
LANDSCAPE ARCHITECTURE 
FOR HUMANITY

AN APPROACH TO IMPROVING HEALTH IN RURAL COMMUNITIES

By
Jessica Alyssa Marie Soleyn

A Terminal Project Presented to the Department of
Landscape Architecture of the University of Florida
In Partial Fulfillment of the Requirements for the 

Degree of Master of Landscape Architecture

UNIVERSITY OF FLORIDA

2015



To my friends in El Socorro



CONTENTS
ACKNOWLEDGMENTS 6

INTRODUCTION 8

Environmental Challenges 8

Assumptions and Limits 10

Objectives  10

Approach 11

Research approach diagram 12

Methods  13

Location 14

LITERATURE REVIEW 15

Definitions 15

Context Characteristics 16

Extent and Nature of Problem 18

Traditional Hazards 20

Theoretical Perspectives and Models 23

Literature Review Summary 28

STUDY AREA 29

Nicaragua Environment and Cultural Context 29

Nicaragua Environmental Health 31

Community Interviews 38

Expert Interviews 48

Photovoice Activity          50

interpretation 56

Summary 57

ANALYSIS 58

Prioritization Matrix 59

El Socorro Analysis and Evaluation 63

Air, Water, Soil  64

Production 66

Infrastructure & Services                   68

Local Ecosystems & Biodiversity  70



Proximity To Amenities  72

Evaluation summary 74

Priorities 75

Pollution Prevention - Water Quality 75

Access - Infrastructure and Services 75

Priorities Summary 76

Synthesis 77

Summary of key findings 78

From Literature 78

From Fieldwork 78

From Analysis & Synthesis 78

RECOMMENDATIONS AND GUIDELINES 79

Opportunity 1: Improve Sanitation  79

Recommendation 1: Manage Waste Ecologically 80

Types of Ecological Sanitation 81

Implementing EcoSan in El Socorro 85

Sample analysis diagram 87

Guidelines for Site Analysis 88

Soil

Topography

Water

Sun/ Shade Patterns

Built Features

Users, Spaces, Views, Senses

Opportunity 2: Manage Stormwater   93

Recommendation 2:  Incorporate Surface Drainage 93

Types of Systems 94

Diversions 95

Guidelines for Implementing Diversions 97

Vegetation 97

Cross Section Shape 97

Outlets 98



Control Erosion  99

3 Basic Side Drain Shapes 99

Surface Drainage and Ecological Sanitation Examples In Context 100

Opportunity 3: Increased Social and Economic Opportunity 101

Recommendation 3: Build Community Center 101

Natural Building Techniques 101

Siting and Layout Considerations 101

For ventilation:  102

For Shading: 102

Plantings 103

Building Materials  104

CONCLUSION 105

Reflections 106

REFERENCES 107



6

ACKNOWLEDGMENTS
I thank God for being my ever-faithful, source of hope and strength. 

I am also extremely grateful to my advisors Kay Williams and Tina Gurucharri for their 

patient guidance, support, enthusiasm and encouragement throughout the research 

process. I am sincerely thankful to have had the opportunity to learn from professors like 

you who not only have experience and wisdom but also show great care and interest in 

your students. 

A special thanks to my Mom for always pushing me to challenge myself and to give my best 

in everything that I do. I would not have made it to this point without your unconditional 

and selfless love. 

To the people at AMOS Health and Hope, thank you for the opportunity to be a part of the 

work you do in Nicaragua. 

And to my host family in El Socorro, thank you Carmen, Santos, Hector, Milton, and Nelson 

for generously opening your home and welcoming us into your community. 

I also thank everyone who took the time to participate in my research activities: Carlos 

Santos, Maria, Danely, Jonathan Dain, Glenn Galloway, Esther Obonyo, David Grist, David 

Isaac. Thank you for your willingness to help me out. 

Finally, I thank all my wonderful friends and family for your thoughts and prayers for me. I 

thank you for motivation and encouraging words that helped me to keep going.  



7

ABSTRACT

The present project seeks to investigate the process of sustainable, participatory 

community development to improve environmental health. The primary goal is to determine 

the role of landscape architecture in environmental health and community development at 

the international level. Specifically, this research seeks to address the idea that a landscape 

approach to the environmental health issues in rural communities is an effective way to provide 

sustainable solutions that improve quality of life and promote livelihoods through partnership 

with and empowerment of local peoples. The study uses a combination of primary and 

secondary qualitative analysis research methods adapted from the Human Centered Design 

approach.  Primary resesarch took place in the rural community of El Socorro, Nicaragua and 

with local experts at the University of Florida. Secondary research examined current literature 

on environmental health, community development practice and public health to understand 

the various contexts, extent and nature, and theoretical perspectives of issues of health related 

to the landscape. Emphasis was placed on understanding the determinants of health, defining 

characteristics of place, ecological processes, and design methods and tools. A process was 

developed to analyze this data and set priorites for the study community, El Socorro. The study 

resulted in the development of guidelines and recommendations that would address traditional 

environmental health hazards at the landscape level in the community. It is hoped that this 

project will encourage increased coordination between design professionals and public health or 

community development practitioners as well as be a practical tool for improving the quality of life 

for those living in poor environmental conditions. 
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INTRODUCTION

