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Abstract 

Clean water is essential for health and the living in general for humans. For some people the 

access of clean and fresh water is a simplicity but for others, the lack of clean water, 

especially in rural areas creates one of the biggest humanitarian problems in the world today. 

For example a child under the age of five dies every 20 seconds today, due to water-related 

diseases. For areas with widespread poverty and poor living conditions it has shown that the 

access of clean water is a fundamental factor in order to increase the living situation and for 

the area to start develop. UNESCO claims that is possible to extinguish about 10 % of all 

diseases worldwide by implementing water treatment methods and sanitation facilities in 

vulnerable areas in order to improve the water quality. And reports from WHO and UNESCO 

shows that there is a clear connection between access to clean water and economic growth for 

a developing country. 

One of the oldest methods of water treatment is slow sand filtration (SSF) also known as 

biological sand filtration (BSF). The method is adapted from nature’s own way of treating 

water by filtration and has been used artificially by humans since the beginning of the 

nineteenth century. The SSFs in this study is a simple two-tank system where one tank is 

filled with sand and gravel and the other tank is working as a water reservoir tank. Under 

suitable circumstances this type of slow sand filters is a very effective water treatment method 

purifying the water with both mechanical and biological processes. 

In a rural area where Rio las Ceibas is flowing in the region Huila in Colombia, an 

environmental authority called La CAM is running a project where SSFs is implemented as a 

water treatment method at individual households. La CAM is in need of a pre-study in order 

to inventory some filters in the valley, to find out the purification rate of the filters and to get 

recommendations for further development of the SSF project. The purpose of this study was 

to examine the general status of the SSFs, find out about the households maintenance routines 

and knowledge of the SSF and to evaluate if the water quality produced by the SSFs is at 

drinking standard according to chemical and biological parameters. The methods used for 

achieving this purpose was by practical examinations, performing interviews and analysing 

water samples from the SSF system. 

In general the filters purified the water very poor and some filters even made the drinking 

water more contaminated than the raw water inlet. The study showed that many filters could 

reduce some of the chemical and biological parameters but no filter produced water according 

to the recommended drinking standard. The filters was most effective against turbidity and 

some filters reduced coliform bacteria very effectively. The filters general status was good but 

almost no filter had the required sand height or grain size. The interview study showed that 

the households considered clean water to be important in their homes and consider the SSF to 

have facilitated their lives. The households had some knowledge how the SSF function but 

had in general no routines on cleaning or maintaining the filter. 

For continued development of the SSF project it’s recommended to fill the filters with finer 

sand grains (0,2 – 0,45 mm), to at least a sand height of 40 cm, to spread more knowledge 

about maintenance of the filters and to continue to keep a regularly contact with the 

households to monitoring the status of the filters and also to maintain the relation between the 

household and the authority. 
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Sammanfattning 

Rent vatten är grundläggande för hälsan och levandet generellt för människor. För vissa 

personer är tillgången till rent och fräscht vatten en självklarhet men för andra skapar 

frånvaron av rent vatten, särskilt i landsbygdsområden, ett av de största humanitära problemen 

i världen idag. Till exempel dör idag ett barn under fem år var 20:e sekund på grund av 

sjukdomar som är orsakade av kontaminerat vatten. För områden med utbredd fattigdom och 

dåliga levnadsförhållanden har det visat sig att tillgången till rent vatten är en grundfaktor för 

att förbättra levnadssituationen och för att området ska börja utvecklas. UNESCO menar att 

ungefär 10 % av alla sjukdomar världen över, skulle kunna utplånas genom att implementera 

reningsmetoder och sanitetsmöjligheter i sårbara områden, i syfte att förbättra 

vattenkvaliteten. WHO och UNESCO menar också att det finns en klar koppling mellan 

tillgången till rent vatten och ekonomisk tillväxt för ett utvecklingsland. 

En av de äldsta vattenreningsmetoderna är långsam sandfiltrering (SSF), också känd som 

biologisk sand filtrering (BSF). Metoden är hämtad från naturens egna sätt att rena vatten 

genom filtrering och har använts artificiellt av människan sedan början av 1800-talet. De 

SSFs som studeras i denna studie är uppbyggda av ett enkelt två-tanks-system där en tank är 

fylld med sand och stenar och den andra tanken fungerar som en vattenreservtank. Under 

bästa förutsättningar fungerar dessa sandfilter väldigt effektivt som en vattenreningsmetod 

och renar vattnet med både mekaniska och biologiska reningsprocesser. 

På ett landsbygdsområde där floden Rio las Ceibas rinner i regionen Huila i Colombia har en 

miljömyndighet, La CAM ett projekt där SSFs är implementeras som en vattenreningsmetod 

för enskilda hushåll. La CAM är i behov av en förstudie för att inventera vissa filter i 

floddalen, för att ta reda på reningseffektiviteten för filtren och för att få rekommendationer 

för fortsatt utveckling av SSF projektet. Syftet med studien var att undersöka den generella 

statusen av de undersökta filtren, ta reda på hushållens underhållningsrutiner av filtren och 

utvärdera om vattenkvaliteten från filtren håller rekommenderad standard enligt biologiska 

och kemiska parametrar. Metoderna för att uppnå syftet med studien var genom praktiska 

undersökningar, intervjuer och genom att analysera vattenprover från SSF-systemet. 

Generellt renade filtren vattnet väldigt dåligt och vissa filter gjorde till och med vattnet mer 

kontaminerat än det var vid inloppet av filtret. Studien visade att vissa filter kunde reducera 

vissa kemiska och biologiska parametrar men inget filter kunde producera vatten enligt 

rekommenderad drickstandard. Filtren var mest effektiva mot turbiditet och vissa filter kunde 

reducera de Coliforma bakterierna väldigt effektivt. Den generella statusen på filtren var bra 

men nästan inget filter klarade den efterfrågade sandhöjden eller storleken på sandkornen. 

Intervjustudien visade att hushållen anser att rent vatten är viktigt för deras hem and tycker att 

SSF:n har underlättat deras levnadssituation. Hushållen hade viss kunskap om hur filtren 

fungerar men hade vanligtvis inga rutiner för underhåll av dem. 

För fortsatt utveckling av SSF projektet är det rekommenderat att fylla filtren med finare 

sandkorn (0,2 – 0,45 mm), till en höjd av minst 40 cm, att sprida mer kunskap om underhåll 

av filtren och att fortsätta att ha en regelbunden kontakt med hushållen för att övervaka 

statusen på filtren och också för att bibehålla relationen mellan hushållen och myndigheten. 



III 

 

Resumen 

El agua limpia es básica para la salud y la vida de la gente en general. Para algunas personas 

el acceso a agua limpia y fresca es un hecho pero por otras personas la ausencia de agua 

limpia crear, especialmente en áreas rurales, problemas humanitarios grandes en el mundo 

actual. Por ejemplo, en el día de hoy ha muerto un niño menor de cinco años cada 20 

segundos, debido a enfermedades causadas por agua contaminada. En áreas con pobreza 

generalizada y malas condiciones de vida se han demostrado que el acceso al agua potable es 

un factor básico para mejorar la situación de vida y el desarrollo de la zona. La UNESCO cree 

que aproximadamente el 10% de todas las enfermedades en todo el mundo podría desaparecer 

mediante la aplicación de métodos de purificación e instalaciones de saneamiento en las zonas 

vulnerables, con el fin de mejorar la calidad del agua. 

Un método muy antiguo de tratamiento de agua es la filtración lenta con arena (SSF), también 

conocida como filtro biológico (BSF). El método se deriva de la propia forma de la naturaleza 

de la purificación del agua por filtración y ha sido implementado artificialmente por el 

hombre desde la década de 1800. La SSF analizada en este estudio consiste en un sistema 

simple de dos tanques en el que un tanque se llena con arena y piedras y el segundo tanque 

actúa como un tanque de reserva. En condiciones adecuadas, estos filtros de arena resultan 

muy eficaces como un método de purificación de agua y lo hacen con ambos procesos de 

tratamiento, el mecánico y el biológico. 

En una zona rural de Colombia donde el río Las Ceibas baña la región de Huila, la autoridad 

ambiental CAM tiene un proyecto donde la SSF se implementa como un método de 

tratamiento individual de agua para los hogares. La CAM necesitó un estudio de viabilidad 

para hacer un balance de algunos filtros en el valle del río, para averiguar la eficacia de la 

purificación de los filtros y obtener recomendaciones para el futuro desarrollo del proyecto 

SSF. El objetivo del estudio fue examinar la situación general de los filtros investigados, 

averiguar rutinas de entretenimiento del manejo de los filtros individuales y evaluar si la 

calidad del agua de los filtros es potable de acuerdo a los parámetros biológicos y químicos 

estándar. Los métodos para lograr el propósito del estudio fueron los exámenes prácticos, las 

entrevistas y la toma de muestras de agua. 

En general, los filtros purifican el agua muy mal y algunos filtros incluso hacen que el agua 

resulte más contaminada de lo que estaba al entrar al filtro. El estudio mostró que los filtros 

no podían producir agua potable de acuerdo a los estándares recomendados. El estado general 

de los filtros era bueno, pero casi ningún filtro presentaba ni la altura de la arena necesaria, ni 

el tamaño de los granos de arena requerido. El estudio mostró que las familias de los hogares 

entrevistados creen que el agua limpia es importante para su casa y encuentran que la SSF ha 

facilitado su situación de vida. Las familias tenían algún conocimiento de cómo funciona la 

SSF, pero por lo general no tenían rutinas para el mantenimiento de los filtros. 

Para continuar con el desarrollo del proyecto SSF se recomienda llenar los filtros con grano 

más fino (0,2 - 0,45 mm), a una altura de mínimum 40 cm, además, se recomienda difundir un 

mayor conocimiento sobre el mantenimiento de los filtros, tener contacto regular con los 

hogares para supervisar el estado del filtro y también para mantener la relación entre los 

hogares y autoridad. 
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Introduction 

Background 
Clean water is essential for health and the living in general for humans. The access of clean 

water and sanitation facilities has increased around the world in the latest decade, but still, a 

child under the age of five dies every 20 seconds today, due to water-related diseases 

(Corcoran et al., 2010). For areas with widespread poverty and poor living conditions it has 

shown that the access of clean water is a fundamental base factor in order for people to rise 

from misery and get the area developing (Corcoran et al., 2010). UNESCO claims that is 

possible to extinguish about 10 % of all diseases worldwide by implementing water-treatment 

methods and sanitation facilities in vulnerable areas in order to improve the water quality 

(United Nations Educational, Scientific and Culture Organisation [UNESCO], 2009). 

There is seldom a problem to find water in developing countries, rather the problem is to get 

access to clean water. (United Nations Development Programme [UNDP], 2006). In industrial 

countries on the other hand, clean water is a simple matter and the access is sometimes 

overused (UNESCO, 2009). This uneven distribution of clean water has its cause in poverty 

and an unbalance in power between poor and wealthy people rather than in the lack of water 

sources. For example are people in Nairobi and Manila (Kenya and the Philippines are 

considered as developing countries (International Monetary Fund [IMF], 2015)) paying 5 – 10 

times more per unit water than people are paying in London and New York (Great Britain and 

USA are considered as industrial countries (IMF, 2015)) (UNDP, 2006). 

There has been a big improvement recent years in developing countries according to 

implementing water treatment techniques in larger cities with high population and larger 

demands of water (Corcoran et al., 2010). However, the water distribution sometimes only 

reach the urban areas, and aren’t expanded to the rural areas due to e.g. lack of electricity, 

economic situations, crime, practical issues etc. (Corcoran et al., 2010). To implement and 

spread knowledge and techniques about water treatment in rural areas is vital for national 

development and social integration. To further implement and expand the access of clean 

water in the rural areas can also make the largest marginal effect to the country (UNESCO, 

2009). 

Both WHO and UNESCO claims that there is a clear connection between clean water and 

economic growth. UNESCO describes the links in their report Water in a changing world 

from 2009 and in WHOs report from 2005 they present that developing countries with more 

developed water treatment systems and sanitary possibilities have an average economic 

growth of 3,7 % per annual. This growth is far higher compared to similar developing 

countries without the same improved water quality where the annual economic growth is 0,1 

% (Sanctuary & Tropp, 2005). 

The connection between access to clean water and economic growth the WHO explains like 

this: access to clean water and developed water treatment facilities leads to less water-related 

diseases and illness which in the long term strengthens the country’s work force and increases 

productivity. Less diseases also means less costs for health care and gains a positive effect to 

education while more children can be in school instead of being sick. This boosts the 

country’s average education level which also gains the economic growth and development in 

the country, due to the link between education level and welfare (Sanctuary & Tropp, 2005.) 

One of the oldest methods of water treatment is slow sand filtration (SSF) also known as 

biological sand filtration (BSF). The method is adapted from nature’s own way of treating 



2 

 

water by filtration and has been used artificially by humans since the beginning of the 

nineteenth century when John Gibbs designed and built a slow sand filter for his bleachery in 

Paisley, Scotland and sold the cleaned water to the public (Huisman & Wood, 1974). Some 

two centuries later the slow sand filter has in some aspects a bad rumour that the method is 

old-fashioned (Huisman & Wood, 1974) but it is a myth that it is an ineffective water 

treatment method. Under suitable circumstances the method is very cheap and also a very (if 

not the most) effective water treatment method. It has advantages to other methods because 

it’s easy to maintain and are driven without electricity, it also often makes a better use of the 

local skills and materials available in the developing countries (Huisman & Wood, 1974). 

The UN millennium goals number seven is to ensure environmental sustainability and that 

includes the access of fresh clean water all over the world (United Nations [UN], 2014). This 

project in the rural areas in the valley of Neiva is comparative with this goal to ensure that the 

households don’t have to drink unsafe water from unimproved sources or surface water. 

Aim and Purpose 
The aim of the study is inventorying 17 slow sand filters installed at different households in 

the valley of Rio las Ceibas in Huila, Colombia. This in order to examine if the filters are in 

function and to examine the existence of biological and chemical parameters in the water at 

three stages of the functional filters. The aim of the study is also to hold interviews with 8 of 

the households having a functional slow sand filter to find out about the households 

maintenance routines and knowledge of the SSF. 

 

The purpose of this study is to estimate the general status of the slow sand filters in the valley 

of Rio las Ceibas. To evaluate the purification efficiency of the SSFs and also evaluate if the 

water quality produced by the SSFs in these households, is at drinking standard according to 

maximum acceptable values for chemical and biological parameters. Further is the purpose 

with the study to create recommendations for continued development of the SSF project in the 

valley of Rio las Ceibas. 

Targets 

In each phase of the study there is one or more targets to determine, in order to achieve the 

aim and purpose of the study. 

Preparations 

During the preparation phase of the project this target will be determined: 

 Present a proposal of chemical and biological parameters that’s of interest for the 

water analyse. 

Minor field study 

The following targets will be determined by a minor field study: 

 Determine if the SSF, at each household, is working appropriate or if it’s in need of 

maintenance. 

 Determine, at each household, by water samples, the existence of chemical parameters 

(according to table 9) at three different stages of the SSF-purification process. 
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 Determine, at each household, by water samples, the existence of biological 

parameters (according to table 10) at three different stages of the SSF-purification 

process. 

Interview-study 

The following targets will be determined by an interview study: 

 Determine the households general opinion of SSF and their knowledge of the function 

of the SSF 

 Determine if the SSF has cost anything for the households and if it has had any impact 

on their health 

 Determine if/in what way the households are maintaining the SSF and what kind of 

relation with clean water and water treatment they have 

 Determine if the households considering them to be participated in the development of 

the SSF in Huila and what kind of relation the households has to sustainable 

development 

Recommendations 

During the recommendations part of the project this target will be determined: 

 Determine recommendations for the continued development of the SSF project in the 

valley of Rio las Ceibas. 

Delimitations 

This study is a pre-study done for La CAM and the result of the study is meant to give an 

overview picture of the status of the slow sand filters in the valley of Rio las Ceibas. 

Therefore are only 17 of total 50 households studied during this minor field study. By the 

results and recommendations of this study La CAM can evaluate if there is a need of further 

investigations or/and maintenance of the filters in the valley of Rio las Ceibas. 
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The situation in Colombia 
The access of clean water in Colombia has increased the latest years and today 85 % of people 

living in urban areas and 74 % of people living in rural areas has access to clean water 

(Globalis, 2014). Compared to other countries in Latin America, Colombia still has a 

challenge to implement more water treatment facilities and expand the access of clean water, 

especially in the rural areas of the country (fig. 1). 

 
Figure 1. Statistics over access of clean water in five different countries in Latin America. Statistics over both urban and 

rural areas. (Globalis, 2014). 

Colombia has fought against crime, corruption, poverty and low living conditions a long time 

and it’s still a challenge to e.g. persuade farmers to live more righteous and plant fruits instead 

of e.g. hemp for a living. It’s also a challenge to get the Colombians to regain trust and faith 

in the government, politicians and decision makers. Colombia is one of three countries in 

South America that Sweden and SIDA are prioritizing (The other two are Bolivia and 

Guatemala). The support from SIDA is focusing on sustain and create peaceful development, 

respect of human rights both national and international and to relive suffer of internal conflict 

effects (Swedish International Development Cooperation Agency [SIDA], 2007). 

In one of the regions in Colombia called Huila an authority called La Corporación Autónoma 

Regional del Alto Magdalena – La CAM are working with several projects to protect the 

environment and implement a sustainable habitat for the region (La Corporación Autónoma 

Regional del Alto Magdalena [La CAM], 2015). In 2008, La CAM along with the government 

of Huila, municipal of Neiva and the EPN Neiva (Local water enterprise) created a fund in 

order to invest money and resources in. The fund is called La Cuenca de Rio de Las Ceibas. 

Through this fund many projects have been created in order to preserve the river Rio las 

Ceibas and develop the rural areas around Neiva especially in the valley where Rio las Ceibas 

flows. One of these projects is to apply slow sand filter as a water treatment method in various 

households in the valley of Neiva. 

This project in the valley is important in a lot of aspects. The most apparent gain is the access 

of fresh and clean water for the people living in the households. Fresh water is, as described 

earlier, essential for life and helps our immune defence to resist diseases (Corcoran et al, 

2010). Healthy people are able to work or study, which leads to a development in welfare and 

economic growth (UNESCO, 2009). Another aspect during the SSF-project in the valley of 

Neiva is that the households in these rural areas are attended by an authority and this authority 
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are improving their living situation by installation of the SSF. This may seem trivial but a 

simple installation of a slow sand filter in the household can regenerate the trust and faith in 

authorities and decision makers in Colombia at least local in Huila (La CAM, 2015). 

Area orientation 
Colombia is sited in the north of the Southern America and has borders to Panama, 

Venezuela, Peru, Brazil and Ecuador. Colombia holds a population of 44,5 million people and 

the capital city is Bogotá which is sited in the centre of the country (fig. 2). The total area of 

Colombia is 1,1 million square kilometres-more than twice the size of Sweden (0,5 thousand 

square kilometres) (Globalis, 2014). 

This Minor field study was performed in the rural areas of Neiva. Neiva is the regional capital 

(main administration town) and the largest city in the region Huila (fig. 2). The river Rio las 

Ceibas flows through Neiva, the river is a tributary to the longest river in Colombia, Rio 

Magdalena. Neiva is cited on an altitude of 461 metres in a valley surrounded by high 

mountain ranges which originating from the Andes (Floodmap, 2015). The second largest 

town in Huila, Pitalito is cited about 150 km south of Neiva on an altitude of 1268 metres 

(Floodmap, 2015). 
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Figure 2. Map of Colombia with the capital Bogota in the middle. The black dart shows the location of Neiva where the study 

was performed. Dashed line shows departments (Nationsonline, 2015). 

