how sustainable projects are in areas that are troubled by snow fall

and marked seasonality. 
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Pathivara Fog Water Project, Pathivara Temple, Taplejung
The fog water collection system at Pathivara temple in Taplejung is the newest and most 

unique of the Nepal installations. While previous installations have been predominantly 

community-based and operated, the definition of community becomes quite abstract at 

Pathivara. The Pathivara installation is a “public” water source, developed for the large, 

seasonal pilgrim community that travels to this religious site during the foggy summer 

months. There are no permanent residents at Pathivara, except for the temple Caretakers 

and Priests.

Community Background
Pathivara is a Hindu temple located at 3,800 meters in Tapethok VDC of Taplejung 

District. The name Pathivara refers to both the temple and the mountain peak itself. The 

temple is of great importance, and during the summer months is visited by 800 – 1,000 

pilgrims per day. The high altitude, the weather and the topology of the area are all 

challenges that the pilgrim faces in reaching the summit. There is no proper “village” 

associated with the temple, but rather a group of buildings that make up the temple 

complex.

Water Procurement at Pathivara
Water procurement for 

pilgrims was formerly a 

major difficulty. The 

nearest suitable source 

was a seasonal stream 

that formed two hours 

steeply down hill from the temple. As there was no alternative, water was collected from 

this site taking nearly five hours round trip.

In 2000 a local NGO, the Alternative Group for Community Development approached 

NEWAH about the possibility of collecting fog water at Pathivara, and proposed a joint 

project between the two agencies. NEWAH had previously conducted a feasibility study 

§ Pathivara at a Glance
Location: Tapethok VDC, Taplejung

Elevation: 3600 Meters

Population: 800 – 1000 visitors per day during summer months

No. of Households: Hindu temple

Water Demand: Highly variable, season dependant

Water Sources: Seasonal spring located five hours roundtrip,
downhill from temple
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to assess the potential for fog collection. The results of the study were favorable, and 

Pradeep Regmi of NEWAH and the group from AGCD began discussions on how to 

bring the project forward.

§ Map of Taplejung District
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Project Development and Operation
The project at Pathivara ended up being a joint project between the two, with local 

management and co-financial support provided by AGCD in conjunction with technical 

and financial support from NEWAH and WAN. AGCD provided locally accessible 

materials and tools, material porterage, storage and skilled and unskilled laborers. 

NEWAH provided the remaining technical and financial support. 

The project was implemented under the supervision of Pradeep Regmi of NEWAH ERO. 

Personal communications with Pradeep stressed the great difficulty of implementing a 

labor intensive project in such a remote area. The team was regularly subjected to wind, 

snow, freezing temperatures and shortages of supplies. A video captured by the 

implementation team is testament to the difficulties faced. This provides a keen insight 

into hardships overcome by poor pilgrims, many of whom walk two or three days from 

Taplejung Bazaar to reach the temple. The fetching of water is just another difficulty that 

was stacked against the pilgrims. 

The completed system includes a single LFC of two panels for a total combined surface 

area of 67.2 m2. Storage is provided by an initial 200 liter collection tank and reservoir 

storage of 4m3 capacity. There is single tap stand located within five minutes walk of the 

Figure 5.4: Average Fog Water Collection (l/m2/d), Pathivara (2001/02)
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temple. During the peak collection season of the summer months, as much as 1000 liters 

of water is produced a day, enough to provide a liter of drinking water for each pilgrim

(Annex B). Nearly 91,000 liters are produced a year, the majority of this in the summer 

months, enough to theoretically provide water for all visitors.

The project was finished in May 2004 and has been operating very well, according to 

conversations with the Caretaker and reports from pilgrims that have traveled to the site 

and returned. A site visit was not possible due to the political situation and 

unpredictability of transportation services. The project too young to make any major 

conclusive statements about its successes and down fallings. Thus far there have been no 

technical problems and Pathivara seems to functioning as an ideal solution to the water 

shortages faced by pilgrims to the site. 

Conclusions
In the absence of an 

alternative, the Pathivara 

fog project has been a 

great success in 

providing water to a 

community with a clear 

demand and need for 

drinking water. And the 

newly installed system 

appears to have been

successful in coping 

with winter storms and snow. In many ways the installation at Pathivara represents the 

culmination of several years of technological innovation and development. Harsh winter 

conditions can have adverse effects on the structural integrity of fog systems, and 

learning of the condition of the Pathivara is further proof that NEWAH has come close to 

perfecting a fog collector design suitable for the high altitude conditions found in Nepal. 

§ Installing the Collectors at Pathivara
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There are several reasons why Pathivara is unique, and why, it appears to have been so 

successful. The source at Pathivara is truly public, as opposed to a community source, 

and there is no fixed minimum demand that has to be met. Water is essentially consumed 

on a need-basis as it is collected. The water collection season of the system largely 

coincides with the pilgrimage season, meaning that water does not need to be stored over 

the winter months when the demand is low. The maintenance and operation is taken care 

of by the temple itself, a pre-established institution that is largely free of the conflicts and 

politics that are born out of a community users committee.  Implementation was 

conducted systematically and jointly with a locally – rooted NGO, which had previously 

established a working relationship with the temples caretakers, and had collected a great 

deal of information concerning the social need for water and development. Pathivara in 

many ways represents an ideal context for fog water collection.
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DISCUSSION OF EMERGING ISSUES
The case studies bring forth several issues, both technical and institutional, that need to 

be addressed at greater length. These various issues are discussed here with an attempt to

make some recommendations based on the lessons learned. Recommendations are 

summarized after the conclusions section.

CLIMATE

In Nepal the monsoon extends from April to September, during which the country 

receives heavy rainfall, ground water aquifers are recharged, and winds moving inland

carry moisture that make this the ideal period for fog collection. Towards December 

streams and other sources begin to dry up, and from February onwards much of Nepal 

faces shortages in water. Unfortunately the air is dry and fog collection is not possible. 

Fog water collection does not coincide with the dry season when shortages are 

experienced. 

SITE SELECTION
Site selection is guided by climatological and topological parameters. On a large, regional

scale we can make educated statements about the suitability of this technology. On a 

smaller scale however, identifying communities and meaningfully assessing the 

environmental conditions is a difficult task.

Along the Chilean coast, where fog water collection has been utilized for over twenty 

years, site selection is a far more refined process. This is because the topology and 

climate of the coastal mountains is predictable; the air picks up moisture from the ocean 

which condenses over inland elevations. Nepal however, is landlocked, and the highly 

varied topology that rises from the plains results in many microclimates that are difficult 

to predict and meaningfully understand in relation to fog collection. 

For lack of a systematic method, lots of effort has been spent searching for potential sites.

Because no social or environmental criteria were established early on, site selection 
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carried on for a long time as a fog hunt. For example, Namche Bazaar was chosen as an

initial pilot site, even though the community has a plentiful natural source year round. 

Since then clarified objectives and better methodologies for site investigation have 

emerged that reconcile environmental and social variables in a Nepal context (see annex). 

But while effective parameters have emerged, site selection remains much like throwing 

darts at a map. This is because the process is still complicated by restricted access to 

climatological data, varied topology, and remote locations. Water starved ridge 

communities are numerous in Nepal, but getting to them to assess their condition is very 

difficult. We must assume that poor communities do no have the means to contact 

NEWAH, nor will they understand the potential for fog collection in their community. 

This means is that implementing agencies have to be very proactive in identifying 

communities within a pre-established environmental range.

The current NEWAH approach to site selection is largely directed through word-of-

mouth encounters with villagers, travelers or local officials followed up by field visits. 

However, to say that a network of informed individuals has emerged is very pre-mature. 

Few people are trained in pre-feasibility studies and there have been none completed 

since 2002. There is actually a backlog of sites that were deemed feasible in early 

experimentations, but have yet to see any water systems created. When funding is 

awarded NEWAH has since focused on existing sites, but for effective coverage there 

needs to be a systematic, on ongoing site investigation/selection mechanism in place.   

It is important to remember that we are trying to identify communities as opposed to 

simply finding the foggiest areas. This is a key shift to recognize as fog collection moves

from a pilot stage towards becoming a standard water scheme used by agencies in Nepal. 

Building stronger institutional relationships with regional NGOs for site selection is the 

essential component to furthering fog collection coverage. Local knowledge should be

the foundation for investigation, and people working with ridge and hill communities (as 

well as the communities themselves) will be the best advisors in site selection, having the

best understanding of the social and climatic environment.
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Regional NGOs will be able to carry out pre-feasibility investigations, and will have 

already cemented working relationships with communities in their working region. 

Further, they can describe the seasonality, behavior and frequency of fog in a particular 

valley, or ridgeline. Engaging regional partners on fog collection provides valuable 

insight into the social context of a community as well, as well as information on water 

demand, location of sources, population and so fourth. Regional NGOs will also be able 

to assist in gathering data.

TECHNICAL
Several technical issues have emerged that are highlighted in this section. A strong 

technical design generally translates into greater social acceptance and sustainability. 

Experiences so far suggest a completed design is attainable; still care needs to be taken to 

ensure that the design meets several criteria that have larger ramifications, namely cost-

effectiveness, user friendliness and maintainability.  