 Around the world, poverty persists because of a lack of basic needs and access to 

resources. Often in contexts where there is a lack of action or even ability to take action by the 

government or local organizations, those in the most dire situations become dependent on 

foreign aid. Increasingly programs are aimed at developing innovative solutions that will create 

lasting change by empowering and equipping the very people in need to be able to design 

appropriate solutions to their own problems. A crucial first step in this process is securing 

“health-for-all,” the principle first described in the Alma Alta Declaration of 1978. It is the idea that 

all of the world’s people are entitled to a level of health that enables them to lead socially and 

economically productive lives. In more recent times, the strategies and principles of the People’s 

Health Charter are widely accepted as a path to achieving health for all in the 21st Century.  The 

charter asserts that health is a human right and emphasizes the need to tackle the broader 

determinants of health which include: economic, social, political, and environmental challenges, 

war violence, conflict, and natural disasters (Skolnik, 2012).

ENvIRONMENTAL CHALLENGES

An estimated 24 percent of the global disease burden and 23 percent of all deaths can 

be prevented through environmental interventions (Furu et al., 2008). Hazards in the physical 

environment remain disproportionately the burden of individuals, households, and societies 

that also face socio-economic inequalities. For rural areas in particular, home to 70 percent of 

the world’s poor (World Bank, 2015), the natural environment serves not only as a habitat but 

also as a source of livelihood. Agriculture is the main source of income and employment in these 

contexts. Often lacking assets or economic opportunities as well as having limited access to 

education and facing other disadvantages rooted in social and political inequalities, rural peoples 

become confined to an unhealthy environment and the cycle of poverty. Impacts of traditional 

hazards—that is, health risks that are a consequence of lack of access to clean water, inadequate 

sanitation, poor waste disposal, indoor air pollution, and vector-borne diseases such as malaria—

1
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is three times higher globally compared to modern hazards, which include urban air pollution 

and problems arising from industrial chemicals and wastes.  Children in the poorest performing 

regions are 180 times more likely to die from environmentally mediated disease conditions as 

compared to those in the best performing regions (Furu et al., 2008). These alarming statistics 

are hard to believe in the 21st Century yet persist and have the potential to become even worse 

in the face of climate change and increasing environmental degradation. Securing environmental 

health is increasingly a challenge to promote ecologically sustainable development and reduce 

hazardous environmental exposures while increasing economic and social capital.

Much research has supported the notion that for complex problems such as environmental 

health in rural or resource poor contexts, there is a need for coordinated and coherent efforts 

among multiple disciplines. Landscape architecture stands out as a potential key contributor 

of solutions to these problems because of its focus on balancing the needs of humans and the 

environment through appropriate planning, design and management of the land. Yet, currently 

there remains a lack of coordination between landscape architects and other professionals 

working in poor rural contexts. This research builds upon the idea that approaching the 

environmental health challenges from a landscape perspective can and should play a greater 

role in efforts to achieve health for all, and advocates that landscape architects be leaders in this 

process. 

Working with other professionals, such as community development workers, government 

staff, engineers, architects, ecologists or economists, it is important that they understand the 

issues at the landscape level and be involved in the design process. This study demonstrates one 

possible way of educating the various stakeholders - through a case study. The rural communities 

of Nicaragua are an example of contexts facing traditional environmental issues that could 

be adressed using a landscape approach.  This study applies  the research considerations to 

the remote community of El Socorro, Nicaragua, in the mountains of the Matagalpa region of 

Nicaragua. In Nicaragua, the least densely populated country in Central America, rural dwellers 

comprise nearly half of the total population. Lack of access to resources and environmental 

hazards contribute to the prevelant health concerns: infant mortality, maternal mortality, child 

nutrition, communicable and non-communicable diseases. Addressing these issues in the rural 

context from a landscape perspective could help could help create sustainable solutions that 
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improve health and quality of life for the rural poor while at the same time preventing or healing 

environmental degradation. 

ASSUMPTIONS AND LIMITS

This study is designed on the premise that design solutions for developing countries 

are most effective and sustainable when they are generated by the people themselves in a 

participatory manner. Therefore, the study will not prescribe solutions but rather provide 

guidelines using the information gathered to create and implement solutions customized to the 

specific needs of a community. Additionally, this study recognizes that qualitative data gathered 

through interviews and other activities may not be accurate or consistent with other more 

empirical forms of data based on the subjective nature of individual responses. Other limitations 

include the lack of quantitative data for the study site such as GIS data, community level maps 

and demographic information. There has been some data collection conducted at the community-

level but no official resources are readily available from the government. For these reasons, 

this study will mainly focus on recognizing existing knowledge, identifying the design challenge, 

and synthesizing the available knowledge and resources to form practical guidelines based on 

landscape architecture principles. 

OBjECTIvES 

The main objective of this study was to develop  guidelines, for rural community members 

and their partner organizations, on dealing with environmental health issues . Drawing on 

previously developed strategies and interventions from experts in a range of disciplines, 

guidelines would be developed to aid the community in evaluating the specific issues in the 

landscape, determining appropriate solutions, and implementing projects. 