Climate 
The climate and vegetation in Colombia is very complex and dynamic due to the variation of 

altitude. The Andes is crossing the Colombian border in southwest and splits into several 

mountain ranges (east, west and central cordilleran).These mountain ranges has a lot of 

young, still active volcanos that causes earthquakes continuously (Globalis, 2014). Neiva is 

cited very near the equator and also on a low altitude, which leads to a relative equal 

temperature all year, about 31 – 35 ⁰C and a humidity of 75 – 55 % through the year. But 

even though it’s hot, Neiva also has 155 days of rain per year with an average of 112 mm per 

month (Weather underground, 2015). In the southern parts and along the Amazon River the 

environment is tropical forest called selva. Some of Colombia’s biggest threats to the 
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environment is deforestation, bad water quality (often caused by overuse of pesticides) and 

polluted air, especially in the larger cities (Globalis, 2014). 

Political situation and internal conflicts 
Colombia is a country with a lot of internal conflicts and high crime, and is the country with 

most internal refugees in the world, about 4,9 – 5,5 million people (Globalis, 2014). The 

ignition to the conflict today is found over 60 years ago, in something called “el bogotazo” 

when, Jorge Eliecér Gaitán, a liberal opposition politician was murdered the 9th of April 1948. 

This murder caused riots and lead to a civil war called “la violencia” that lasted for ten years. 

To end the civil war the liberal and conservative party decided to share the power during 1958 

to 1974 and to rule four years at a time. During this time of sharing the power between the 

parties, a lot of suburban groups and guerrillas was formed in the rural areas of the country 

due to the government’s monopoly of power and neglect of the rural areas and countryside 

(Globalis, 2014). The “two-party” system was broken by Partido de la U, who is a democratic 

security party whose concept is to form Colombia in to a more safe and secure country. Today 

another democratic security party called Partido Social de Unidad Nacional rules Colombia 

and the security situation in Colombia is better, but still a lot more effort is needed e.g. to 

keep farmers and small villages safe from guerrilla and terrorist groups and also to stop the 

widespread drug business. 

Agriculture in Colombia 
Agriculture is of big importance and tradition in Colombia and brings in many aspects a good 

living for Colombians and prospect to Colombia in general. The country is rich in natural 

resources and the dynamic climate with big differences in altitude allows a great diversity. 

The land is very fertile and prosperous and different crops can be harvested both for 

consumption and for export (Alexandratos & Bruinsma, 2012). The most important export 

products farmed in Colombia is coffee, bananas and flowers and in 2011, these three products 

altogether represented 3,3 million euros in export value (Coffee – 1,8 mill., Banana – 0,58 

mill., Flowers – 0,9 mill.) (Cruz & Moya, 2012). Compared to other agriculture exports these 

three products represented, in average 60 % of the total export value (Cruz & Moya, 2012). 

Even though coffee and bananas are of big importance for the agriculture and export market, 

the illegal market and export of drugs is a major problem in Colombia and statistics shows 

that about 60 % of all cocaine that are produced in the world comes from Colombia (Globalis, 

2014). In some areas the guerrillas force the farmers to plant hemp and illegal drugs instead of 

e.g. fruit or coffee plants. Sometimes the farmers have no choice but to do as the guerrillas 

orders them but sometimes the farmers do it by own will because it’s more profitable for them 

to plant hemp and sell to the criminals. This creates a segregated society with the drug liberals 

distancing themselves and not being a part of the society, this phenomena is not compatible 

with the UNs Sustainable Development goals (UN, 2014). 

La Cuenca de Rio de Las Ceibas and the SSF project in the valley of Neiva 
The river Las Ceibas is very important for Neiva, it’s the only supply for water to the city and 

of importance for the ecological system. It’s therefore crucial to build a society and 

agriculture in the city, the valley and surroundings of Neiva that’s sustainable and not 

threatening Rio las Ceibas (La CAM, 2015.) 
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In 2007 La CAM, the municipal of Neiva, the government of Huila and the local water 

enterprise EPN Neiva further acknowledged the importance of Rio las Ceibas by creating a 

common fund named La Cuenca de Rio de Las Ceibas. La Cuenca de Rio de Las Ceibas was 

created in order for the action takers to invest resources and capital in, opening a common 

platform to plan actions, management and projects (La Cuenca de Rio de Las Ceibas, 2015). 

One of UNs organs, FAO also became one 

of the actors in the preface and initial six 

years of La Cuencas de Rio de Las Ceibas 

(fig. 3). 

Today La Cuencas de Rio de Las Ceibas 

exists as a project team in the organisation 

of La CAM working with several projects 

in the valley of Rio las Ceibas (La CAM, 

2015). The Slow Sand Filter project was 

implemented in order to ensure that the 

affected households would have access to 

clean water from a sustainable and simple 

method (La CAM, 2015). Under suitable 

circumstances the SSF is a very good 

method for water treatment, but in order to 

get the SSF to function and purify water 

during a longer period of time some 

maintenance is required, otherwise it loses its 

function and purpose. La CAM are eager to find out the quality of the water produced by the 

SSF system and also if the households are maintaining the water treatment system or if more 

information and knowledge is needed. 

  

FAO, founded in 1945 is short for 

Food and Agriculture Organisation (of 

the United Nations) and conducts 

international activities focusing on 

erase hunger in the world and also 

help countries to modernize and 

improve agriculture, forestry and 

fishing in order to ensure good 

nutrition and sustainable development 

in rural areas (Food and Agriculture 

Organisation of the United Nations 

[FAO], 2015). 

 
Figure 3. Facts of FAO. FAO was initial one of the actors 

in La Cuenca de Rio de Las Ceibas. 
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Theory 
The theory behind the SSF technique, how the filters in this study function and advice 

concerning maintenance will now be described. In the middle of the theory part there is a 

description of sustainable development and how it can be implemented in working processes 

and daily work. At the end of the theory part there will be a presentation of different 

substances and bacteria that could contaminate water and cause risks for humans and 

spreading of diseases. There is also a presentation of chemical and biological parameters that 

could be of interest when analysing water at the end of the theory part. 

What is SSF? 
Sand filtration is consider by the WHO to be one of the best and most simple method for 

water treatment. It’s well adapted in rural areas just because of its comprehensibility and 

simple function and also because the sand filter aren´t driven by electricity (Huisman & 

Wood, 1974.) 

Since John Gibbs created the first artificial sand filter in Scotland during the beginning of the 

nineteenth century, different variants and combinations are nowadays used around the world 

to separate the contaminants, both in rural areas but also in urban areas, e.g. in London the 

method is used to purify the potable water (World Health Organisation [WHO], 2009.) 

Today, three main types of methods to separate particles from the water are used. The 

different methods can be used separated or in combination with each other. The methods are 

sedimentation, floatation and filtration (Thuresson, 1992). A common used method of particle 

separation is Sedimentation. Sedimentation is a method that uses the gravitation force to 

separate the particles from the water (Persson et al., 2005). This means that different particles, 

depending on their density, will settle in different rates.(tab. 1). 

Table 1. Different sedimentation time for various particles with different size (Thuresson, 1992). 

Sedimentation rate 

Size of particle (mm) Name Time of sedimentation 
10 Gravel 1 second 

1 Sand 10 seconds 

0,1 Fine Sand 2 minutes 

0,01 Clay 2 hours 

0,001 Bacteria 8 days 

0,0001 Colloidal particle 2 years 

0,000001 Colloidal particle 20 years 
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Fine colloidal particles and bacteria are according to table 1, practical 

impossible to separate from the water by the sedimentation method if not 

using a pre-treatment method. Pre-treatment can for example be adding 

flocculants (Persson et al., 2005). Filtration used as a water treatment method 

can separate those smaller particles and is therefore more suitable in the rural 

areas where pre-treatment can be hard to achieve due to economical and/or 

practical issues. 

The most common material used for filtration is sand (Huisman & Wood, 

1974). Sand filters are often built in a tank with a bottom layer of gravel or 

larger grain sizes of sand to support the large layer of sand that is above, the 

sand layer is recommended to never be less than 50 cm according to WHO 

(Huisman & Wood, 1974), but more recent science claims that sand filters 

with a depth of minimum 40 cm also has good effect and purifies the water 

to an appropriate level (Muhammad et al., 1996). Often there is a drain 

system to gather the filtered water and fluid regulators to control the filtration 

speed (Huisman & Wood, 1974). Most common is that the filtration direction 

is from the top of the tank to the bottom but the reverse type also exists. The 

sand used in the tank should be as clean as possible, free from clay, organic 

material, limestone and iron. The sand should have a certain grain size and 

the grains is recommended to be spherical or with sharp edges (Thuresson, 

1992). 

There are principally two main types of sand filters, rapid sand filters (RSF) 

and slow sand filters (SSF). The two techniques are different both in function 

and also in what particles and contaminants it cleans the water from. Rapid 

sand filters are more complex and costly, often used in larger water treatment 

facilities (United States Environmental Protection Agency [EPA], 1990). The 

RSF-technique is more complicated and it needs to have a function for 

backwashing (fig. 4) (Västsvensk Vattenrening AB [VVAB], 2015). RSFs 

are often used for separating materials, for example when using chemical 

flocculation, and SSFs are often used in purpose to decrease the amount of organic material 

and bacteria plus that the SSFs improve aroma and taste of the water by decreasing the 

turbidity (Huisman & Wood, 1974). 

SSFs is more common in rural areas and a popular water treatment method in Colombia (fig 

5) and all the filters studied in this minor field study is of the slow sand filter type. 

Figure 4. Example 

of modern RSF 

with self-

backwashing 

function (VVAB, 

2015) 
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Figure 5. Example of Slow Sand Filter, studied during this minor field study. 

Slow sand filter 

WHO and UN are ranking the slow sand filter to be the superior technique of surface water 

treatment (WHO, 2009). And Oxfam, an organisation working with developing on a global 

scale, to prevent poverty, encourage the implementing of the SSF as a surface water treatment 

technique in rural areas, due to its low cost, simplicity and effectivity (Oxfam, 2015). SSF is 

most appropriate in small-scale use and used as a surface water treatment system it’s the most 

reliable and suitable method (EPA, 1990). 

What are the advantages with SSF and what makes it so unique? The biggest differences the 

SSF has to other filtrations methods is that it uses biological processes to clean the water and 

are not in need of chemicals or electricity to function (Thuresson, 1992). Construction, 

operation and maintenance are straightforward and seldom demands anything but basic skills, 

therefore SSF is a method that’s very self-help compatible. The construction is easy to build 

and less material is needed, maintenance is also simple and lifetime is long with a low sludge 

volume produced by the filter (Huisman & Wood, 1974). The SSF has shown very good 

effect for microbiological removal even for water with high turbidity (Jenkins et al., 2009). 

But are there no disadvantages with the technique? In a SSF the sand is of finer grains than in 

a RSF and therefore the water runs slower in a SSF. For filtration of the same amount of 

water, the SSF is 25 times slower than the RSF (Huisman & Wood, 1974). Other 

disadvantages is that the process is sensitive for algae in the inlet water and that the SSFs are 

less effective in a cold climate (Schiller & Droste, 1982). Slow sand filters operates less 

effective in cold climate with removing microorganisms because of the cold water. The 

biological activity in the filter declines when the water is cold, therefore it’s often necessary 

to keep SSF housed in cold climates. A cap on top of the SSF tank is important so that no ice 

layer builds up on top of the sand in the SSF that prevent the cleaning. In warm climate is it 

also important to cover the SSF in order to prevent algae growth within the filter 

(Cheremisinoff, 1995). The SSF are often able to purify water with high turbidity in the inlet 
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water but in some cases the SSF has problem purify the water, especially when the character 

of the raw water is very chemical soft (Jenkins et al., 2009). The turbidity can protect 

microorganisms from the disinfection effects and stimulate the growth of bacteria which 

means that some kind of pre-treatment of the water is needed in these cases. A solution is to 

add chlorine as a pre-treatment (WHO, 2008). A summary of the advantages and 

disadvantages are presented in figure 6 and 7. 

 
Figure 6. Summary of advantages with the SSF technique 

 
Figure 7. Summary of disadvantages with the SSF technique 

  

Advantages 
 Very effective removal of bacteria, virus, protozoa, turbidity and heavy metals 

from the raw water 

 Simple construction which demands minimal maintenance 

 No need of electricity (if constructed as a gravity flow filter) 

 Local materials can be used for construction 

 High reliability and easy to install in urban and remote areas 

 No need of chemicals 

 Long lifespan (estimated >10 years) 

Disadvantages 
 Slow filtration rate 

 Sensitive for algae in the inlet water 

 Cold temperatures lower the efficiency of the process due to a decrease in 

biological activity 

 Even though the demand of maintenance is minimal, cleaning of the filter has to be 

done or it will be clogged 

 Sensitive for very high turbidity if the raw water also is chemical soft 

 Need of adding chemicals if raw water is to chemical soft and at the same high 
turbidity 
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Construction 

There are different variants of slow sand filters and various combinations with pre-treatment, 

sedimentation etc. The slow sand filter in this study are built as a simple 2 tank system with a 

pre-filter for larger particles (fig. 8). 

 
Figure 8. Schematic figure over the SSF studied during this project. Thick blue arrows and lines indicate the waters way 

through the system. Thin wavy blue line indicate water level in the tanks. 

Phase 1.-System inlet 

The water is gathered from an external source e.g. river, well, dam etc. and then led into the 

system by pipes or tubes. To use the cleanest possible source is best and for example, if there 

is a possibility – take water from a tributary instead of the main river because of the 

accumulation and higher concentration of contaminants in the main river (Swedish 

Environmental Protection Agency, 2007, UNESCO, 2009). 

Phase 2.-Primary filter 

The pre-filter has one purpose, and that is to separate the water from larger particles. This is 

vital in two aspects. Firstly is the biological flora in the SSF sensitive for larger organic 

material that can hurt the Schmutzdecke physically but also upset the biological micro flora in 

the SSF. Secondly are larger particles a threat to the operational safety of the SSF. If larger 

particles clogs the pipes or tubes and the water is obstructed at any stage of the system, there 

is a risk that the SSF dry out. More about those effects under function and maintenance. 

Phase 3.-SSF-tank 

Inside the SSF-tank, directly after the inlet tube, there is a floating regulator. The floating 

regulator controls the water level in the tank and the flow rate of the water coming into the 

tank (La CAM, 2015). The filter often has a constant water level and this can never be below 

the sand level, otherwise it threatens the biological skin (Huisman & Wood, 1974). The water 

enters the tank and is mixed with a pool of water that’s waiting to poor down to the 

Schmutzdecke. The Schmutzdecke is the biological skin that has grown on the sand grains. 

Water Source 

Pre-filter for 

larger particles 

SSF-tank 

Tank for clean water 

=Coarser Gravel 

=Gravel 

=Sand 

=Schmutzdecke 

=Float regulator 

=Larger Particles 

=Source of water 

(Rain) 

=Clean water 

1. 

2. 3. 

4. 

5. 
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The water now filtrates through the Schmutzdecke, and thereafter filtrate through the layers of 

sand, and the two gravel layers, in the bottom a tube leads the water further in the system. The 

SSF purification techniques is further developed and explained under the titles function and 

maintenance. 

Phase 4.-Outlet from SSF tank and inlet to reservoir tank. 

After passing the SSF and being treated the water goes into a tube and takes a U-turn up and 

then into the reservoir tank. The water in the U-turn is forced up by pressure force (Cengel & 

Cimbala, 2006). To ensure that the water is forced up and into the reservoir tank the least 

height difference between the highest point at the U-turn and the water surface inside the SSF 

tank is never less than 10 cm. The floating regulator is set to ensure that this difference is held 

(La CAM, 2015). 

Phase 5.-Clean water 

The water is now in the reservoir tank. Here the water is waiting to be poured through the tap 

installed at the end of the system, now the water is ready to be consumed. 

Function 

The function and purification processes of the SSF/BSF will downwards be presented. 

Depending on the source, water contains a lot of different particles and amount of suspended 

material. The slow sand filer are purifying the water from these various particles by biological 

activity and is therefore sometimes referred to as bio sand filter (Thuresson, 1992). The 

biological skin found in the SSF together with the low hydraulic loading and small sand 

grains leads to most of the solid particles are removed in the top 0,5 – 2 cm of the sand layer, 

this layer is called Schmutzdecke (Huisman & Wood, 1974). In the SSF, chemical and 

biological oxidation plays an important role of the purification process, but also other 

biological processes (Huisman & Wood, 1974). Scientists has also determined that straining, 

absorption and sedimentation is of main importance in the SSF (Mohammad et al., 1996). 

Schmutzdecke  

During the first initial week (or weeks depending on raw water quality) after the SSF is 

installed, a biological skin is built in the top layer of the sand. This is a type of gelatine-sticky 

layer often referred to as the micro-flora skin or Schmutzdecke. Schmutzdecke is a word 

loaned from German, where it means “dirty layer” (Huisman & Wood, 1974). The 

Schmutzdecke, is often red brown in colour and it’s made of autotrophic bacteria, fungus, 

algae, protozoans, and a number of water living larvae plus the metals iron, manganese and 

silicon. The type of microorganisms and specific art is depending on the incoming water 

characteristics and the habitat in the certain filter (Huisman & Wood, 1974). The 

Schmutzdecke removes nitrogen and phosphate whilst oxygen is released. The fine sand 

grains leads to slow filtration which means that the water stays a long time above and in the 

filter, this gives the biological skin plenty of time to purify the water. The particles is trapped 

in the filter and organic material and bacteria is biologically degraded (Huisman & Wood, 

1974). The Schmutzdecke is not the only layer with biological activity in a SSF. The 

Schmutzdecke is only the distinct visible zone in the top layer of the SSF (fig. 9). 
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Figure 9. Example of Schmutzdecke. The darker colour is the Schmutzdecke on top of a layer of white sand 

(Slowsandfilters.org, 2011) 

Sand layer 

Below the biological skin there is a thicker layer of sand that holds heterotrophic bacteria and 

other microorganisms that removes the remaining organic substances in the water. The sand 

layer also works with several physical forces to purify the water. The sand particles does not 

only serve as a strainer, it also removes particles smaller than the gaps between the grains due 

to adsorption forces (electrical attraction) (fig. 10), (Cengel & Cimbala, 2006). In some cases 

the sand grains also can absorb pathogens (fig. 10) (Elliot et al., 2008). 

 
Figure 10. Three different physical forces acts on the water in the sand layer. 1. Sand layer working as a strainer 2. 

Adsorption forces catch small particles and pathogens 3.Phatogens can absorb in the sand grains. The black long dart show 

the gravitation force .For more description off articles in figure 10 see figure 8. 

=Enlarged Sand grain 

=Larger solids 

=Small solids and 

pathogens 

1. 

2. 

3. 
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The flow rate through a SSF is only controlled by gravitation force, this in combination with 

the small space between the sand grains leads to a very small flow rate, about 0,1 – 0,3 m/h 

(Thuresson, 1992). In filters with very fine grains the biological skin is built on the surface of 

the sand layer, but in filters with bigger grains more particles comes further down the sand 

layer and the biological resistance is built here. This leads to that filters with bigger grains has 

a longer time between maintenance than the filters with very fine grains. But the layer of sand 

must however be larger in filters with bigger grains because the cleaning has to be done 

further down the sand layer (Thuresson, 1992). 

Biological processes in a SSF 

The purifications processes in the different layers in the SSF are working symbiotic and is 

therefore best described altogether. The population of microorganisms is part of an active 

nutrient chain that consumes the pathogens when it gets stuck on and in the sand grains. This 

reduces taste, smell and colour of the water and also removes the health threatening 

microorganisms in the water (Huisman & Wood, 1974.) 

In the report from WHO in 1974 called Slow Sand Filtration, WHO tried to explain the main 

biological processes that’s purifying the water. They presented four processes that seemed to 

be of the most importance for the SSF system. These four specific processes plus one point 

for other processes are: 

Climate 

The climate in a SSF are a lot more suitable for the “good” bacteria flora to flourish. The 

“good” bacteria flora are those whom are building up the biological microfilm 

(Schmutzdecke), and the “bad” faecal bacteria flora does not thrive in this habitation. The 

temperature that these faecal bacteria flora like are temperatures around 37⁰ degrees Celsius 

but the water in a SSF does rarely or never reach these temperatures (Huisman & Wood, 

1974.) 