Water Storage Facilities
Unlike gravity flow schemes, where there is continual water flow, the collection of fog 

water is seasonal. In Nepal, fog is collected in during the summer months from April

through mid-September, when the monsoon produces conditions conducive to the 

formation and movement of fog. During this period, enough water can be collected to 

supply a small community year round. However, there must be a reservoir tank with 

enough capacity to hold all of this water. These tanks are feasible, and must be 

incorporated into further designs.

Water storage has been a large limitation in pilot projects. Due to technical complications 

and funding issues storage has been largely insufficient. For example, at Dhoje Danda

conditions allow for extensive collection, however their supply is typically depleted by 

mid – December, the beginning of the dry season. Hence women revert to the drudgery of 

carrying water from an distant, unreliable source. In Megma, large quantities of water 

that could otherwise be stored for dry season use overflow the system and are lost. 
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Simple expansion of the reservoir system could provide a 12 month supply. While 

technical in theory, these are really issues of poor management and design. 

A system that provides water for only half of the year should not be implemented unless 

it is supplemented by another scheme, such as rain water collection. When designing and 

funding fog water schemes the importance of proper storage facilities needs to be 

stressed. Twenty thousand liter ferro-cement tanks can be cost-effectively constructed 

and multiple tanks can be joined together. Minimal materials are required for their 

construction. Masonry tanks are another highly promising solution to storing large 

quantities of water, and in many cases can be cheaper than building several ferro-cement 

tanks, with the advantages of a single structure. It should be made explicitly clear to all 

stakeholders that water collection is seasonal and will need to be stored. Implementation 

should not go forward without funding to cover water storage facilities.

Water Quality

Atmospheric water is typically clean, and proper design and maintenance of the 

collection system can control and abate risks of contamination. Recent water testing from 

Danda Bazaar found all parameters within WHO standards. However, issues of turbidity 

have continually arisen in discussions with users, effecting their perception of the water 

source. During periods of no fog, dust and dirt accumulates on the nets and is washed into 

the water supply, resulting in turbid water and bacterial contamination. Bird droppings 

and insects are another concern. 

Physically cleaning the nets is not impractical, but the better option is introducing an 

improved flushing system or rinse tank. After periods of no fog, the initially collected 

water would be allowed to pass directly through the system. Once flushed, the drain 

would be closed and collection would resume. This could be performed at the beginning 

of the collection system or after long periods of no collection. The caretaker could be 

easily trained in performing this procedure, and installation costs would be minimal. 
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Water quality should be periodically monitored. If bacteriological contamination 

becomes a problem it might be wise to consider experimenting with cleaning the systems 

with chlorinated water (collection troughs, tanks and reservoir). 

Altitude and Snowfall
At elevations above 3000 meters snowfall is common in many regions were fog water 

collection is also suitable. Snow fall results in two distinct problems: a load on the 

structure that can lead to collapse, and freezing temperatures that make water storage and 

pipeline insulation necessary. Aside from a collapse at Megma, we have no detailed

understanding of the effect of snow on the performance of the system. Snowfall is unique 

to the Nepal projects, and there are no case studies or lessons from abroad to direct 

development. Three out of four pilot projects are in areas that receive snowfall. 

We can only speculate at technical solutions to snowfall, which may include a redesigned 

structure, submerged tanks and pipes, etc. It appears as though the recently re-designed 

systems had at least partially winterized the systems, though the water collection trough 

needs to be removed over the winter months to avoid it filling with snow.

MAINTENANCE

Maintenance issues have been prominent in previous projects, and require examination 

from various perspectives. Just because projects are collecting water does not mean they 

are operating optimally or free of problems. Maintenance must be carried out unfailingly

to ensure proper function and avoid contamination of the water. 

Maintenance Funds
Ensuring the upkeep of a maintenance fund has become challenging. It seems they are

maintained for a short period after implementation and then are no longer collected. As in 

the Dhoje Danda case, money is not being collected or used, and maintenance of the 

system is mediocre. The WSUC stresses that while operating meetings, maintenance, and 

the collection of a maintenance fund are necessary. During long no collection periods

however, the community perceives no need to attend to the system and its maintenance. 
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Operation and maintenance should be performed by the community, not by constant 

rehabilitations by the implementing agency. The community should understand how to 

use the maintenance fund and the funding and implementation process before it

commences. In its pilot stage collectior maintenance has been expensive. This can to 

some degree be attributed to its immaturity, but future sustainability depends on the 

technology being maintained and operated at a village level. 

WSUC Activity
Community disputes have developed due to disparities in WSUC activity and system 

operation. In many cases, support for the fog water system has been disproportionate.

Users in Dhoje Danda highlighted discrepancies in the level of activity between the two 

village clusters as a barrier to effective maintenance and operation. In the same vein,

some community leaders have been unconditionally supportive of NEWAH’s fog water 

efforts, while others have been less supportive. Individuals make great contributions to 

development of the fog scheme, but long term viability is dependent on inclusion and 

cooperation of the entire community.

The state of fog water is still maturing, and requires significant patience from villagers 

and the WSUC. A well operating system is less likely to draw negative feedback from 

users, whereas pilot systems are and should be subjected to criticism, a fundamental part 

of the development process. Maintaining communication is crucial. Implementing 

agencies should be engaged in communication with the users committee to ensure that 

objectives are being met, and be highly supportive as communities adapt to their new 

water scheme.

Spare Parts
Many of the commonly needed parts and materials that are required for routine 

maintenance are not available in the local market. As a result, caretakers who are 

responsible for maintenance are unable procure these parts, and sourcing them from 

outside becomes expensive. As such, parts that require periodic replacing tend to be

neglected. 
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A dependence on hard to find and expensive parts will become unsustainable. Locating 

and implementing local alternatives is encouraged towards ensuring that the fog water 

collection system can be sustained once agency involvement is finished. Providing the 

caretaker with ample spares will ensure proper maintenance. 

The primary concern is collection mesh, as it has to be imported from Chile. Sourcing a 

good local alternative (Indian subcontinent) should be prioritized, and comparative tests 

can be easily and inexpensively be carried out to assess fog collection efficiencies. 

Accepting slight deficits in quality and efficiency might be necessary in light of the vast 

importation cost of the Chilean mesh. Such alternative mesh does exist, and NEWAH has 

a sample of Indian mesh which should be the starting point for this endeavor. 

Caretakers
Fog collection systems, while simple in design, are not overwhelmingly user – friendly. It 

seems that caretakers have only been marginally effective at their jobs. This is due 

largely to inefficient training and monitoring, and a lack of spare parts and materials. 

Additionally, many caretakers leave their village to seek labor elsewhere on a routine 

basis, leaving no one to replace them or perform their duties.

Caretakers should be present full time to properly care for the fog collection scheme.

Close attention and constant caretaker presence will make for an efficiently operating 

system and reduce the likelihood of collapses and other mishaps. Ensuring capable and 

knowledgeable caretakers can be facilitated through a rigorous apprenticeship with

agency staff both at the time of installation and beyond. Ideally women should be given 

caretaker positions, as traditionally they are the primary actors in water collection, and 

are less likely to leave the village on foreign employment or to seek work elsewhere.

MONITORING AND EVALUATION
Currently there is no actual monitoring and evaluation schedule for fog water collection 

schemes. Problems and issues are dealt with as they are brought to the attention of agency

staff. Developing a monitoring and evaluation scheme is critical to the long term viability 
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of these projects. Recent site visits found broken cables, ripped mesh and open collection 

tanks. This indicates errors on behalf of both the caretaker and agency staff. 

Scheduling regular visits and evaluations ensures that objectives are being met and that 

the system is operating properly. It will also allow for the establishment of a stronger 

relationship between the implementing party and the community. Regular checking also 

allows for users to share their thoughts and concerns, and allows implementing staff to 

monitor the status of the project, and reinforce proper procedure and maintenance. How 

often do fog water projects need to be re-visited by the implementing party? While once a 

year would be ideal, realistically the projects should be checked every six months. 

Quarterly communication, at least during the first year, is recommended as well. 

SOCIAL PERCEPTIONS AND LIMITATIONS 
Introducing a new technology into hill villages presents many social problems. Social 

acceptance and perception of that technology will ultimately determine how it is used. 

The case study from Kalpokhari clearly highlights the importance of the social 

implementation of fog schemes. NEWAH’s functional prerogative is assistance; the 

community must assume a position of stewardship in accomplishing their water 

development objectives. But community objectives are not always the same as those of 

scientists and developers. 

Perceptions of Fog Water
How fog collection is perceived will greatly affect its use and sustainability. 

Internationally there have been numerous accounts of fog collection systems going into 

social disintegration directly linked to community perception. This is usually the result of 

a disparity between what implanting agencies think is useful and what villagers desire. In 

Chile such a scenario unfolded. While the project functioned well, community members 

opted not to use the water, seeing it as a second rate source. They then pressured the 

implementing agency to vie for a pipeline to their village. Their sensitivity was trigged by 

shifting perceptions of water. Fog water was simply too unconventional. The prevailing 

notion was that water should be provided in the form of a pipeline. 
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Development agencies and engineers become excited at the notion of innovative 

technologies, and want to implement them on the grounds of experimentation alone. This 

sentiment is not always shared by the villagers though, who in the long run are more 

concerned with function than sleek design. 

Villages as Laboratories
Testing new technologies in the village context is the best way to understand their value. 

