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Preface 

 

This report is based on my experiences and research during the 27 months I spent as a 

Peace Corps Volunteer in Panama, Central America from July 2004 to October 2006. I 

worked as a water sanitation extension agent in Kusapin, Panama in the indigenous 

region, La Comarca Ngäbe Bugle. 

 

This report is submitted to complete my master’s degree in Environmental Engineering 

from the Master’s International Program in Civil and Environmental Engineering at 

Michigan Technological University. It centers on the work I did building compost 

latrines in Kusapin as well as surveying and inspecting latrines in surrounding 

indigenous communities.  
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Abstract 

 

According to UNICEF, over 2.6 billion people in the world lack access to basic 
sanitation facilities (UNICEF, 2005), the majority of them living in developing 
countries. In Panama only 51% of the rural population has access to sanitation facilities 
(Joint Monitoring Program, 2004). The author of this report experienced these statistics 
first hand as a Peace Corps Volunteer while implementing and studying compost 
latrines in the rural indigenous region of Panama, La Comarca Ngäbe Bugle. 
 
Compost latrines are a viable solution to the sanitation problems of the developing 
world. They provide a method of safely destroying harmful pathogens and produce a 
free organic fertilizer. Traditionally, compost latrines have been built with the intention 
of pathogen removal through aerobic decomposition at high thermophilic temperatures. 
However, in the developing world studies have shown that the actual method of 
pathogen destruction is desiccation. The addition of dry organic materials with high pH 
such as wood ash increase the pH in the latrine and reduce moisture levels, accelerating 
pathogen removal. Therefore, the quantity and type of desiccant added to the compost 
latrine becomes critical to the operation of the latrine for pathogen removal. 
 
By conducting a survey of compost latrines in six communities in rural indigenous 
Panama, the author assessed the use of desiccant in the latrines to determine if the 
latrines were being operated to destroy pathogens. Through observations and interviews 
with the latrine caretakers the author collected data including; the amount and type of 
desiccant used, the method of applying the desiccant and the final use of the compost. 
 
The results of the study show that 98.6% of the households interviewed reported using 
desiccant in their latrines. However, the results of the latrine inspections show that only 
71% are using the correct amount of desiccant. The average reported amount of 
desiccant added to the latrine was 2.8 handfuls (1.5 – 3 cups) per use. This falls within 
the desired range of 1 – 2 cups. In terms of the types of desiccant being used, 76.8% of 
the households reported using wood ash, which is important for raising the pH of the 
pile. However 20% of the households reported only using sawdust in their latrines. 
 
This report also analyzes the educational component of Peace Corps compost latrine 
projects in Panama to determine if the proper mechanism for pathogen destruction is 
emphasized. The results show that although adding desiccant to the latrines is stressed 
throughout the trainings, there are still indicators that pathogen removal through high 
temperature decomposition is assumed.  
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Chapter 1: Introduction 

 

Access to sanitation is a fundamental need and a human right. It is vital for the dignity 

and health of all people (WHO/UNICEF, 2000).  Currently, only 59% of the global 

population has access to improved sanitation facilities (Joint Monitoring Program, 

2004). In the developing world this number is only 50% (Joint Monitoring Program, 

2004).  Proper sanitation is vital in the prevention of disease and illness. The 

preventable illness, diarrhea, alone kills approximately 2.2 million people each year due 

to unsafe water supply, lack of proper sanitation facilities and proper hygiene (UNICEF, 

2005). Studies have shown that improving sanitation and hygiene have a greater impact 

on reducing relative risk for diarrhea than source water improvements alone. (Esrey, 

1996; Appleton and Sijbesma, 2005). 

 

In the country of Panama as a whole, only 10% of the population lack access to proper 

sanitation (ANAM, 2000). However, the statistics are skewed among the different 

provinces. Looking specifically at the indigenous reservation La Comarca Ngabe Bugle, 

a staggering 70% of the population lacks access to proper sanitation (ANAM, 2000). 

The author experienced these statistics firsthand while residing in Kusapin, a 

community on the Caribbean side of the aforementioned reservation (see Figure 1). 

 

 
Figure 1: Map of Panama showing La Comarca Ngäbe Bugle 

From: http://en.wikipedia.org/wiki/Image:Countries-Panama-provinces-2005-10-18-en.png.  
Licensed under the Creative Commons 

 

Due to a high water table and high rainfall in this area, traditional forms of rural 

sanitation, such as pit latrines and septic tanks are not feasible. For this reason, many 
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Peace Corps volunteers have constructed compost latrines in Panama. The compost 

latrine is built above ground on a concrete base, so it is appropriate in coastal areas and 

floodplains. 

 

The compost latrine can be a solution to the sanitation problems of the developing 

world. It has low material costs and a long life. Also, if maintained properly it has no 

odor and does not produce a breeding ground for mosquitoes. Furthermore, it can safely 

destroy all pathogens in the excrement, producing a nutrient rich fertilizer that can 

improve the quality of soil. However, due to the specific maintenance the compost 

latrine requires, when it is actually built and used, the results are not always perfect. The 

economic and/or educational level of the recipients of the latrine and the direct training 

the recipients receive over its use and maintenance may play a role in the results of a 

compost latrine project. 

 

A compost latrine project only produces successful results if the latrine is being 

operated to destroy pathogens. In theory the main mechanisms of pathogen destruction 

in a compost latrine are temperature, moisture, aeration, carbon/nitrogen ratio, pH, sun 

drying and desiccation.  However, prior research shows that the majority of compost 

latrines in Panama never reach high enough temperatures for temperature based 

pathogen removal. Instead, the main mechanism for pathogen removal is thought to be 

desiccation at a high pH (Hurtado, 2005).  

 

The objective of this research is to: 

1. Assess the use of desiccant in compost latrines in six communities by means of a 

survey, to determine if the latrines are being operated to destroy pathogens 

2. Demonstrate how education materials are integrated into a compost latrine 

project and show if the education is emphasizing the proper mechanism for 

pathogen destruction 
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Chapter 2: Compost Latrine Design 

 

The compost latrine implemented in Panama by Peace Corps volunteers is a family 

sized double vault system with urine separation (see Figure 2, 3 and 4). The design was 

first implemented in Panama in 2002. It is suitable for a family of 8 – 12 people. The 

latrine consists of two concrete chambers that are used alternately. Each chamber has an 

approximate volume of 0.75 m3. The first chamber is used for a period of at least 6 

months at which time it is sealed and the second chamber is put into use. While using 

the second chamber, the contents of the first chamber decompose and pathogen 

destruction takes place. Each chamber has its own seat which is specially molded to 

capture the urine and divert it into a small soak pit where it filters into the soil. In 

addition, every time one defecates in the latrine, one must add a small amount of 

desiccant to the latrine. The desiccant must be a dry organic decomposable material 

such as sawdust, rice husks, dry leaves, dry grass, sand, dry dirt or wood ash. For a 

more detailed report on the design and construction of compost latrines in Panama refer 

to Hurtado (2005).  

 

 

 
Figure 2: Basic layout of compost latrines built in Panama (front and side view) 



 4

 
Figure 3: Compost latrine in construction in Panama 

 

 

 

 
Figure 4: Typical Compost latrine in Panama with ¾” urine tube 
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Chapter 3: Operation and Pathogen Removal 

 

3.1 Pathogens in Excrement 

 

Human excrement can contain a variety of disease causing organisms. The pathogens 

humans excrete include bacteria, viruses, parasitic protozoa and helminths (worms). The 

most common are listed in Table 1. 

 

Table 1: Main Pathogenic bacteria, protozoa, viruses and helminthes in human feces and 
some diseases associated with them 

(Adapted from Jenkins, 1994 and Guardabassi et al., 2003) 
Bacteria Disease
Salmonella  typhi Typhoid fever
Salmonella paratyphi Paratyphoid fever
E. coli Diarrhea
Campylobacter jejuni/coli Diarrhea
Shigella  ssp. Dysentery
Vibrio cholerae Cholera
Yersinia enterocolitica Yersiniosis

Protozoa Disease
Cryptosporidium parvum Cryptosporidiosis
Entamoeba histolytica Dysentery, colonic, 

ulceration, liver abscess
Giardia lamblia Diarrhea
Balantidium coli Diarrhea

Viruses Disease
Rotaviruses Diarrhea
Hepatitis A Infectious hepatitis
Adenoviruses varies
Reoviruses varies
Coxsack ievirus varies
Echoviruses varies
Polioviruses Poliomyelitis

Helminths Common Name
Taenia saginata Beef Tapeworm
Taenia solium Pork Tapeworm
Hymenolepsis  ssp. Dwarf Tapeworm
Ascaris lumbricoides Roundworm
Stongyloides stercoralis Threadworm
Enterobius vermicularis Pinworm
Trichuris trichiura Whipworm
Ancylostoma duodenale Hookworm
Necator americanus Hookworm  

 

Upon being excreted, all pathogens have a survival time after which they should die off 

completely. This is dependent on the environment in which the pathogen is, such as in 
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the soil, on crops, in sludge or in excreted human feces (Jenkins, 1994). Table 2 shows 

the survival times for pathogens in fecal sludge at ambient temperatures in temperate 

and tropical climates. 