Specific objectives were to: 

• Explore how landscape architects or the principles of landscape architecture can contribute  

 to health promotion in international contexts

• Identify environmental changes  that can be made in the community of El Socorro,            
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 Nicaragua to improve health

• Understand relationships between public health, community development, and the         

      landscape    

APPROACH

This study is qualitative. It combines primary and secondary research methods. Secondary 

research involved reviewing a range of literature on environmental health, and existing solution 

designs or approaches. This information was analyzed it in order to understand the scope 

of the issues and existing methods of intervention. Analysis methods involved progressive 

focusing, or interacting with the data and gradually refining focus, as well as conceptualization, 

coding and categorizing, a process of identifying and refining important concepts through direct 

interpretation of observations. The study also included primary field research utilizing qualitative 

research methods in order to understand the specific needs of the study community and suggest 

sustainable solutions to address the existing environmental health issues. Qualitative methods 

were adapted from the Human Centered Design Toolkit. This is a resource designed by IDEO, 

a global design company, specifically for 

NGOs and social enterprises that work with 

impoverished communities in Africa, Asia, and 

Latin America.

Human Centered Design (HCD) is 

a process and a set of techniques used to 

create new solutions for the world. Solutions 

include products, services, environments, 

organizations, and modes of interaction. The 

approach begins by examining the needs, 

dreams, and behaviors of the people who are 

to affect the solutions created. Solutions that 

emerge from the process should be desirable, 

feasible, and viable. The approach is divided 

The Three Phases of HCD
Source: (Tennant, 2013)
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into three phases: HEAR, CREATE, and DELIVER.  The HEAR  phase involves identifying the design 

challenge, recognizing existing knowledge, identifying people to speak with, and choosing the 

research methods. Then in the CREATE phase inspiration and stories are synthesized into ideas 

and strategic directions through brainstorming, prototyping, and feedback. And in the final phase, 

DELIVER, a clear path to bringing the solution to life is developed. 

Methods from the HEAR phase only were adapted for use in this study. Following 

this qualitative data collection the information was analyzed then synthesized to develop 

recommendations.  An overview of the research approach is provided in the diagram on the 

following page. 

METHODS 

Methods used in this study adapted from HCD include, individual semi-structured 

interviews, and a photovoice activity.  Semi-structured individual interviews were conducted with 

residents of El Socorro, Nicaragua. Participants were selected based on recommendations by 

AMOS Health and Hope staff and willingness of community members. AMOS Health and Hope is a 

local non profit organization in Nicaragua with a well established relationship with the community. 

They provide health education and training services, regular community nutrition screenings, a 

water filter program, and a patient care service which sponsors lodging and transportation costs 

from the rural community to a specialized care facility in Managua, the capital city. Efforts were 

made to select participants of varying income levels, gender and age. The research participants 

were asked several questions regarding their home setup, home activities, context, values, 

aspirations for the future, household health factors, and perceived community and general 

health factors. Expert interviews were conducted with former or current community development 

practitioners in a diversity of backgrounds including: forest resources and conservation, 

architecture, international development, and sociology. Participants were asked questions about 

their knowledge of environmental health needs, participatory research methods, and international 

community development experience. 

 A photovoice activity was used to understand how members of the community perceive 

their community environment and health related factors. One selected research participant was 

given a camera and a list of prompts for a number of pictures. The participant was trained on how 
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to use the camera and each picture prompt was explained. A time was set for the participant to 

meet back with the researchers and explain why they took the pictures they took.

A diagram of the research strategy is provided below. 

LOCATION

Application of research for this project focuses on the community of El Socorro, Nicaragua. 

The community was identified as a possible study site through the researchers’ previous 

association with one of its partners, AMOS Health and Hope, a non-profit organization working 

in Nicaragua for over forty seven years. AMOS aims to improve the health of impoverished 

communities by working alongside them in health, education and development. Based in the 

semi-urban community of Nejapa, AMOS trains health promoters from 27 rural communities 

throughout the country. Their goal is to build up the “community’s capacity to identify and 

prioritize their needs, strengthen their abilities, and to develop and carry out a plan of action 

to address their needs.”  The needs addressed by the organization are health, children’s health, 

adolescent health, neglected tropical diseases, chronic disease, water and sanitation, and 

community organization. Passionate about global public health care, AMOS also offers a number 

of internships for students and individuals interested in field experience for many different public 

health related areas.  