Unfortunately, there is no guarantee of benefits for the community because there is a 

calculated risk of failure or poor performance. In Kalpokhari villagers expressed their 

displeasure at being a testing ground for new technology. The villagers felt that their 

water needs were not being taken seriously. This initial disaster has tainted the villager’s 

perception of fog collection. On our recent visit NEWAH’s motives were regarded with 

skepticism. 

Participation

Issues of community participation effect the operation and the maintenance of projects. In 

Danda Bazaar disproportionate activity between two village clusters ground meetings and 

maintenance fund collection to an abrupt halt. In Kalpokhari a land dispute resulted in the 

closure of the project. This was ultimately due to a breach in communication between 

NEWAH and the community, because community members were not fully included in 

the decision making process. 

Participation should be mediated by the implementing agency. Often participation

problems develop out of custom and traditional mindsets around the management of 

community resources. The community’s way of thinking must be regarded with 

importance and included in the implementation process. Since the initial Kalpokhari 

nightmare, further NEWAH implementations have been effective in proceeding through a 

community-inclusive agenda.
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INSTITUTIONAL
Currently NEWAH is the only water agency in Nepal implementing fog collection 

schemes. Their experiences in Eastern Nepal have resulted in a wealth of information, 

and design modifications, even though very little has been documented. There are five 

areas in which NEWAH needs to focus as an institution: organization, coordination with 

partners internationally, coordination with local NGOs, documentation and information, 

and advocacy.

COSTING AND FINANCIAL
Here are some issues related to the costing and financing of fog water projects.

Investment to Date
Per beneficiary costs are higher than comparable technologies, and the to date expenses 

(NEWAH) are great compared to realized benefits. Examining the investment in to date 

provides a picture of the general cost of implementing projects regularly over a long 

period (Table 6.1), and is valuable for understanding the sustainability of funding fog 

water collection projects annually. If the annual cost is too high in respect to beneficiaries 

served, funding fog water may become difficult, and alternatives should be sought. 

Joint Funding
Fog collection is suitable for a small demographic in Nepal. Agencies generally support a 

variety of projects that are geared to achieve wide coverage in urban and rural settings. 

Therefore supporting (financially and maintenance) smaller projects that have a limited 

application can be difficult. Fog collection projects also fit somewhat awkwardly into 

budgets and annual plans. Joint funding with smaller grassroots organizations is the best 

way to ensure that these projects receive adequate attention and funding.

Maintenance Costs
The required maintenance for fog collection systems should be inexpensive. Due to a 

number of factors, this has not been the case. Technical failures, locally inaccessible parts 

and environmental challenges have meant that the cost of keeping projects operational is 
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high. This is however indicative of any new technology, and as quality of design and 

implementation improve, maintenance costs will accordingly decrease. Close monitoring 

and active research into local, alternative parts is recommended. Post-handover 

expenditures in other schemes should be examined to set a meaningful target for fog 

water schemes. 
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CONCLUSIONS
The objective of this study was to investigate the current status of fog water collection 

projects in Nepal and develop some directives for the continued development of this 

technology here. The collected data describes how efficiently these projects are 

functioning, and case studies highlight various successes and failures in the institutional 

and technical development of this technology. The case studies also describe the 

condition of water and sanitation services in many remote hill communities. This 

conclusion section deals with reconciling the previous fog collection experiences with 

larger water and sanitation sector in Nepal, to understand where fog collection fits in and 

how it should be developed. 

Institutional
Fog collection has yet to popularize in Nepal. In fact, support for this technology has 

dropped off since it was first introduced. While technical problems emerged in early 

implementations and where not quickly addressed, fog collection has failed to gain 

acceptance because of a poor institutional network within the country. There are too few 

human resources devoted to investigating potential sites (pre-feasibility and feasibility 

studies), and a lack of a systematic plan for continued funding and implementation.

Fog collection had been largely promoted by foreign visitors whose involvement has 

been transient. Funding and expertise have also been sporadic. A successive string of 

visitors have come and gone leaving new projects, but little in the way of infrastructure or 

a constructive examination of the outcome of projects. The constant change of involved 

parties has resulted in mediocre documentation, undefined goals and a high learning 

threshold. These factors combined with poor communication have made fog collection 

somewhat of a hot potato in Nepal. 

Thankfully, there are passionate and dedicated individuals interested in progressing this 

technology in Nepal. Creating a strong forum for them to pursue and advocate this 

technology is critical for the development of fog collection and will ensure that its 
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potential is realized. Reaching beyond NEWAH to collaborate and share experiences 

with other agencies will diversify and enrich the potential for development.

Technology
Fog collection technology is simple in theory, but in practice implementing fog water 

systems has proven difficult in Nepal, largely due to the steep terrain and harsh climate, 

which makes the movement of materials very expensive and time-consuming. This is 

exemplified in photos of a young mountain porter carrying a 2000 liter plastic tank up to 

Pathivara on his back. Despite the various challenges, NEWAH and its partners have

developed a design that can be built of mostly local parts and can withstand the tough 

Himalayan environment. Still, there is room for design improvement. Improved water 

storage facilities and the development of a flushing/cleaning mechanism are cited in the 

emerging issues section as two clear necessities for future designs. These additions can be 

easily incorporated; they have not emerged in the previous implementations because of 

insufficient funding.

Limitations and Issues of Sustainability
The case studies highlight several issues that bring to question the long term 

sustainability of this technology. While the reasons are varied, they are for the most part

directly due to our limited experience with fog water collection. Identifying the sources 

of unsustainability now will pave a smoother road to future development. 

What stands out initially is the limited application of this technology. Only a handful of 

eastern districts have the pre-requisite conditions for fog water collection, and localized 

variations in topology and microclimate are common. Slight variations in slope, axis and 

micro-topology will greatly affect water yield from one village to the next. Additionally, 

fog water collection is seasonal, taking place only during the summer months in 

significant quantities. In all cases, detailed measurements are required to determine if the 

site is suitable. There is no quick and easy route to site selection; feasibility tests are 

required in all cases. 
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Another factor that threatens the viability of fog collection in Nepal is the marked 

seasonality of fog collection, and the trend of underestimating storage needs of projects to 

date. The fog collection systems go into a dormant mode during the months of no 

collection; both operation and WSUC meetings effectively stop. It is natural that users 

should only think about the system while it is properly operating. During the months of 

no collection villagers resort to collecting water from spring sources and the fog system 

becomes a sleeping giant. As such, large capacity storage schemes are necessary in most 

cases.

Secondly, the key component of fog collectors, the polypropylene water collection mesh, 

is not available in Nepal. This mesh is produced in South America and imported through 

Canada. It is expensive, and repairs are subject to long delays due to a highly limited 

supply. Local villagers have no alternatives if the mesh is ripped beyond repair. On a 

pilot basis, importing the mesh on a small scale is the only realistic option. The expansion 

and institutionalization of fog water collection will find this process highly unsustainable

though.

Thirdly, while simple in design the history of fog water collection in Nepal has shown 

that community caretakers are faced with all sorts of technical challenges. While routine 

maintenance is generally satisfactory, tightening guide wires, re-setting anchor blocks

and erecting collapsed mesh may be beyond the capacity of local caretakers given their 

standard training. While durable and passive, conditions in the Himalaya provide a test to 

engineering integrity, with strong winds capable of toppling the systems if not properly 

maintained. A peripheral understanding of the equipment will not allow caretakers to 

foresee these problems and reverse them. The fog system must be able to be sustained at 

the village level, so that the community can continue to benefit from it even after the 

implementing agency leaves.

Finally, sustainability is has been hindered by the inability to replicate successes. While 

successive implementations have certainly improved, the high turnover of involved staff 

and generally poor documentation has resulted in each project essentially starting from 
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scratch. If fog water is to popularize beyond a pilot stage then there must be an 

investment in training and infastructure to crystallize technical designs and 

implementation schemes and to reduce the footwork currently needed to develop new 

projects. 

The Benefits of Fog Water Collection
Despite the many drawbacks of implementing fog water collection systems, there are 

several points in its defense that need to be recognized here. The most relevant point for 

supporting fog water collection in Nepal is the capacity for supplying large quantities of 

water to hill communities. The water yield from pilot projects has exceeded the demand 

of the communities, it is potable, and is comparatively cost effective in relation to 

alternative methods such as rainwater collection and lift systems. It certainly reduces the 

drudgery of carrying water from distant sources. More over, clouds are an essentially 

unlimited source of water; combined with an effective storage scheme, fog water 

collection can yield a 12-month supply with surpluses.

Another salient point is that although the collection mesh must be imported from abroad, 

the systems are relatively simple and easy to construct, requiring no mechanical parts or 

energy input to operate. Once collected, water is delivered by gravity flow. This makes 

them an ideal option for communities that are off the electric grid. Additionally, no 

external expertise is necessary for their implementation at this point. NEWAH staff are 

now just as competent and suited to working with these systems are their foreign 

collaborators, and with a small pool of local man-power they can be erected and set into 

operation in a short time period. 

Another point to consider is that fog collection systems use a passive and modular design. 

Once completed, the system can be easily expanded to meet the changing demands of the 

community. Increasing storage capacity or adding additional large fog collectors can be 

done cost effectively without redesigning the whole system. More over, the storage tanks 

and discharge system should be compatible with other technologies, such as rain water 
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collection. There are lots of exciting opportunities for integrating multiple sources into a 

single user-friendly infrastructure. 