 

Table 2: Survival time of selected pathogens in fecal sludge 
(From: Strauss, 1994) 

In temperate Climate
(10-15ºC)

In tropical climate
(20-30ºC)

Viruses < 100 days < 20 days
Bacteria:
Salmonellae < 100 days < 30 days
Vibrio cholerae < 30 days < 5 days
Fecal Coliforms < 150 days < 50 days
Protozoa:
Amoebic cysts < 30 days < 15 days
Helminths:
Ascaris  eggs 2-3 years 10-12 months
Taenia  eggs 12 months 6 months
1When exposed to the drying sun, the survival periods are much shorter.

Average Survival Time in Wet Fecal Sludge at 
Ambient Temperature1

Pathogen

 
 

In Panama as in most developing countries, many of the diseases caused by fecal 

pathogens are prevalent. In the author’s experience, a good percentage of the young 

children had roundworms. Also prevalent were Giardia lamblia and amoebas, most 

likely transmitted by contaminated water. Other pathogens were responsible for diarrhea 

and dysentery amongst the general population. 

 

3.2 Factors Influencing Pathogen Removal 

 

There are two main methods in which composting toilets function in the removal of 

pathogens; decomposition and desiccation (Peasey, 2000).  In toilets where 

decomposition takes place, organic matter is biologically decomposed and stabilized 

producing compost. In toilets where desiccation takes place, the moisture content is 

insufficient for the survival of microorganisms and the cells die due to a lack of water to 

drive cellular metabolic processes (Redlinger et al., 2001), as well as a heightened pH 

affects the adsorption characteristics of cells, increasing pathogen inactivation rates 

(Santamaria and Toranzos, 2003).  The parameters that affect the removal of pathogens 

in each of the two methods are different. These factors are explained in more detail 

below. 
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3.3 The Decomposition Method 

 

3.3.1 Temperature 

 

In composting, temperature is the key factor in the removal of pathogens (Bitton, 1999). 

Each group of pathogens is destroyed at a certain temperature maintained for specified 

length of time (see Figure 5). At a higher temperature the length of time needed to kill 

the pathogens is reduced. At 60º C, approximately 1 hour is needed to kill all the 

pathogens shown in Figure 5. These high temperatures are produced in part by 

thermophilic, or heat loving, organisms which become active at temperatures greater 

than 40º C (Bitton, 1999). These thermophilic organisms are responsible for the 

destruction of many of the disease causing pathogens in the compost pile. The 

temperature of the pile can be regulated by adjusting the moisture and aeration levels 

(Bitton, 1999). 

 

As can be seen in Figure 5, the most persistent pathogens are the enteroviruses and the 

Ascaris eggs (Cairncross and Feachem, 1999). These are known as indicator pathogens. 

Their removal indicates the removal of all pathogens. Any time-temperature 

relationship which falls in the ‘Zone of Safety’ represented in Figure 5 should assure the 

absence of pathogens in the compost. For example, one week at 45º C is sufficient to 

remove all pathogens, including enteroviruses and Ascaris eggs. 

 

In the developing world, compost latrines do not always reach high enough 

temperatures for pathogen removal. This is because the temperature will only rise if the 

compost pile has the correct moisture level, aeration and carbon/nitrogen ratio as well as 

sufficient insulation and bulk to allow a temperature increase (Schönning and 

Stenström, 2004). The results of several studies performed in developing countries that 

measured temperature of a working compost latrine, reinforce this idea (see Table 3). 
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Figure 5: The time and temperature needed to destroy certain pathogens. 

The lines represent conservative upper boundaries for removal. 
Ev  Enterovirus  Eh Entamoeba histolytica 

   Sa  Salmonella  A   Ascaris eggs 

   Sh  Shigella  T   Taenia 

   Vc Vibrio cholerae 

Taken from (Cairncross and Feachem, 1999) 
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Table 3: Summary of temperatures in compost toilets from selected studies 
Country Study Results Reference

Panama

Studies performed by 
Spaulding and 
Hurtado on active 
chambers of 97 urine 
diverting toilets

Average temp: 29.7ºC (SD 4.2ºC)
Highest temp: 42ºC
Lowest temp: 27ºC Hurtado, 2005

Mexico

Studies performed by 
Redlinger et al on 90 
SIRDO toilets

1 toilet at temp of 40ºC
The remaining at ambient (28ºC)

Redlinger et 
al., 2001

Vietnam

Studies recorded by 
Chien et al on 12 
urine diverting toilets

Average temp: 33.9ºC
Highest temp: 40.1ºC

Chien et al., 
2001  

 

3.3.2 Aeration 

 

As stated previously, the aeration level in a compost pile has a large impact on the 

temperature and therefore the pathogen removal. Proper aeration throughout the 

compost is important because it provides oxygen to the aerobic compost 

microorganisms (Bitton, 1999). These oxygen-loving microorganisms feed on the 

organic matter causing decomposition (Cairncross and Feachem, 1999). Without 

sufficient oxygen, thermophilic bacteria will not be able to perform (Jenkins, 1994). 

One method of providing sufficient aeration to the compost latrine is by adding a bulky 

desiccant forming air void spaces throughout the pile (Jenkins, 1994). 

 

3.3.3 Moisture 

 

The moisture content of a compost pile is crucial in maintaining aerobic conditions 

during decomposition. The preferred moisture level to promote biological 

decomposition is between about 40 and 60% (Ciarncross and Feachem, 1999). Moisture 

levels must be maintained high enough to allow a suitable environment for biological 

growth and permit the conservation of heat in order to reach thermophilic temperatures 

(Cairncross and Feachem, 1999). On the other hand, if the compost pile becomes too 

wet, the air voids in the pile can become saturated and the rate of oxygen transfer is 

decreased causing a reduction in biological activity (Haug, 1980). 
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3.3.4 Carbon Nitrogen Ratio 

 

During active aerobic growth, microorganisms use between 15 and 30 parts of carbon 

for every part of nitrogen (Haug, 1980). Therefore, the desired carbon/nitrogen ratio 

(C/N) in a compost pile should be around 30/1. If there is too much nitrogen in the 

system, the excess nitrogen that the organisms can not use is given off as ammonia gas 

which can cause unwanted odors (Jenkins, 1994). The C/N ratio of fecal matter is 

between 5 and 10. This implies that a large amount of organic material must be added to 

the compost pile to raise the C/N ratio and assure decomposition. Table 4 shows the 

C/N ratio for several organic materials. 

 

Table 4: Carbon/Nitrogen ratios for selected organic materials 
(From: Jenkins, 1994; Cairncross and Feachem, 1999; Hurtado, 2005) 

Material C/N
Sawdust 200 - 500
Grass Clippings 19
Rice Husks 121
Leaves 54
Vegetable Refuse 25
Fecal matter 5 - 10  

 

3.4 The Desiccation Method  

 

3.4.1 pH 

 

During desiccation, temperatures do not increase high enough to remove pathogens. In 

this case it is pH that plays a large role in the removal of pathogens. The pH of the 

compost pile is determined by the added desiccant (Peasey, 2000). The values of pH of 

several common desiccants are shown in Table 5. Table 5 shows that most of the 

desiccants listed (except for sawdust) have very basic pHs.  Adding desiccants with 

high pH to the compost pile can raise the overall pH as high as 12.5 (Hurtado, 2005). 

For most pathogens, microbial growth is known to be hampered at a pH of 9 or greater 

(Austin, 2002) and the speed at which pathogens are removed increases as the pH 

increases (Schonning and Stenstrom, 2004). Table 6 shows the pH range for growth for 

several common pathogens. Out of this range the growth of the pathogen is hampered. 

For complete pathogen removal by desiccation with the addition of ash or lime, a 
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storage time of between 3 and 12 months is needed as concluded by Peasey after 

reviewing five separate studies (Peasey, 2000).  
 

Table 5: pH of selected desiccants 
(Adapted from: Peasey, 2000, Dennis et al., 2002 and Schonning and Stenstrom, 2004) 

Material pH
Wood ash 9.4-11.3
rice husks 10.6
sawdust 4.5-7.8

lime 10.35  
 

Table 6: Minimum and Maximum pH for the growth of several pathogens 
(From: Pelczar and Reid, 1972 and ESR, 2001) 

min max
Salmonella typhosa 4.5 8.0
E. Coli 4.4 9.0
Campylobacter 4.9 9.0
Shigella  ssp. 4.8 9.3
Vibrio cholerae 5.0 9.6
Yersinia enterocolitica 4.2 10.0
Rotaviruses 3 10.0

Pathogen
pH range for growth

 
 

Several studies have also been performed in the developing world to distinguish the 

main removal mechanism in desiccation toilets. A summary of the results is shown in 

Table 7. These studies appear to reinforce the idea that pH is the main removal 

mechanism. However, they do not assess the use of desiccant by the latrine owners as a 

means to pathogen removal. 

 

It should be noted that even though a pH of 9 or greater may remove pathogens, the 

composting process is hampered at this high pH (Schonning and Stenstrom, 2004). 