The Rural Health Immersion Experience is one such program offered to those who might 

not be able to travel for a whole summer, as internships are typically longer term. The trip offers 

participants an extended stay in a rural community living in the residents’ homes and working 

alongside AMOS staff and community leaders to lead educational workshops, conduct surveys, 

and perform nutritional tests or other community- determined projects. Prior to the community 

stay participants receive training on Nicaraguan culture and skills needed to lead or facilitate the 

projects planned. Based on the researcher’s time availability and the goals of this study it was 

determined that the Rural Health Immersion Experience in the community of El Socorro was the 

most appropriate site to conduct field work. Here all field research needed for this study was 

carried out by the author during August 4-16, 2014.
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LITERATURE REvIEW

DEFINITIONS

According to the World Health organization (WHO, 2014a), “environmental health 

addresses all the physical, chemical, and biological factors external to a person, and all the related 

factors impacting behaviors. It encompasses the assessment and control of those environmental 

factors that can potentially affect health and is targeted towards preventing disease and creating 

health-supportive environments. This definition excludes behavior not related to environment, 

as well as behavior related to the social and cultural environment, and genetics.” In comparison, 

an earlier definition developed in 1993 by WHO includes social and psychosocial factors. The 

1993 definition also adds that it encompasses “correcting…and preventing those factors in the 

environment that can potentially affect adversely the health of present and future generations.” 

In 1998 a subcommittee of the U.S. Department of Health and Human Services collected 

28 different explanations of the term. The subcommittee found that 1) all mentioned the words 

human health, humans, public health, or similar words, 2) some mention ecological health or 

ecological balances, and 3) a few mention specific environmental stressors such as physical, 

chemical or biological agents (U.S. Department of Health and Human Services, 1998). Greek 

architect and planner Doxiadēs (1968) concludes “that the health of settlements is determined by 

their ability to meet the requirements set by their inhabitants and the environment.” His definition 

reflects the social ecological attitude toward the problem of health related to environment. This 

model of ecology asserts that health is influenced by physical and social facets of the environment 

as well as personal attributes; moreover those physical and social factors determine a significant 

portion of individual behavior (Barahmand, Shahbazi, & Shahbazi, 2013). The most recent 

environmental health definition by WHO seems to take this into account, but it excludes the 

behaviors related to the social environment in order to narrow the definition. Similarly, much of 

the existing research on environmental health focuses on the different domains separately, either 

physical, built, or social environment. Still, whichever domain, all seem to agree that environment 

2 
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impacts behavior which then impacts health outcomes.  At the same it appears most definitions 

maintain that the other domains do exist and can have equal or greater influence on behavior 

and subsequently health depending on the context.  As Berke and Moudon (2014) explain, “our 

habitats [or built environment] emanate from psychosocial, cultural, and perhaps even biological 

forces that eventually result in physical structure or structures…and in turn [habitat] affects 

humans in many different ways, functionally and perceptually (p. 586-587).” 

Veitch (2009) describes the physical environment, or nature, as “largely unchanged or 

rapidly influenced by human activity” and the built environment, as “what humans have created: 

buildings roads, mines, crop fields, and related paraphernalia (p. 16).” Additionally, some key 

words and phrases in defining the built environment include, “the habitat constructed by 

humans…urban or designed landscape, urban or city-form (Berke & Vernez-Moudon, 2014)),” 

“all buildings, spaces, and objects created or modified by people (Deguzman & Kulbok, 2012),” 

and “man-made elements and infrastructure (Wendy Collins Perdue, Maclennan, Norquist, & 

Harp, 2004).” Other important terms are: health, hazards, risks, and health outcomes. Health is 

“a complete state of physical, mental, and social well-being, not just the absence of infirmity or 

disease” (WHO, 2014). A risk is a possibility of injury, disease or death and a hazard is something 

that could plausibly cause a risk. Hazards in the physical and built environment may be further 

classified as traditional (i.e. lack of access to clean water, inadequate sanitation, poor waste 

disposal, indoor air pollution, and vector –borne diseases) or modern (i.e. urban air pollution, 

industrial chemicals and wastes), physical, chemical, or biological. And finally, health outcomes 

are “changes in health status (morbidity and mortality) that result from the provision or lack of 

provision of health services (Furu et al., 2008).”

CONTExT CHARACTERISTICS

Since lancsape architecture has direct influence on the physical and built environment, it 

was important to investigate the charactistics of health issues in those contexts. Physical and built 

environmental health problems can appear in a wide range of communities. Studies suggest that 

socioeconomic status is related to poorer health outcomes, which ultimately decreases the ability 

to improve socioeconomic status because of inability to work.  Barahmand et al. (2013) concludes 

that “individuals from low socioeconomic classes are not only exposed to more stresses but also 
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live in unfavorable physical environments making them vulnerable to physical and mental health 

problems (p. 33).” In urban, suburban, and rural contexts there have been significant efforts to 

promote physical activity and prevent obesity through environmental resources such as bike lanes 

and parks. With only forty-seven percent of U.S. adults and twenty nine percent of high school 

students meeting recommendations for daily physical activity, it is one of the leading causes of 

preventable premature mortality, majorly because of its role in obesity and associated illnesses 

(Trowbridge & Schmid, 2013).

The Gray Areas program of the 1950s is an early example of efforts in the U.S to improve 

health of urban communities in part, through changes in the physical and built environment. 

The program targeted transitional areas inhabited by low-income families, racial minorities, 

and migrants from rural areas and other cities. It aimed to prevent delinquency, promote youth 

development, and foster urban school reform in changing neighborhoods on the edges of city 

centers. It was launched in 1962 in four cities: Oakland, New Haven, Boston, and Philadelphia. The 

solutions to the complex problems and forces occurring in gray areas did not come about “until 

education planning was related to physical planning, physical planning tied into social planning, 

and social planning translated actions that made a discernable difference in the lives of the Gray 

Area residents…(Shoshkes & Adler, 2009).”  