Food 

In the SSF there is an ongoing competition about the food in the micro flora. The food is 

crucial for the bacterial population’s metabolism, and the oxidation reaction that occurs 

through the metabolism consumes organic material and even dead pathogens from the raw 

water. The Schmutzdecke seldom contains enough food to provide the needs for the micro 

flora and in this layer there is a competition between the organisms of the micro flora and the 

pathogens. Deeper down the filter, food is hard currency and the pathogens therefore die due 

to starvation, especially in high temperatures when their metabolism increases (Huisman & 

Wood, 1974.) 

Predators 

In the upper parts of the filter a lot of different types of predator organisms is to be found, e.g. 

protozoa. The predators are hunting other cells and the pathogens are often consumed by the 

protozoa (Huisman & Wood, 1974). 

Recently, more research have been done about predators and their effect on the water quality 

in sand filtration system. More research is needed but a report from 2013 claims that predators 

can generate a risk if persistent pathogens are ingested and the filter not is cleaned during a 

very long time (Bichai et al., 2014). 

Poison 

The microorganisms in a SSF exudes poison and these substances acts as a chemical or 

biological poison for the intestinal bacteria. The poison in combination with the other 

biological and chemical processes creates an inappropriate environment for the intestinal 
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bacteria and results in death and inactivity with a lot of pathogens. The total result of all this 

leads to a notable reduction of bacteria and pathogens in the water (Huisman & Wood, 1974.) 

Other processes 

The population of the bacteria is limited of the access to organic material that’s entering the 

SSF by the raw water. Reproduction, consumption and death are going hand in hand in the top 

layer. This provides the layer with even more organic material whom become available for the 

bacteria further down the system (Huisman & Wood, 1974). The activity of the bacteria is 

largest in the top 0,4 meter of the sand layer but decreases further down due to the lack of 

food (Thuresson, 1992). Below the depth of 0,3 – 0,4 metres of the filter, depending of the 

size of the sand grains, biochemical processes are more common. The processes transform the 

amino acids that’s been released in the top layer to ammoniac, nitrite and nitrate (Huisman & 

Wood, 1974). 

Maintenance 

The SSF is a simple and comprehensible method for water treatment but even though it seems 

to take care of itself its important with some maintenance. The frequency between 

maintenance varies between each filter and range between several weeks up to a year (or 

years) (Cheremisinoff, 1995). Filter with coarser grains that’s been building the biological 

film further down the sand layer have longer running time than a filter with finer sand grains 

where there is a distinct Schmutzdecke. But in advantage the filter with finer grains is often 

easier to clean (Thuresson, 1992). 

The micro flora is steady growing in a SSF and by time the sand gets clogged and the space 

between the sand grains is slowly getting smaller and smaller which means that the flow rate 

through the filter decreases and the filter slowly loses its capacity. How fast the filter is 

clogged is due to many different factors including the amount and type of particles and 

contaminants in the water. The flow rate through the filter, type and thickness of sand also 

impacts on the running time (Cheremisinoff, 1995.) 

The sand grains in a SSF should be with a size that varies between 0,2 – 0,45 mm to produce 

water with satisficed quality (Muhammad et al, 1996). The depth of sand bed should be 

between 1200 mm and 1400 mm for best result but SSF with a bed depth of minimum 400 

mm also produce a water of good quality but turbidity and colour removal is even better if the 

bed is deeper than 400 mm (Muhammad et al., 1996). 

The water treatment technique used in a SSF is mostly based upon biological and biochemical 

processes and the efficiency of the SSF depends on a balance in the micro flora habitat in the 

filter. Therefore it’s important to let SSF run at a constant rate except for planned stop for e.g. 

cleaning and/or reparation. When the SSF is stopped for cleaning or reparation (or other 

reasons), the bacteriological skin is slowly degrading and the purification loses its effect. 

Intermittent use or dehydration of the filter is bad for the SSF and disturbs or kill the 

biological micro flora (Bourke et al., 1995). 

Cleaning methods 

As mentioned before there is no exact or specific rule when the filter should be cleaned or re-

filled because of the variation of filters and raw water material. But the advice and guidelines 

is to clean every sixth months and change sand when the sand layer its below 400 mm or 

when the water quality drastically is getting worse (Huisman & Wood, 1974.) 

There are mainly three options for cleaning a SSF. The first and most common is method for 

cleaning is scraping. This method is done by scraping, carefully (!), away the top 1 – 2 

centimetres of the filter (Huisman & Wood, 1974). Pay attention to be careful in the scraping 
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to not wiggle or hit the tank, which can hurt the biological micro flora further down the filter. 

The substance that’s been scrapped is now removed from the SSF and a new layer of sand is 

exposed at the top. The SSF should be able to develop a new Schmutzdecke, within a few 

hours of the SSF being restarted, but the purification process is not effective until one to two 

days after the scraping and the water should not be used until then. The water should during 

this restarting time just pour through the filter and led to drain away (Bourke et al., 1995). The 

waste material from the scraping may be washed carefully for reused or disposed on land by 

burial or agriculture (Bourke et al., 1995). 

The other method, often referred to as wet harrowing is also a simple method of cleaning the 

SSF and this method allows more rough treatment of the filter. The process in this method is 

to start by lower the water level in the SSF to just above the Schmutzdecke. Thereafter stir the 

sand with a suitable tool and thereby suspending all solids that is stuck in the filter. The water 

from the SSF should during this process be running out to waste. The filter should then be 

filled to full depth and are now brought back to service. The wet harrowing method is a faster 

method to clean the SSF and is possible to use the water from the filter more quickly (Centre 

for Affordable Water and Sanitation Technology, 2007.) 

If using the scraping method the sand layer is getting smaller and smaller and when reaching 

the advised minimum of 400 mm as sand layer, it’s time to change sand (or within 4 to 5 

years after installing using the wet harrowing method) (Huisman & Wood, 1974). This is 

done by turning off the inflow in the SSF and let the water that’s in the system pour out before 

starting. Remove all sand and wash the tanks – without using detergents or exotoxin 

substances. Thereafter refill the SSF tank in the same composition as before (fig. 8), use only 

clean sand with the same grain size. Open the inlet flow, the filter now starting to build up a 

new biological environmental and a new Schmutzdecke. The filter should be back in service 

in about a week (or weeks) depending on the filter and raw water character (Bourke et al., 

1995). 

During all contact, even if it is to inspect filter, control water levels, cleaning or re-sanding the 

SSF, all persons that’s involved should have the highest possible standard in personal 

hygiene. A person that shows symptom of a waterborne or parasitic disease should never 

come into direct or indirect contact with the filter. The reason for this is to not harm or disturb 

the biological micro flora in the SSF and of course not to spread diseases with the out flow 

water. (Bourke et al., 1995.) 
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Sustainable development 
The paradigm sustainable development are both direct and indirect in focus throughout this 

thesis, downwards will the paradigm be described and explained. 

Sustainable development was already in the spotlight during UN:s first climate and 

environmental meeting in Stockholm 1972 but it was The Brundtland commission was the 

first to express a definition for sustainable development in 1987 when they published the 

report “Our common future” where they describe sustainable development such as:  

“development which meets the needs of current generations without compromising the ability of 

future generations to meet their own needs". (World Commission of Environmental and 

Development [WCED], 1987) 

The report “The future of sustainability” from 2012 written by Giovannucci et al., clarifies 

that Brundtland’s concept often is the basis of approaching sustainable development by 

dividing it into three parts which all should be in balance to get a sustainable development. 

The three parts are, social, economic and environment and is often illustrated by a Venn 

diagram to show the integration and symbiosis between the parts (fig. 11) (Adams, 2006). 

 
Figure 11. Venn diagram over Brundtland’s idea of sustainable development. When all parts are in balance the middle 

condition is achieved (Adams, 2006) 

Since the Brundtland commission defined sustainable development in 1987 the paradigm has 

been spreading and sustainable development is a today a concept that should permeate all 

activities and it’s even more current during 2015 when the United Nations will decide which 

six goals for sustainable development (SDG:s) that will build upon the millennium goals and 

will be a protocol to follow for all the members of the United Nations (United Nations 

department for economic and social affairs, 2015). To understand the idea of sustainable 

development the three main aspects is onwards described deeper. 

Social sustainability 

Even though sustainable development is accepted as a paradigm in the UN, several states and 

NGO:s, the concept have been wrongly applied and misused by organisations and companies. 

After the UN:s climate meeting in Rio de Janerio 1992, critiques accused the business 
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communities to apply sustainable development as a way of justify their bad environmental 

impact in gain of an economic growth without concern of environmental or social 

sustainability (Greenpeace, 2010). Critiques have also claimed that social sustainability didn’t 

have the same status as the economic and environmental pillars and is often forgotten in the 

working progress with sustainable development (Corporate Watch, 2006). 

Social sustainability and development is often referred as the improvement in both individual 

well-being as well as the overall social welfare. This is usually expressed in the accumulation 

of capacity for individuals and groups of people to work together to achieve common goals 

(Coleman, 1990.) 

Social development is sometimes described as the pillar which is the hardest to achieve (Thin, 

2002). Due to its complexity, social sustainability is in some literature divided in four eminent 

concepts (fig. 12) by dividing the concept in four categories it should be an easier way of 

understanding the social pillar of sustainable development and also to get a clearer parallel 

between the social and the environmental pillar (Murphy, 2012). 

 
Figure 12. Eminent concepts of the social pillar in sustainable development (Murphy, 2012). 

To fight poverty, improve equity and in general the quality in life by improved health, 

education and independence is of importance. Cultural diversity is also in focus. Future social 

development most include socio-political institutes that can adapt the challenges of 

modernisation without destroying for, or disfavour some groups in the society (Munashinge, 

2013). Trust, power and security, Munashinge, 2013, claims also are important for social 

capital. Strong social networks tributes to a higher level of trust and if leaders delivers 

beneficial changes to the people they will find them more powerful. To further get people 

more participated and integrated in the society, the principle of subsidiarity is seen as 

necessary (Munashinge, 2013). This means a decentralization of the decision making to a 

local level where people can make their voice heard in an effective way (Regeringskansliet, 

2007). 

An inter-pillar linkage between social and environmental sustainability will enhance the 

development for both concepts (Murphy, 2012). There is many parallels between social and 

environmental sustainability. Improved equity and education and maintaining the health and 

cultural diversity will enhance the resilience of the social community. If these communities 

are strengthen they will be more resistance to centralising cultures and keep their diversity 

alive (Munashinge, 2013). This diversity, Munashinge describes as a parallel to 

environmental sustainability by comparing biodiversity and cultural diversity. The both 

systems increase their resilience and improves within the ecological or social system. 

Klauer, 1999, highlights some interesting perspective of social sustainability, especially 

considering participation. The people of a society have to agree upon the necessary measures 

to achieve something, but there is no guarantee that all members of the society really agree to 

these measures. Klauer explain an example when a society setting limits for use of fossil fuels 

which leads to a redistribution of income and wealth, both in present generation but also 

between generations. This kind of disadvantages by those measures can be expected to offer 

resistance (Klauer, 1999). Another aspect is the social problem of implementation. Members 

of a society are expected to obey and accept the instructions and rules (laws) within the 

society, but complete acceptance and monitoring are impossible. Not even rigorous 
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punishment can prevent riots or violations, hence its necessary that the rules (laws) is 

voluntary obeyed by the majority of the society (Klauer, 1999). 

Environmental sustainability 

The view of sustainable development with the convergence of the three pillars; social, 

economic and environmental sustainability is the most general accepted form of Brundtland’s 

paradigm. And even if it’s been more than twenty years of trying to implementing the concept 

since Rio 1992, it has shown that it’s still elusive and hard to achieve. Still unsustainable 

trends are seen and the paradigm still hasn’t got the political breakthrough to be really 

successful (UN, 2010.) 

A lot of people, aware or unaware, consider the Sustainable Development concept with a 

synonym of climate and environmental issues and development (UN, 2010). The agenda is 

much deeper than just the environmental pillar but most people can relate to the climate and 

environmental and how it affect us (UN, 2010). Further the climate is the one of these pillars 

that maybe express itself in the most dramatic ways when it is not in balance. Nowadays 

media is often reporting on extreme weather, storms and changes in climate zones. Humans 

way of life affects the habitat on earth, example of this is the increased levels of the 

greenhouse gas carbon dioxide’s content in the atmosphere and the fact that the average 

surface temperature rising on earth (NASA, 2015). The consumption of meat in the world is 

another parameter that point at the overconsumption nowadays. The consumption of meat 

which in 1966 was 24, 2 kg per person a year have then increased. At the turn of the 

millennium the consumption was 36,4 kg per person and year, and the WHO is estimating that 

the consumption to rise even higher, with 45,3 kg per person in 2030 (Alexandratos & 

Bruinsma, 2012). 

Environmental sustainability in Colombia 

Colombia is struggling for environmental sustainability on a national level, but the country is 

in fact a role model in Latin America in sustainable development and preservation of 

biodiversity. Colombian government and companies are engaged in the global context 

considering sustainable development and plays an active role in the international climate 

debate (EU-Colombia trade agreement, 2015.) 

Colombia has a rich animal life and fascinating nature with coasts to both the pacific and the 

Caribbean Sea. The Cordilleras (Andes) is stretching into the country creating a shifting 

nature with high mountain tops and deep valleys, long wide rivers like Rio Magdalena and of 

course the amazons in the south is some of the stunning examples of nature that allows 

biodiversity to flourish in the country (Globalis, 2014). To preserve these amazing nature and 

biodiversity is one of the main objectives for Colombian government and environmental 

organisations. The most threats to the environmental in Colombia today is the use of 

pesticides which poisons the water quality, deforestation that creates a lot of problem linked 

to ecological systems and also threatens different species is to be extinguished (Globalis, 

2014). 

Economical sustainability 

As described under the social sustainability title, business communities was earlier accused of 

using the sustainable development to gain economic boost without concerning environmental 

or social sustainability. The problem according to business and activities that’s just consider 

the economical pillar of the sustainable development paradigm is that natural resources is 

often overconsumed and threaten to be exhausted which is a danger to biodiversity and the 

climate (UN, 2010). However the economic aspects of sustainable development is, like 

environmental aspect now more focusing on long-term development and sustainability. 
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Furthermore the environmental conservation and economic development is not in conflict but 

rather can reinforce each other (Barbier, 1987). 

The concept of economic sustainability is to practice and maintaining processes that generates 

income, without reducing the stock assets that generate this income and to replace the 

resources used by other resources with an equal or greater value. This should be done without 

degrading or endanger natural biological systems (UNESCO, 2009). No development can be 

considered sustainable without include or account all three aspects of sustainable 

development. It is a challenge to evaluate what social and environmental systems and services 

can be valued in terms of money. An example for a calculation on a social and environmental 

project is the UNEP:s report for green infrastructure (United Nations Environmental 

Programme [UNEP], 2014). 

Another complexity in economical sustainability linked to environmental issues is the 

emission of greenhouse gases. Emission of a greenhouse gas in one country may spread over 

other to other countries and effect theirs environment and habitat. Therefore it’s crucial to 

work global with economical sustainability that is linked to environmental issues and also to 

implement renewable energy sources and policies around pollution that is compatible with 

human welfare to reach a green golden rule state (Beltratti et al., 1994). The green golden 

rule was introduced in 1994 by Andrea Belratti et al. and is the configuration by capital 

resources that supports the most sustainable level of use. It is a formula that consider the 

equality between the marginal substation quote (the quote a consumer are willing to substitute 

a product to another without losing any advantages) and the marginal transformation quote 

(how much a consumer has to refrain product A to afford more of product B). The green 

golden rule apply this formula between consumption and environment (Beltratti et al., 1994). 

The report Water in a changing world by UNESCO from 2009 describes that water is 

essential for economic growth. The economic in the world are affected by consumption of 

water, groundwater sources and change in water levels due to climate changes. To implement 

more sustainable handling and treatment techniques is crucial for economic growth 

(UNESCO, 2009). 

Integrating Sustainable Development 

The sustainable development paradigm contains many aspects to consider during e.g. 

production or construction projects. But it can at the same time be a problem of defining and 

achieve the paradigm (Klauer, 1999). The definition of Sustainable Development given by 

Brundtland 1987 in Our Common Future, is in need of complementation for a better 

definition in working progress and better application (Klauer, 1999). It’s crucial to answer 

three different question in order to define sustainability for the system (Klauer, 1999). These 

questions are: 

 

 What system, and more exactly, what parts and characteristics of the system, should be 

preserved? 

 For how long should it/they be preserved? 

 When do we assess whether it has/they have been preserved? 

 

From this questions Klauer, 1999, presents a 3-step hierarchy of goals supporting the planning 

and design of sustainable development: 
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1. Step one in Klauers, 1999 hierarchy is to create a consensus of the ideal of 

sustainability in the society. This step doesn’t need a precise definition of 

sustainability but rather a vague ideals of what should be understood as fairness 

towards our descendants, our fellow citizens and nature. 

2. The vague ideal from the first step are under step two, translated into one or more 

intermediate goals comprising feasibility. These definitions should be able to answer 

the three questions presented above. A broad consensus (maybe more 

incomprehensible then in the first step) is needed as an argument for the measures in 

the third step. In order the react flexible the intermediate goals should be checked 

regularly to ensure that they are still oriented towards the overall goal! 

3. The aim of the third step is to create concrete political goals and measures. Their 

implementation marks progress towards sustainable development. 
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Infectious substances and bacteria 
Health problems linked to contaminated water and overuse of water sources are increasing 

problems in the world today (UNESCO, 2009). A lot of microorganisms are found in the 

surface water and can come in contact with human trough drinking, inhalation of water steam 

or through insects living in the water (HVR, water purification AB [HVR], 2006). Effects of 

contact with contaminated water are often diarrhoea, fever and pneumonia. 

There are many reasons for poor water quality global, climate changes with natural disasters, 

big refugee streams and lack of infrastructure are some of the most common reasons 

(UNESCO, 2009). The SSF has shown good effect on purifying river and rainwater from 

bacteria, and tests has shown that the purification rate gets even better with a post-treatment 

of chlorination (cheap available products like Waterguard or Aquaguard is recommended), 

when 95 % of the bacteria can be removed (Jenkins et al., 2009). 

Downwards will now some of the most common infectious substances, bacteria and virus 

shortly be introduced and effects on humans if exposed to the contaminant will shortly be 

described. 

Bacteria 

Salmonella bacteria. Causes typhoid fever and Paratyphus. Most common to contact are 

through contaminated food (The Swedish Public Health Agency, 2015.) 

Helocobacter pylori. Can cause gastritis catarrh, and are often linked to both gastric ulster 

and gastric cancer. There is a lack of knowledge how the bacteria is spreading, but infants 

vomiting and faeces in drinking water are two suspicious ways. Tends to be spreading in poor 

rural areas in developing countries (HVR, 2006.) 

Coliform bacteria 

Can be found in both soil and faeces and are seen as an indicator that the water is 

contaminated (HVR, 2006.) 

Escherichia coli, E.coli. Is found naturally in the intestinal system and most of the E.coli. 

Bacteria actually are harmless (Encyclopaedia Britannica Online, 2013). The bacteria can 

cause dramatic gastric symptoms and illness, in forms of diarrhoea, thrombotic 

thrombocytopenic purpura (causes anaemia, fever and kidney failure) and haemolytic uremic 

syndrome (causes heavy bleeding diarrheal and destruction of red blood cells) (Griffin, 

Ostroff et al., 1988). There are at least six different E.coli bacteria that causes diarrheal, and 

the one called EHEC (O157:H7) are the most aggressive (HVR, 2006). The bacteria mostly 

spreading via bathing lakes, unsatisfied heated meat, unpasteurised milk but even potable 

water and vegetables (HVR, 2006). The SSF has shown good effect on cleaning water from 

E-coli bacteria. Tests has shown that the reduction gets even better if the water stays in the 

SSF a longer time (Elliott et al., 2008). 