Therefore, the resulting materials may be free from pathogens but may not be fully 

decomposed (Hurtado, 2005). In addition, the high pH of the materials may make it 

unsuitable for use in certain areas such as in alkaline soils (USEPA, 2000). 
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Table 7: Summary of pathogen removal mechanisms from selected studies 
Country Study Conclusion Reference

Guatemala
Studies performed by 
Alvarez on DAFF toilets

The assumption was made 
that pH and humidity were 
important factors in removal 
of fecal coliforms Peasey, 2000

Guatemala

Studies recorded by 
Strauss and Blumenthal 
on DAFF toilets

Measurements showed pH 
was important factor in 
pathogen removal
Did not appear to affect 
Ascaris  eggs Peasey, 2000

South Africa
Studies performed by 
Austin

The assumption was made 
that pH, storage time and 
humidity impact pathogen 
removal Austin,2002

Mexico

Studies performed by the 
University at Morales on 
Dry Ecological Toilets

Through measurements pH 
appeared to be the most 
important factor in removal of 
Ascaris  eggs Peasey, 2000

Vietnam

Studies recorded by 
Chien et al on double 
chamber dry toilets

Measurements showed that 
pH is the single most 
influential factor in pathogen 
removal

Chien et al, 
2001

China
Studies recorded by 
Stenstrom

Measurements showed a 
higher pH resulted in greater 
reduction of pathogens Peasey, 2000

Mexico

Studies performed by 
Redlinger et al on SIRDO 
toilets

The assumption was made 
that desiccation was primary 
mechanism for removal of 
fecal coliforms

Redlinger et al, 
2001  

 

 

3.4.2 Moisture 

 

Studies have shown that in compost toilets undergoing desiccation, the moisture content 

is directly related to pathogen removal (Redlinger et al., 2001). At low moisture levels 

(below 12%) all biological activity stops. However long before that, at just moisture 

levels below 35 to 40% moisture becomes a limiting factor in biological activity 

(Austin, 2002). Therefore, for pathogen removal via desiccation a low moisture level 

must be maintained in a compost latrine. This can be accomplished through the addition 

of the proper amount of desiccant. However, low moisture levels alone should not be 

depended upon for pathogen removal as some organisms can become viable again if re-

hydrated (Austin, 2002). Therefore desiccation should always be accompanied by high 

pH to aid in pathogen removal. 
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Chapter 4: Methodology 

 

The results of this study were obtained through a survey conducted by the author during 

the months of August and September 2006. The survey was conducted in six 

communities in the province of Bocas del Toro in Panama, (see Figure 6 and Figure 7).  

The survey did not include Kusapin where the author served for her time in the Peace 

Corps. All the communities surveyed had received compost latrines through a project 

facilitated by various Peace Corps volunteers between the months of June 2003 and 

February 2004.  

 
Figure 6: Map of Panama showing inset area detailed in Figure 7 

Adapted from http://en.wikipedia.org/wiki/Image:Pm-map.png Source: CIA 

 

 
Figure 7: Location of the six communities included in the author's survey 

With permission adapted from http://www.enjoypanama.com/maps/bocas_del_toro.htm  

Source: EnjoyCentralAmerica 
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4.1 Description of Sample Communities 

 

All the sample communities surveyed are of the indigenous race, Ngäbe. The 

communities are relatively small in size and located either on or fairly close to the main 

paved highway in the area, (see Table 8). The people in these communities are mainly 

poor, subsistence farmers, growing bananas, coffee, cocoa beans, tropical fruits and 

various starchy root vegetables. Many of the people also sell some of their produce to 

make a small profit. In addition, some of the young men leave the communities to work 

in the nearby banana company’s plantations in order to earn money to support their 

families at home. 

 

Most families live in either wooden houses on stilts or concrete block houses with 

corrugated iron or thatched roofs. All of the communities have some sort of aqueduct 

system with running water in some of the houses. Apart from the families that have 

compost latrines, a portion of the houses have pit latrines as well. However, these pit 

latrines are often unsuitable due to flooding and high ground water, as well as causing 

bad odors and breeding grounds for mosquitoes. Those families that do not have any 

form of sanitation use the traditional Ngäbe method of defecating in the streams or 

rivers. 

 

Table 8: Sample Communities Basic Statistics 

Community Dates Surveyed
Approximate 
Population

Total 
Number of 

Houses
Distance from 
Main Highway

1 La Gloria 10-Aug-06 650 80 20 minute walk
2 Milla 3 28-Sep-06 400 unknown 20 minute walk
3 Valle Risco 13-Aug-06 1500 126 30 minute drive
4 Santa Marta Aug-06 300 35 30 minute walk
5 Cilico Creek 8-Sep-06 550 34 On highway
6 El Norteño 9-Sep-06 850 80 15 minute walk  

 

4.2 Survey Methods 

 

The survey was performed through a series of observations and questions conducted by 

the author, (with the exception of Community 4 which was surveyed by a fellow Peace 

Corps Volunteer). In each sample community, the author visited the houses that had 

received compost latrines. The author was guided through the sample communities by 
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the person in each community who was the designated leader of the compost latrine 

project (with the exception of Community 2 where the leader was not available). This 

leader also provided additional information about how the project and construction were 

run, the trainings given to the beneficiaries during the project and the ongoing 

monitoring of the project. At each house they visited, the author first inspected each 

family’s latrine and then interviewed each family. The inspection and interview 

processes are detailed below. 

 

4.2.1 Latrine inspection process 

 

To perform the inspections the author took the following steps:  

• The author first entered each latrine noting the presence of a sack or container of 

desiccant and a scoop to deposit the desiccant.  

• Then, using a flashlight, the author looked inside the latrine box in use, to 

determine if there was too little, sufficient or excess desiccant. This was 

estimated by the author as the visible ratio of excrement to desiccant and by the 

amount of moisture in the box. 

• Next, the author noted if the latrine seats were properly covered.  

• Also, the odor in the latrine was noted on a scale from 1 to 5. Based on the 

author’s nose, a score of 1 signified no odor or only the odor of the desiccant 

(e.g. the smell of sawdust) and a score of 5 signified an odor comparable to that 

of an unkempt pit latrine.  

• In a similar fashion, the overall cleanliness of the latrine was noted. In this 

criterion, a score of 1 signified a well swept floor and clean latrine seat while a 

score of 5 signified a dirty floor and a seat fouled by urine and/or excrement.  

• Finally, the author inspected the physical condition of the latrine noting any 

problems, such as broken urine tubes.  

A summary of the inspections made is shown in Table 9. It should be noted that all 

data recorded, in response to each question, was based purely on the perceptions of 

the author (except in the case of Community 4 which was recorded by the Peace 

Corps Volunteer previously mentioned). The actual observation sheet used can be 

seen in Appendix 1a. 
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Table 9: Compost Latrine Inspection Criteria 
1 Is there a sack/container of desiccant in the latrine? (Y/N)
2 Is there a scoop present for the desiccant? (Y/N)

Is there a presence of desiccant inside the latrine box? (Y/N)
How much? (eyeball a ratio or write a description below)

4 Is the latrine seat covered properly? (Y/N)
5 Is there a bad odor? (1 no odor . . . . . . . . 5 bad odor)
6 Is the latrine clean? (1 clean . . . . . . . . . . 5 dirty)
7 Is the latrine in working condition (seats in place, tubes 

connected, compost doors in place, no major holes etc.)? 
(Y/N)

3

 
  

4.2.2 Latrine user interview process 

 

After inspecting each latrine the author conducted an interview with a member of the 

family who owned the latrine. The author specifically asked to speak with the caretaker 

of the latrine or the person who took care of the latrine the most and had the most 

knowledge about the latrine. Each individual family determined who their latrine 

caretaker was. In the few cases where the latrine caretaker was a minor, an adult in the 

house was simultaneously surveyed. It should be noted, that in some cases it was 

obvious to the author that the person presented as the latrine caretaker may not have 

been so, due to their limited knowledge on the latrine. Once the latrine caretaker was 

established; the author asked him or her a series of questions about the family’s latrine. 

All interviews were conducted in Spanish (See Appendix 1b). The following is a list of 

the characteristics evaluated: 

• Quantity of Users: Through questions the number of latrine users was 

determined. 

• Type of desiccant used: Through questions, the type of desiccant currently being 

used and throughout the year was determined. 

• Amount of desiccant used: Through questions the amount of desiccant applied 

was determined. 

• Method of applying desiccant: Through questions the method of application was 

determined, such as a scoop or handfuls. 

• Latrine odor: Through questions odor problems in the latrine were noted. 

• Use of compost: By way of questions, the method in which the owner had used 

the finished compost was determined. 
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• Direct training received: Through questions the type of training received by 

members of the household was determined. 

• Frequency of illness: Through questions the frequency of diarrhea in the house 

currently and before receiving the latrine was determined. 

 

It can be noted that many of the previous characteristics cover the same topics as the 

latrine inspection. The intention of the author was to obtain the same data through two 

different methods in an attempt to increase its validity. The English version of the actual 

questions presented to the latrine caretakers can be seen in Table 10. 

 

Table 10: Compost latrine interview questions 
1 When did you receive your latrine?
2 Who uses the latrine? The children as well?
3 Do you use desiccant?
4 What types of desiccant do you use?
5 What other types of desiccant have you used in the past?
6 When do you deposit the desiccant? Does everyone deposit it?
7 Do you deposit it by the handful or with a scoop?
8 How many handfuls or scoops do you deposit each time?
9 Does your latrine have a bad odor at times?

10 When did you begin to use the latrine side currently in use?
11 When are you planning on switching to the other latrine side?
12 Have you used the compost from your latrine?
13 How did you use it?
14 Did you receive training over the use and maintenance of the 

latrine? If so, who trained you?
15 Are there many cases of diarrhea in your household?
16 Were there more cases of diarrhea before you received the latrine?  