Another study in Portland cited socioeconomic correlations to environmental health. Two 

communities were selected to be the sites for a new effort to provide active living opportunities 

through partnership based policy change. One of the communities was a semi-rural community, 

with issues of safety due to sparse development and the other an ethnically diverse, low-income 

neighborhood at the edge of the central city (Dobson & Gilroy, 2009)

Rural communities and cultural communities also have different implications for 

environmental health problems. A research study on the Jemez Pueblo of rural New Mexico 

is one such example. The tribal community of about 3400 members is characterized by high 

unemployment rates and low high school attrition rates. Researchers found that “issues of 

housing, land use and cultural practice were interconnected with community health (Wallerstein et 

al., 2003).” Cultural practices such as extended family living negatively affected housing conditions 

by causing stress on individuals living in a crowded house. Also, access and availability to healthy 

food was limited because of competing desires to preserve pueblo culture by limiting economic 



18

development (Wallerstein et al., 2003).

On a global scale, regional differences in physical and environmental health concerns 

are even greater (Furu et al., 2008). A poor developing country like Ecuador, exhibits major 

environmental hazards and risks which reflect traditional and modern hazards. For this country, 

children’s environmental health is especially affected by the socioeconomic conditions. Changes 

in state spending, for example,  with over forty percent of the national budget going to reducing 

external debt, reduces its ability to provide essential infrastructures and services to the people. 

A 2001 survey of public services in Ecuador revealed that infrastructure deficiencies have the 

most severe effect on rural and urban marginal areas and expressly the poor. Poor housing 

conditions and limited housing availability is an equally serious problem directly related to lack of 

infrastructure. Other more indirect consequences include transportation system inefficiency, dual 

use of the home for production of industry specific tools or substances, and the consumption of 

unsafe foods because of improper storage. Environmental problems such as urban air pollution, 

exposure to chemical substances from petroleum, agricultural, mining, and industrial production, 

deforestation, and drug production are also shown to impact children’s environmental health 

(Harari & Harari, 2006).  

A wide variety of differences in health issues according to environmental context has been 

shown. Recognizing these disparities, Harari and Harari (2006) thoughtfully conclude that “it is 

not enough either to quantitatively compare the problems between developed and developing 

countries, or to consider them as part of a fatal or identical sequence between the two…” 

Similarly, Ward concluded decades earlier in 1969, “it is therefore…better to look at the whole 

spectrum of city-making from the densest and the wealthiest down to the most modest…urban 

expansion rather than to isolate the urbanism of developing countries from…the problems of 

developed areas (Shoshkes & Adler, 2009). As this study focuses on the specific environmetnal 

health problems of a small, rural community, it will be important to consider these researchers 

suggestions when exploring possible solutions to the issues. 

ExTENT AND NATURE OF PROBLEM

Physical and built environmental health problems arise from population pressures, 

overexploitation of natural resources, and change in ecosystems. These stresses on the natural 
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environment are found all over the world, making environmental health a global concern.  

Increased use of fossil fuels, for example, leads to air pollution which in turn causes respiratory 

and cardiovascular health problems. Greenhouse gases contribute to global warming and climate 

change which can foster the spread of vector borne and waterborne diseases among other health 

outcomes (Hashim & Hashim, 2014). According to a 2009 report by the World Health Organization, 

the top five leading environmental health risks are:  1) unsafe water, sanitation, and hygiene, 

2) indoor smoke from solid fuels, 3) lead exposure, 4)urban outdoor air pollution and 5) global 

climate change (Informatics & WHO, 2014). Environmental risks contribute to eighty percent of 

regularly reported diseases worldwide and cause nearly one quarter of all deaths (Prüss Üstün, 

Corvalán, NetLibrary, & World Health, 2006). Some 1.1 billion people in the world lack access to 

safe drinking water and 2.6 billion lack proper sanitation. Consequently, 1.5 million people die per 

year due to diarrheal diseases and the same amount due to respiratory infections mainly caused 

by air pollution (Hashim & Hashim, 2014). Furu et al. (2008) conclude that on the whole, the impact 

of traditional hazards is three times higher globally compared to modern hazards. 

Correspondingly, the hazards associated with certain environmental risks are 

disproportionately distributed depending on the socioeconomic conditions of a region (Parkes, 

Panelli, & Weinstein, 2003).  In the poorest performing regions, economic priorities toward world 

markets over local markets lead to overexploitation of natural resources to foster exports which 

result in very limited economic growth, higher unemployment rates and monetary inflation. 

This is particularly evident in the differences between concerns in Europe and Latin American 

countries. In other words, less developed regions in comparison to developed regions tend to 

suffer from traditional and modern environmental hazards which correspond directly to deficits 

in infrastructure, general living conditions, specific environmental problems such as deforestation 

and mining, and working conditions in the agricultural or construction industries (Harari & Harari, 

2006).