Lastly, there are multiple uses for the water collected. While projects in Nepal to date 

have focused on a drinking supply, there are possibilities for expanding the application of 

fog water collection to other activities, such as drip-irrigation systems, small scale re-

forestation, the cultivation of gardens or ground water recharge. Surpluses can be used 

for the management of livestock and other income generating activities. Such operations 

are not unheard of and many case studies exist from other countries where fog water has 

been collected and used to these ends. There are lots of possibilities in Nepal that have 

yet to be explored. Many would be easy to develop and there would be nearly no negative 

environmental impact. 

Final Conclusions
Despite its drawbacks, fog water collection fills an important gap in water and sanitation

services in Nepal. If properly developed, it has the potential to improve quality of life in 

hill and ridge communities in Nepal. For small villages fog collection has great potential, 

but for large communities (>100 – 150 residents) the water demand becomes too great.

Small villages are numerous throughout Nepal, many of them without an adequate water 

supply, and many face serious challenges accessing water in the dry season. The key to 

developing fog collection in Nepal is creating a systematic method of identifying 

communities and conducting pre-feasibility and feasibility studies.

The case studies show clearly that fog water collection works in Nepal. Moving forward 

and continuing to innovate and implement is the best way to generate more case studies,

lessons and experiences to popularize fog collection in the sector. Further case studies 

and actual village implementations will allow for agencies to work out existing technical 

problems and concerns about maintenance. It will also allow for the collection of costing 

data cost-benefit analyses that were not possible in this study.  
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Agencies like NEWAH can continue to embrace fog collection technology. More projects 

should be integrated into the project cycle, and every attempt should be made to advocate

these projects within the greater water development community in Nepal to create a 

forum for discourse. The involvement of local NGO’s and communities will spark 

dialogue not only on potential sites, but also on local perceptions and thoughts on 

integrating fog water collection into local modes of resource management. 

Looking momentarily to the future, two exciting possibilities are clearly present; the 

integration of fog water and rain water collection at the village level, and the expansion 

of fog water collection to other regions of the Hindu Kush Himalayas. Both are discussed 

briefly at the end of this study.

Fog Collection has a clear niche in the future of water and sanitation supply in the hills of 

Nepal. While the case studies identify several problems, they highlight the strengths and 

successes of fog water collection as well. Beyond scope of this study, there is a great deal 

still to be explored. Future implementations will provide a stronger platform for 

expansion into systems that can be used for agriculture, forestry, and other applications. 

Looking again at the big picture, the situation in ridge/hill communities is challenging, 

and demands unique approaches and innovations like fog collection in all realms of 

development. It is hoped that this technology can be implemented to aid in reducing the 

struggle of hill/ridge communities to access water and sanitation.
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RECOMMENDATIONS
In this section issues and recommendations from the previous sections have been 

categorically listed into point form.

SITE SELECTION
§ There should be an investigation into climatology and topology with respect to fog 

formation and behavior. This will define the basic regional parameters for fog water 

collection scheme implementation.

§ An effort should be made to forge strong working relationships with local NGOs 

operating in Eastern Nepal to aid in site selection. 

TECHNICAL
§ Future implementations should include storage facilities (reservoir) for a 12-month 

supply of water. Ferro-cement and masonry designs should be standardized.

§ Flushing systems should be integrated into the storage facilities to clean the system 

after periods of no fog or low flow.

§ The effect of snowfall on the fog water system needs to be investigated. Technical or 

maintenance modifications should be investigated.

MAINTENANCE

§ The importance of the maintenance fund needs to be stressed to the community and 

the funding process outlined prior o implementation.

§ Communication needs to remain open with Water and Sanitation Users Committee.

§ Alternative sources for the fog collection mesh should be sought. A sample of Indian 

mesh has been procured, and should be compared to the South American variety in 

regards to durability and collection efficiency. 

§ The training of Caretakers needs to be re-assessed and evaluated. They should be 

apprentices during the installation.

§ Women should be encouraged as Caretakers.
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MONITORING AND EVALUATION
§ As a new technology, fog water schemes should be visited once every six months. 

This will aid in the learning process and ensure proper function.

§ Lines of communication should remain open between agencies and the WSUC.

SOCIAL PERCEPTIONS
§ Implementing afency should facilitate participation and management of the system, 

while respecting local management norms.

§ Potential communities should be aware that fog water is a new technology, and 

understand its limitations.

§ Include the local community in all aspects of the decision making process.

INSTITUTIONAL
§ Increased organization of documentation and materials relating to fog water 

collection in Nepal is highly recommended to reduce the learning threshold. 

§ Nepali gencies should coordinate their objectives with other institutions working with 

fog water in other countries to build capacity.

§ NEWAH and other agencies should work towards developing an information packet 

that can de distributed to local NGOs informing them of fog collection and aid in site 

selection. 

§ The importance of proper documentation is stressed, as is the dissemination of that 

information to others working towards implementing fog water schemes.

§ Involved agencies should increase advocacy for fog water collection among other 

NGOs working in water in Nepal.

COSTING AND FINANCIAL
§ Expenses should be closely monitored, particularly in regards to maintenance.

§ Funding can be diversified through stronger relationships with other fog water 

implementing NGOs abroad.
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FUTURE DIRECTIVES 
Part of this study is to produce a vision for the future development of fog collection in the 

Nepal rural water sector, and present potential scenarios and avenues for such 

development. Here are two such visions that place fog collection in a larger scope. 

INTEGRATING FOG AND RAIN WATER COLLECTION
During the summer monsoon, Nepal receives heavy rainfall. This fact in particular stands 

out when comparing the context in Nepal to that of other countries that have benefited 

from fog water collection. Many of the countries receive annual rainfall less than 100 

mm, the landscape is arid and there are few densely forested areas. Opportunities for rain 

water collection are extremely limited, and the need for developing fog water collection 

crystallized.

Communities in Nepal are capable of benefiting from both of these sources. Rain

collection has proven to be a viable source in Nepal and is commonly used by hill 

communities, and fog collection also has great potential to provide a viable supply to hill 

communities. Therefore, possibilities for an integrated system should be considered.

The collection of rainwater harvesting for drinking water has long been utilized in Nepal; 

the technology is simple and rain water collection systems can be managed at the 

community or household level. NEWAH has been implementing rain water collection 

systems in several localities with good results. Water quality is acceptable, and once 

installed, the community has the capability of expanding the system to meet their 

particular needs. The advantages and drawbacks of both systems are compared in Table 

8.1. 

Rainwater collection has many advantages over fog water collection. The system is 

simple and durable, inexpensive to implement and maintain, highly user-friendly and 

widely applicable. This has led some people to question the rationale of implementing

fog water collection schemes, given the highly viable rain water option.
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First, fog water should not be underestimated as a viable source. In certain areas it 

represents a large contribution to the watershed through wet deposition, and like rainfall, 

can be passively collected. Fog water yields are nearly double those of rain water in many 

areas (Table 8.2). Second, we have yet to fully explore the potential for fog water 

collection. Beyond a drinking supply, fog water can potentially be used for livestock 

rearing, small-scale agriculture and other development activities. 

Table 8.1: Comparison of Fog and Rain Water Collection Systems
Fog Water Collection Rain Water Collection

Advantages Drawbacks Advantages Drawbacks

Great potential yield, 
can provide a 12 month 
source

Seasonal collection, 
requires specific 
topology and climate

Well  established in 
Nepal context

Seasonal collection, 
yield may be poor

Community Manageable New technology – Still 
in development stage

Widely applicable Water quality. 
Contamination from 
roof an issue

Successful in many 
contexts and countries 
around the world

Maintenance has proved 
difficult and costly

Implementation 
inexpensive

Snow fall at high 
Altitudes

System easily 
expandable

Parts are not readily 
available in local market

System and maintenance 
are simple and 
inexpensive

Require CGI roofing –
absent in many rural 
villages

Yield only limited to 
number of collectors

Water quality. Build-up 
of dust on idle mesh

Household-level 
implementation

Requires no energy 
input

Snowfall at high 
altitudes

Adapted from 
traditionally employed 
technology

Social perception can be 
negative

Both technologies have definite benefits. Instead of thinking in terms of one or the other,  

focus should be placed on using them in conjunction. Integrating the two systems may 

allow us to draw benefits from both systems in a systematic way. If properly developed, 

the unification can be the ultimate cost-effective and sustainable tool for ridge 

communities. Integrating the two systems has several benefits that are considered here:

§ Maximize collection capacity from two viable atmospheric sources
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§ If one system fails, the other will remain operational

§ Presents opportunities for further community development through increased 
access and time-savings

§ Reduces drudgery of water collection in hill areas. 

§ Storage and distribution systems could be integrated, reducing costs

§ Integration could represent a total solution, whereby a 12-month supply is 
collected and stored for dry season use

§ An opportunity to innovate

§ Diversify the use of harvested water for drinking, sanitation, livestock and small-
scale agriculture.

One possible scenario would involve rainwater collection systems at the household level 

and a community supply from fog. If the rainwater supply was insufficient to meet 

drinking and cooking demands, fog water harvesting surpluses could be stored and used 

during periods of water-shortage. In schools and other institutional buildings, rain water 

and fog water could be collected into a single reservoir. As CGI roofing coverage 

expanded in rural ridge villages, rainwater collection could be inexpensively integrated 

into the existing fog water storage and discharge system without NEWAH’s direct 

intervention.