 

4.2.3 Basis for selecting survey characteristics 

 

The characteristics surveyed by the author were chosen due to their relationship with the 

objectives of this report. In general they are aimed at determining if the compost latrines 

are being operated for pathogen removal through desiccation. The specific reason each 

characteristic was included in the survey is shown in Table 11. 
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Table 11: Reasons for selecting survey characteristics 
Characteristic Evaluated Reason for Evaluation

Presence of desiccant sack/container Determine if desiccant is being used

Quantity of desiccant in latrine box

Determine if proper amount of 
desiccant is being added for pathogen 
removal through desiccation

Types of desiccants used

Determine if proper types of desiccants 
are being used for pathogen removal 
through desiccation

Method of depositing desiccant
Determine if consistent amounts of 
desiccant are being deposited 

Seat covered properly
Determine if latrine is being managed 
to protect health of user 

Odor problems in latrine
Determine if proper quantity and quality 
of desiccant is being used

Use of compost
Determine if households are using 
finished compost

Training received on latrine use and maintenance
Determine if latrine users received 
proper training

Change in frequency of diarrhea 
Determine how latrine affects health of 
household  

 

4.4 Sample Sizes 

 

In each community surveyed the actual number of the latrines in the community differs 

from the sample size used in forming the results (see Table 12). This disparity is due to 

several reasons. In Community 1, two of the latrines were not even visited due to their 

inaccessibility and in Community 2, ten latrines were not visited due to the lack of a 

knowledgeable guide. In all of the communities, a portion of the latrines actually visited 

did not provide usable data because their construction was never completed, they were 

not being used or the latrine was locked and the owner was not present. There were also 

several latrines that were observed but no interview was conducted due to the absence 

of the latrine caretaker. These issues account for the discrepancies between “Number of 

Latrines Surveyed,” “Sample Size Observed” and “Sample Size Interviewed” seen in 

Table 12. 

 

Table 12: Sample sizes of surveyed communities 

Community

Number of 
Compost 
Latrines

Number of 
Latrines 

Surveyed

Sample 
Size 

Observed

Sample 
Size 

Interviewed
1 La Gloria 14 12 8 7
2 Milla 3 20 10 8 8
3 Valle Risco 37 37 34 31
4 Santa Marta 10 10 4 3
5 Cilico Creek 14 14 13 13
6 El Norteño 20 20 9 8

Total 115 103 76 70  
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Chapter 5: Results and Discussion 

 

The results of the survey are taken from both the observations documented by the 

author and the responses to the interviews with the latrine caretakers. Table 13 and 

Table 14 show the totaled results for each community and the grand total for all of the 

communities combined. 

 

When discussing the results in this chapter, the data discussed is the grand total for all 

the communities combined. The results from the houses that are using the latrines do 

not appear to vary significantly from one community to another. The only significant 

difference between communities is the percentage of constructed latrines that are 

actually being used. Seeing that the latrines that were not being used were removed 

from the sample size, this discrepancy does not become an issue. Therefore the results 

are more representative of the general population when totaled. 

 

Table 13: The totaled results from the observation portion of the author’s survey 

1 2 3 4 5 6
Sample size 8 8 34 4 13 9 76
Number of latrines with sack/container of 
desiccant present in the latrine 5 7 28 2 11 5 58 76.3%
Number of latrines with scoop present to 
deposit desiccant 0 1 6 1 3 1 12 15.8%
Number of latrines with a visible presence of 
some desiccant in the latrine box in use 8 8 33 4 13 6 72 94.7%
Number of latrines with the following quantities 
of desiccant in latrine box in use:
lacking sufficient desiccant(<10%) 1 1 9 2 3 4 20 26.3%
sufficient desiccant (10-40%) 7 6 24 2 10 5 54 71.1%
excess desiccant (>40%) 0 1 1 0 0 0 2 2.6%
Odor in latrine 1(no odor)……5 (bad odor)

Number of houses reporting…..1 7 8 22 4 13 7 61 80.3%
Number of houses reporting…..2 0 0 11 0 0 2 13 17.1%
Number of houses reporting…..3 1 0 1 0 0 0 2 2.6%
Number of houses reporting…..4 0 0 0 0 0 0 0 0.0%
Number of houses reporting…..5 0 0 0 0 0 0 0 0.0%

Observation Criteria
Community

Total
% of 
Total
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Table 14: The totaled results from the interview portion of the author’s survey 

1 2 3 4 5 6
Sample Size 7 8 31 3 13 8 70
Average Household size 6.3 4.8 10.0 15.5 8.6 10.8 9.3
Average number of people using each latrine 6 2.5 10 5 8.6 9.6 7.0
Number of households using desiccant 7 7 31 3 13 8 69 98.6%
Number of households using the following types of 
desiccant:
sawdust 7 7 28 3 13 8 66 95.7%
wood ash 6 2 27 3 10 5 53 76.8%
dry grass or leaves 1 0 0 2 2 0 5 7.2%
rice husks 0 1 1 0 0 1 3 4.3%
dry dirt or sand 0 0 3 0 1 0 4 5.8%
coffee husks 1 1 0 0 1 0 3 4.3%
Number of households who reported using sawdust 
only 1 4 4 0 2 3 14 20.3%
Number of households who reported using wood 
ash only 0 0 3 0 0 0 3 4.3%
Number of households that deposit desiccant by:
The handful 6 3 23 2 10 6 50 79.4%
The scoop 1 1 8 1 1 1 13 20.6%
Average number of handfuls deposited per use2 3.6 2 3.1 3.2 2.8 2.3 2.8

Number of houses that have experienced bad odors 3 2 13 0 7 4 29 41.4%
Number of houses that have not experienced bad 
odors 4 6 18 3 6 4 41 58.6%
Final use of compost:
Number of households that had already harvested 
compost 6 2 28 2 5 0 43 61.4%
Number of households who used compost 2 1 26 2 5 0 36 83.7%
Number of households who discarded compost 4 1 2 0 0 0 7 16.3%
Diarrhea now compared to before compost latrine:
Less now (# of houses) 1 9 2 6 1 19 35.2%
The same (# of houses) 6 16 1 4 5 32 59.3%
More now (# of houses) 0 3 0 0 0 3 5.6%
1All data in this table are based on what the latrine caretakers reported
2One scoop=two handfuls

Interview Criteria1
Community

Total
% of 
Total

  
 
 
5.1 Latrine use 

 

The results in Table 14 show that the average household size in the houses sampled is 

9.3 people. However, on average only 75% of the people in the households are using the 

latrine. This may be due to the fact that many of the houses sampled had an alternate pit 

latrine. In some of these houses part of the family would use the pit latrine and the 

remainder would use the compost latrine. According to the latrine caretakers’ reports, 

this was either due to the fact that there was not sufficient desiccant for everyone to use 
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the compost latrine or just that some people preferred the pit latrine. In several houses 

the adults used the pit latrine and the children used the compost latrine. This was 

because the adults did not want to abandon the pit latrine until it was full but they felt it 

was safer for the children to use the compost latrine because they were less likely to fall 

in. 

 

5.2 Desiccant Use 

 

As stated previously, various studies point to desiccation as the primary mechanism for 

pathogen removal in compost latrines in the developing world and specifically in 

Panama. However, there have not been many studies that have shown if the owners of 

compost latrines are operating the latrines for pathogen removal by actually depositing 

sufficient desiccant after defecating. 

 

In this study, the percentages of households that add desiccant to their compost latrines 

are presented in Figure 8. As can be seen, the percentage of families who reported using 

desiccant (98.6% with SD of  ±4.7%) is slightly higher than the percentage of latrines in 

which the author could see desiccant inside the latrine box (94.7% with SD of  ±12.3%). 

Still lower is the percentage of latrines that had a sack or container of desiccant in the 

latrine available to deposit (76.3% with SD of ±14.9%). 

 

The more than 20% discrepancy between the last two percentages may have to do with 

the fact that the desiccant can be difficult to gather. To obtain desiccant, many families 

gather whatever wood ash is produced from their cooking stoves, search out sawdust 

left over from cutting down a tree with a chainsaw or collect and dry grass clippings 

from their lawn. During the interviews, several caretakers said that they did not always 

have desiccant on hand because it was difficult to find enough to suffice for the whole 

family. However, when they did have desiccant they used it diligently. Therefore, the 

absence of a sack or container of desiccant in the latrine at the time of the author’s 

survey does not necessarily signify that the family never uses desiccant. The more valid 

number may be the percentage of latrines with a visible presence of desiccant in the 

latrine box.  
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Figure 8: Percentage of families adding desiccant to their latrines 
with ± one standard deviation (SD) shown 

 
 

5.2.1 Quantity of desiccant 

 

Not only is it imperative that compost latrine users add desiccant to their latrine but the 

amount of desiccant they add is also important. The correct amount must be added to 

maintain the right aeration, moisture level and pH in the pile in order to aid pathogen 

removal.  As a general rule of thumb 1-2 cups of desiccant should be added after each 

use (Schönning and Stenström, 2004). This should be enough to completely cover the 

excrement. In the case of diarrhea, more desiccant may have to be added to absorb the 

extra liquid. 

 

From the results of the interview, the average amount of desiccant added after each use 

was 2.8 handfuls (see Table 14). The size of a handful can vary from person to person 

especially between adults and children. Knowing this, 2.8 handfuls is approximately 1.5 

to 3 cups. This is consistent with what the literature recommends as the desired amount 

of desiccant to deposit after each use. 
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Figure 9 shows the results from the observation portion of the survey. One can see from 

this table that approximately 70% of the families are adding the correct amount of 

desiccant for pathogen removal. Of the 20 latrines that were observed to be lacking 

desiccant, 4 latrines had no desiccant visible.  