Heterotrophic bacteria 

This group of bacteria are types that need organic food to survive. The slow growing 

heterotrophic bacteria is common in drinking water and harmless to most of humans, but 

some pathogens can be dangerous for people with e.g. bad immune system (HVR, 2006). 

Notable in this essay is that these bacteria often like to grow in filter or in water treatment 

equipment. 

Mycobacterium avium. Are a complex bacteria that’s found in drinking water and very 

resistant to disinfection. They are called opportunistic and represent a big threat to people 

with AIDS (HVR, 2006.) 



25 

 

Legionella. Spread through air and air conditioners and causes pneumonia. Are found 

naturally in soil, lakes and other watercourses. Seems to spread further in still water pipes 

where the temperature is between 20 – 44⁰ degrees Celsius (The Swedish Public Health 

Agency, 2015.) 

Leptospira. Spreading by animal’s urine in dams and rivers. Causes fever, diarrheal and in 

harsh cases a form of icterus (HVR, 2006.) 

Virus 

Are even smaller then bacteria in size and attacks cells where it can grow and multiply itself 

in. It is built by a nucleic acid and a protein and are defined as the distinction between living 

organism and dead material (HVR, 2006). Due to its small size, virus are able to spread 

through soil and can survive months in groundwater and are even more resistant to 

disinfection then coliform bacteria. Humans are often infected by virus by eating raw or not 

well shellfish that’s been exposed to faecal or by eating food that’s been in contact with 

persons carrying the virus (HVR, 2006). The SSF has shown a very good effect on purify the 

water from viruses with the efficient ranging between 90 to 99, 99 % removal (EPA, 1989). 

Rotavirus. Are consider as a big reason for all diarrheal of children in the world. Causes 

severe diarrheal and vomiting with dehydration as an effect (The Swedish Public Health 

Agency, 2015). The virus is suspected to cause 4 – 5 million death cases each year in the 

world (HVR, 2006). 

Norwalk virus. One of the most common cause of gastric illness in America and is the virus 

that is causing the most food-borne diseases. Shellfish, ready-to-eat food or other food that 

infected persons been handling can be contaminated with vomit or faecal. Causes severe 

vomiting, diarrheal and fever (Foodsafety, 2015.) 

Hepatit. Are found in several forms, where the type A is common in the Caribbean and Latin 

America. Causes infectious jaundice and is spread via food and water. Fever, illness, loss of 

appetite, diarrheal are symptoms of the virus that can last a few weeks up to several months 

(HVR, 2006.) 

Protozoa and parasites 

These forms of infectious substances (protozoa and parasites) can be hard to clean from the 

water with ordinary disinfection, mechanic water treatment are recommended (HVR, 

2006).Insects that are water borne and threatens the health are especially mosquito larvae, that 

only can live in water. 

Cyclospora cayetanensis. A parasite that infects the small intestine and give diarrheal (often 

long-timed), fever and cramps. It’s especially threating to people with a bad immune defence 

and spreading through food or water that’s been contaminated by faecal (HVR, 2006.) 

Giardia lamblia. Is a parasite that causes the giardia infection that is a stomach illness. The 

parasite is found in faecal and spread often through contaminated water but can also spread 

through food or sexual contact. Many people carrying the parasite have no symptoms at all 

which complicate the stop of the spread. People with symptoms have diarrheal (often long 

timed), stomach cramps, tiredness and decrease of weight (The Swedish Public Health 

Agency, 2015). The SSF method has shown an efficacy up to and even better then 99, 99% 

removal of the Giardia Lamblia (EPA, 1989). 

Toxoplasma gondii. Are consider as a protozoa found in the tissue at cats, rats or birds. The 

protozoa causes transient symptoms of flue with swollen glands. It is dangerous to people 

with bad immune system and for pregnant women where an infection can lead to a defect of 
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eyes or death to the foster. Two eruption, one in Panama and one in British Columbia have 

been linked with contaminated surface water (HVR, 2006.) 

Contaminants of interest 
When analysing water different parameters are consider depending on the purpose of the 

analyse. Downwards will some background and facts be described on 19 different parameters 

that could be analysed during a laboratory water analysis. 

Chemical Parameters 

Seventeen chemical contaminants will be described, these are: 

 Alkalinity 

 Total Organic Carbon (TOC) 

 Colour 

 Conductivity 

 Hardness/CaCO3 

 pH 

 Turbidity 

 - 

 Aluminium, Al3+ 

 Arsenic, As 

 Chloral, Cl 

 Iron, Fe 

 Manganese, Mn 

 Mercury, Hg 

 Nitrate, NO3 

 Nitrite, NO2  

 Phosphate, PO4
3- 

 Lead, Pb 

Alkalinity 

Together with the pH and the hardness of the water, this parameter gives an indication of the 

waters resistance for an injection of hydronium ions and therefore an indication of resistance 

for a decrease in pH (VVAB, 2015). Alkalinity is sometimes expressed as mg CaCO3 per litre 

water. 

Total Organic Carbon (TOC) 

A measure of the organic material in the water. These materials affects the colour, smell and 

taste of the water. High levels indicates that the water is contaminated (Persson et al., 2005). 

Colour 

The colour of the water is often caused by rotting plants or iron in the water. The colour itself 

is not a threat to health but can look awful and be unpleasant for consumers (VVAB, 2015). 

The ideal case is that the water has no visible colour. The colour may be the first warning sign 

if the water has been contaminated. Levels above 15 TCU are visible for humans and the 

guideline is to stay under this level (WHO, 2008). 

Conductivity 

Conductivity it’s a measure of the waters ability to lead electricity and indicates the content of 

salt in the water (VVAB, 2015). A change in conductivity tends to mean a leak from saltwater 

(Colombian Environmental and Social Protection Agency, 2007). 
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Hardness/ CaCO3 

Hardness is a measure of the content of calcium and magnesium in the water. During this 

study it’s measured in the waters content of CaCO3. If value are high the water is referred as 

hard and if the value is low it is referred as soft. There is no upper level for health issues 

caused by hardness, but the maximum accepted value is due to taste (WHO, 2008.) 

pH 

This parameter indicates the balance between acids and alkalis in the water. The normal value 

for pH is between 5 and 8. Values below 6,5 means a risk for corrosion. The parameter 

usually has no direct impact on consumers of the water but it is still one of the most important 

parameters to ensure the water quality. To attend pH is necessary in any water treatment 

facility to optimise the function and monitor changes in the water quality. Extreme values of 

pH indicates accidental spills, treatment breakdown or insufficiently cured cement pipes 

(WHO, 2008.) 

If the raw water is aggressive there is a technique for slow sand filter to control pH. A layer of 

crushed shells incorporated near the bottom of the slow sand filter tank. This technique is 

most useful in coastal areas where shells is a local “material” (EPA, 1995.) 

Turbidity 

Turbidity in drinking water is caused by particles that may come from the raw water and 

followed the water due to inadequate filtration or from recurrence of sedimentation in the 

distribution tank. If turbidity is 3 UNT or higher it’s possible to see that the water is turbid. 

It’s important for the microorganisms to keep the turbidity at a low value to increase the 

effectiveness of the disinfection of the water. Turbidity it’s also an important control 

parameter that early indicates if there is any problem with the water treatment system (WHO, 

2008.) 

___________________________________ 

Aluminium, Al3+ 

Can be found naturally in surface water. Low pH in water can lead to aluminium release from 

soil. Can lead to clogged distribution tanks/facilities (Swedish National Agency for Food, 

2015.) 

Arsenic, As 

Can occur naturally in the bedrock but can also indicate that the water is contaminated. 

Values over the maximum acceptable value is dangerous to health (VVAB, 2015.) 

Chloral, Cl 

High values accelerate corrosion and affects the taste of the water (Swedish National Agency 

for Food, 2015). 

Iron, Fe 

Iron is one of the most abundant metals in earth’s crust. Iron is also an essential metal for 

human nutrition with a recommended intake of 10 to 50 mg per day depending on sex, age 

and other physical parameters. In general iron is no threat to health, if not overconsumed 

which leads to storage in the body (WHO, 2008). High values in the water causes colour 

changes, bad taste and smell of the water (Colombian Environmental and Social Protection 

Agency, 2007). 
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Manganese, Mn 

This metal is also one of the most common metals in earth’s crust, often found together with 

iron. Manganese occurs naturally in many food sources and is essential for humans and 

animals. It is found in surface and groundwater, especially in anaerobic or low oxidation 

conditions (WHO, 2008). Can cause damages to clothes if water with high values is used for 

washing (Colombian Environmental and Social Protection Agency, 2007). 

Mercury, Hg 

Mercury found in water indicates affects from industries, landfills or similar. Risk for 

chronical health issues if consumed during a longer period of time (Swedish National Agency 

for Food, 2015.) 

Nitrate, NO3 

Is found naturally in the environmental and is an important plant nutrient. High values of 

nitrate in the drinking water indicates that the water is affected of soil fertilizer (VVAB, 

2015.) 

Nitrite, NO2 

Is similar to nitrate and is also an important plant nutrient. High values can indicate a 

contamination of wastewater disposal (WHO, 2008.) 

Phosphate, PO4
3- 

Phosphate is used as a nutrient in agriculture. High values indicates a contamination of 

wastewater disposal (WHO, 2008), or that the water is affected of soil fertilizer (VVAB, 

2015). 

Lead, Pb 

Lead found in drinking water indicate an affect from industries, landfills or garbage. High risk 

for chronical health issues if consumed during a longer period of time, especially for infants 

(Swedish National Agency for Food, 2015.) 

Biological Parameters 

In this study there are two biological parameters of interest, these two are: 

 Coliforms total 

 Escherichia Coli (E. Coli) 

Coliforms total 

Coliform bacteria are microorganisms that figure natural in the intestinal system of humans 

and animals (Encyclopaedia Britannica Online, 2013). If coliforms is detected in the water it 

is an indicator that the water is contaminated by faecal or other contaminants meaning that the 

water it’s a direct health risk. The Swedish National Food Agency has decided the limits for 

drinking water to be suitable (but with a remark) if the numbers per millilitre is 50 and 

unsuitable for drinking if the value is above 500 per millilitre (Swedish National for Food 

Agency, 2015). WHO and Colombian government’s guidelines are stricter. WHO has a limit 

for <1 number of bacteria per 100 ml (WHO, 2008) and Colombian government has a limit to 

<1 numbers of bacteria per ml (Colombian Environmental and Social Protection Agency, 

2007). The differences in guidelines could be of interest when analysing the water during this 

study. 

Escherichia Coli (E. coli) 

Indicates faecal contamination by humans or animals, for example from sewage or manure 

meaning that there is a high risk of appearance of pathogenic organisms. The ability to detect 

other pathogens using analyse of coliforms in the water, is because coliform bacteria originate 
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from the same sources as the harmful pathogens and are usually present in larger numbers 

which makes them easier to detect. (Swedish National Agency for Food, 2015). The 

maximum acceptable value for WHO and Colombian government for E.coli in drinking water 

are the same as the limits for coliforms total. The Swedish National Food Agency however 

has an upper acceptable limit to 10 numbers of E.coli bacteria per millilitre (Swedish National 

for Food Agency, 2015). The differences in guidelines could be of interest when analysing the 

water during this study. To read more about coliforms and especially E-coli read under 

“infectious substances and bacteria” in this report. 
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Method 
This part of the thesis describes the working progress, starting with the preparations of the 

project. The method is divided in four larger parts with subtitles. Figure 13 gives an overall 

view of the method. 

 

 

 

 
Figure 13. General summary of method 

Preparations 

Literature and linguistic study 

The first stage of the project was to do a literature study considering the technique and 

function of slow sand filtration. The literature study also included learning more Spanish and 

learning more about Colombia, this to be better prepared for the culture, language, religion, 

and mentality in Colombia to better understand the way of life for Colombians and also to 

avoid misunderstandings. 

The first weeks in Colombia the literature study focused on the SSF-project in the valley of 

Rio las Ceibas and also to get involved with La CAM and their work. Preparing for the 

interview study was also a part of the literature study, focusing on interview techniques and 

different interview methods. 

Study visits 

In the initial part of the project, three study visits was made. The first one was done in 

Sweden before travelling to Colombia, at Västsvensk Vattenrening AB, VVAB. VVAB are 

working mainly with rapid sand filtration technique (as described earlier, a bit different 

technique then slow sand filtration), but this study visit was anyway of interest in order to get 

an overview of an apparatus that uses sand filtration as a water treatment technique. VVAB 

also showed and described how they are working with water samples and what contaminants 

that are of interest for the water analyse when they measure the water quality. 

The second and third study visits was made in Colombia. The first in Colombia was to a 

university, called SENA, SErvicio Nacional de Aprendizaje (The national training service). 

Preparations 
o Literature and linguistic study 

o Study Visits 

o Chemical and biological parameters 

Minor Field Study 
o SSF examination 

o Water samples/analyse 

Interview Study 
o Preparations 

o Implementation 

Recommendations o Recommendations for further 

development of SSF project 



31 

 

At SENA, the education is focusing on agricultural but also to improve energy and 

environmental processes and systems. My study visit was made to the SENA University that 

is located some kilometres outside the town of Pitalito in southern Huila. The university is a 

bit isolated and is therefore working with several projects concerning renewable energy for 

own production and also with local water treatment facilities. These water treatment facilities 

was extra interesting for this study because of SENA’s use of a sand filter as a water treatment 

technique to purify their drinking water (fig. 14) (fig. 15). The last study visit was done at a 

farm in the valley of Rio las Ceibas. The farm uses a slow sand filter for cleaning the potable 

water, a filter in proportion to the sand filters that La CAM uses in their project. The last 

study visit was interesting in order to prepare the interview study but also to get overview of a 

typical slow sand filter used in households. 

 
Figure 14. At SENA, sand filtration is a part of the water treatment system for potable water. They have two different sand 

tanks with the ability to be back-washed. The two tanks is visible in the figure, the tanks has caps on top to avoid 

contamination from extern sources (leaves, bugs etc.) The tank to the right has its cap on while the tank to the left didn’t had 

its cap on at the moment of the photo was taken. 

 
Figure 15. A closed in picture of the sand filter at SENA. The black seen in the picture is the sand grains. 
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Chemical and biological parameters 

In order to evaluate the function of the SSF by water samples, a list of contaminants had to be 

decided. La CAM didn’t have any standard list for water analyses, only regulatory documents 

from the Colombian government. During the pre-study of this project it was therefore 

important to conclude what contaminants that should be of interest in the water analyses for 

this study. 

The working process to determine this list of contaminants of interest was done by studying 

documents and recommendations from four different authorities and organisations. These four 

organisations and authorities was: Colombian department of social protection, Colombian 

department of environmental, living and sustainability, WHO guidelines for drinking water 

and Swedish National Agency for Food (Livsmedelsverket). The list was designed with a 

starting point in the Colombian government agencies and thereafter supplemented and attested 

by the WHO and Swedish National Agency for Food recommendations. The designed list of 

the contaminants and their maximum accepted value in the water is presented as a result (tab. 

7 and 8). 

The two proposal lists was presented first for La CAM and thereafter for the regional 

authority for municipal and regional water treatment facilities in Huila, Agua Huila. Agua 

Huila has its own laboratory that is supposed to do analyses of the water samples from the 

SSFs. The presentation for Agua Huila lead to a discussion about what contaminants that was 

of most interest and also Agua Huilas economical possibilities to do the analyse. This 

discussion resulted in a smaller list that was concluded to be the final list of contaminants of 

interest for this study and is found as a result of the preparation phase of the study (tab. 9 and 

10). 

Minor field study 
The minor field study is divided in two parts, one part consisting of an SSF examination and 

the other of taking water samples. The two parts will be further described and explained 

downwards. 

SSF examination 

Water samples is one way to determine if the SSFs are function and if there is a need of 

maintenance. To further evaluate the SSF and its status at each household, an examination of 

each system was done. This practical exam considered: 

 Overall status, including tanks, leaks, pipes and Schmutzdecke 

 Sand status (height, grain size) 

Overall status 

Examine the overall status of the SSF was done to decide if there is a need of maintenance or 

change in pipes or other parts of the system. The purpose is also to examine if there is a 

visible Schmutzdecke and that it seems to be in the right colour and consistence. 

A protocol for practical examination was designed before starting the field study. This 

protocol was done in order to get a routine in the inspection and also to serve as a reminder in 

the field of what has to be done by each filter. The protocol is found as appendix – “SSF 

examination protocol” in this thesis. The examination of the system is in general done by a 

glance-inspection (EPA, 2000). The inspection is done by following the waters way from 

water source, via the pre-filter and further through the system till it ends in the faucet in the 
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household. There are five parts with including following questions that were paid attention to 

during the view-inspection: 

 Pipes – Are the pipes worn? Do they have any unwanted bends? Any leaks? 

 Pre-filter – Any leaks? In need of maintenance? 

 Tanks – Consider both SSF tank and reservoir. Do the tanks have a cap? Do they have 

any damages? Any leaks? Consider the reservoir tank, if it’s in need of cleaning? 

 Floater – Function? Damages? Unwanted leaks? 

 Connections – Are they tighten? Any leaks? 

 Schmutzdecke – Visible? Colour? Consistent? 

If anything notable was found during the inspection it was noted in the protocol for later 

evaluation of the system. 

Sand status 

When a fluid is pouring through a filter the pressure is reduced. The particles accumulate and 

get stuck between the sand grains and that increase the pressure loss at a certain flow rate. 

(Sundstrom & Klei, 1979, McCabe et al., 2005). 

Determination of the length of the sand bed where done by a ruler and measuring the height 

on the outside of the SSF tank. Grain size can be difficult to measure. It’s not appropriate to 

stir or disturb the SSF by picking up sand grains. The particle volume was therefore estimated 

in most cases by visibly examine the sand layer. Figure 16 shows an example of the sand 

layer, seen from above. 

 

Figure 16. Sand layer at a SSF seen from above. The white thing in the figure is a floater. 
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Water samples/analyse 

During the field study, trips along the valley of Rio las Ceibas and visits to the households 

that have an SSF according to table 2 and figure 17 was done. 

Table 2. Number of slow sand filters current for the study, filter status, geographic orientation and year of installation of the 

filter. 

Slow sand filter in the valley of Rio Las Ceibas 

Area/Household Number of filters Installed year Filter Status 

El Centro  

Household 1 1 2009 Unknown 

Household 2 1 2011 Unknown 

Household 3 1 2011 Unknown 

Household 4 1 2011 Unknown 

Household 5 1 2008 Unknown 

Household 6 1 2009 Unknown 

Venadito    

Household 7 1 2012 Unknown 

Household 8 1 2009 Unknown 

Household 9 1 2012 Unknown 

Palestina    

Household 10 1 2011 Unknown 

Canoas    

Household 11 1 2012 Unknown 

Santa Helena    

Household 12 1 2011 Unknown 

Household 13 1 2015 Unknown 

El Vergel    

Household 14 1 2012 Unknown 

Household 15 1 2012 Unknown 

Los Cauchos    

Household 16 1 2008 Unknown 

Household 17 1 2012 Unknown 

Total 17  
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Figure 17. Map over the valley of Rio Las Ceibas. The numbers in the areas indicate how many Slow sand filters that are 

installed in that area that are current for this study. 