Ten years from now, hill villages might benefit tremendously from a combined rain and 

fog collection system. It would be easily maintained; community managed and would 

require no mechanical parts. Individual families would draw domestic water from rain 

water reservoirs in their homes. Fog water would be community managed for 

development activities such as improved sanitation and crop irrigation. Communities 

could use the fog water surpluses to introduce tree nurseries and small reforestation 

projects. There are lots of potential options. 

Such a vision is not unrealistic. In other countries the development of fog water 

collection has lead to such activities. Realization is however dependent on several factors, 



A Critical Look at the Development of Fog Water Collection in Nepal

98  

above all social stewards willing to take this vision forward. It of course involves 

experimentation and a willingness to face certain technical and social challenges. 

Table 8.2: Comparison of Fog and Rain Water Yields at Five Localities*
Dhoje Danda Naya Bazaar Kalpokhari Megma Surkhet

Fog Rain Fog Rain Fog Rain Fog Rain Fog Rain

Jan 0.6 0.00

Feb 0.3 0.6 0.4 0.00 3.9 0.28 0.00 0.00

Mar 0.3 0.02 0.2 1.4 1.4 0.00 0.00 0.00

Apr 1.5 3.7 1.4 0.00 4.9 0.70 0.00 0.08

May 8.3 5.7 5.5 10.9 15.9 9.7 36.4 4.3 1.8 3.2

Jun 15.11 8.6 6.5 7.1 7.4 2.53 23.5 18 4.3 7.8

Jul 17.6 10.2 10.5 10.9 13.2 24.8 39.7 19.2 11.4 13

Aug 22.0 10.1 7.9 8.84 24.9 31.4 41.8 22 12.7 11.6

Sep 11.7 1.8 8.5 0.00 14.9 17 23.4 12.5 6.3 3.5

Oct 2.6 0.16 3.8 0.14 5.1 3.2 3.6 0.92 4.7 2.2

Nov 0.4 0.00 0.1 0.00 0.4 0.00 0.00 0.00

Dec 0.5 0.08 1.0 0.17 0.7 0.33

Total 80.41 40.88 45.3 39.36 93 89.78 168.4 76.92 41.9 41.71

* Based on Average l/m2/day (Mesh vs. CGI Roofing) for 1999/2000             Source: NEWAH HQ

Previous Efforts and Lessons
In his thesis work, M. Karkee puts forward a design for an integrated fog water and rain 

water collection system (INFORACS). The system combines 12 m2 mesh and 8 m2 CGI 

roofing with a total storage of 18m3 at the household level. Mr.Karkee assumes a daily 

demand of 15 liters per capita per day, and anticipates a yearly yield of around 40,000 

liters. 

While this design certainly represents a pioneering work, there are several problems with 

the design. Providing each household with 18 m3 storage is quite ambitious, as is the 

provision of all that imported mesh. The assumption that the fog period is 192 days is 

also very misleading. Above all, with estimated expense of over 82,400 NRs. per 
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household, the cost for a small community becomes very high. Given these expenses, the 

placement of fog collectors at individual houses should be ruled out. Community systems 

require far less mesh and far less total storage to meet the demands of all beneficiaries. A 

single structure is also far easier to maintain and operate. 

There are no other examples of an integrated system from the Nepal context. Examples 

from abroad should be researched and further experimentation in Nepal highly 

encouraged. Theoretical designs, while useful, should not be the means to decision 

making. They are limited in what they can tell us about function. What are required are 

actual experiences in rural ridge communities to see how the technology works and how 

it is perceived by the community. Building on of these integrated systems will be the only 

way to understand the value in a rural context. 

SCOPE FOR REPLICATION IN THE HKH
Our discussion thus far has made little reference to the potential for fog water harvesting 

in other regions of the HKH. While there have been few proper investigations, it would 

not be outrageous to assume that Eastern Nepal serves to some extent as a climatic and 

topographic microcosm for the Eastern Hindu-Kush.

The Hindu-Kush Himalayan region stretching 3500 km across Afghanistan, Pakistan, 

India, Nepal, Bhutan, Bangladesh and China is the largest and most populated mountain 

region in the world. Scattered throughout this region there are many mountain 

communities that face issues of water security and scarcity. Locally-managed water 

harvesting methodologies are diverse and fantastic; the common theme being a general 

labor-intensiveness. Sanitation problems are ubiquitous, and many communities are 

remote.

The Indian states of Sikkim and West Bengal in the east, and Kashmir in the west, share 

very similar climate and topology to Eastern Nepal. The hills of Bhutan and southern 

China have been identified as well (Table 8.3). The social context exists, but there is little 

we can say about whether the successes in Nepal can be replicated.
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Currently we can make few conclusions. Climatological data for this region can be a 

useful tool, but it is difficult to access and effectively interpret. Objectively determining 

the potential for fog collection in the HKH is dependent on the completion of proper 

feasibility studies. The great variation in micro-climate makes knowing where to begin a 

very tough challenge. Travel is difficult, villages are scattered and infrastructure is non-

existent. Moving beyond these logistical barricades requires the investment of time and 

lots of exploration. While the difficulty of the task may sound great, local research is 

encouraged. Local NGOs are numerous and are suited to facilitate this work. Experiences 

and lessons from Nepal should serve as a spring board into the surrounding terrain.

Table 8.3: Potential Areas for Fog Collection in HKH
Country Inclusions Area 

(Km2)
Population in 
1997 ( x106)

Density 
(Population/Km2)

Afghanistan 25 out of 30 Provinces 390, 475 15.54 40

Bangladesh Chitagong Hill Tracts 13,295 1.14 86

Bhutan Entire Territory 46,500 0.71 15

China All of Tibet and Qinghai, Part of 
Yunnan and Sichuan

2,420,266 30.45 13

India All of 8 States and Part of Three 
Northern States

461,139 41.16 89

Myanmar All Districts in the States of 
Kachin, Chin, Shan and Rakhine

317,629 10.10 32

Nepal Entire Territory 147,181 21.66 147

Pakistan North West Frontier Province, 
FATA, Northern Areas, AJK and 
12 Districts of Baluchistan

489,988 31.13 63

Total 4,286,473 151.89 35
Source: ICIMOD, Nepal
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APPENDIX A: CURRENT STATUS

Current Status of Fog Water Projects in Nepal
Kalpokhari Dhoje Danda Megma Pathivara

Name and 
Location

Mabu VDC,
Wards
Ilam

Danda Bazaar 
VDC,
Wards 2 & 7, 
Dhankutta

Jogmai VDC,
Ward 3, Ilam

Tapethok VDC, 
Taplejung

Number of 
Beneficiaries

55 73 50 800 – 1000 per day 
during summer

Elevation 3200 meters 1900 meters 2900 meters 3800 meters

Coordinates N 28º 5’ W 88º 1’ N 26º 42’ W 87º 
24’

N 27º 2’ W 88º 5’ N 27º 28’ W 87º 
49’

Implementing 
Partner

NCDC, CECI Solve Saraswati Primary 
School

Alternative Group 
for Community 
Development

Date of 
Completion

2000 January 20, 2004 July 8, 2002 April 24, 2004

Number of H/H 9 13 1 (School house) 1 (Temple)

No. of LFC 0 6 2 2

Average Yield 
(l/m2/d)

7.8 6.52 16.56 3.68

Storage 2,000 liters 24,000 liters, Ferro 
Cement

2,000 liters, HDP 
tank

3,000 liters, HDP 
tank

Operational? No, removed due 
to dispute

Yes Yes Yes

No. of WSUC
Members

N/A 13 N/A N/A

Caretaker Present? N/A Yes Yes Yes

Maintenance 
Fund?

N/A Yes, Frozen Yes Yes

WSUC Active? N/A Yes Yes Yes

No. of Toilets 6 13 2 0

Health Ed. 
Program?

N/A Yes Yes No
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APPENDIX B: DATA SOURCES
DATA FROM PROJECT IMPLEMENTATIONS

The following is data from the four pilot projects in Nepal. Fog water collection rate is 
presented as average liters per m2 mesh, and the average daily and monthly collection 
rates from the complete system. 