Environmental health concerns in economically stable, developed regions tend to be more 

proactive in comparison to poor, developing or regressing communities which often prioritize 

correcting major issues to meet basic standards. More developed countries also differ in that 

environmental health programs are often implemented through government and policy. For 

example, many cities in the U.S promote “active living elements” such as mixed uses, pedestrian 
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sensitive design, options for future transit connections, and trail systems as key environmental 

health goals. Injury protection, eliminating exposure to environmental toxins, violence and 

crime reduction, and promotion of exercise and nutrition are other major categories that are 

advocated. Over the past three decades there have been significant changes in primary health 

challenges for the U.S. in particular. The 1970-90’s focused on reducing exposure to contaminants 

through legislation such as the Clean Air and Safe Drinking Water Acts. Since the 21st century, 

although environmental pollution is still a problem, it is significantly better; thus shifting focus 

towards chronic diseases and fatal health conditions linked to behavior choices, such as physical 

inactivity and obesity. In addition to increasing or decreasing risk factors, or creating active living 

opportunities, environmental health addresses mobility and ability to access infrastructures 

(Quintas et al., 2014). Concerned with the needs of aging populations they argue that better ways 

of assessing accessibility and disability are needed.

All of the issues related to the physical and built environment, whether traditional or 

modern, and the measures meant to improve them, preventive, health-supportive, or corrective, 

are affected by the concept of a dynamic environment. Scales of space, such as cities, towns, 

and states and scales of influences, by groups or individuals, shape the changes in form that are 

expressed in the physical and built environment. In addition, time effects personal experience, 

perception, cognition, and in turn behavior. The greater the time spent in an environment, the 

greater the exposure and subsequently, the stronger the influence on the individual (Barahmand 

et al., 2013; Burke & Vernez-Moudon, 2014) This complexity of forces and factors between health 

and environment and behavior suggests that interventions to improve problems will require 

expertise from a wide range of disciplines (Wendy C. Perdue, Gostin, & Stone, 2003). 

TRADITIONAL HAzARDS

For a majority of the world, traditional health hazards are still the major concern. These 

hazards in the land, air, and water are often a direct result of lack of access to basic needs such as 

infrastructure, education, and resources. Many human activities such as, agricultural production, 

industrial and mining activities, water infrastructure, and the direct disposal of untreated or 

partly treated human wastes into water systems exacerbate water quality problems. There are 

also key processes that impact water quality; these are population growth, urbanization, and 
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climate change. The leading cause of water quality problems worldwide is excessive nutrient loads 

leading to eutrophication. Erosion, a natural process that provides sediments and organic matter 

to water systems, acts as a vehicle for those nutrients. When accelerated by excessive rainfall, 

steep slopes, or poor soil management, runoff can wash sediment, fertilizers, and pesticides into 

waterways causing environmental problems such as excessive algae growth, clogging waterways 

and reservoirs, and contributing to flooding problems downstream (Palaniappan, 2010).

One of the most important ways to improve the health of a community is to provide safe 

and readily available water. Improved water supply and better management of water resources 

can also boost economic growth and can contribute greatly to poverty reduction. Contaminated 

water can transmit diseases such as diarrhea, cholera, dysentery, typhoid and polio. According 

to the World Health Organization (2014), “contaminated drinking-water is estimated to cause 

more than 500,000 diarrheal deaths each year” and “some 1.8 billion people use a drinking-water 

source that is contaminated with fecal matter.” Children are particularly at risk from water-related 

diseases. Access to improved sources of water can result in better health, leading to increased 

school attendance, and in the long run better lives. 

Improved sources can be more accurately described as water systems; transportation 

from the source and storage at the point of use are equally important to water quality. Often data 

refers to “improved” or “unimproved” water sources. But “improved” in many cases, does not 

necessarily mean there are no health risks. A substantial proportion of water supplied through 

pipes is contaminated, especially where water supply is intermittent or treatment is inadequate. 

Even where the source is good, water can be contaminated while being transported or stored.  A 

safe or “improved” water system should therefore provide for: 

 1) interventions to prevent water pollution from point or nonpoint sources, 

 2) point of use treatment of contaminated water, 

 3) safe water storage, and 

 4) a plan for education or social change

Populations practicing poor hygienic behaviors in the collection and storage of water may 

also benefit from a safe water system. Such behaviors would include not cleaning containers 

before filling them with water and using wide-mouthed containers to collect and store water. 

Disinfection is not always necessary in these cases (e.g., if the source water is safe) but the practice 
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of disinfection ensures safe water and supports the essential improvements in behavior including 

the use of a safe storage container (CDC, 2000; Palaniappan, 2010). 