 

Latrines lacking 
sufficient 
desiccant

26% 
(SD ±14.5%)

Latrines using 
excess 

desiccant
3% 

(SD ±4.6%)

Latrines using 
sufficient 
desiccant

71% 
(SD ±12.8%) 

 
Figure 9: Percentage of families depositing sufficient desiccant (as observed by author) 

with ± one standard deviation shown 
 
 
 
5.2.2 Types of desiccant 

 

The type of desiccant added to a compost latrine has a large impact on the pH, aeration 

and moisture level in the pile and therefore the pathogen removal. As seen previously in 

Table 5, some desiccants have a higher pH than others. Wood ash has a very elevated 

pH and therefore is beneficial to use in a compost latrine. However, when added to the 

pile wood ash does not provide the air void space that other desiccants do, such as 

sawdust, rice husks and dry grass or leaves. These air voids are important in 

maintaining the oxygen flow within the pile to ensure it does not become anaerobic. 

Also, from the author’s experience sawdust is much more absorbent than wood ash and 
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therefore helps to maintain the low moisture levels that are desired for desiccation. With 

this said, the best solution may be to add a mixture of several types of desiccants 

making sure to include wood ash in order to increase the pH of the pile. 

 

Figure 10 shows the percentages of households that reported having used certain 

desiccants in their latrines. As can be seen, sawdust and wood ash are the two most 

widely used desiccants (95.7% and 76.8% respectively). This is also in correlation with 

the authors observations when inspecting the latrines. A mixture of sawdust and wood 

ash would provide a good amount of absorption, aeration and an elevated pH. However, 

20% of the households interviewed reported adding only sawdust and 4% reported 

adding only wood ash to their latrines. Due to its lower pH, saw dust alone will not raise 

the pH level high enough for pathogen destruction. On the other hand, wood ash alone 

may not provide adequate absorption of liquid nor sufficient aeration. 

 

95.7%

76.8%

7.2% 5.8% 4.3% 4.3%

sawdust wood ash dry grass or
leaves

dry dirt or sand rice husks coffee husks

 
Figure 10: Percentage of households who use various types of desiccant1 

 (as reported in the interview) 
1Values calculated as percentage of those who reported using desiccant 
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5.2.3 Method of depositing desiccant 

 

The method of depositing the desiccant into the latrine can be important in terms of the 

operation of the latrine as well as having some health impact on the user. The two main 

methods of adding desiccant are using a scoop or adding by the handful. The benefit of 

using a scoop is the amount of desiccant added is more easily regulated and consistent. 

For instance the latrine users can be taught to add one can of sawdust and one can of 

wood ash after each use, using an empty soup can. This is a much more precise amount 

then a handful.  

 

However, adding desiccant by the handful can be beneficial to the user’s health. Hand 

washing with soap and water has been shown to reduce diarrhea morbidity by 45% 

(WHO, 2004). However, where soap is not available or affordable ashes, clean mud or 

plants can be used to replace soap. If nothing else is available, it is recommended to rub 

your hands firmly together and rinse (Appleton and Sijbesma, 2005). In Peace Corps 

latrine projects in Panama, volunteers always promote hand washing as an integral part 

of the project. However, knowing that it can be difficult to change behaviors, in addition 

to teaching hand washing with soap and water, some volunteers teach users to rub their 

hands together in the desiccant while depositing it by the handful. This may increase the 

hygiene of the user; especially if the desiccant is wood ashes. 

 

The results from the interview and observation portions of the survey, which can be 

seen in Figure 11 and Figure 12, show that the majority of the latrine users deposit the 

desiccant by the handful (79% and 84% respectively). Adding desiccant by the handful 

may not be as beneficial for the operation of the latrine but may help to increase the 

immediate health of the user. 
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Figure 11: Method of depositing desiccant (results from interview) 

 
 

Percentage of 
families using 

scoop
16%
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families using 

hands
84%

 
Figure 12: Method of depositing desiccant (results from observation) 

 
 
5.2.4 Odor 

 

In addition to influencing the aesthetics of a latrine, the odor can be an indicator of how 

the latrine is being operated. Using the proper quantity and type of desiccant in the 

latrine can reduce the odor (Schönning and Stenström, 2004). When interviewed, many 
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caretakers said that when they had odor problems with their latrines they would add 

more desiccant which would eliminate the bad odors. These odors may be caused by 

excess liquid in the latrine or by uncovered excrement. Adding extra desiccant can solve 

both of these problems. Also, if the process in the latrine becomes anaerobic due to 

excess moisture and insufficient aeration, bad odors will be produced (Cairncross and 

Feachem, 1993). This can also be solved by adding extra desiccant and possibly stirring 

the pile to provide aeration. 

 

The results of the interview portion of the survey show a higher percentage of people 

that have experienced odor problems (41%) than the percentage of latrines in which the 

author experienced odor at the time of the observations (20%). These results are shown 

in Figure 13 and Figure 14. This may mean that although the latrines can produce odors 

at times, the latrine caretakers are easily able to solve the problem and eliminate the 

odor. With this said, the results show that the majority of the latrine households do not 

have odor problems with the latrine. This could be because such a high percentage of 

families use a sufficient amount of desiccant in their latrines. 

 

Households 
that have 

experienced 
bad odors in 
their latrine

41%

Households 
that have not 
experienced 
bad odors in 
their latrine

59%

 
Figure 13: Percentage of households that have experienced odor problems 

 (results from interview) 
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Figure 14: Percentage of latrines that had odor  

(results from observations) 
 
 

5.3 Changes in Health 

 

One aspect that is an important indicator of the success of a compost latrine project is 

the change in health of the user. According to the World Health Organization, improved 

sanitation can reduce diarrhea morbidity by 32% (WHO, 2004). This may be due to the 

increased health of the environment in which the user lives. 

 

In the interview portion of the survey, the latrine caretakers reported on the changes in 

the instances of diarrhea in their family after receiving the latrine as compared with 

before. The results seen in Figure 15 show that 35% of the families reported a decrease 

in the instances of diarrhea in their households. The improved sanitation for these 

households most likely contributed to this drop in illness; however it is important to 

understand that other factors may have been involved such as improved water systems.  
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Figure 15: Percentage of households with changes in instances of diarrhea after receiving 

their compost latrine (from interview results) 
 
 
 
5.4 Education Component of Compost Latrine Projects 
 
 
In all development projects the education and training of the beneficiaries of the project 

on the received technology is crucial. For the best results, this education should be 

implemented throughout all stages of the project. Appendix 2 explains the stages of a 

successful sanitation development project and how education is integrated from the 

author’s experience. 

 
5.4.1 Education methods 
 
 
In compost latrine projects education is especially important due to the amount of 

maintenance and monitoring that is needed to operate the latrines for pathogen removal. 

The author had the experience of providing training to recipients of compost latrines in 

the town of Kusapin, during her time as a Peace Corps volunteer. For the trainings the 

author adapted the training manual on compost latrines provided by Peace Corps 

Panama. Although the author was not involved with the trainings given to the sample 

communities surveyed, it is assumed that the information for those trainings was also 

taken from the manual provided by Peace Corps. 
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The educational component of the composting latrine project in Kusapin was 

implemented throughout the entire project. The major component of the education was a 

series of five trainings given to each family in their homes. The five trainings covered 

the following topics: dangers of excrement and importance of the latrine, construction 

of the latrine, use of the latrine, maintenance of the latrine, changing latrine chambers, 

latrine usage time, monitoring the contents of the chamber and using the compost. Table 

15 shows how the trainings were spaced throughout the project. To see the actual 

training materials and the English translations refer to Appendix 3.  

 

Table 15: Compost Latrine Trainings Timeline 
Training Time presented

1. Dangers of Excrement and the 
Importance of the Latrine

Before the family received their 
project materials

2. The Construction of the Latrine 
and the Use of the Latrine

Right before construction began

3. Maintenance of the Latrine Right after the latrine was 
completed

4. Changing Chambers and Latrine 
Usage Time

Week after the latrine was put 
into use

5. Monitoring the Contents of the 
Chamber and Using the Compost

Following week

 
 

 

5.4.2 Educational emphasis on proper pathogen removal mechanism 
 
 
In order for a compost latrine project to be successful, the educational component of the 

project should stress the correct operation of the latrine for pathogen removal. As seen 

in Chapter 3 there are two main methods in which a latrine can operate to destroy 

pathogens; enhanced temperature from decomposition and decreased moisture and/or 

increased pH from desiccation. It has been shown that in developing countries including 

Panama, the majority of latrines operate by means of desiccation. Therefore, the 

education and training component of the project should emphasize operation of the 

latrines for pathogen removal via desiccation. 

 

In the trainings done by the author the importance of adding desiccant to the latrine was 

emphasized many times throughout the sessions (see Appendix 3). The types of 
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desiccants that could and could not be used were explained to the recipients (see Figure 

22 andFigure 23). The need to always have desiccant available to deposit was also 

stressed (see Figure 22 andFigure 24). In addition, recipients were taught to keep the 

contents of the chambers dry by washing themselves in a shower instead of over the 

latrine seat to prevent the water from entering the latrine and by making sure urine did 

not fall in the latrine chamber (see Figure 22). 