Dhoje Danda Fog Water Project, 2000 fog water collection data
From Complete SystemMonth Average l/m2/d

l/252m2/  day l/252m2/ month

Jan 0.56 141.12 4,233.60
Feb 1.22 308.14 8,935.92
Mar 0.27 68.37 2,119.32
Apr 0.69 173.46 5,203.80
May 8.27 2,085.10 64,638.00
Jun 15.11 3,806.88 114,206.40
Jul 17.89 4,509.17 139,784.40

Aug 22.16 5,584.24 173,111.40
Sep 11.58 2,917.32 87,519.60
Oct 0.09 21.84 677.04
Nov 0.24 59.64 1,789.20
Dec 0.11 26.83 831.60

Total 6.51 19,702.10 603,050.28
Source: NEWAH ERO

Kalpokhari Fog Water Project, 1999/2000 fog water collection data
From Complete SystemMonth Average l/m2/d

l/67.2m2/d l/67.2m2/m

Jan 0.6 40.32 1,249.92
Feb 3.9 262.0 7,338.24
Mar 1.4 94.0 2,916.48
Apr 4.9 329.28 44,65.86
May 15.9 1,068.48 33,122.88
Jun 7.4 497.28 14,918.4
Jul 13.2 887.0 27,498.24

Aug 24.9 1,673.28 51,871.68
Sep 14.9 981.12 30,038.4
Oct 5.1 342.72 10,624.32
Nov 0.4 26.88 806.4
Dec 1 67.2 2,083.2

Total 7.8 6,269.56 186,934.02
Source: NEWAH ERO
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Megma Fog Water Project, 2000/2001 fog water collection data
From Complete SystemMonth Average l/m2/d

l/67.20m2/  day l/67.20m2/ month 

Jan 4.39 295.14 9,149.28
Feb 8.70 584.64 16,369.92
Mar 5.23 351.17 10,886.40
Apr 9.09 610.85 18,325.44
May 36.40 2,446.26 75,833.96
Jun 23.50 1,579.42 47,382.72
Jul 36.57 2,457.57 76,184.64

Aug 41.77 2,807.01 87,017.28
Sep 23.02 1,546.83 46,404.96
Oct 3.59 241.38 7,482.72
Nov 4.61 309.90 9,297.12
Dec 1.85 124.65 3,864.00

Total 16.56 13,354.82 408,198.44
Source: NEWAH ERO

Pathivara Fog Water Project, 2001/2002 fog water collection data
From Complete SystemMonth Average l/m2/d

l/67.20m2/  day l/67.20m2/ month

Jan 0.00 0.00 0.00
Feb 0.00 0.00 0.00
Mar 0.91 61.15 1,895.71
Apr 4.82 323.90 9,717.12
May 9.33 626.98 19,436.26
Jun 12.4 833.28 24,998.40
Jul 15.61 1,048.99 32,518.75

Aug 0.00 0.00 0.00
Sep 0.00 0.00 0.00
Oct 0.00 0.00 0.00
Nov 1.13 75.94 911.23
Dec 0.00 0.00 0.00

Total 3.6 2,970.24 89,477.47
Source: NEWAH ERO
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MONTHLY COLLECTION DATA WITH RESPECT TO WATER DEMAND

Here average monthly collection (l/Xm2/month), or “total water available” is presented with respect to the community water 
demand for the four pilot projects. Cumulative deficits and surpluses are presented in the final row. 

Kalpokhari Fog Water Project, Kalpokhari, Ilam, 2000
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Totals

Volume Available (liters) 1,249.92 7,338.24 2,916.48 4,465.86 33,122.88 14,918.4 27,498.24 51,871.68 30,038.4 10,624.32 806.4 2,083.2
Future Rain Water Supply 0 0 0 0 0 0 0 0 0 0 0 0 0
Total Water Available (liters) 1,249.92 7,338.24 2,916.48 4,465.86 33,122.88 14,918.4 27,498.24 51,871.68 30,038.4 10,624.32 806.4 2,083.2 186,934
Demand (liters) 17,050 15,400 17,050 16,500 17,050 16,500 17,050 17,050 16,500 17,050 16,500 17,050 200,750
Water Deficit/Surplus -15,800.1 -8,061.76 -14,133.5 -12,034.1 16,072.88 -1,581.6 10,448.24 34821.68 13,538.4 -6,425.68 -15,693.6 -14,966.8 -13,816
Cumulative Deficit/Surplus -15,800.1 -23,861.9 -37,995.4 -50,029.5 -33,956.6 -35,538.2 -25,090 9,731.68 232,70.08 16,844.4 1,150.8 -13,816

Source: NEWAH ERO

System Specifications
Total Population: 55 Demand: 10 l/p/d

No. of LFCs: 2; 67.2 m2 Storage: 2,000 liters

Average l/m2/d: 7.8

Dhoje Danda Fog Water Project, Danda Bazaar, Dhankutta, 2000
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Totals

Volume Available (liters) 4,233.6 8,935.92 2,119.32 5,203.8 64,638 11,4206 139,784 173,111 87,519.6 677.04 1,789.2 831.6
Future Rain Water Supply 0 0 0 0 0 0 0 0 0 0 0 0 0
Total Water Available (liters) 4,233.6 8,935.92 2,119.32 5,203.8 64,638 11,4206 139,784 173,111 87,519.6 677.04 1,789.2 831.6 603,049
Demand (liters) 22,630 20,440 22,630 21,900 22,630 21,900 22,630 22,630 21,900 22,630 21,900 22,630 266,450
Water Deficit/Surplus -18,396.4 -11,504.1 -20,510.7 -16,696.2 42,008 92,306 117,154 150,481 65,619.6 -2,1953 -20,110.8 -21,798.4 336,599
Cumulative Deficit/Surplus -18,396.4 -29,900.5 -50,411.2 -67,107.4 -25,099.4 67,206.64 184,360.6 334,841.6 400,461.2 378,508.3 358,397.5 336,599.1

Source: NEWAH ERO

System Specifications
Total Population: 73 Demand: 10 l/p/d
No. of LFCs: 6; 252 m2 Storage: 24,000 liters
Average l/m2/d: 6.51



A Critical Look at the Development of Fog Water Collection in Nepal

107  

Megma Fog Water Project, Saraswati Primary School, Ilam, 2000
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Totals

Volume Available (liters) 9,149.28 16,369.92 10,886.4 18,325.44 75,833.96 47,382.72 76,184.64 87,017.28 46,404.96 7,482.72 9,297.12 3,864
Future Rain Water Supply 0 0 0 0 0 0 0 0 0 0 0 0
Total Water Available (liters) 9,149.28 16,369.92 10,886.4 18,325.44 75,833.96 47,382.72 76,184.64 87,017.28 46,404.96 7,482.72 9,297.12 3,864 40,8198
Demand (liters) 7,750 7,000 7,750 7,500 7,750 7,500 7,750 7,750 7,500 7,750 7,500 7,750 91,250
Water Deficit/Surplus 1,399.28 9,369.92 3,136.4 10,825.44 68,083.96 39,882.72 68,434.64 79,267.28 38,904.96 -267.28 1,797.12 -3,886 316,948
Cumulative Deficit/Surplus 1,399.28 10,769.2 13,905.6 24,731.04 9,2815 132,697.7 201,132.4 280,399.6 319,304.6 319,037.3 320,834.4 316,948.4

Source: NEWAH ERO

System Specifications
Student Population: 50 Demand: 5 l/p/d
No. of LFC: 2; 67.2 m2 Storage: 2,000 liters
Average l/m2/d: 16.56

Pathivara Fog Water Project, Pathivara, Taplejung, 2002
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Totals

Volume Available (liters) 0 0 1,895.71 9,717.12 19,436.26 24,998.4 32,518.75 0 0 0 2,278.2 0
Future Rain Water Supply 0 0 0 0 0 0 0 0 0 0 0 0
Total Water Available (liters) 0 0 1,895.71 9,717.12 19,436.26 24,998.4 32,518.75 0 0 0 2,278.2 0 90,844.44
Demand (liters)
Water Deficit/Surplus
Cumulative Deficit/Surplus

Note: Water demand at Pathivara is highly dependent on the season. During the summer months, the site receives 800 – 1000 visitors per day,
but in the winter months, the demand becomes very low,  based on the caretakers needs alone.

Source: NEWAH ERO
  

System Specifications
Demand: 10 l/p/dTotal Population: N/A

No. of LFC: 2; 67.2 m2
Storage: 3,000 liters

Average l/m2/d: 3.6
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APPENDIX C: COSTING FIGURES
COSTING FIGURES FOR LFC INSTALLATION

Costing figures have been generalized here, based on a typical project employing four LFCs 
(134.4 m2). Material and labour rates will vary depending on the project.

List of required materials for LFC installation
SN Items Size Unit Quantity Rate

(NRs.)
Amount Remarks

1 Wooden poll 8 mtrs No 6 3500/- 21000/- Generally managed
at site

2 Mesh 4 x 8
mtr

No 4 Imported from
Canada

3 Eye nut bolt (double) No 6 897/- 5382/-
4 Eye nut bolt (single) No 8 723/- 5784/-
5 Metal washer 20 mm No 8 270/- 2160/-
6 Pulley No 12 713/- 8556/-
7 D-Shackle No 24 262/- 6288/-
8 Tarn buckle No 32 1080/- 34560/-
9 T- pipe (HDP 110 mm ø 2.5 

kg)
1 mtr No 4 400/- 1600/-

10 Trough pipe (PVC 110 mm ø  
4 kg)

2 mtr No 20 245/- 4900/-

11 End cap PVC 110 mm No 4 190/- 760/-
12 Mesh cable 8 mm Mtr 160 136/- 21760/-
13 Intermediate cable 6 mm Mtr 200 89/- 17800/-
14 Anchoring & structure cable 10 mm Mtr 380 143/- 54340/-
15 Garden pipe ½ Inch Mtr 120 15/- 1800/-
16 Garden pipe ¾ Inch Mtr 30 26/- 780/-
17 Garden pipe 1 Inch Mtr 8 30/- 240/-
18 Bull dog gripe 10 mm 220 44/- 9680/-
19 Bull dog gripe 6 mm 150 36/- 5400/-
20 Thimble 8 mm 80 33/- 2640/-
21 Leveling pipe (for 

intermediate cable )
8 mm 180 15/- 2700/-

22 Tarkol (Bitumen) Li 2 114/- 228/-
23 Shince (hose clamp) 1¼ inch No 10 23/- 230/-
24 Solvent cement 100 gm No 1 268/- 268/-
25 G I Plain wire 3.5mm Kg 8 60/- 480/-
26 Plastic Grating 90 mm No 4 17/- 68/-
27 Iron rod (20 cm long) 15mm No 6 15/- 90/-