Water samples was collected from the SSF systems in the valley and brought for analysis. The 

samples was analysed at the regional laboratory for water and chemistry in Neiva called 

Laboratorio Agualimsu. The laboratory is Agua Huilas own laboratory and normally used to 

analyse water from schools and regional facilities (Laboratorio Agualimsu, 2015). The 

samples was collected from three different stages of the SSF system. The first sample was 

collected directly after the pre-filter before the water enters the SSF tank (1 –Before SSF in 

figure 18). The second sample was collected from the U-turn directly after the water had exit 

the SSF tank (2 – After SSF in figure 18). The last sample was collected after the water had 

passed the reservoir tank and is ready for consumption (3 –Water tank in figure 18). 

3 
 6 

 

2 

 2 

 

1 
 

1 
 

1 
 

CORE OF ORDER 

ENVIRONMENTAL 

TERRITORIAL – NOAT 

 

      Urban Area Neiva 

       Region 1 

       Region 2 

       Region 3 

Region Areas 
Region 1 Santa Barbara, Santa Helena, 

Ceibas Afuera, El Vergel, Los 
Cauchos, Floragaita, 
Platanillal, El 
Centro Sur y Venadito. 

Region 2 San Miguel, Canoas, Palestina, 
Primavera y Santa Lucia 

Region 3 La Plata, Alto Motilón, 
Motilón, 
San Bartolo, Chapuro, Pueblo 
Nuevo, Las Nubes, y Tuquila. 
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Figure 18. Schematic figure over at what stages the water samples was collected. (For further explanation of content in 

figure 18 see figure 8). 

The samples was collected by opening the taps that is installed at each stage of the system and 

then the containers was filled with 500 ml water at each point (1- Before SSF, 2 – After SSF, 

3 – Water tank, see figure 18). One container for chemical analyse and one container for 

biological analyse was filled at each stage of the system. The samples was then marked with 

name of household and a number for at what stages the samples was collected. The samples 

was then brought to Laboratorio Agualimsu for chemical and biological analyse according to 

table 9 and 10. 

The quality of the water is evaluated considering maximum acceptable value of the 

contaminants. The water is also evaluated if it’s suitable for drinking or not by using a risk 

factor system, constructed by the Colombian ministry for social protection and the Colombian 

ministry for environmental, living and regional development. The contaminants of the water 

is evaluated with risk factors from table 3 and then the sum of the risk factors is used in 

equation 1 (Colombian Environmental and Social Protection Agency, 2007). The result of 

equation 1 is compared by the values in table 3 to evaluate if the water is suitable for drinking 

or not. 

Table 3. Risk factor table. If any of these contaminants excess their maximum accepted value according to table 9 and 10 

they get a risk factor according to this table (Colombian Government, 2007). 

Risk factor table 

Contaminant Parameter Risk factor 
Alkalinity 1 

Colour 6 

pH 1.5 

Turbidity 15 

Nitrate 1 

Nitrite 3 

Phosphate 1 

Coliforms total 15 

Escherichia Coli (E. coli) 25 

Risk Factor Sum 68.5 

 

1 

Before 

SSF 2 

After 

SSF 

3 

Water 

tank 
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When analysing the result from the water samples and one of the contaminants in table 3 is 

exceeding their maximum acceptable value according to table 9 or 10 they are getting a risk 

factor according to table 3. The total sum of all contaminants that’s been charged with a risk 

factor is used in equation 1. 

𝐼𝑅𝐻𝐶 =
𝑇𝑜𝑡𝑎𝑙 𝑟𝑖𝑠𝑘 𝑓𝑎𝑐𝑡𝑜𝑟𝑠 𝑖𝑛 𝑤𝑎𝑡𝑒𝑟

𝑅𝑖𝑠𝑘 𝑓𝑎𝑐𝑡𝑜𝑟 𝑆𝑢𝑚
∗ 100 

      [Eq. 1] 

Table 4. Description of entities in equation 1 

Entities, Eq. 1 

Entity Description Value Unit 

𝐼𝑅𝐻𝐶  Indicator of Risk for 

Human Consumption 

Calculated % 

𝑇𝑜𝑡𝑎𝑙 𝑟𝑖𝑠𝑘 𝑓𝑎𝑐𝑡𝑜𝑟𝑠 𝑖𝑛 𝑤𝑎𝑡𝑒𝑟 Sum of all risk factors that 

has exceed their maximum 

acceptable value 

Calculated - 

𝑅𝑖𝑠𝑘 𝑓𝑎𝑐𝑡𝑜𝑟 𝑆𝑢𝑚 Sum of all risk factors for 

the contaminants in the 

tested water 

Calculated (68,5 if all the 

contaminants according to 

table 7 is analysed) 

- 

 

The 𝐼𝑅𝐻𝐶 gives a measure if the water is suitable for drinking or if further investigation or 

water treatment is needed. The 𝐼𝑅𝐻𝐶 value is compared with table 5 for evaluation of the 

water (Colombian Environmental and Social Protection Agency, 2007). 

Table 5. Level of risk for the water (Colombian Environmental and Social Protection Agency, 2007). 

Evaluation of IRHC value 

𝑰𝑹𝑯𝑪 value % Risk level Comment 

80.1 – 100 Unviable Sanitary Water is unsuitable for 

drinking. 

35.1 – 80 High Water is unsuitable for 

drinking. 

14.1 - 35 Medium Water is unsuitable for 

drinking. 

5.1 – 14 Low Water is unsuitable for 

drinking. 

0 - 5 Without risk Water is suitable for 

drinking 

Interview study 

Preparations 

The purpose of the interview study is to find out about the Colombian households experiences 

and knowledge of the SSF, their maintenance routines of the SSF and their knowledge and 

relation to water treatment and clean water. 

The responding in this interviews was a person that lived in the current household with a 

functional SSF installed where water samples was collected. Totally there was 8 responders 

during the study. The strategy during these interview was to have five structured areas of 

interest asking as open questions as possible concerning these areas of interest in order to get 

wide and detailed answers from the responders and not close them down to yes or no 

questions (Trost, 2012). 
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An interview guide was constructed as a support for the interviewer during the interviews. 

The interview guide was used as a support during the interviews and the question in the guide 

wasn’t read straight off but more worked more as a language support and example off 

questions that could be asked during the interview. Construction of the interview guide was 

done during the literature study and also in cooperation with La CAM in Colombia. When 

implementing an interview it’s important to consider ethics and confidentiality. Constructing 

the interview was done considering the Swedish Council of Science (Vetenskapsrådet) that 

have four ethic parameters to consider during an interview (tab. 6). 

Table 6. Ethic parameters to take into account when interviewing, designed by the Swedish Council of Science and solutions 

for these parameters during this study (Swedish Council of Science, 1990). 

Ethic Parameters 

Parameter Definition Solution 
Requirement of Information The interviewed persons 

should be aware of the 

purpose of the study and 

their role in it. They should 

also be aware that the 

participation is volunteer. 

The interviewer gives a short brief 

of the study and the purpose of the 

study. What role the person has in 

the study and also that participation 

is volunteer. 

Requirement of Compliance The person has its own will 

to decide if he/she should 

participate in the study or 

not. 

The interviewer asked the 

interviewed person if all conditions 

feels comfortable before the 

interview and if he/she want to be a 

part of the study. 

Requirement of Voluntariness The interviewed person 

should participate on their 

own terms and have the 

right to abrupt the study at 

any stage without being 

negative consequences. 

Before the study starts information 

was given by the interviewer that 

it’s possible for the person to abrupt 

the interview at any stage without 

further explanation. 

Requirement of Voluntariness 2 If the person choses to 

decline to participate in the 

study or if the person 

abrupt the study there 

should be no pressure or 

influence from the 

interviewer or other person 

against the person. 

Accept a no as an answer. 

 

Implementation 

During the interviews notes were taken and two interviews was also recorded, this in order to 

listen to the interviews again to get a clearer picture of the answers and to validate that the 

answers was understood in the right way (Thomsson, 2002). After the interviews that was 

recorded, the interviewer listened to the recording and compared it to the notes that was taken. 

This was done in order to validate the notes and to better evaluate the interview. After the 

interviews that wasn’t recorded the interviewer did a quick overview of the notes direct after 

the interview, and also complemented the notes with things that didn’t was notated during the 

interview, with the interview fresh in mind. During the interview the interviewer used a 

prepared interview-guide working as a support for the interviewer and also to give an 

overview of the interview so that all areas of interests was answered. The five structured areas 

of interest was: 
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1. Getting to know – In order to win the interviewed persons confidence is important to 

start the interview in a way so that the interviewer can explain their normal life and 

also for the interviewer to getting to know the person better and his living situation 

and mind-set (Trost, 2012). 

2. Water consumption – This part was to estimate how the interviewed person’s relation 

was to clean water and how aware the person is of the importance of clean water and 

the SSF system. 

3. Slow Sand Filter – This title is to answer how the SSF has affected the persons in the 

household and how well the person knows how the SSF is functioning. 

4. Routines – What are the household’s routines in maintaining the SSF and how are they 

performing the maintenance? 

5. Sustainable Development – The last part of the interview is supposed to give an 

overview of the household’s knowledge of Sustainable Development, if the relation, 

interest and trust in authorities has changed anything during the SSF process and also 

if the SSF process has (from their point of view) been considering sustainable 

development, especially in a social aspect. 

The complete interview guide is found in English and in Spanish as appendix – “Interview 

Guide – English” respectively “Interview Guide – Spanish, Guía Entrevista”. 

Recommendations 
After 2 months in Colombia the study continued at Karlstad University, Sweden. At the 

university all data collected from the field study was compiled and conclusions was drawn by 

the results of the study. La CAM required recommendations for development of the SSF 

project in the valley of Rio las Ceibas. These recommendations was constructed by 

considering the literature backgrounds of SSFs and the results of the minor field study and 

interview study. By comparing the results of the minor field study and the literature 

background recommendations was given to improve the efficiency of the SSFs and the rate of 

purification of the water. By evaluating the answers of the interview study, recommendations 

was formed to meet the household’s needs of further information or maintenance advices. 
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Results 

Preparations 
The contaminants are divided in chemical, (tab. 7, 9) respective biological, parameters (tab. 8, 

10). Facts, significance and risks with the contaminants in the water is found under the 

subtitle Contaminants of interest during the theory part of this thesis. Notable is that 

maximum acceptable value for both Coliforms total and E. coli differ a lot between 

Colombian government and Swedish Agency for food recommendations (Tab. 8 and 10). 

Table 7. .Shows the proposal of chemical parameters that’s was presented for La CAM and Agua Huila. In the table is also 

presented a proposal of the maximum acceptable value with appropriate unit for these parameters. 

Chemical Parameters 

Parameter Unit Maximum acceptable value 
Alkalinity mg CaCO3/l 200a 

Total organic carbon (COD) mg/l 5,0a 

Colour True Colour Units, TCU 15a 

Conductivity mS/cm 1000a 

Hardness/CaCO3 mg CaCO3/l 300a 

pH - 6,5 – 9a 

Turbidity Nephelometric Turbidity 

Unit, NTU 

2a 

Aluminium, Al3+ mg/l 0,2a 

Arsenic, As mg/l 0,01c 

Chloral, Cl mg/l 200a 

Phosphate, PO4
3- mg/l 0,5a 

Iron, Fe mg/l 0,3a 

Manganese, Mn mg/l 0,1a 

Mercury, Hg mg/l 0,001b 

Nitrate, NO3 mg/l 10a 

Nitrite, NO2 mg/l 0,1a 

Lead, Pb mg/l 0,01a 

a. Recommendation from Colombian ministry of social protection/Colombian ministry of environmental, living and regional development b. 

Recommendation from Swedish National Food Agency c. WHO guidelines for drinking water 

Table 8 shows the biological parameters that was presented for La CAM and Agua Huila as a 

proposal of biological parameters that could be of interest for the water analysis. 

Table 8. Shows the proposal of biological parameters that was presented for La CAM and Agua Huila. In the table is also 

presented a proposal of the measure unit and maximum acceptable value for these parameters. 

Biological Parameters 

Parameter Unit Maximum acceptable value 

Coliforms total (35⁰C) Number per cm3 <1a (500b) 

Escherichia Coli (E. Coli) Number per cm3 <1a (10b) 

a. Recommendation from Colombian ministry of social protection/Colombian ministry of environmental, living and regional development b. 

Recommendation from Swedish National Food Agency 
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After discussion with Agua Huila, a smaller list was concluded to be the final list of 

contaminants of interest for this study (table 9 and 10). 

Table 9. The final list of chemical contaminants of interest for this study. 

Chemical Parameters 

Parameter Unit Maximum acceptable value 

Alkalinity mg CaCO3/l 200a 

Colour True Colour Units, TCU 15a 

pH - 6,5 – 9a 

Turbidity Nephelometric Turbidity 

Unit, NTU 

2a 

Phosphate, PO4
3- mg/l 0,5a 

Nitrate, NO3 mg/l 10a 

Nitrite, NO2 mg/l 0,1a 

a. Recommendation from Colombian ministry of social protection/Colombian ministry of environmental, living and regional development 

Table 10 shows the final list of biological parameters that was concluded to be a part of the 

contaminants of interest of this study. 

Table 10. The final list of biological contaminants of interest for this study. 

Biological Parameters 

Parameter Unit Maximum acceptable value 

Coliforms total (35⁰C) Number per cm3 <1a (500b) 

Escherichia Coli (E. Coli) Number per cm3 <1a (10b) 

a. Recommendation from Colombian ministry of social protection/Colombian ministry of environmental, living and regional development b. 

Recommendation from Swedish National Food Agency 
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Minor field study 
The result will be presented first each household for themselves and thereafter there is a 

subtitle called “filter comparison” where some overall results of the water analyse, the SSF 

examination and the IRHC analyse will be presented and compared between the households. 

Totally there was collected 8 water samples from functional filters from the different 

households in the valley of Rio las Ceibas (tab. 11). 

Table 11. General presentation of filter status for each household current for this study. Green colour indicates that water 

sample was collected, red indicates that the filter wasn’t in function and yellow indicates difficult circumstances that lead to 

no collected water sample. 

Slow sand filter in the valley of Rio Las Ceibas 

Area/Household Number of filters Installed year Filter Status 

El Centro    

Household 1 1 2009 Water sample collected 

Household 2 1 2011 Area to dangerous 

Household 3 1 2011 Filter not in function 

Household 4 1 2011 Water sample collected 

Household 5 1 2008 Filter not in function 

Household 6 1 2009 Water sample collected 

Venadito    

Household 7 1 2012 Filter not in function 

Household 8 1 2009 Water sample collected 

Household 9 1 2012 Water sample collected 

Palestina    

Household 10 1 2011 No guide available for 

area 

Canoas    

Household 11 1 2012 Area to dangerous 

Santa Helena    

Household 12 1 2011 Filter not in function 

Household 13 1 2015 Water sample collected 

El Vergel    

Household 14 1 2012 School/closed due to 

protests 

Household 15 1 2012 Filter not in function 

Los Cauchos    

Household 16 1 2008 Water sample collected 

Household 17 1 2012 Water sample collected 

Total 17  8 water sample 

collected 

 

Downwards will now be presented the results of the SSF examinations and water samples of 

the functional filters according to table 11. 
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Household 1 

SSF examination 
Suspicious leak in SSF tank but not confirmed, no visible pre-filter. Possible Schmutzdecke 

but not confirmed. Sand Height: 30 cm, Tank diameter: 30 cm. Sand grain size not visible.  

Water analysis 
Table 12 shows the results of the water analyse from household 1. 

Table 12. Results of water analyse from household 1. Green columns indicates that the final value is below the maximum 

acceptable value. Red columns indicates that the final value is above the maximum acceptable value. 

Water analysis Household 1 

Chemical 

Parameter  

Before SSF After SSF Water tank Unit MAV1 Reduction 

/Increase 
Turbidity 4,2 0,57 - NTU 2 -86% 

Colour <3 <3 - TCU 15 0% 

Alkalinity 70 72 - mg 

CaCO3/l 

200 +2,8% 

Nitrite NO2 <0,0035 - <0,0035 mg/l 0,1 0% 

Nitrate NO3 <0,04 - <0,04 mg/l 10 0% 

Phosphate 

PO4 
1,4 - 0,39 mg/l 0,5 -72% 

pH 6,7 7 7,1 - 6,5 - 9 - 

Biological 

Parameter  

Before SSF After SSF Water tank Unit MAV1  

Coliforms 

total 
183 15214 276 Number 

per cm3 

<1 (500) +50% 

E. coli 50 590 276 Number 

per cm3 

<1 (10) + 452% 

1. Maximum Acceptable Value 

Table 13 shows the calculated IRHC value for household 1. 

Table 13. Calculated IRHC value for household 1. 

Evaluation of IRHC value Household 1 

𝑰𝑹𝑯𝑪 value % Risk level Comment 

58 % High Water is unsuitable for 

drinking. 

 

Figure 19 shows how the different contaminants of interests increased or decreased trough the 

SSF system at household 1. 
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Figure 19. Shows reduction or increase of chemical and biological parameters trough the SSF in the current household. 

Household 4 

SSF examination 
No visible pre-filter, placed on roof. No visible Schmutzdecke. Sand Height: 30 cm, Tank 

diameter 45 cm. Medium grains 1 - 2 mm.  

Water analysis 
Table 14 shows the results of the water analyse from household 4. 

Table 14. Results of water analyse from household 4. Green columns indicates that the final value is below the maximum 

acceptable value. Red columns indicates that the final value is above the maximum acceptable value. 

Water analysis Household 4 

Chemical 

Parameter  

Before SSF After SSF Water tank Unit MAV1 Reduction 

/Increase 
Turbidity 8,59 8,91 - NTU 2 +3% 

Colour 76 112 - TCU 15 +47% 

Alkalinity 43 45 - mg 

CaCO3/l 

200 +4,6% 

Nitrite NO2 0,011 - 0,007 mg/l 0,1 -36% 

Nitrate NO3 <0,04 - <0,04 mg/l 10 0% 

Phosphate 

PO4 
<0,07 - 0,07 mg/l 0,5 0% 

pH 7,6 7,6 7,6 - 6,5 - 9 - 

Biological 

Parameter  

Before SSF After SSF Water tank Unit MAV1  

Coliforms 

total 
8 996 1090 Number 

per cm3 

<1 (500) +13525% 

E. coli 0 46 10 Number 

per cm3 

<1 (10) +% 

1. Maximum Acceptable Value 

 

 

 

T U R B I D I T Y C O L O U R A L K A L I N I T Y N I T R I T E  
N O 2

N I T R A T E  
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P O 4
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T O T A L

E .  C O L I

REDUCTION/INCREASE TRENDS HOUSEHOLD 1

Before SSF After SSF Water tank

RED. 

86 % NOC. 

INC. 

2,8 % NOC. NOC. 

RED. 

72 % 
INC. 

50 % 

INC. 

452 % 

RED. = Reduction, INC. = Increase, NOC. =No Change in Value 
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Table 15 shows the calculated IRHC value for household 4. 

Table 15. Calculated IRHC value for household 4. 

Evaluation of IRHC value Household 4 

𝑰𝑹𝑯𝑪 value % Risk level Comment 

82 % Unviable Sanitary Water is unsuitable for 

drinking. 

 

Figure 20 shows how the different contaminants of interests increased or decreased trough the 

SSF system at household 4. 

Figure 20. Shows reduction or increase of chemical and biological parameters trough the SSF in the current household. 
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Before SSF After SSF Water tank

INC. 

3 % 

INC. 
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INC. 

4,6 % 

RED. 

36 % 

NOC. NOC. 

INC. 

13525 % 
INC. 

 % 

RED. = Reduction, INC. = Increase, NOC. =No Change in Value 
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Household 6 

SSF examination 
No visible pre-filter, placed on roof. No visible Schmutzdecke. The filter was cleaned the day 

before the water samples was collected. Sand Height: 30 cm, Tank diameter 30 cm. Larger 

grains 2,5 - 5 mm. 

Water analysis 
Table 16 shows the results of the water analyse from household 6. 