 

Even though the main emphasis of the trainings appears to be pathogen removal through 

desiccation, there are several places that lean towards removal through decomposition 

(Figure 22,Figure 23,Figure 30 andFigure 31). This may be due to the fact that Peace 

Corps Volunteers in Panama are still taught that the main removal mechanism in 

compost latrines is decomposition at high temperatures. One place where this is 

revealed is the fact that there is no emphasis on using desiccants with high pH. Wood 

ash, which has a high pH, is offered as one acceptable desiccant but the recipients are 

not encouraged to always add it to their piles. In operation through decomposition the 

carbon nitrogen ratio and the bulk of the desiccant are most important, not a high pH as 

in desiccation. In the author’s survey this problem is shown in the 20% of households 

that reported using only sawdust in their latrines. Another issue is the fact that recipients 

are taught to keep their latrines dry yet at the same time instructed that the air in the 

chambers should be warm and humid (see Figure 30 andFigure 31). Once again, this 

inconsistent information is a result of assuming that pathogen removal occurs through 

decomposition. 

 

One solution to these inconsistencies could be to teach operation of the latrine for 

pathogen removal through desiccation. This would include emphasizing the addition of 

a mixture of desiccants with high pH such as wood ash, and bulk such as sawdust, as 

well as explaining the importance of drying the contents of the chamber. One problem 

with this solution could be its effect on the quality of the final compost. 

 

Compost produced through desiccation may not be fully decomposed and will have a 

higher pH. The free organic compost that compost latrines produce is one reason why 

families in Panama have adapted to using them. During the author’s survey, several 

families made a point of emphasizing how the compost produced by the latrines allowed 

them to plant in areas where nothing would grow prior. The results of the survey show 
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that 84% of the households that had already harvested compost, used the compost on 

their plants such as banana, yucca, beans, cacao and coffee. Therefore, if the compost 

resulting from desiccation has a decreased quality, this could have an effect on the 

communities’ acceptance of the latrine. 

 

Producing pathogen-free compost and gaining the community’s acceptance of the 

latrine are both crucial in the success of a compost latrine project. This may require a 

compromise between pathogen content and fertilizer quality. Future work may be 

needed to determine if there is some optimal process where the latrine produces usable 

compost and pathogen removal takes place via desiccation. 
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Chapter 6: Conclusions and Recommendations 

 

In the Ngäbe-Bugle indigenous region of Panama, compost latrines have been 

implemented as a viable solution to the problem of a lack of proper sanitation. 

However, for a compost latrine project to be successful the latrines must be operated for 

pathogen removal either through aerobic decomposition at high temperatures or 

desiccation at high pH. Several studies have shown that the majority of compost latrines 

in developing countries never reach high enough temperatures for pathogen removal 

through decomposition; instead the main removal mechanism is desiccation at high pH. 

Knowing the main mechanism for destroying pathogens, there still had not been much 

research to show if the latrine users are actually operating the latrines for pathogen 

removal. 

 

This report showed that in the six communities surveyed with a sample size of 76 

compost latrines, 94.7% (SD of  ±12.3%) of the latrines had some desiccant visible in 

their latrine chamber and 71% (SD of ±12.8%) of the households were using a sufficient 

amount of desiccant for pathogen removal (1 – 2 cups per use). In addition, 78% of the 

households reported using wood ash as one of their desiccants, which is important in 

raising the pH of the pile as well as it can serve as an alternative to soap in hand 

washing. However, 20% of the households reported using only sawdust, which will not 

raise the pH high enough for pathogen destruction.  

 

In order to increase the amount of houses that are operating their latrines for pathogen 

removal, the education and training provided to the latrine users must emphasize 

pathogen removal via desiccation at high pH. Currently, the training provided to the 

latrine users emphasizes adding desiccant to the latrine but as a means to reach aerobic 

decomposition. In order for the latrines to operate via desiccation, the trainings need to 

be revised to stress the need to add desiccants with high pH such as wood ash, to the 

latrine chamber. The trainings should teach the latrine users that wood ash is essential in 

destroying the disease causing microorganisms in the excrement and bulky desiccants 

such as sawdust or dry grass are needed to provide air flow and absorb moisture. They 

should be taught to add 1 -2 cups of these two types of desiccants mixed together, after 

each use of the latrine. 
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One disadvantage of desiccation at high pH is the possibility of producing poor quality 

compost. In order to refine the work presented in this paper further investigations are 

needed to establish what the actual properties are of the final compost including pH and 

decomposition. This will help to determine if the quality of the compost is greatly 

compromised.  

 

Future research should also be conducted to determine how important the quality of the 

final compost is in the community’s acceptance of the latrine. The most important 

function of the latrines is to contain and remove disease causing pathogens; however the 

families need to accept the latrines in the first place for this to take place. A survey 

could be conducted to find out what the families’ main reasons are for accepting the 

latrine. This will help clarify if work is needed in finding a method of removing 

pathogens through desiccation without greatly compromising the quality of the compost 

produced.  
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Appendix 1a: Compost Latrine Survey Observation Portion 
 

Community Surveyed:

1 Population in the community:
2 Total number of houses in the community:
3 Number of houses with a composting latrine:
4 Number of houses with another type of latrine/septic system:

1 Is there a sack/container of desiccant in the latrine? (Y/N)
2 Is there a scoop present for the desiccant? (Y/N)

Is there a presence of desiccant inside the latrine box? (Y/N)
How much? (eyeball a ratio or write a description below)

4 Is the latrine seat covered properly? (Y/N)
5 Is there a bad odor? (1 no odor . . . . . . . . 5 bad odor)
6 Is the latrine clean? (1 clean . . . . . . . . . . 5 dirty)

Is the latrine in working condition (seats in place, tubes
connected, compost doors in place, no major holes etc.)? (Y/N)
If not, describe the problem below.

7

Latrine Number

5

3

Observations:

Describe the economic situation of the community:

Surveyed by:

Descriptions (Indicate question and latrine number):

Community Statistics:

Composting Latrine Survey Observations
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Appendix 1b: Composting Latrine Survey Interview Portion 
 

Community Surveyed:    Surveyed by: 
Latrine Number:     Role of Interviewee in the house: 
 
1. ¿Cuando recibió su letrina? (en cual año) (When did you relieve your latrine?) 
 
2. ¿Quién usa la letrina? ¿Los niños también? (Who uses the latrine? Kids too?) 
 
3. ¿Usa material seco? (Do you use desiccant?) 
 
4. ¿Qué tipo de material seco usa? (What type of desiccant do you use?) 
 
5. ¿Cuáles otros materiales secos han usado? (What other types of desiccant have you 
used?) 
 
6. ¿Cuándo echa el material seco? ¿Todos lo hacen? (When do you add desiccant? Does 
everyone?) 
 
7. ¿Cómo lo echa? (con su mano o una lata) (How do you add it? With a scoop or by the 
handful?) 
 
8. ¿Qué cantidad de material seco echa? (cuantos puñados o latas) (How much do you 
add?) 
 
9. ¿A veces tiene su letrina mal olor? (Does your latrine ever smell bad?) 
 
10. ¿En cual mes empezó usar el lado en uso? (In what month did you begin to use the 
latrine side in use?) 
 
11. ¿En cual mes va a cambiar y usar el otro lado? (In what month are you going to 
change and use the other side?) 
 
12. ¿Usa el abono? (Do you use the compost?) 
 
13. ¿Cómo lo usa? (How do you use it?) 
 
14. ¿Recibió capacitación sobre el uso y mantenimiento de la letrina? ¿Quien se la dio? 
(Did you relieve training over the operation and maintenance of the latrine? Who was 
the trainer?) 
 
15. ¿Hay muchos casos de diarrea en la casa? ¿Por cuantos días han tenido diarrea en el     

mes pasada? ¿Los niños? (Are there many cases of diarrhea in the house? How 
many days have you had diarrhea in the past month? And the children?) 

 
16. ¿Había mas casos de diarrea cuando no tenia su letrina? (Were there more cases of 

diarrhea before you had your latrine? 
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Appendix 2: Steps in a Successful Sanitation Development Project 
 
 

Community Members 
recognize a problem1 

Form Committee2 

Is problem 
real, 

important and 
affects 

community? 

Yes 

Educate committee on all 
possible solutions3 

Is there an 
appropriate 
solution?

Yes

Does 
committee 

accept 
solution(s)? 

Yes 

Educate community on solution(s) 
and assess interest4 

 
Does community 
accept solution? 

Yes 

Educate the committee on grant writing5 

Solicit funding 

Funding 
received? 

Yes 

No

No 

No Committee members choose 
project recipients6 

Educate recipients 
on importance of 

project6 

Recipients 
continue to 

show interest 
in project? 

No

Yes 

No 

No

 
B 

A 
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Require recipients to 
provide their share of 

project materials6 

Acquire 
materials 

by 
deadline? 

Yes 

No 

A 

 
B 

Carry out construction 
and educate on Use and 

Maintenance7 

Is construction 
complete including 

recipients 
responsibilities? 

No 

Yes 

Review education on 
importance, use and 

maintenance8 

Recipients 
begin use of the 

system8 

Educate on long term 
maintenance and trouble 

shooting techniques9 

Train interested 
recipients to be future 

educators10 

Continue 
monitoring system9 

New trainers continue to 
develop similar projects 
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Appendix 2 Notes: 
 
1. Community Initiation: It is important that the community itself recognizes that there is 
a problem. The situation that they are addressing should be a real problem that is 
important and affects the community. 
 
2. Committee Formation: The selection of a dedicated core group that will serve as the 
leaders for the project is essential to a successful project. 
 