Sanitation is defined as “the provision of facilities and services for the safe disposal of 

human urine and feces (WHO, 2014b).” The term also refers to the process of maintaining hygienic 

conditions through services such as garbage collection and wastewater disposal. The connection 

between wastewater and human health is linked with access to sanitation and with human waste 

disposal. Adequate sanitation creates a barrier between disposed human excreta and sources 

of drinking-water. Inadequate sanitation, in contrast, is a major cause of disease worldwide and 

improving sanitation is crucial to creating beneficial impacts on health both in household and at 

the community level. Since 1990, the number of people gaining access to improved sanitation has 

risen from 49% to 64% but despite this progress, the 2015 Millennium Development Goal target 

to halve the proportion of the population without access to improved sanitation facilities will most 

likely be missed (Palaniappan, 2014). Some 14% of the global population is forced to defecate in 

the open. Nine out of 10 people who do this live in rural areas. However the number defecating 

in the open in towns and cities is gradually increasing as urban populations grow without a 

corresponding expansion of sanitation facilities. Open defecation perpetuates a vicious cycle of 

disease and poverty. The countries where open defecation is most widespread have the highest 

number of deaths of children under five as well as the highest levels of malnutrition and poverty, 

and big disparities of wealth. Benefits of improved sanitation extend well beyond reducing the risk 

of diarrhea. These include:

• Reducing the spread of intestinal worms, schistosomiasis and trachoma, which are             

 neglected tropical diseases that cause suffering for millions;

• Reducing the severity and impact of malnutrition;

• Promoting dignity and boosting safety, particularly among women and girls;

• Promoting school attendance: girls’ school attendance is particularly boosted by the          

 provision of separate sanitary facilities;

• Potential recovery of water, renewable energy and nutrients from fecal waste. 

Another key traditional health hazard is vectors, or insects that live or breed in water and 

carry and transmit diseases such as dengue fever. Standing or open water, regardless if it is clean 
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or dirty, is perfect breeding ground for disease transmitting insects. Therefore, it is important to 

cover water containers to help prevent mosquitoes and other vectors breeding in them. Vector 

control involves the reduction of a disease by targeting the vector that transmits and spreads that 

disease. The vector may be a rodent, an insect or any other organism – but insects are by far the 

most significant vectors, impacting the well-being not only of humans but also of wild animals and 

domestic livestock.

Vector control is crucial to reduce the incidence of infection from diseases; this is especially 

important for those for which there is currently no effective cure or preventive medical measures 

available, such as Dengue, West Nile virus and Chikungunya virus. Even for vector-borne diseases 

for which effective and targeted medical treatment exists, such as malaria, issues such as cost, 

delivery, correct diagnosis, drug resistance and other challenges make disease control through the 

use of medical drugs alone an unrealistic alternative to disease prevention by vector control. Both 

prevention and treatment are needed. Control involves using preventive methods to eradicate 

or control vector populations, in order to limit the transmission and spread of diseases (Crop Life 

International, 2011).. 

THEORETICAL PERSPECTIvES AND MODELS

A range of theories are applied in research about environmental health, specifically 

research related to the physical and built environments impact on health. Major theories originate 

from the disciplines of biological science, social science, and planning, design or environmental 

professions. The various theories can be broadly categorized as ecological, evolutionary, 

rational choice/social psychological, co-constructive, or critical perspectives. There are also slight 

differences in the types of questions posed by different disciplines using a particular theoretical 

perspective. Ecological research in urban planning, or design professions typically ask questions 

related to the health of cities, how inequalities relate to place, and how the physical and built 

environments influence behavior. Biological and social science disciplines focus on how to 

eliminate health disparities, the distribution of risk factors among different socioeconomic 

communities, and improving knowledge of and ability to resolve issues. Often, theories from 

varying theoretical perspectives are combined to form the basis of models or approaches to the 

issue. Research across the various disciplines increasingly follows the ecological perspective, and 
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calls for new theoretical frameworks which better integrate the range of perspectives to enhance 

both social and ecological resilience (Parkes et al., 2003).

             From an ecological theoretical perspective the environment is understood as a complex, 

interrelated set of subsystems such as the family, community, culture, society, and the physical 

and social environment. It is based on the science of ecology which aims to understand the 

networks of interactions among organisms and their environments. According to this perspective, 

health is a product of the interdependence of the individual and subsystems of the ecosystem. 

Therefore, to promote health, the ecosystem must offer economic and social conditions conducive 

to health and healthful lifestyles, information and life skills so individuals can make decisions to 

engage in behavior that maintains their health, and healthful options among goods and services 

(Green & Kreuter, 1991). McLaren and Hawe (2005) summarize, the basic assumption of the 

perspective is that “appropriate changes in the environment will lead to changes in individuals, but 

the support of individuals is required to implement environmental change.” 

 A few key ideas emerge using this perspective: 

 1) Programs or reform of subsystems can lead to unintended consequences if 

 related subsystems, such as when cultural, geographic, and demographic variables   

  are not taken into consideration, 

 2) the concept of reciprocal determinism: an organism’s functioning is mediated by   

  the interaction between behavior and the environment, and control or modification   

  of either has direct results on the other, 

 3) environmental specificity determines that a method’s effectiveness always 

 depends on its appropriate fit with the people, the health issue at stake, and the   

  environment in which it is to be applied, and 

 4) effective interventions require multilevel and multi-sectoral interventions 

 (Green & Kreuter, 1991). 

One of the major benefits of using an ecological perspective is that it tends toward 

synthesis rather than reduction, allowing multiple points of intervention to be identified in 

complex systems that affect population health. At the same time some critique that dealing with 

so much complexity can lead to despair. Practitioners trying to determine health considerations 

find it difficult to define causality, predict outcomes, and develop appropriate interventions (Green 



25

& Kreuter, 1991; Parkes et al., 2003). The most commonly applied theories based on an ecological 

theoretical perspective used in physical and built environmental health research and practice are 

social ecology, and human ecology.