Table 16. Results of water analyse household 6. Green columns indicates that the final value is below the maximum 

acceptable value. Red columns indicates that the final value is above the maximum acceptable value. 

Water analysis Household 6 

Chemical 

Parameter  

Before SSF After SSF Water tank Unit MAV1 Reduction 

/Increase 
Turbidity 4,34 4,88 - NTU 2 +12% 

Colour 50 68 - TCU 15 +36% 

Alkalinity 65 67 - mg 

CaCO3/l 

200 +3% 

Nitrite NO2 <0,0035 - 0,005 mg/l 0,1 +42% 

Nitrate NO3 <0,04 - <0,04 mg/l 10 0% 

Phosphate 

PO4 
0,08 - <0,07 mg/l 0,5 -12,5% 

pH 7,8 7,7 7,6 - 6,5 - 9 - 

Biological 

Parameter  

Before SSF After SSF Water tank Unit MAV1  

Coliforms 

total 
1637 16000 1633 Number 

per cm3 

<1 (500) 0% 

E. coli 0 0 0 Number 

per cm3 

<1 (10) 0% 

1. Maximum Acceptable Value 

Table 17 shows the calculated IRHC value for household 6. 

Table 17. Calculated IRHC value for household 6. 

Evaluation of IRHC value Household 6 

𝑰𝑹𝑯𝑪 value % Risk level Comment 

52,6 % High Water is unsuitable for 

drinking. 

 

Figure 21 shows how the different contaminants of interests increased or decreased trough the 

SSF system at household 6. 
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Figure 21. Shows reduction or increase of chemical and biological parameters trough the SSF in the current household. 

Household 8 

SSF examination 
No visible pre-filter. The filters upper layer contains of larger stones (10 – 20 mm) so there is 

no Schmutzdecke due to this. Sand Height: 30 cm, Tank diameter 40 cm. Large grain size is 

visible (10 – 15 mm), finer grains is also visible (1 – 0,5 mm). 

Water analysis 
Table 18 shows the results of the water analyse from household 8. 

Table 18. Results of water analyse household 8. Green columns indicates that the final value is below the maximum 

acceptable value. Red columns indicates that the final value is above the maximum acceptable value. 

Water analysis Household 8 

Chemical 

Parameter  

Before SSF After SSF Water tank Unit MAV1 Reduction 

/Increase 
Turbidity 0,58 0,38 - NTU 2 -34% 

Colour 61 53 - TCU 15 -13% 

Alkalinity 80 76 - mg 

CaCO3/l 

200 -5% 

Nitrite NO2 <0,0035 - <0,0035 mg/l 0,1 0% 

Nitrate NO3 <0,04 - <0,04 mg/l 10 0% 

Phosphate 

PO4 
<0,07 - 0,1 mg/l 0,5 +42% 

pH 7,3 7,4 7,5 - 6,5 - 9 - 

Biological 

Parameter  

Before SSF After SSF Water tank Unit MAV1  

Coliforms 

total 
180 0 0 Number 

per cm3 

<1 (500) -100% 

E. coli 0 0 0 Number 

per cm3 

<1 (10) 0% 

1. Maximum Acceptable Value 

 

T U R B I D I T Y C O L O U R A L K A L I N I T Y N I T R I T E  
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N I T R A T E  
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P H O S P H A T E  
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Table 19 shows the calculated IRHC value for household 8. 

Table 19. Calculated IRHC value for household 8. 

Evaluation of IRHC value Household 8 

𝑰𝑹𝑯𝑪 value % Risk level Comment 

8,8% Low Water is unsuitable for 

drinking. 

 

Figure 22 shows how the different contaminants of interests increased or decreased trough the 

SSF system at household 8. 

 
Figure 22. Shows reduction or increase of chemical and biological parameters trough the SSF in household 8 
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Household 9 

SSF examination 
No visible pre-filter. The filters upper layer contains of large stones so there is no 

Schmutzdecke due to this. Sand Height: 25 cm, Tank diameter 40 cm. Large stones is visible, 

possible finer grains under. 

Water analysis 
Table 20 shows the results of the water analyse from household 9. 

Table 20. Results of water analyse household 9. Green columns indicates that the final value is below the maximum 

acceptable value. Red columns indicates that the final value is above the maximum acceptable value. 

Water analysis Household 9 

Chemical 

Parameter  

Before SSF After SSF Water tank Unit MAV1 Reduction 

/Increase 
Turbidity 0,46 0,43 - NTU 2 -6,5% 

Colour 46 53 - TCU 15 +15% 

Alkalinity 59 53 - mg 

CaCO3/l 

200 -10% 

Nitrite NO2 <0,0035 - <0,0035 mg/l 0,1 0% 

Nitrate NO3 <0,04 - <0,04 mg/l 10 0% 

Phosphate 

PO4 
<0,07 - <0,07 mg/l 0,5 0% 

pH 7,1 7,4 7,5 - 6,5 - 9 - 

Biological 

Parameter  

Before SSF After SSF Water tank Unit MAV1  

Coliforms 

total 
0 0 12 Number 

per cm3 

<1 (500) +% 

E. coli 0 0 0 Number 

per cm3 

<1 (10) 0% 

1. Maximum Acceptable Value 

Table 21 shows the calculated IRHC value for household 9. 

Table 21. Calculated IRHC value for household 9. 

Evaluation of IRHC value Household 9 

𝑰𝑹𝑯𝑪 value % Risk level Comment 

31% Medium Water is unsuitable for 

drinking. 

 

Figure 23 shows how the different contaminants of interests increased or decreased trough the 

SSF system at household 9. 
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Figure 23. Shows reduction or increase of chemical and biological parameters trough the SSF in household 9. 

Household 13 

SSF examination 
The pipe down to the faucet is not working as it should, in need of maintenance. The 

Schmutzdecke is only half-developed. Sand Height: 30 cm, Tank diameter 35 cm. Finer 

grains, 0,5 - 1 mm. 

Water analysis 
Table 22 shows the results of the water analyse from household 13. 

Table 22. Results of water analyse household 13. Green columns indicates that the final value is below the maximum 

acceptable value. Red columns indicates that the final value is above the maximum acceptable value. 

Water analysis Household 13 

Chemical 

Parameter  

Before SSF After SSF Water tank Unit MAV1 Reduction 

/Increase 
Turbidity 44,8 0,34 - NTU 2 -99% 

Colour 104 65 - TCU 15 -37,5% 

Alkalinity 105 128 - mg 

CaCO3/l 

200 +22% 

Nitrite NO2 0,01 - 0,05 mg/l 0,1 +400% 

Nitrate NO3 <0,04 - <0,04 mg/l 10 0% 

Phosphate 

PO4 
0,26 - 0,05 mg/l 0,5 -80% 

pH 7,8 7,9 8,4 - 6,5 - 9 - 

Biological 

Parameter  

Before SSF After SSF Water tank Unit MAV1  

Coliforms 

total 
362 210 176 Number 

per cm3 

<1 (500) -51% 

E. coli 7 0 0 Number 

per cm3 

<1 (10) -100% 

1. Maximum Acceptable Value 
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Table 23 shows the calculated IRHC value for household 13. 

Table 23. Calculated IRHC value for household 13. 

Evaluation of IRHC value Household 13 

𝑰𝑹𝑯𝑪 value % Risk level Comment 

31 % Medium Water is unsuitable for 

drinking. 

 

Figure 24 shows how the different contaminants of interests increased or decreased trough the 

SSF system at household 13. 

Figure 24. Shows reduction or increase of chemical and biological parameters trough the SSF in household 13. 
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Household 16 

SSF examination 
The Schmutzdecke is only half-developed. Sand Height: 30 cm, Tank diameter 40 cm. Finer 

grains, 1 - 3 mm. 

Water analysis 
Table 24 shows the results of the water analyse from household 16. 

Table 24. Results of water analyse household 16. Green columns indicates that the final value is below the maximum 

acceptable value. Red columns indicates that the final value is above the maximum acceptable value. 

Water analysis Household 16 

Chemical 

Parameter  

Before SSF After SSF Water tank Unit MAV1 Reduction 

/Increase 
Turbidity 0,8 0,86 - NTU 2 +7,5% 

Colour 45 55 - TCU 15 +22% 

Alkalinity 5 8 - mg 

CaCO3/l 

200 +60% 

Nitrite NO2 <0,0035 - <0,0035 mg/l 0,1 0% 

Nitrate NO3 <0,04 - <0,04 mg/l 10 0% 

Phosphate 

PO4 
<0,07 - <0,07 mg/l 0,5 0% 

pH 4,9 5,7 5,8 - 6,5 - 9 - 

Biological 

Parameter  

Before SSF After SSF Water tank Unit MAV1  

Coliforms 

total 
540 640 780 Number 

per cm3 

<1 (500) +44% 

E. coli 0 0 0 Number 

per cm3 

<1 (10) 0% 

1. Maximum Acceptable Value 

Table 25 shows the calculated IRHC value for household 16. 

Table 25. Calculated IRHC value for household 16. 

Evaluation of IRHC value Household 16 

𝑰𝑹𝑯𝑪 value % Risk level Comment 

33 % Medium Water is unsuitable for 

drinking. 

 

Figure 25 shows how the different contaminants of interests increased or decreased trough the 

SSF system at household 16. 
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Figure 25. Shows reduction or increase of chemical and biological parameters trough the SSF in household 16. 
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Household 17 

SSF examination 
The Schmutzdecke is not developed. There is only one tank, no reservoir tank. The floater 

seems to be working bad cause the tank is overfilled during the exam. Sand Height: 40 cm, 

Tank diameter 35 cm. Finer grains, 0,5 - 1 mm. 

Water analysis 
Table 26 shows the results of the water analyse from household 17. 

Table 26. Results of water analyse household 17. Green columns indicates that the final value is below the maximum 

acceptable value. Red columns indicates that the final value is above the maximum acceptable value. 

Water analysis Household 17 

Chemical 

Parameter  

Before 

SSF 

After SSF Water tank(no 

tank at this 

household) 

Unit MAV1 Reducti

on 

/Increas

e 
Turbidity 6,02 0,33 - NTU 2 -94,5% 

Colour 59 49 - TCU 15 -17% 

Alkalinity 70 94 - mg 

CaCO3/l 

200 +34% 

Nitrite NO2 0,005 <0,0035 - mg/l 0,1 -30% 

Nitrate NO3 <0,04 <0,04 - mg/l 10 0% 

Phosphate 

PO4 
<0,07 <0,07 - mg/l 0,5 0% 

pH 6,8 7,3 - - 6,5 - 9 - 

Biological 

Parameter  

Before SSF After SSF Water tank (no 

tank at this 

household) 

Unit MAV1  

Coliforms 

total 
940 296 - Number 

per cm3 

<1 (500) -69% 

E. coli 2 0 - Number 

per cm3 

<1 (10) -100% 

1. Maximum Acceptable Value 

Table 27 shows the calculated IRHC value for household 17. 

Table 27. Calculated IRHC value for household 17. 

Evaluation of IRHC value Household 17 

𝑰𝑹𝑯𝑪 value % Risk level Comment 

31 % Medium Water is unsuitable for 

drinking. 

 

Figure 26 shows how the different contaminants of interests increased or decreased trough the 

SSF system at household 17. 
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Figure 26. Shows reduction or increase of chemical and biological parameters trough the SSF in the current household. 

Filter comparison 

Under this subtitle some comparison of the filters will be done, and figures and tables that 

shows the overall result of all filters. 

Figure 27 shows a compilation of all functional filters, and at what risk level according to the 

IRHC method they resulted in. No filter had an IRHC value according to the “Without risk” 

level. 

 
Figure 27. What risk level all 8 functional filters had. The number etiquettes shows how many filters that had the certain risk 

level. The 0 etiquette linked to the zone “Without risk” is only to indicate that there was no filter that had an IRHC risk level 

according to this risk level. 

The sand height was measured at each filter, and the result showed that only the filter at 

household 17 had a sand height according to the recommended minimum sand height (40 cm). 

Six filter had a sand height of 30 cm and one filter had a height of 25 cm (Fig. 28). 
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Figure 28. Compilation of the sand height from all functional filters measured in cm. The green line at 40 cm indicates the 

recommended minimum height for slow sand filters. 

The filter at household 17 that had the required sand height had good purification to Coliform 

total and E. coli bacteria. The filter at household 13 that had fine grains also had good 

reduction of these parameters. Comparison the reduction of coliform total and E.coli bacteria 

with a filter without the appropriate sand height or fine grains, for example filter at household 

1 shows that sand height and gran size is of importance of the purification rates (fig. 29). 

 

Figure 29. Household 17 had the appropriate sand height and household 13 had fine grains in the filter. At household 1 the 

filter neither had the required sand height nor fine grains and the reduction of Coliform total and E.coli bacteria was 

therefore poor. 

Table 28 shows a compilation the result of all filters and comparing the reduction/increasing 

trends shows that overall was the reduction of turbidity best (5 of 8 filters reduced level) and 

also 3 of 8 filters reduced coliform total in the water. Three filters could reduce the colour and 

the phosphate level in the water. At the same time 4 of 8 filters increased the levels of colour 

and coliform total in the water. 
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Table 28. Shows a compilation and comparison of all filters and how many filters that increased respectively reduced the 

levels for each parameter. 

Numbers of filters that increased/reduced parameter levels 

Chemical 

Parameter  

Number of filters 

that reduced level 

Number of filters 

that increased level 

Number of filters that 

didn’t change the level 
Turbidity 5 3 0 

Colour 3 4 1 

Alkalinity 2 6 0 

Nitrite NO2 2 2 4 

Nitrate NO3 0 0 8 

Phosphate 

PO4 
3 1 4 

Biological 

Parameter  
Number of filters 

that reduced level 

Number of filters 

that increased level 

Number of filters that 

didn’t change the level 
Coliforms 

total 
3 4 1 

E. coli 2 2 4 

 

Interview study 
For a more complete and detailed presentation of the answers, see appendix – “Interview 

answers”. 

The interview study will be reported in the chronical order the five areas of interests was 

presented under method. Similar answers and trends in the answers will be presented in order 

to give a general picture of the household answers. 

1. Getting to know – The households are in general 2 to 4 people but there are also 

households with one and ten people in. The households are in most cases working with 

any form of agriculture e.g. lemons, cacao, flowers or fish farming and has often lived 

in the valley since they wore born. High education is rare in the households, only two 

off eight household have at least one person with a higher education level and even if 

only a few says that they are a part of an organisation or collaboration a lot off the 

households says that they have had several contacts with La CAM or FAO before and 

after the SSF project. 

 

2. Water consumption – All households consider clean water to be important for the 

household. The positive effects is said to be a better and healthier life. The interviewed 

persons didn’t know how many litres that’s used per day from the SSF but the water is 

most used for drinking and cooking. A few have seen a change in the health among the 

family members since they got the SSF but most households hasn’t seen any change at 

all. 

 

3. Slow Sand Filter – This part of the interviewed study was most diverse in answers. 

The knowledge of the SSF and its function varied a lot between the households. 

Several households claimed that they know how the filter function and then describes 

that the sand clean the water. Most households had a second source of water that often 

was the same source as the raw water that is going in to the SSF. Almost every 

households hadn’t have any problem with the SSF but one household have problem 
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with the pipe from the SSF and is therefore not using the water from the SSF at the 

moment of the visit. Some households say that it’s easier to use the other source due to 

the water flow rate or from old habits. All households have a good general opinion 

about the SSF, and think it has affected their living situation in a positive way. All 

interviewed persons would recommend the system to another household. 

 

4. Routines – This part was also very diverse in the answers. Most of the households says 

they have got an advice to clean the filter within regularly time periods. Some persons 

whom was interviewed says that they can’t remember if they have clean the filter 

before. About half of the answering persons says they have cleaned the filter at least 

one time and a few says they clean the filter regularly. All households says that they 

empty the tank and clean it with water and then fill the tank again with the different 

layers. The most answering persons says that the quality of the water hasn’t change 

but one of the households that have stopped using the SSF says that the quality and 

taste of the water suddenly got worse and they didn’t like it so they stopped using the 

water from the SSF. 

 

5. Sustainable Development – Big differences between household in knowledge and 

awareness of sustainable development but most of the households had at some time 

heard about it. The households influence in the project has in general only been to 

answer if they wanted the filter or not. In several household and areas close to the 

households, FAO and La CAM has been working a long time with different projects, 

considering both environmental and social sustainability. This has led to that these 

household has a good and trustable relation to La CAM today. These household that 

already had a good relation and trust in La CAM and other authorities didn’t thought 

that it has increased since they got the SSF. But household that didn’t had an opinion 

earlier about La CAM thought that their interest and trust have increased after the 

installation of the SSF. The filter hasn’t cost anything for the households. 

Recommendations 
In order to give straight and concrete recommendations to La CAM, four main points was 

concluded. Four main points for development of the SSF project in the valley of Rio las 

Ceibas: 

I. Higher sand layer – Many filter has a very low sand height (some as low as 25 cm). 

In order for the SSF to work appropriate and to develop a functional Schmutzdecke 

and biological purification layer, the sand height is recommended to be minimum 400 

mm. La CAM should be responsible for adding sand to the filters the reach the 

recommended sand height. 

II. Finer sand grains – The filters in the study had in general larger sand grains, but 

differed a lot depending on household with a range from 0,5 mm grain size to large 

stones (>100 mm). Fine sand grains is a key to success for the SSF. Optimal is a layer 

with uniform sand grains with a size 0,2 - 0,45 mm. La CAM should be responsible 

for filling the filters with the appropriate sand grain size. 
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III. Maintenance advices and information– The SSF is a simple water treatment method 

and it’s easy to maintain for persons with barely no or little knowledge of the 

technique or theory behind the function. But in order for the households to maintain 

the SSFs appropriate its important with further advices consider maintenance and 

function. To spread knowledge of e.g. the maintenance methods scraping and wet 

harrowing could facilitate and motivate the household maintenance of the SSF and it 

also extends the life time and efficiency of the SSF. Spreading this information could 

be done by visit the households or villages and have a seminar about the maintenance 

methods. Information folders could also be designed and distributed to the households 

with a SSF installed. 

IV. Relation and contact – Continued visits and contact with the households in these 

rural areas is important for the continuation and development of both the SSF project 

and the area in general. To keep the contact with the households in these rural areas 

and to regularly check the status of the SSF isn’t only good for maintenance and 

increasing the awareness of the importance of the SSF and clean water, it also 

improves the relation between the authority and the household and facilitates influence 

and yield of information between the two parts. 
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Discussion 
Under the discussion title will first the result be discussed and thereafter the method used to 

get the result, at the end the discussion continues with proposals of further studies and own 

reflections. 

Result 
The result of the SSF examination showed that the shells and hard parts of the filters in 

general was in good shape with only a few in need of maintenance due to broken pipes or 

floaters. The most notable with the SSF examination was that no filter had any well-

developed Schmutzdecke. The Schmutzdecke itself is a part of the biological purification 

process in the filter and it also indicates that there is a developed microflora in the sand layer. 

The absence of the Schmutzdecke decreases the function of the SSF and also gives a hint that 

there possible are no microflora further down the sand layer. Without the biological 

purification processes in the SSF the system more or less only function as a mechanical filter. 

How the microflora was developed further down the sand layer inside the SSFs was difficult 

to tell but 3 of 8 and 2 of 8 filters reduced the levels of coliform total respectively E.coli 

bacteria. This result tends to show that the microflora was in some way developed inside these 

filters. 

Notable with the SSF-examination was also that some filters had very large grain size of the 

sand and some filters had more or less stones at the top of the filter. Large grain size in this 

type of system is also decreasing the efficiency of the filter and makes it difficult for the 

Schmutzdecke to develop. Larger grain size in sand filters is possible to use but it requires a 

higher sand height than is possible in these type of system. But stones at the top of the system 

is not optimal and should only be used at the bottom of the SSF tank. 