Total 209494/-
Source: NEWAH ERO
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List of required tools and equipment for LFC installation
SN Items Size Unit Quantity Rate

(NRs.)
Amount Remarks

1 Auger 20 mm No 3 78/- 234/-
2 Leather Glove Pair 6 50/- 300/-
3 Glove cotton Pair 6 40/- 240/-
4 Tiffar Machine (cable tighter) 4 ton No 2 7500/- 15000/-
5 Tools Box 24*18*12" No 1 1275/- 1275/-
6 Socket wrench 10 mm No 1 816/- 816/-
7 ,,            ,, 6 mm No 1 720/- 720/-
8 Thread (Plastic) Kg 3 355/- 1065/-
9 Needle (for mesh sewing) No 6 3/- 18/-

10 Player 8" No 1 216/- 216/-
11 Screw driver No 1 180/- 180/-
12 Paint brush 4" No 1 220/- 220/-
13 Plastic Tirpal 14'x10' No 1 655/- 655/-

Some 
additional 
tools can 
be 
managed 
from the 
existing 
sites

Total 20939/-
Source: NEWAH ERO

List of required materials for the HDP collection tank
SN Items Size Unit Quantity Rate

(NRs.)
Amount Remarks

1 Tank HDP  (collection tank) 200 lit No 2 800/- 1600/-
2 Tank Nipple 1" No 4 81/- 324/-
3 Unequal Tee 1"x1"x ½" No 2 102/- 204/-
4 Gate Valve  (plug type) 1" No 4 438/- 1752/-
5 G I Nipple  (short) 1" No 6 10/- 60/-
6 G I Tee ½" No 2 36/- 72/-
7 GI Union 1" No 4 153/- 612/-
8 GI Socket 1" No 2 45/- 90/-
9 G I Nipple  (Long) 1" No 2 23/- 46/-

Total 4760/-
Source: NEWAH ERO

Rate of labor and material transportation for LFC construction
SN Items Size Unit Quantity Rate (NRs.) Amount Remarks

1 Wooden polls (transportation) L/S 5000/-
2 Helper M/D 40 200/- 8000/-

Variable, 
depending 
on site

Total 13000/-
Source: NEWAH ERO
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COSTING FOR FERRO CEMENT TANK CONSTRUCTION

Again the rates for materials and labour have been generalized here, and will be dependent on 
the size and location of the project. 

Ferro cement tank costing and dimensions
Costing (NRs.)Tank Size (liters) Diameter (m) Wall Height (m)

Total Per Liter
1,000 1.50 0.90 16,800 16.80
2,000 1.50 1.40 19,000 9.50

2.00 1.20 25,300 8.43
2.00 1.50 27,000 6.75
2.50 1.30 34,500 6.90
2.50 1.50 35,600 5.93

3,000
4,000
5,000
6,000
7,000 2.50 1.55 36,200 5.17

2.50 1.65 36,900 4.61
3.00 1.50 45,100 5.01

8,000
9,000
10,000 3.00 1.65 46,900 4.69

3.00 1.90 49,100 4.09
3.50 1.70 58,300 4.16
3.50 1.90 60,700 3.79

12,000
14,000
16,000
18,000 4.00 1.65 71,000 3.94
20,000 4.00 1.80 72,600 3.64

Source: M. Karkee

Rate of materials and labour for tank construction
SN Particular Size Unit Quantity Rate (NRs.) Amount Remarks

1 Skilled Labor NRs./day 250/day
2 Unskilled Labor NRs./day 200/day
3 Cement Bag 400/bag
4 Reinforcement 30/-
5 Stone Locally available
6 Aggregate Locally available
7 Sand NRs/m3 3,250/m3

8 Materials porterage rate NRs/kg 2/kg.

Quantity
and 
Amount
will vary 
according 
to tank 
size 
required

Source: NEWAH ERO
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APPENDIX D: TECHNICAL

TECHNICAL DIAGRAMS

Standard Fog Collector (SFC)

Source: Schemenauer
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Large Fog Collector (LFC)

Source: P. K. Regmi, NEWAH
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CALCULATIONS

Calculating Yield and Demand

Yield
During the feasibility study, fog water yield from 1m2 mesh is recorded every 12 hours for a one year period. The 
daily yield measurements from SFCs recorded over one year are compiled and analyzed to find the daily averages 
for 12 months, expressed as l/m2/d. This values is the calculated yield for a given area.

Demand
Nepal’s national drinking water guidelines suggest the rural demand is 45 l/per capita/d. For fog water collection, 
demand has typically been assessed on the grounds of providing 10 l/per person/d. 

Calculation of Mesh Area Required

The surface area of mesh required is based directly on the total daily demand for water. The area corresponds to the 
total square meters of mesh needed to satisfy water supply for drinking purposes. It is calculated as such:

St = (N x Cp)/Vc

Where, N = Population, Cp = Consumption of Water per Person per Day (10 liters), 
Vc = Average l/m2/d for 12 months

A more accurate figure can be derived using the following equation:

Sa = St / (DF x E)

Where, DF = Physical Availability, or actual availability of surface area for harvesting,  and E = Efficiency of 
System, based on percent variation of standard deviation regarding Vc.

DF = (1 – Cm/Ct) x 100%, E = (1 – Dev.std. /Vc) x 100%, Cm = Collectors in Maintenance Program,
Ct = Total Number of Collectors

Source: Adapted from M. Karkee

Calculating Necessary Storage Capacity

After the yield and required area of mesh has been derived, required storage capacity for the community can be 
found with the following equation:

V = MCS + MCD – (TS – TD)

Where, V = Volume of Storage Tank, MCS = Maximum Cumulative Surplus, MCD = Maximum Cumulative 
Demand, TS = Total Supply, TD = Total Demand.
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DATA COLLECTION

The Beaufort Wind Scale
Wind SpeedsBeaufort 

Number
Description Observed Wind Effects on Land

Km/hr Knots
0 Calm Calm, Smoke rises vertically, Leaves still 0 – 0.75 <1

1 Light Air Smoke drifts, Grass in motion 1 – 5.5 1 – 3

2 Light Breeze Leaves rustle, Flags not extended 6 – 12 4 – 6

3 Gentle Breeze Light flag extended 12.5 – 19.5 7 – 10

4 Moderate Breeze All flags extended, Small branches of trees are 
moved

20 – 28.5 11 – 16

5 Fresh Breeze Small trees and leaves begin to sway 29 – 38.5 17 – 21

6 Strong Breeze Large branches in motion, Umbrellas used with 
difficulty

39 – 49.5 22 – 27

7 Near Gale Whole trees in motion 50 – 61.5 28 – 33

8 Gale Breaks twigs from trees, Walking with difficulty 62 – 74.5 34 – 40

9 Strong Gale Light structural damage 75 – 88 41 – 47

10 Storm Rare inland, Trees uprooted, Considerable 
damage

88.5 – 102 48 – 55

11 Violent Storm Widespread damage 102.5 – 117.5 56 – 63

12 Hurricane Very rarely experienced, widespread damage 118 – 133 64 – 71

Source: NEWAH HQ
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NEWAH Data Collection Sheet
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APPENDIX E: IMPLEMENTATION

Appropriate Topology and Climate Modality

§ Fog – There must be a consistent, frequent source of advection fog. Feasibility tests will determine its 
water-bearing potential and capacity for collection.

§ Wind Patterns – Ideal conditions include persistent winds that transport low-level advection fog. The Bay 
of Bengal produces such conditions for Eastern Nepal, where inland moving fog intercepts hills and 
ridgelines above 1500 meters.. 

§ Wind Speed – Wind speed and direction will influence how fog moves up through valleys and across 
potential sites. It is an important consideration when designing fog collectors.

§ Hill and Ridge Topology – A high ridgeline or hill is necessary to intercept clouds that are advected into the 
area. On a large scale fog is intercepted by a mountain range; small scale topology will determine its 
movement through the ranges valleys and features. 

§ Topographic Relief – There can be no large obstacles to the movement of wind within several kilometers 
upwind of the site. Upwind obstacles will divert cloud-bearing wind up and over potential collection sites.

§ Slope and Micro-topology – Ideal sites include gentle slopes upwind of the collection site. Vertical hill 
sides, boulders and small tight valleys can make fog collection difficult by producing a strong vertical 
component to the wind.

§ Rainfall – Rainfall, while not critical is the norm in Eastern Nepal which receives upwards of 1000 mm per 
year. The application for combining fog water and rainwater collection is of interest here.

§ Altitude – The possible limit for fog water collection is 1000 – 3700 meters, above which temperatures are 
freezing and snowfall becomes a challenge. Within this elevation range, the desired location is at two-thirds 
of the cloud thickness from the base. This region will have a higher liquid water content.

§ Orientation – Collection sites should be oriented along an east-west axis perpendicular to the movement of 
prevalent winds. Otherwise, efficiency of the collector is compromised. Fog will often dissipate on the 
downwind site.

§ Space for Collectors and Storage – There must be space for the erection of the fog collectors and a proper 
storage scheme. Ridgelines with flat areas are ideal.