3. Appropriate Solution: In order to determine the best solution to the problem, all 
possible solutions must be researched. This is an important step for direct training. 
Many times the local people only know one solution that may not be the best. They 
must be educated on any other solutions that are available. In this way they can weigh 
the pros and cons of all possible solutions to choose the one most appropriate to their 
situation. The local community members are better able than an outside development 
worker to decide which solution is most appropriate, once given the knowledge to do 
so.  
 
4. Assessing Community Interest: Once a solution is decided upon, it is essential to 
inform the community and assess their interest in the project. Direct training is very 
important here, especially if the solution chosen is a new technology foreign to the 
community as a whole. Only once the community is familiar with the chosen solution 
can they become active in supporting the project. 
 
5. Acquiring Funding: Direct training is also important when writing proposals for grant 
money. In order for the project to be repeatable, the committee must understand how to 
write another proposal in the future and make connections with funding organizations. 
 
6. Choosing Project Recipients/Location of Project: Selecting which families or area of 
the community will receive the project can be the most important step. It is important to 
determine the level of interest of the recipients. One way to do this is to allow the 
members of the core committee to make the decision, understanding that they know 
their community best. Once the participants are chosen, initial education on the 
importance of the project and/or requiring the recipients to provide some of the 
materials for the project, can also reveal whether the entire family is truly interested in 
being a recipient or not. The list of recipients can still easily be modified at this stage. 
 
7. Construction: During the construction phase it is imperative that the recipients 
themselves are directly involved in the construction process, giving them a sense of 
ownership. Also direct training is essential on the importance, use and maintenance of 
the system. That way they are more familiar with the system even before it is 
completed. 
 
8. Initial Use: Once the system is completed repetition of the direct training on the use 
and maintenance of the system is very important. Continued follow up and 
encouragement could be necessary to ensure that the system is being used by all 
members of the family. Also education on problem solving is important, empowering 
the recipients themselves to fix any problems that may occur with the system. This is 
essential in ensuring continued use of the system. 
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9. Future Use: Once the initial use phase is completed it is still important to review the 
previous training and provide any further training necessary once the recipients have 
been using the system for a time. 
 
10. Empowering Interested Participants: To ensure that the interest in the project spreads 
throughout the community and that the project is repeatable it is important to select the 
most interested participants for a special training on how to be trainers. This empowers 
them to be local experts on the system in order to train others in the future if the project 
is repeated. 
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Appendix 3: Compost Latrine Training Materials Used by Author 

 

Figure 16: Training Poster 1 
 

 

Figure 17: English translation of Training Poster 1 
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Figure 18: Training Poster 2 
 
 

 

Figure 19: English translation of Training Poster 2 
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Figure 20: Training Poster 3 
 
 

 

Figure 21: English translation of Training Poster 3 
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Figure 22: Training Poster 4 
 
 

 

Figure 23: English translation of Training Poster 4 
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Figure 24: Training Poster 5 
 
 

 

Figure 25: English translation of Training Poster 5 
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Figure 26: Training Poster 6 
 

 

Figure 27: English translation of Training Poster 6 
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Figure 28: Training Poster 7 
 

 

Figure 29: English translation of Training Poster 7 



 50

 

Figure 30: Training Poster 8 
 
 

 

Figure 31: English translation of Training Poster 8 
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Figure 32: Training Poster 9 
 

 

Figure 33: English translation of Training Poster 9 
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Appendix 4: Data for Both Observation and Interview Portions of Surveyed Communities 
 

Community 1: La Gloria
Surveyed on: August 10, 2006

1 2 3 4 5 6 7 8 9 10 11 12
1 Number of people in house 7 6 7 5 4 8 6 8
2 Number of people who use composting latrine 0 6 6 5 3 8 6 8
3 Do they use desiccant in the latrine? Y Y Y Y Y Y Y

Types of desiccant used:
sawdust Y Y Y Y Y Y Y
wood ash Y Y N Y Y Y Y
dry grass or leaves N N N N N N Y
rice husks N N N N N N N
dry dirt N N N N N N N
coffee husks N N N Y N N N

5 Who deposits desiccant? Everyone (E) or Adults(A) E A E A A E A
6 How do they deposit desiccant? Handfuls (H) or Scoop (S) H H H S H H H
7 How many handfuls or scoops do they deposit? 3 2 2.5 4.5 3 4.5 1.5
8 Have they had problems with bad odors? N Y N N Y N Y

9
Have they used the final compost Yes (Y), No (N) or Have not 
yet harvested (NA) Y Y N N NA N N

10
Do they have (M)ore, (L)ess of the (S)ame cases of diarrhea 
now, compared to before they had the compost latrine? L S S S S S S

1 2 3 4 5 6 7 8 9 10 11 12
1 Is there a sack/container of desiccant in the latrine? (Y/N) Y Y Y N N N Y N Y
2 Is there a scoop present for the desiccant? (Y/N) N N N N N N N

Is there a presence of desiccant inside the latrine box? (Y/N) Y Y Y Y Y Y Y Y
How much? (eyeball a ratio or write a description below) 40 10 10 20 7 40 15 40

4 Is the latrine seat covered properly? (Y/N) Y Y Y N N Y N Y
5 Is there a bad odor? (1 no odor . . . . . . . . 5 bad odor) 1 1 1 1 3 1 1 1
6 Is the latrine clean? (1 clean . . . . . . . . . . 5 dirty) 1 1 2 1 2 1 2 1

Is the latrine in working condition (seats in place, tubes
connected, compost doors in place, no major holes etc.)? (Y/N) N Y Y N N Y Y Y N Y Y
If not, describe the problem below.

4

Latrine Number
Compiled Interview Data:

Surveyed by: Josephine Kaiser

7

Latrine Number
Observations:

3

 
Figure 34: Data for Community 1, La Gloria 
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Community 2: Milla 3
Surveyed on: September 28, 2006

1 2 3 4 5 6 7 8 9 10
1 Number of people in house 2 7 1 7 6 5 5 5
2 Number of people who use composting latrine 2 1 1* 2 6 2 5 1
3 Do they use desiccant in the latrine? Y Y N Y Y Y Y Y

Types of desiccant used:
sawdust Y Y Y Y Y Y Y
wood ash Y N Y N N N N
dry grass or leaves N N N N N N N
rice husks N Y N N N N N
dry dirt N N N N N N N
coffee husks N Y N N N N N

5 Who deposits desiccant? Everyone (E) or Adults(A) E A A A
6 How do they deposit desiccant? Handfuls (H) or Scoop (S) H H S H
7 How many handfuls or scoops do they deposit? 2 2 1 2
8 Have they had problems with bad odors? Y N Y N N N N N

9
Have they used the final compost Yes (Y), No (N) or Have not 
yet harvested (NA) NA NA NA NA N NA Y NA

10
Do they have (M)ore, (L)ess of the (S)ame cases of diarrhea 
now, compared to before they had the compost latrine?

*Not always

1 2 3 4 5 6 7 8 9 10
1 Is there a sack/container of desiccant in the latrine? (Y/N) Y Y N Y Y Y Y Y
2 Is there a scoop present for the desiccant? (Y/N) N N N N Y N N

Is there a presence of desiccant inside the latrine box? (Y/N) Y Y Y Y Y Y Y Y
How much? (eyeball a ratio or write a description below) 20 50 2 15 20 15 20 20

4 Is the latrine seat covered properly? (Y/N) N N N N Y N Y N
5 Is there a bad odor? (1 no odor . . . . . . . . 5 bad odor) 1 1 1 1 1 1 1 1
6 Is the latrine clean? (1 clean . . . . . . . . . . 5 dirty) 1 3 4 2 1 2 1 1

Is the latrine in working condition (seats in place, tubes
connected, compost doors in place, no major holes etc.)? (Y/N) Y Y N N Y Y Y Y Y Y
If not, describe the problem below.

Surveyed by: Josephine Kaiser

Compiled Interview Data:
Latrine Number

4

7

Latrine Number
Observations:

3

 
Figure 35: Data for Community 2, Milla 3 
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Community 3: Valle Risco
Surveyed on: August 13-14, 2006

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37
1 Number of people in house 13 14 14 8 14 6 8 9 3 5 10 5 8 6 7 4 6 6 15 18 6 20 8 13 7 5 15 22 15 15 8
2 Number of people who use composting latrine 13 14 14 8 14 6 8 9 3 5 10 5 8 6 7 4 6 6 15 18 6 20 8 13 7 5 15 22 15 15 8
3 Do they use desiccant in the latrine? Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

Types of desiccant used: Y
sawdust Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y N Y Y Y Y Y N Y Y N Y Y Y Y
wood ash Y Y Y Y Y Y Y Y Y Y Y N Y N Y Y Y Y Y Y N Y N Y Y Y Y Y Y Y Y
dry grass or leaves N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N
rice husks N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N Y
dry dirt N N N N Y N N N N N N N N N N Y Y N N N N N N N N N N N N N N
coffee husks N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

5 Who deposits desiccant? Everyone (E) or Adults(A) E A E A E E A E E E E E A E E E E E E E A E A E E A E E E E
6 How do they deposit desiccant? Handfuls (H) or Scoop (S) H S H H H H H H S H H H H/S H H H S S H H S S H H H H H S S H H
7 How many handfuls or scoops do they deposit? 2 4 3 5 2 1.5 4 3.5 DE 1.5 2.5 3 DE 2 2 5.5 DE 1 DE 2 4 2 2 6 3 2 2 1 1 2 2
8 Have they had problems with bad odors? N N Y Y N Y Y N N N Y Y Y Y Y N Y N N N N N N N N N Y N Y N Y