The results from the water analyse was in some cases expected but in other cases surprising 

for some filters. The filter at household 1 was expected to decrease the levels of bacteria and 

produce a water suitable for drinking due to its possible Schmutzdecke. Instead the levels of 

E. coli increased pointing towards that the possible Schmutzdecke probably was something 

else, like a layer of dirt or something. The analyse of the water from filter at household 8 gave 

a surprising result, the best of all filters (but still not to the “suitable for drinking” level). It 

was unexpected because of the large stones that was visible at the top of the sand layer, but 

probably was those stones only on top of a larger layer of sand with finer grains that also was 

visible on the top under the large stones. The filter at household 9 had a relative clean raw 

water and with a better sand layer in the filter it will probably make the “suitable for drinking 

standard”. Expected was that the filter at household 6 shouldn’t make the “suitable for 

drinking level”, this because the filter was cleaned the day before and didn’t have the time to 

develop a new microflora or Schmutzdecke. 

Overall the results from the water analysis was a disappointment, because no filter cleaned the 

raw water to the “suitable for drinking standard”. Some filters purified the water nice from 

turbidity and E. coli and was close to reach the “suitable for drinking standard” but failed on 

other parameters. The parameters that was the largest problem for the filters was the total 

coliform bacteria and colour parameter. The reason for this is concluded to be mainly because 

of the low sand height and the big sand grain size in the filters. What is worrying is that in 

some filters the levels of coliform bacteria is increasing, leading to a more contaminated 

outlet water than inlet water. These filters are in urgent need of maintenance, by cleaning the 

filters and fill the filters with the appropriate sand height and grain size. In household 4 where 

the total coliform and E.coli levels increased by 13525 respectively  %, there is a need of a 

closer investigation to find out where the problem lays. The filter seemed to be in good shape, 
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the grain size was rather small in comparison with other filters and the height was only a bit 

too low. The imminent risk with drinking the water from this filter should as soon as possible 

be remedied by cleaning the filter, change the sand and fill the filters with the appropriate 

sand height and grain size to see if the quality changes after this or if the problem lays 

somewhere else. 

Notable for the filters at household 9, 13 and 17, that was close to make the “suitable for 

drinking standard”, was that with the Swedish agency for foods limit for total coliform 

bacteria (500 numbers per ml) the filters would have made it below the maximum acceptable 

value for this parameter. But common for these three filters was that they all didn’t make the 

maximum allowed value for colour of the drinking water so even if the limit recommended by 

the Swedish agency for food for total coliform bacteria had been used the filters hadn’t made 

the “suitable for drinking standard” anyway. The filter at household 1 also made the limits 

recommended by the Swedish national agency for foods level for total coliform and also 

below the maximum acceptable value for colour but had a way to high level of E. coli bacteria 

to make the “suitable for drinking standard”. 

The reason why the Colombian government recommendations and the Swedish national 

agency for food recommendations for coliform total and E-coli bacteria differed so much 

wasn’t revealed during this study. La CAM didn’t know why and it wasn’t any explanation in 

any document so it’s only possible to speculate about the reason. Maybe the Colombian 

government has this strict recommendations to minimize the risk of diseases spreading in 

urban areas where people live very tight and diseases can spread fast. Or maybe they have this 

recommendation for municipal water companies and private companies to build water 

treatment facilities very carefully with a certainty that the water produced from the facility is 

at a very high standard. 

Household 17 had a SSF system without a reservoir tank but instead a sand height of 40 cm 

with fine sand grains. Without a reservoir tank there is no constant flow through the SSF 

system and this is threatening to the microflora inside the SSF. The filter in household 17 

decreased turbidity, colour, total coliform and E.coli effective. The filter could reduce the 

level for colour below the maximum acceptable value and this can be just due to the absence 

of a constant flow rate. 

The parameter alkalinity is interesting in order to evaluate if the water is resistant for a 

decrease in pH. If the alkalinity is increasing this may only strengthen the waters resistance 

and is therefore maybe not a negative effect for the filter. This should be considered when 

analysing the water sample analyses. For example have the filter at household 16 a relative 

low alkalinity level affecting that the water is sensitive for a pH decrease. 

It’s hard to tell trends linked to area in the valley due to few filters in each area, the only 

conclusion considering this is that the two filters in Venadito was the two best filters but also 

had a relative good quality on the raw water inlet in the filters, which of course is an 

explanation. This is a bit surprising because Venadito is placed far down the valley and 

expected should be that contaminants accumulating the water here but instead the raw water is 

not so contaminated. Maybe this is because Venadito is a bit isolated to the east of the 

mountain back and the mountains slope to the west through the rest of the valley. 

One aspect when handling or examining the SSF is the risk of contamination by bacteria or 

impurities from hands or clothes. Especially when examining the Schmutzdecke and the 

floaters inside the tanks it was important to be handle careful and try only to look and not 

touch inside the tank. One prevention that was used towards this was to clean hands before 

examining and in some cases gloves was worn. 
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To pay attention and add resources (such as the SSF system) to simplify and increase the 

quality of life in the rural areas of Colombia could encourage farmers to keep on with their 

honest farming and lifestyle. It may not only encourage the honest mentally, but also increase 

economical welfare and social participation. If the family working on the farm could avoid 

water-related diseases and could spend more time on their farming and selling/marketing of 

the produced products from the farm it will probably lead to higher sale of the products and 

possible development of the farm. Social, the members of the family could spend more time 

in social contexts instead of being sick. Children that is healthier could go to school and get 

an education or get knowledge about agriculture or other subjects. A general higher education 

level will further boost the welfare in the rural areas and in the long term Colombia. 

Only two of eight households had at least one person with a higher education level 

(University degree or higher). Conclusions about this is that it not affected the maintenance 

routines of the SSF much. The SSF is comprehensible and it was rather affecting if the 

household had some enthusiastic person that was responsible to clean and maintain the filter 

that affected the maintenance routines of the filter. 

Not so surprising was that all the households consider fresh and clean water to be of 

importance in their homes. What was more surprising or unexpected was that the households 

in some meaning didn’t really link the SSF with clean and fresh water. In some households it 

was rather a feeling that the SSF was a thing that was installed by an authority and didn’t 

mean anything to the family more than it was good to drink the water from the SSF. But the 

water from the earlier source was as good as the water from the SSF. This result shows that 

more information about clean water and the SSF is required for better understanding among 

the households. 

Conclusions of the diverse answers on routines and knowledge of the SSF function showing 

that also more advices and information about maintenance is required. 

Almost every household was aware of the sustainable development term even if some meant 

that it didn’t mean anything to them personally. The interest, influence and trust in generally 

have increased during the SSF project or earlier projects done by La CAM or FAO shows that 

the preconception La CAM had about trust and participation in some way was correct. It is of 

importance to keep this good relation to the households in the rural areas for development not 

only here but in all of Colombia. 

To be constructive and distinct only four recommendations was given. Of course are there 

more possibilities for developing and improve the SSF project in the valley of Rio las Ceibas. 

For example are specific actions needed for filter 17 and 13 to change the floater respective 

the pipe from the reservoir tank. The SSFs also function best if there is a constant flow 

through the process and this is a point of development for the project. But by consider the 

recommendations given in this thesis most of the problems with the SSFs probably will solve 

themselves. With a better purification function and better information and understandings of 

the filters for the households will lead the project forward. 

Method 
To design a proposal for chemical and biological parameters for the water analysing was a 

challenge, especially to interpreter the documents from the Colombian government. It was 

very useful to compare with the documents from WHO and Swedish Agency for foods in 

order to get the most important parameters and also the appropriate maximum acceptable 

value for these parameters. Optimal had been to analyse all the parameters that first was 

presented for La CAM and Agua Huila but after compromising with Agua Huila a smaller list 

was concluded. The study depended very much on the water analysing and without the help 
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from Agua Huila it had been impossible to evaluate the purification rates of the filters. 

Therefore the smaller list was approved in order to carry on and finalise the study. The result 

of the analyses gave a result that could lead to conclusions about the water quality in these 

households which was the aim of the study. If all parameters from the first list had been 

analysed a deeper and wider analyse and more conclusions about the water quality and 

contaminants in the water could have been done. But the final list of contaminants was 

enough in order to determine the quality of the water and to see if there was any indicators 

that the water was contaminated. Also consider that this was an inventorying pre-study the 

results was enough to draw conclusions about the purification rate and quality of the water 

from the SSFs. 

It was very useful to have the protocol to work with during the field study. It was useful 

because it made it possible to check that all tasks for one filter was done at each household 

and also to take notes about the current filter. The overall status procedure was good in order 

to check if the filter was in good shape or had any flaws or parts that needed maintenance. To 

measure the sand height on the outside of the SSF tank could have led to some minor measure 

errors due to a lack of sight. The SSF process is sensitive and it was therefore unsuitable to 

collect sand grains from the process in order to measure these. Instead was an optical 

examination done and the grain size estimated in all filters. In order to be more certain of the 

grain size it has to be measured and notated before poured in the SSF tank, before the system 

is installed at a household. 

The pre-filters was hard to examine in most cases. The pre-filters was often installed on the 

roof of the households where it was out of sight. Therefore it is hard to evaluate the status of 

these pre-filters and if they are in need of any improvements or maintenance. 

To take water samples and bring to analyse was practical easy on site. Three different stages 

of water samples was recommended both of La CAM and Agua Huila. Error sources for the 

water analyse could be if the water was contaminated from the faucet or during handle with 

the containers. During the study Laboratorio Agualimsu did the analysis of the water samples. 

The laboratory is trusted to do an adequate and appropriate analysis but it’s impossible to 

know anything about their measuring gear and for example when it last was calibrated, so this 

is also a possible error source. Another error source could be that some households was very 

isolated and it took a long time to get there, collect the sample and then bring them to the 

laboratory. A cool bag was used but the temperature did change in the bag after a few hours 

and this may have affected the microbiological results of the samples but not in a larger scale. 

To analyse the water results with the risk factor system and IRHC system as a complement to 

the maximum acceptable values for the different parameters, was appropriate because it is 

used by Colombian government and gave a distinct and concrete answer if the water was at 

drinking standard or not. 

The interview results is seen with some caution, at least the answers considering the SSF, 

organisations and opinions about the SSF project or authorities. It was difficult to know if the 

interviewed persons is telling the truth or if they just answer what they think is right. The 

history, in the country had led to suspicions and doubt of authorities, politicians and aliens. 

This phenomena is a possible error source in the results of the interview study. The often stiff 

climate that occurred during the interviews led to short answers and no wide developed 

explications from the interviewed persons. Another error source is language 

misunderstandings and misinterpretations. The interview was held in Spanish due to lack of 

English knowledge for the interviewed persons. Undersigned know some Spanish but is not as 

comfortable with Spanish as with English. Another alternative could have been to use an 
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interpreter, but this could have led to misunderstandings between the interpreter and the 

interviewer or change of meaning when translating and interpreting from Spanish to English. 

Use of an interpreter should also have been another cost for the study and maybe it had been 

an even more formal situation during the interviews and the interviewed persons had been 

even more closed. Or maybe the opposite had occurred depending totally on the interpreter 

and the interviewed person I think. 

In order to increase the validity of the answers from the interview study the households should 

have been interviewed by a person that they already trusted and that also talked very good 

Spanish. The fact that the interviewer came from another country, talked half-good Spanish 

and asked questions about authorities and opinions about the project probably made the 

interviewed persons insecure and a bit defending, giving answers they thought was required. 

When analysing the approach and results of the interview study, a lot of conclusions and new 

experiences are drawn. The interview guide was very useful for the interviews but it was in 

some matter a little messy and contained a bit too many sub questions linked the area of 

interest. Better had been if it had been less and more clearly sub questions during the 

interviews. Some questions also had a preconception about the household’s opinion and 

relation to clean water and also a preconception that the households obvious should chose the 

water from the SSF instead of the other source in the household. These preconception could 

have caused misunderstandings and insecurities for the result of the interview study. The 

interviewed persons seemed very unaccustomed with the formal situation that became during 

the interview and mostly all interviews became very stiff and the interviewed persons gave 

seldom deeper answers or developed their opinion. This may have been due to an 

unexperienced interviewer with difficult or closed questions or that the interviewed persons 

has a bad experience with authorities or other persons from university or companies that askes 

formal questions. The scepticism towards me as an interviewer and person from another 

country may have affected the persons as well. Another method could have been to use and 

document with questions that the persons could have answered by writing. A problem that had 

occurred with that method is that some persons in the valley was illiterates and therefore not 

had been able to perform this kind of interview. When the interview wasn’t recorded the 

interview flow became better and the interviewed person relaxed a bit more. 

Further studies and reflections 
Under this title improvements of the study, further studies, other aspects and own reflections 

will be discussed. 

Before travelling to Colombia the communication with La CAM and the contact person in 

Colombia was very limited and very little information was given about the project and my 

role in it. Therefore it was important to keep an open mind-set and try to prepare the study as 

well as possible with the little information that was given. If more information and 

background about the SSF project and the aim of my study had been given it had been easier 

to prepare the study and to be more prepared for the project. A lot of the focus before 

travelling was consider sand filter in general and also linguistic studies. 

There is a lot of literature and evaluations from practical applications from different 

authorities and organisations about the SSF and its advances and efficiency. This study was 

therefore interesting in order to see an actually practical implementation of the purification 

system and how it was used in a rural area where small water treatment system is wanted. 

Fresh water is a deficiency in the rural areas of Colombia and to be able to use the SSF-

system to purify raw water it’s a relatively simple and cheap way to increase the access of 

clean water and avoid diseases caused by impure water. To implement more water treatment 
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system in rural areas is also a presumption to fore fill one of UN millennium goals to half the 

people lacking fresh water before 2015 and also to reduce child mortality according to UN 

millennium development goals. 

 

When the study started there was no knowledge of the status of the filters in the valley of Rio 

las Ceibas. This meant that all households had to be visited in order to inventorying the filters. 

For this study only functional filters was of interest but a lot of time was spent on traveling to 

households that had a filter that wasn’t in function. This could have been avoided if a small 

pre-study had been done in order to find out what filters that was in function. 

Some households had an open basin as a source of water, it would be interesting to measure 

how the water quality is affected by staying in this basin. Since some households isn’t using 

the water from the SSF regularly it would also be interesting to measure how the water that is 

staying a long time in the reservoir tank is affected. 

Of course there is a possibility to do a full scale study of all the filters in the valley of Rio las 

Ceibas. This to further examine how the status is of all filters and how many that are in 

function. This to create substrate for further maintenance needs and development of the whole 

SSF project. 

Another study to determine the reasons for the households to uninstall their filter may be good 

as a complement to this study. This to find out how the opinion is about the SSF and water 

treatment and what alternatives for a reinstallation of the SSF or other water treatment 

facilities there is these households. 

It would be interesting to do a study and investigate if filters with a low sand height and large 

sand grains could purify raw water complemented by another water treatment method, e.g. by 

a chemical stage of adding e.g. chloral or flocculants and a flocculent or sedimentation stage. 

The complementing system should be small in size, cheap, easy to maintain, comprehensible 

and sustainable. 

Another interesting way to implement sand filters would be for purify wastewater. There is a 

need of this in these rural areas and it would be interesting to evaluate the effect of 

implementing this system for this purpose. 

 

The compromise that was done with Agua Huila about the list with chemical and biological 

parameters of interest led to that some chemical parameters that first was presented as a 

proposal wasn’t analysed. Parameters that had been extra interesting analysing that wasn’t 

analysed was total organic carbon (TOC) to find out how much organic material that was in 

the water. Any of the metals had also been interesting, especially mercury or lead to find out 

if the water had been contaminated from garbage or other dangerous sources.  

The internal conflicts didn’t affect the study more than it was too unsecure to visit certain 

areas in the valley of Rio las Ceibas. It’s hard to discuss if the results from these two 

households had differed a lot in comparison with the other households. But they could have 

been useful for contributing with more data to the study in order to strengthen or weakened 

the trends or conclusions of the study. 

Even if it’s important to implement water treatment system in these rural areas there is one 

aspect that hasn’t been considered or discussed so much. Acceptability among the households 

and people. In Colombia trust in authorities and government agencies are low and if these 
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authorities and agencies have decided to implement for example a SSF system in their homes 

it’s not obvious that the households will accept the system and use the water from it. This may 

be due to that the household feel violated integrity and a silence protest against the authorities. 

Another aspect is historical or traditional, the SSF system may be new for the households and 

they may not consider the source of water to be fresh from the system and rather trust their 

old source because it has been working a long time, according to them without problems or 

complications. A well functional SSF with a developed Schmutzdecke could also cause doubt 

among the households. To drink water that has passed through a green/orange slime layer may 

not be appetizing and without knowledge the households may think that it’s something wrong 

with the SSF and that the water not is fresh. 

 

There are several aspects of environmental sustainability with the SSF project. One of them is 

that Rio las Ceibas enters Rio Magdalena after passing Neiva, meaning that all containments 

added in Rio Ceibas affects Rio Magdalena. This meaning that authorities in Neiva has an 

even larger responsibility then just local because of the national effects a spread of 

contaminants would mean. To clean the potable water from contaminants is one way to 

decrease the spread of contaminated water but there is also a need of implementing more 

water treatment facilities for the wastewater from the household in the valley of Rio las 

Ceibas. 

To integrate the sustainable development perspective in daily work and projects is important 

for continued development that is sustainable. Authorities and government agencies should 

lead this kind of work and perspective and also create frames for the private sector to follow. 

To spread knowledge of sustainable development and the positive effects of the paradigm it’s 

good and important, but sometimes the information is misunderstood or ignored by companies 

and it’s therefore important with frames or laws to control and force the private sector towards 

this mind-set. The problem with the integration for the companies could be that they doesn’t 

make any money from it and instead a third part or the nature gain the benefits from acts for a 

sustainable acting or production. The positive effects its therefore hard to measure and 

practical see. In Colombia where corruption is a large problem it’s far more important for 

responsible government, region and municipal decision makers to lead by example and to 

control that the private sector is following the laws/frames for this paradigm. 

It should also be interesting to implement Klauers working model for implementation 

sustainable development further in the SSF project and the development of the project. Focus 

could be on the river Rio las Ceibas to see if more implementing of SSFs in the households 

around the river affects the habitat and health of the river during a 10 or 20 year period of 

time (Expected lifetime for SSFs). 

 

To go to Colombia and perform this minor field study was a great experience and I have 

learned so much. I learned of the Colombian lifestyle, mentality and history. I learned a lot 

Spanish and English as well. I learned a lot of engineering work and science projects. I had to 

push myself to do things I first didn’t thought I would be able to do and work in an 

international area that was extremely inspiring. I picked up a lot of good experiences both 

from the trip to Colombia and all work there but also from writing this thesis. 

If I was given the opportunity to do the same trip and project again I would try to learn even 

more Spanish before travelling and also to read more about slow sand filters and bachelor 

projects to be even more prepared. In Colombia I would have been even more unselfish and 
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rude in order to get what I wanted. From the beginning I was a bit “Swedish” and 

apologetically, but at the end of the stay I took more place and was more determined of my 

tasks and demands, this also led the project forward and enable me to finish the field study on 

site in Colombia and get the results I wanted. 
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Conclusion 
This study has shown that slow sand filters without an appropriate sand height or required 

sand grain size doesn’t purify the raw water to a suitable drinking standard according to an 

IRHC water analyse method. The filters can decrease the levels of turbidity, colour, 

phosphate, total coliform and E.coli but not all parameters are decreased below the maximum 

acceptable value for any filter in the study. 

For continued development of the SSF project it’s recommended to fill the filters with finer 

sand grains (0,2 – 0,45 mm), to at least a sand height of 40 cm, to spread more knowledge 

about maintaining the filters and to continue to keep a regularly contact with the households to 

monitoring the status of the filters and also to maintain the relation between the household and 

the authority. 
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Appendix 

Interview Answers 

Interview HH1 
1. Getting to know – The household is working with lemon and flower farming. Six 

person in the household, but three usually uses the SSF daily. One person have a 

higher education. 