§ Distance to User – Due to material costs and issues of practicality, the site must be close enough, and 
located high enough to maintain delivery pressure to the point of supply. The longer the pipeline, the 
greater the chance of complications.

§ Access – For proper maintenance and stewardship of the system, it must be located at a near-by and easily 
accessed location. 

Source: NEWAH ERO
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NEWAH Fog Water Implementation Modality

§ Pre-feasibility Study – Site surveys and community discussions are generally carried out to decide if a 
proposed site has  potential for fog water collection. 

§ Project Agreement with Partner – NEWAH generally coordinates feasibility studies and LFC installations 
with a local partner NGO once site has been decided upon.

§ Training of Data Collector (Feasibility study period) – A community member will be hired by NEWAH 
for the period of one year to collect data from SFC during the feasibility period.

§ Initiation of Feasibility Study and data collection – Feasibility studies are carried out over the course of one 
year to collect data relating fog yield, frequency and seasonality, as well as rain water collection.

§ VDC and DDC correspondence letters – These letters serve the purpose alerting the VDC and DDC to 
NEWAH’s work and request financial assistance in the name of the community once full-scale LFC 
implementation has been decided upon.

§ Community Commitment and Land Agreement – This contract signed between NEWAH and the 
community states the in-kind labor and cash contribution expected of the community and renders the LFC 
installation site free from disputes over land ownership.

§ Tap Users Registration – A registry for the users of the tap stand for identification of the tap as a 
community source. 

§ Development of Water and Sanitation Users Committee – A users committee to assume stewardship of the 
system, its operation and maintenance after implementation.

§ Training of a Caretaker – The caretaker is responsible for operating the system and carrying out routine 
maintenance.

§ Development of a maintenance fund and tariff settings – The maintenance fund is collected in a transparent 
account for repairs, maintenance and further development activities in the village. Community members 
pay a fixed amount on a monthly basis.

§ Training and Health Education Programs – NEWAH fog installations are generally accompanied by a 
health and sanitation education program and the creation of latrines and drying racks where needed.

§ Turnover to community – Finally, the system is turned over to the community.

Source: NEWAH ERO
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NEWAH Fog Water Maintenance Modality

§ Inspection of cable and horizontal mesh tensions – If not properly tightened there is generally reduced 
collection efficiency and an increased risk of mesh damage.

§ Inspection of cable fasteners – Reduces the risk of structural damage. If damaged, these should be replaced 
as to avoid a system collapse.

§ Maintenance of mesh collection nets – Repairs needed to be made to avoid damage to entire mesh panel.
This includes sewing mesh panels that have ripped or frayed.

§ Cleaning mesh collection nets – A subject of debate. The introduction of flushing system may be a better 
option than actually removing the mesh and cleaning them. Chlorinated water is typically used for cleaning 
the nets.

§ Maintenance and cleaning the collector drain – Drain and filter need to be cleaned regularly to reduce the 
build-up of solids that can cause contamination. 

§ Maintenance of pipelines and collection tanks – Because of the irregular water supply, water velocity will 
remain low much of the season. Flushing the system and repairing leaks will minimize contamination and 
maintain proper hydraulics.

§ Maintenance of storage and reservoir tanks – Tanks need to be periodically flushed and possibly treated 
seasonally with chlorination to abate fungal and bacterial growth. 

§ Monitoring water Quality – Water quality testing should be carried out as part of the NEWAH monitoring 
process.

§ Purchasing materials using the maintenance fund – Money from the MF should be used to purchase spare 
parts, etc.

Source: NEWAH ERO
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APPENDIX F: FOG WATER RESOURCES
Articles

To be compiled (additionally, see references)

Books

To be compiled (additionally, see references)

Manuals

1st International Conference on Fog and Fog Collection Proceedings, July 19-24, 1998, Vancouver, Canada.

2nd International Conference on Fog and Fog Collection Proceedings, July 15-20, 2001, St. Johns, Canada.

Schemenauer, R, et al, 1999: Fog Water Collection System: Prospection, Evaluation and Construction of
Fog Water Collection Systems, IDRC Manuals, Newah Technical Section, Kathmandu.

McIntyre, Pablo Osses, 1999: Nepal Water from Fog Research, Janurary – February 1999, CECI Manuals,
Newah Technical Section, Kathmandu.

NEWAH Resources

Annual Report(s), Technical Section, Kathmandu

Fog Water Photos, Technical Section, Kathmandu

Feasibility Study Data, Fog Section, Biratnagar

Research Site Visits, Fog Section, Biratnagar

Project Completion Reports, Fog Section, Biratnagar

Implementation Documents (Surveys, Agreements, Etc.), Fog Section, Biratnagar

Technical Schematics, Fog Section, Biratnagar

WAN Resources

To be compiled

NWCF Resources

To be compiled

Other

Noy, E., 2003: Fog Water Collection System, Personal Study, Natural Resource Canada
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Karkee, M.,2003: Application of Fog Water Collection Technology to Highland Community Water Supply
System, Submitted in Partial Fulfillment of Master of Science Degree, Tribhuvan Univeristy,
Kathmandu

Useful Email Addresses, Websites and Phone Numbers

Canadian Center for International Studies and Cooperation (CECI)
Baluwatar, Kathmandu, Nepal
ceci@wlink.com.np

FogQuest
PO Box 151, 1054 Center Street, Thornhill Ontario, L4J 8E5 Canada
Tel: 416-225-7794, Fax: 416-225-9801, fogquest@rogers.com
www.fogquest.org

International Center for Integrated Mountain Development (ICIMOD)
PO Box 3226, Khumaltar, Kathmandu, Nepal
Tel: 977-1-5525313, icimod@icimod.org.np
www.icimod.org

International Development Enterprises (IDE)
Bakhundole, Lalitpur, PO Box 2674, Kathmandu, Nepal
Tel: 977-1-5520943, Fax: 5533953
www.ideorg.org

Intermediate Technology Development Group (ITDG)
Pandol Marga, Lazimpat, PO Box 15135, Kathmandu, Nepal
Tel: 977-1-4446015, itdg@wlink.com.np
www.itdg.org

Namsaling Community Development Center (NCDC)
Ilam Municipality, Malapath-2, Ilam District, Nepal
Tel: 977-027-520411, ncdcilam@ntc.net.np

Nepal Community Development Foundation (NCDF)
PO Box 92557, 152 Carlton Street, Toronto, Ontario, Canada M5A 4N9
Tel: 416-944-3347
www.nepalfriends.org

Nepal Water Conservation Foundation (NWCF)
PO Box 2221, Kathmandu, Nepal
Tel: 977-1-5528111
nwcf@wlink.com.np

Nepal Water for Health (NEWAH) Headquarters
PO Box 4231, Lohasal, Kathmandu, Nepal
Tel: 977-1-377107 / 377108, Fax: 370078
newah@newah.org.np

Anil Pokhrel, Technical Section
pokhrel@yahoo.com

Santosh Basnet, Technical Section Head
santosh@newah.org.np



A Critical Look at the Development of Fog Water Collection in Nepal

121  

NEWAH Eastern Regional Office
PO Box 146, Biratnagar, Nepal
Tel: 977-021-527912, Fax: 524613
newah@newahero.org.np

Pradeep Regmi, Fog Water Supervisor
rcd@newahero.org.np

WaterAid Nepal
Shanta Bhawan Lalitpur, Nepal, PO Box 20214, Kathmandu, Nepal
Tel: 977-1-5552764
www.wateraid.org

James Wicken, Research Coordinator
jameswicken@wateraidnepal.org.np

Amar Neku, Programme Support Manager
amarneku@wateraidnepal.org.np

Additional Contacts

Keith Mac Quarrie, CECI Volunteer, 1999 – 2001 
fogwater@mos.com.np

Mingma Sherpa, Kalpokhari, Ilam
Tel: 98320-69553

Websites

The Mountain Forum
www.mountainforum.org

Rainwater Harvesting
www.rainwaterharvesting.org

The Mountain Institute
www.mountain.org

The Mountain Partnership
www.mountainpartnership.org
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Nepal Community Development Foundation (NCDF)

Nepal Community Development Foundation is a registered Canadian charity devoted to 

supporting development projects which empower Nepali communities to understand their needs, 

and impart change in the quality of their health, education and livelihoods. Established in 1985, 

NCDF has worked in partnership with communities, local and central government, Nepali NGOs 

and international partners to create and implement self-help solutions to development challenges. 

Initiatives include non-formal education, agriculture, health and sanitation, water, 

communication, income generation, savings and credit and environmental planning. Supportive 

of community participation and involvement, NCDF emphasizes the integration of local 

priorities and initiative into the process of sustainable development. 

Nepal Water for Health (NEWAH)

Nepal Water for Health is a nationally recognized and registered non-governmental organization 

dedicated to helping poor communities obtain safe drinking water, hygiene training and 

sanitation services through their own involvement and participation. Every year NEWAW 

supports around 50-60 community based water-supply, hygiene and sanitation schemes 

throughout Nepal. NEWAH has carefully designed and intensively tested implementation 

strategy. NEWAH is also flexible and able to adjust its working strategy and reporting to meet 

the requirements of different partners and/or funding agencies. NEWAH always strongly 

emphasizes the sustainability of the project and capacity building of both local NGOs and the 

community in every project. 