9
Have they used the final compost Yes (Y), No (N) or Have not 
yet harvested (NA) Y NA NA Y Y NA Y Y Y Y Y Y Y Y Y N Y Y Y Y Y Y Y N Y Y Y Y Y Y Y

10
Do they have (M)ore, (L)ess of the (S)ame cases of diarrhea 
now, compared to before they had the compost latrine? M M S L S L L S S S L L S L L L L S S S S M S S S S S S

DEPENDS DEPENDS DEPENDS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37
1 Is there a sack/container of desiccant in the latrine? (Y/N) Y N Y Y Y Y Y Y Y Y Y Y Y Y N Y Y N Y Y Y Y Y Y Y Y Y Y N Y Y N N Y
2 Is there a scoop present for the desiccant? (Y/N) N N N N N N N N N Y N N N N N N N N Y Y N N N Y Y N N N N Y N N N N

Is there a presence of desiccant inside the latrine box? (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y N Y Y
How much? (eyeball a ratio or write a description below) 20 15 2 15 40 2 10 20 40 40 10 20 10 50 7 15 40 2 15 20 15 10 10 15 15 25 40 2 1 1 10 5 10

4 Is the latrine seat covered properly? (Y/N) N Y N Y Y N N Y Y N N N N N N Y Y N Y Y N Y N Y Y Y Y N N N N N N N
5 Is there a bad odor? (1 no odor . . . . . . . . 5 bad odor) 1 2 2 2 1 1 1 2 2 3 1 2 1 1 2 1 1 1 1 1 1 1 2 1 1 1 1 1 2 1 1 2 1 2
6 Is the latrine clean? (1 clean . . . . . . . . . . 5 dirty) 1 2 1 1+ 1 2 1 1 1 1+ 1 1 1 1 2 1+ 1+ 2 1 1 1 1 2 1 1 1 1 1 1 1 1 1 1 3

Is the latrine in working condition (seats in place, tubes
connected, compost doors in place, no major holes etc.)? (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y N Y Y Y Y Y Y Y Y Y Y Y N Y
If not, describe the problem below.

4

Latrine Number

Surveyed by: Josephine Kaiser

Compiled Interview Data:
Latrine Number

7

Latrine NumberLatrine Number
Observations:

3

 
Figure 36: Data for Community 3, Valle Risco 
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Community 4: Santa Marta
Surveyed on: August, 2006

1/2 3 4 5 6 7 8 9 10
1 Number of people in house 15 16
2 Number of people who use composting latrine 4 6
3 Do they use desiccant in the latrine? Y Y Y

Types of desiccant used:
sawdust Y Y Y
wood ash Y Y Y
dry grass or leaves Y N Y
rice husks N N N
dry dirt N N N
coffee husks N N N

5 Who deposits desiccant? Everyone (E) or Adults(A) A E A
6 How do they deposit desiccant? Handfuls (H) or Scoop (S) H S H
7 How many handfuls or scoops do they deposit? 2 3 1.5
8 Have they had problems with bad odors? N N N

9
Have they used the final compost Yes (Y), No (N) or Have not 
yet harvested (NA) Y NA Y

10
Do they have (M)ore, (L)ess of the (S)ame cases of diarrhea 
now, compared to before they had the compost latrine? S L L

1 2 3 4 5 6 7 8 9 10
1 Is there a sack/container of desiccant in the latrine? (Y/N) N Y Y N Y
2 Is there a scoop present for the desiccant? (Y/N) Y N N N N

Is there a presence of desiccant inside the latrine box? (Y/N) Y Y Y Y
How much? Lacking (L), Sufficient (S) or Excess (E) S S L L

4 Is the latrine seat covered properly? (Y/N) N YN Y Y
5 Is there a bad odor? (1 no odor . . . . . . . . 5 bad odor) 1 1 1 1
6 Is the latrine clean? (1 clean . . . . . . . . . . 5 dirty) 2 4 1 2

Is the latrine in working condition (seats in place, tubes
connected, compost doors in place, no major holes etc.)? (Y/N) Y Y Y Y N N N N N
If not, describe the problem below.

7

Latrine Number
Observations:

3

Surveyed by: PCV Lane Olsen

Compiled Interview Data:
Latrine Number

4

 
Figure 37: Data for Community 4, Santa Marta 
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Community 5: Cilico Creek
Surveyed on: September 8, 2006

1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 Number of people in house 13 10 8 15 7 5 6 7 13 7 8 4
2 Number of people who use composting latrine 13 10 8 15 7 5 6 7 13 7 8 4
3 Do they use desiccant in the latrine? Y Y Y Y Y Y Y Y Y Y Y Y Y

Types of desiccant used:
sawdust Y Y Y Y Y Y Y Y Y Y Y Y Y
wood ash N Y Y Y Y N Y Y N Y Y Y Y
dry grass or leaves N N N N N N Y N Y N N N N
rice husks N N N N N N N N N N N N N
dry dirt N N N N N N N N N N N Y N
coffee husks N N N N N N N N Y N N N N

5 Who deposits desiccant? Everyone (E) or Adults(A) A A E E E E E E A E E
6 How do they deposit desiccant? Handfuls (H) or Scoop (S) H S H H H H H H H H H
7 How many handfuls or scoops do they deposit? 1 2 3 2 2.5 1 4.5 3 3 4.5 2
8 Have they had problems with bad odors? N Y Y N N Y N Y Y N N Y Y

9
Have they used the final compost Yes (Y), No (N) or Have not 
yet harvested (NA) Y NA NA Y Y NA Y NA NA NA NA NA Y

10
Do they have (M)ore, (L)ess of the (S)ame cases of diarrhea 
now, compared to before they had the compost latrine? S L S L L S L S L L

ARTESAN

1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 Is there a sack/container of desiccant in the latrine? (Y/N) Y Y N Y Y Y Y Y Y Y N Y Y N
2 Is there a scoop present for the desiccant? (Y/N) N Y N N N N Y N Y N N

Is there a presence of desiccant inside the latrine box? (Y/N) Y Y Y Y Y Y Y Y Y Y Y Y Y
How much? (eyeball a ratio or write a description below) 20 10 20 30 30 20 30 5 25 15 20 5 5

4 Is the latrine seat covered properly? (Y/N) Y N Y Y Y Y Y N Y Y Y Y Y Y
5 Is there a bad odor? (1 no odor . . . . . . . . 5 bad odor) 1 1 1 1 1 1 1 1 1 1 1 1 1 1
6 Is the latrine clean? (1 clean . . . . . . . . . . 5 dirty) 1 1 1 1 1 1 1 1 1 3 1 1 1 1

Is the latrine in working condition (seats in place, tubes
connected, compost doors in place, no major holes etc.)? (Y/N) Y Y Y Y Y Y Y Y Y Y N Y Y Y
If not, describe the problem below.

7

Latrine Number
Observations:

3

Surveyed by: Josephine Kaiser

Compiled Interview Data:
Latrine Number

4

 
Figure 38: Data for Community 5, Cilico Creek 
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Community 6: El Norteño
Surveyed on: September 9, 2006

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 Number of people in house 20 13 16 13 4 11 5 4
2 Number of people who use composting latrine 20 4 16 13 4* 11* 5 4
3 Do they use desiccant in the latrine? Y Y Y Y Y Y Y Y

Types of desiccant used:
sawdust Y Y Y Y Y Y Y Y
wood ash Y Y Y Y N N N Y
dry grass or leaves N N N N N N N N
rice husks Y N N N N N N N
dry dirt N N N N N N N N
coffee husks N N N N N N N N

5 Who deposits desiccant? Everyone (E) or Adults(A) A A E E E E E
6 How do they deposit desiccant? Handfuls (H) or Scoop (S) H H S H H H H
7 How many handfuls or scoops do they deposit? 3 ? 1.5 1.5 3.5 2 2 1
8 Have they had problems with bad odors? N Y Y Y N N N Y

9
Have they used the final compost Yes (Y), No (N) or Have not 
yet harvested (NA) NA NA NA NA NA NA NA NA

10
Do they have (M)ore, (L)ess of the (S)ame cases of diarrhea 
now, compared to before they had the compost latrine? S S L S S S

1/2 bucket each day *Not always

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 Is there a sack/container of desiccant in the latrine? (Y/N) N N N Y Y N Y Y Y
2 Is there a scoop present for the desiccant? (Y/N) N N N Y N N

Is there a presence of desiccant inside the latrine box? (Y/N) N N N Y Y Y Y Y Y
How much? (eyeball a ratio or write a description below) 0 0 0 15 10 2 10 20 20

4 Is the latrine seat covered properly? (Y/N) Y N N Y Y N Y N N
5 Is there a bad odor? (1 no odor . . . . . . . . 5 bad odor) 1 2 2 1 1 1 1 1 1
6 Is the latrine clean? (1 clean . . . . . . . . . . 5 dirty) 1 3 3 1 1 1 2 1 1

Is the latrine in working condition (seats in place, tubes
connected, compost doors in place, no major holes etc.)? (Y/N) Y Y N N N N Y Y Y N Y N Y Y Y N Y Y N N
If not, describe the problem below.

7

Latrine Number
Observations:

3

Surveyed by: Josephine Kaiser

Compiled Interview Data:
Latrine Number

4

 
Figure 39: Data for Community 6, El Norteño 