2. Water consumption – The interviewed person consider clean water to be important 

because it affects the health of humans. He doesn’t know how many litres they 

uses from the SSF per day, but they use it for drinking and cocking. He consider 

the family to be a bit healthier since they got the filter. 

3. Slow Sand Filter – The interviewed person claims himself to be aware of the 

function and describes the waters way through the SSF. Describes the different 

layers but explains that there is coal in the filter that purify the water. They have a 

source for rain water. He don’t consider it to be a problem to get fresh water and 

he hasn’t noticed any problems with the SSF. He would recommend the SSF to 

another house. 

4. Routines – He didn’t know if anyone had cleaned the filter. 

5. Sustainable Development – He did know about the term but it didn’t mean 

anything to him personally. He said that his interest has been larger towards 

organisations working with cleaning water and environmental issues. The best 

with the SSF is to get clean water. 

Interview HH4 
1. Getting to know – The household are working with cacao farming. Two person 

living in the household. Have had several contacts with la Cam and FAO before. 

2. Water consumption – The interviewed person seems well aware of the positive 

effects of having clean water in the household and describes different health 

effects with having clean water. But he doesn’t consider the family to be healthier 

now than before the SSF was installed. 

3. Slow Sand Filter – The household have good knowledge of the function of the SSF 

and describes that there hasn’t been any problem with the function. 

4. Routines – The interviewed person can’t remember when they cleaned the filter 

last but describes that they removed the sand and cleaned the tanks and thereafter 

reinstalled the sand and restarted the filter. 

5. Sustainable Development – The person are well aware of Sustainable 

Development and describes that he/she has been working with this in a former job. 

The household had already a good relation to la CAM and FAO before they got the 

filter but describes that the relation has been closer with the SSF project and that 

they have more influence with la CAM. 

Interview HH6 
1. Getting to know – The household are working with cacao farming. Two person 

living in the household. Have had several contacts with la Cam and FAO before. 

2. Water consumption – The interviewed person seems well aware of the positive 

effects of having clean water in the household and describes different health 
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effects with having clean water. But he doesn’t consider the family to be healthier 

now than before the SSF was installed. 

3. Slow Sand Filter – The household have good knowledge of the function of the SSF 

and describes that there hasn’t been any problem with the function. 

4. Routines – The interviewed person can’t remember when they cleaned the filter 

last but describes that they removed the sand and cleaned the tanks and thereafter 

reinstalled the sand and restarted the filter. 

5. Sustainable Development – The person are well aware of Sustainable 

Development and describes that he/she has been working with this in a former job. 

The household had already a good relation to la CAM and FAO before they got the 

filter but describes that the relation has been closer with the SSF project and that 

they have more influence with la CAM. 

Interview HH8 
1. Getting to know – The household contains of two people, both are working in the 

farm harving cacao, guava and lemon. They are members of Aproseco (an 

organisation for farmers in Huila). Aproseco have several cooperation’s with 

different authorities.  

2. Water consumption – Fresh and clean water is consider as important for having a 

better life. All water that the persons drink and use for cocking are coming from 

the SSF.  The interviewed person hasn’t seen any change in the health among the 

persons in the household. 

3. Slow Sand Filter – He consider the SSF to function well and describes the 

different layers of sand and gravel that the water passes trough. There hasn’t been 

any problem with the filter since it was installed and he will recommend the SSF 

to another household because of the increased quality of life. 

4. Routines – The interviewed describes that they received an advice to clean the 

filter sometimes and he thinks he has done that two times since it was installed. He 

emptied the tanks and thereafter cleaned them with water. 

5. Sustainable Development – He has heard the term sustainable development. La 

CAM was visiting the farm in another purpose and they asked the interviewed if 

they was interested in getting a water treatment system. The process didn’t cost 

anything for the household. The interviewed consider the confidence and interest 

in La CAM has increased since they got the SSF. The interviewed also consider 

the influence and collaboration with la cam has increased since they got the SSF. 

Interview HH9 
1. Getting to know – The household contains of two people. One is working at La 

CAM, and have been studying in Neiva to a technician, and the other care for the 

household and the plants of cacao. 

2. Water consumption – The household have two different SSF system installed in 

their home. All potable water comes from the SSF. 

3. Slow Sand Filter – One in the household are working with installing the SSF and 

have a lot of knowledge and experience about the SSF. 

4. Routines – The interviewed are constantly checking the SSF if they are working 

and clean the filters if it’s necessary. 
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5. Sustainable Development – Since the interviewed is a part of La CAM the person 

has a lot of knowledge of SD and the influence with the SSF project and the 

interest and collaboration hasn’t change much since they got the SSF. 

Interview HH13 
1. Getting to know – The household contains of four people. Two adults and two 

children. One adult is working with the household and also helping at the school 

next door. The other is working in Neiva. The have collaboration with La CAM 

and are working as a contact family in the valley. 

2. Water consumption – The SSF hasn’t been working well the latest time and 

therefore the family are not using the water from the SSF at the moment. There is a 

problem with the pipe from the reservoir tank. They haven’t have the SSF for a 

long time so they haven’t noticed any change in the health. 

3. Slow Sand Filter – The interviewed says that the other adult in the family has a 

bigger knowledge of the function and the interviewed only know that the water 

pores down through sand. From the beginning there was no problem with the filter 

but now they aren’t using it because the water flow rate are so slow and it’s easier 

to use the other tank without any sand filter. 

4. Routines – They haven’t got any and hasn’t cleaned the filter. 

5. Sustainable Development – They have had a good relationship to La CAM a long 

time and have worked with several projects in Santa Helena, for example a map 

over the Cuenca de Las Ceibas and the interviewed thinks the map is good because 

it increases the children and people’s awareness of the sociality and where they are 

in relation to Neiva and other villages. 

Interview HH16 
1. Getting to know – The household contains of two people, both are working in the 

farm harving cacao, guava and lemon. They are members of Aproseco (an 

organisation for farmers in Huila). Aproseco have several cooperation’s with 

different authorities in the region of Huila 

2. Water consumption – Fresh and clean water is consider as important for having a 

better life. All water that the persons drink and use for cocking are coming from 

the SSF. The interviewed person hasn’t seen any change in the health among the 

persons in the household. 

3. Slow Sand Filter – He consider the SSF to function well and describes the 

different layers of sand and gravel that the water passes through. There hasn’t been 

any problem with the filter since it was installed and he will recommend the SSF 

to another household because of the increased quality of life. 

4. Routines – The interviewed describes that they received an advice to clean the 

filter sometimes and he thinks he has done that two times since it was installed. He 

emptied the tanks and thereafter cleaned them with water. 

5. Sustainable Development – He has heard the term sustainable development. La 

CAM was visiting the farm in another purpose and they asked the interviewed if 

they was interested in getting a water treatment system. The process didn’t cost 

anything for the household. The interviewed consider the confidence and interest 

in La CAM has increased since they got the SSF. The interviewed also consider 

the influence and collaboration with la cam has increased since they got the SSF. 
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Interview HH17 
1. Getting to know – The household contains of two people. One is working at La 

CAM, and have been studying in Neiva to a technician, and the other person care 

for the household and the plants of cacao. 

2. Water consumption – The household have two different SSF system installed in 

their home. All potable water comes from the SSF. 

3. Slow Sand Filter – One in the household are working with installing the SSF and 

have a lot of knowledge and experience about the SSF. 

4. Routines – The interviewed are constantly checking the SSF if they are working 

and clean the filters if it’s necessary. 

5. Sustainable Development – Since the interviewed is a part of La CAM the person 

has a lot of knowledge of sustainable development and the influence with the SSF 

project and the interest and collaboration hasn’t changed much since they got the 

SSF. 

  



v 

 

Interview Guide – English 
Interview guide SSF in the valley of Neiva 

Hello! My name is Mathias and I’m studying energy and environmental technique at Karlstad 

University in Sweden. I got a scholarship from the Swedish government to come to Colombia 

to do my bachelor degree project, concerning slow sand filters. The purpose with the study is 

to find out how well the SSF is function, how it effects the households having the SSF and the 

household’s knowledge about the SSFs function and clean water in general. 

Your participation is completely voluntary but it would mean a lot to me and my study if you 

could take your time to participate in the interview study. Your participation is completely 

anonymous and the answers you give will be treated confidential and only be used in this 

study. You have the right to interrupt the interview at any stage of the interview. If you 

accept, the interview will be taped in order for me to listen again to avoid misunderstandings. 

I’m the only one that will listen to the tape. 

Again, your participation would mean a lot to me, thanks in advance! 

The interview is divided in five parts and takes about 40 minutes 
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Getting to know 

 Could you tell me about a regular day here at the farm? 

 How big are your farm? What kind of products to you harvest? (For consumption/For 

sale) 

 How many people live in this household? 

 Could you describe the people living in this household, if they work at the farm, 

studying or work somewhere else? What kind of education they have? 

 How long have you lived here at this farm? 

 Have you learned about agriculture by practice or by study? 

 Are you a part of an organisation and/or a cooperation? 

 What are your role in the organisation/cooperation? (member, president other) 

 Does your (you) organisation/cooperative have any exchange or collaboration with a 

political faculty, authority, or company? 

Water consumption 

 Do you think it’s important with clean water in your household? What are the positive 

effects of having clean water in the household? 

 Do you know how many litres water your household are consuming per day? Is all that 

water coming from the SSF? What other water source do you have in the house? 

 What are you using the water from the SSF to? Cooking, drinking, toilets, washing 

other? 

 From what water source does the water to the SSF come from? Has it been this source 

all the time the SSF has been installed in your farm? 

 Have you noticed any change in the health among the people living in your household 

since the SSF was installed? 

Slow sand filter 

 During a regular day that you described, how many contacts with the SSF do you 

have? 

 How long time was it since you got the SSF installed in your household? 

 Where did you get your water from before installing the SSF? 

 Did you use any water treatment system before installing the SSF? 

 Was it a problem to get clean water before installing the SSF? Is there a problem after 

installing the SSF? 

 How much time per day did you spend to get clean water compared to today? 

 How much was the cost for you to get clean water before installing the SSF? 

 Could you tell me, from your knowledge, how the SSF is function? 

 Have you find any problems with the SSF? Have you done anything about the 

problem? What? 

 Could you describe how the SSF has affected your household? 

 Is the taste of the water any different compared to how it was before the SSF was 

installed? How has that affected your consumption of water? 

 Would you recommend the SSF water treatment system to another household? 

Routines 

 What kind of advice how to maintain the SSF did you get when it was installed? 

 Could you tell me if/how you maintain the SSF? 
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 Have you changed the sand in the SSF? If yes, where do you throw the sand? How did 

you do it? How often? How many times since installed? What sand did you change to? 

 If you compare the SSF with the system you used before, what is the biggest 

differences? 

 Do you consider the water quality from the SSF has been the same all the time since 

installation? When did the quality get worse/better? In what way? 

Sustainable Development 

 Have you heard the term Sustainable development? 

 Could you tell me what you know about it? 

 What does it mean to you? Has the meaning of SD changed anything since installing 

the SSF? 

 Could you tell me how the process wore for you to get the SSF installed in your 

home? 

 Did you have any influence in the project? 

 What was the cost for you to get the SSF installed in your home? 

 Has the SSF cost anything after installation? 

 Do you have another opinion or attitude to clean water after installing the SSF? 

 Do you considering your influence and collaboration with la CAM has improved since 

you got the SSF? In what way? E.g. has there been any time for feedback on the 

project from for opinion? 

 Have your interest in la CAM and their work changed anything after installing the 

SSF? Other organisation working with environmental or SD? 

 Have your trust in la CAM and their work changed anything since installing the SSF? 

In what way? Other authorities? 

 

 Could you finally give the two most positive effects with installing the SSF and also 

one improvement point with the SSF project? 

 

 

Thanks a lot, your participation mean a lot for my study! 
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Interview Guide – Spanish, Guía Entrevista 
Guía de entrevista Filtros de Arena en el valle de Neiva 

¡Hola! Me llamo Mathias y estoy estudiando la técnica de energía y medio ambiente en la 

universidad de Karlstad en Suecia. Me dieron una beca del gobierno sueco para venir a 

Colombia y hacer mi proyecto de grado, sobre los filtros de arena. El propósito del estudio es 

averiguar qué tan bueno son los filtros de arena y su función, como afecta a los hogares que 

tienen estos filtros de arena y el conocimiento de las familias acerca de la función de los 

filtros de arena y agua limpia en general. 

Su participación en este entrevista es voluntaria pero significaría mucho para mí y mi estudio 

si usted podría tomar el tiempo necesario, para participar en el estudio. Su participación es 

totalmente anónima, y las respuestas serán tratadas confidencialmente y solo serán utilizadas 

en este estudio. Usted tiene el derecho de interrumpir esta entrevista en cualquier etapa. Si 

acepta la entrevista, esta será grabada con el fin de escuchar de nuevo, y evitar malos 

entendidos al momento de realizar mi informe. Recordando una vez más que seré el único que 

va a escuchar esta grabación. 

Una vez más, agradezco su participación la cual es muy importante y significativa para mí. 

La entrevista se divide en cinco partes y dura casi de 40 minutos. 
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Para Conocer 

 ¿Podría decirme como es un día normal suyo en la finca?  

 ¿Podría describir usted, por ejemplo: cuanto tiempo has vivido en esta finca, que 

educación usted tienes? 

 ¿Qué tan grande es su finca? ¿Tu lote? ¿Qué tipo de productos usted cosecha? (Para el 

consumo/venta) 

 ¿Podría describir las personas que viven en esta casa, si trabajan en la finca, estudian o 

trabajan en otro lugar? ¿Qué tipo de educación tienen? 

 ¿Eres parte de una organización y/o cooperación? ¿Cómo se llama? 

 ¿Podría describir este cooperación/organización, por ejemplo: Cuales son sus 

funciones, tienen cualquier intercambio o colaboración con una autoridad o empresa? 

El consumo de agua 

 ¿Crees que es importante tener agua limpia y fresca en su casa? ¿Cuáles son los 

efectos positivos de tener agua limpia y fresca en el hogar? 

 ¿Sabes cuantos litros de agua se consume al día en su hogar? ¿Toda el agua consume, 

proviene del filtro de arena? ¿Cuál es la otra fuente de agua? 

 ¿En qué estas usando el agua que proviene del filtro de arena? Cocina, agua potable, 

ducha, para lavar, otras opciones… 

 ¿Durante un día normal, que tanto contacto tiene usted con el filtro de arena? 

 ¿Ha notado algún cambio en la salud de las personas que viven en su hogar desde que 

se instaló el filtro de arena? 

Filtros de Arena 

 Podría decirme, desde su conocimiento, ¿Cómo funciona el filtro de arena? ¿Podría 

pintarme un dibujo? 

 ¿De dónde proviene la fuente agua que se utiliza para abastecer el filtro de arena? ¿Ha 

sido esta fuente todo el tiempo la que abastece el filtro de arena instalado en su casa? 

¿Utiliza una bomba? 

 ¿Hace cuánto tiempo tiene usted instalado el filtro de arena en su hogar? 

 ¿De dónde obtenía el agua usted antes de instalar el filtro de arena? 

 ¿Ha utilizado usted otro sistema de tratamiento de agua, antes de instalar el filtro de 

arena? 

 ¿Era un problema para usted conseguir agua limpia, antes de instalar el filtro de arena? 

 ¿Sientes que te estas gastando más, menos o al mismo tiempo en conseguir agua 

limpia para el hogar desde que llegaste el filtro de arena instalado? 

 ¿Siente que usted paga más, menos o al mismo costo, de agua limpia desde que 

llegaste el filtro de arena instalado? 

 ¿Ha tenido o encontrado algún problema con el filtro de arena? ¿Has hecho algo para 

solucionar el problema? 

 ¿Podría describir como el filtro de arena ha afectado a su hogar? 

 ¿Es el sabor del agua diferente en comparación a como era antes de instalar el filtro de 

arena? ¿Cómo ha afectado el consumo de agua? 

 ¿Recomendaría el sistema de tratamiento de agua con el filtro de arena a otro hogar? 

Rutinas 
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 ¿Qué tipo de consejos sobre cómo mantener el filtro de arena llegaste cuando se 

instaló? 

 ¿Me podría decir cómo y de qué usted manera mantener adecuadamente el filtro de 

arena? 

 ¿Ha cambiado la arena del filtro de arena? En caso afirmativo; ¿Cómo lo hiciste?, 

¿Con que frecuencia?, ¿Cuántas veces se instala desde entonces?, ¿De dónde sacaste 

la nueva arena de?, ¿Por dónde tirar la arena? 

 ¿Si se compara el filtro de arena con el sistema que utilizaba antes, cuáles serían las 

diferencias más grandes? 

 ¿Considera que la calidad del agua del filtro de arena ha sido la misma todo el tiempo 

desde la instalación? ¿Cuándo la calidad del agua empeora/mejora? ¿De qué manera? 

Desarrollo Sostenible 

 ¿Has escuchado el termino Desarrollo Sostenible? 

 ¿Podría decirme lo que sabes usted de eso? 

 ¿Qué significa para usted? ¿El significado de Desarrollo Sostenible ha cambiado algo 

desde la instalación del filtro de arena? 

 ¿Me podría decir como fue el proceso para que usted consiguiera el filtro de arena 

instalado en su casa? 

 ¿Tuvo alguna influencia en el proyecto/proceso? 

 ¿Cuál fue el costo para que usted consiguiera el filtro de arena ha instalado en su casa? 

 ¿Tiene algún costo el filtro de arena después de la instalación? 

 ¿Tiene usted otra opinión o actitud acerca del agua limpia después de haber instalado 

el filtro de arena? 

 ¿Usted considera que su influencia y la colaboración con la CAM ha mejorado desde 

que recibió el filtro de arena? ¿De qué manera? ¿Por ejemplo, ha habido algún tiempo 

para comentarios de opinión sobre el contenido del proyecto? 

 ¿Su interés en la CAM y su trabajo ha cambiado algo después de la instalación del 

filtro de arena? ¿Inertes in otra organización que trabaja con el medio amiente o 

Desarrollo Sostenible? 

 ¿Su confianza en la CAM y su trabajo ha cambiado algo desde la instalación del filtro 

de arena? ¿De qué manera? ¿La Confianza en otras autoridades? 

 

 ¿Podría decirme finalmente los dos efectos más positivos con la instalación del filtro 

de arena y también un punto de mejora para el proyecto con el filtro de arena? 

 

 

¡Muchas gracias, a su participación significa mucho para mi estudio! 
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SSF examination protocol 
Protocol for Minor Field Study Colombia VT 2015 

Household: 

Name: 

Cell phone number: 

Action Status Comment 
Overall status D N  

Pipes    

Pre-filter    

Tanks    

Floaters    

Connections    

Schmutzdecke    

 

 Pipes – Are the pipes worn? Do they have any unwanted bends? Any leaks? 

 Pre-filter – Any leaks? In need of maintenance? 

 Tanks – Consider both SSF tank and reservoir. Do the tanks have a cap? Do they have 

any damages? Any leaks? Consider the reservoir tank, if it’s in need of cleaning? 

 Floater – Function? Damages? Unwanted leaks? 

 Connections – Are they tighten? Any leaks? 

 Schmutzdecke – Visible? Colour? Consistent? 

Action Status Comment 
Flow and Sand D N  

Water flow   t:                       area: 

Sand height   h: 

Tank diameter   L: 

 

Consider if the water flow was measured in 0,5 or 0,25 litre! Area is the tap area! 

Action Status Comment 
Samples Dc +DB N  

Sample 1 Enter C+B   C B  

Sample 2 Media C+B      

Sample 3 Reservoir C+B      

 

Action Status Comment 
Interview D N  

Performed    

 

MARKING:     FOTO: 

 