              Social ecology is a multi-level, and interdisciplinary paradigm “rooted in core principles 

or themes concerning the interrelations among environmental conditions and human behavior 

and well-being (Stokols, 2011).” Its key constructs are 1) the environmental setting as multi-

dimensional, including physical, social and cultural dimensions that influence a variety of health 

outcomes, 2) the health-promotive capacity of an environment as a cumulative impact of multiple 

environmental conditions on occupants’ physical, emotional, and social well-being, over a 

specified time interval, and 3) dynamic interplay between situational and personal factors rather 

than exclusive focus on environmental, biological, or behavioral determinants of health (Stokols, 

2011). From a social ecological perspective, physical and built environmental health problems 

exist because of risk factors and hazards in the biophysical and social environments. Therefore, 

effective interventions must influence multiple levels because health is shaped by many 

environmental subsystems or ecological levels including, individual, interpersonal, organizational, 

community, and society.

Human ecology theories are based on the branch of ecology explicitly concerned with 

human-environment interactions. A macro level, holistic approach to the study of human 

organization, human ecology involves close study of the boundaries between nature and culture 

and environment and society. In sociology, human ecology often adopts ecological terms 

as metaphors for social and organizational processes or environmental and socioeconomic 

determinants of health, reinforcing the divide between “biophysical” and “social.” However, if 

applied more generally, as an ecology and health perspective, human ecology has the potential 

to be a valuable approach to understanding the complexity of, and links between, social and 

ecological systems (McLaren & Hawe, 2005; Parkes et al., 2003). Parks et. al summarize,

“A human ecology approach to health therefore sees local health patterns within a 

global context, recognizing links to trends in population growth, resource depletion, and 

environmental deterioration, and the importance of the cultural and social changes of 

globalization, free market liberalization, and increasing socioeconomic inequity.” 

Environmental health disparities exist then, because of changes in structural relations of the 
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ecosystem, such as unhealthy trajectories of development, anthropogenic ecosystem change, and 

related social inequalities. Health is improved by building social resilience, ”the capacity of a group 

or community to cope with external stresses and disturbances,” and ecological resilience, “ the 

buffer capacity of ecosystems (Parkes et al., 2003)”

Preceding ecological perspectives in environmental health research, behavioral change 

models and theories guided by rational choice and social psychological perspectives were 

predominant. Traditional models include: the theory of planned behavior, the trans-theoretical 

model, social cognitive theory, and the health belief model. Based in rational choice theory, they 

assume that people make decisions designed to maximize health outcomes and that human 

thought and behavior follow a set of predictable rules. They attempt to map human cognition 

and decision making through creating formulae designed to predict expected behaviors (Rigg, 

Cook, & Murphy, 2014). Primarily focused on reducing environmental risk factors and modifying 

individual health-related behaviors, these traditional theories tend to offer solutions that address 

the biophysical but “overlook the social, cultural, and economic driving forces that are crucial to 

understanding anthropogenic ecosystem disruption and their human health impacts (Parkes et 

al., 2003; Stokols, 2011).” Although many believe that individual behavior changes should remain 

secondary to environmental approaches, including physical and social environment, the language 

of programs, especially use of terms such as “life-style” and “health behavior” focuses attention on 

“changing individuals rather than changing the social and physical environments which maintain 

and reinforce unhealthy behaviors (McLeroy, 1998).” Consequently this type of approach is 

criticized for its limited ability to provide “interventions or remedies for problems that are complex 

and remote in either time or place, or both (Parkes et al., 2003).” In comparison to ecology based 

theories, rational choice theories typically dichotomize the biophysical and social environment, 

while truly ecological approaches at their core believe that humans and nature are essentially 

linked and thus interdependent (Murdoch, 2001).

Critical theoretical perspectives are also increasingly applied in research concerning 

physical and built environmental health.  Ecosocial theory and actor-network theory, are two 

examples of critical theories which challenge the dominant paradigms of public health practice 

and argue for alternative approaches to improving the health of populations (Coreil, Bryant, 

Forthofer, Henderson, & Quinn, 2001). Ecosocial theory attempts to integrate critical and 
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ecological perspectives by linking a social production of disease perspective (political economy 

perspective) with the social ecology framework. It sets out to answer the central question, ‘who 

and what drives current and changing patterns of social inequalities in health? (Krieger, 2001b)’ 

Key constructs of the theory include, 1) embodiment, the concept that humans biologically 

incorporate the material and social world in which they live, implying that psychosocial and 

sociocultural aspects of individual development and societal history are integral to understanding 

individual biology, 2) there exist pathways of embodiment, structured by societal arrangements of 

power and property, patterns of production, consumption, and reproduction, and constraints and 

possibilities of human biology, 3) the cumulative interplay between exposure, susceptibility, and 

resistance and 3) accountability and agency of individuals, households, institutions, and scientists 

etc. about pathways and knowledge of embodiment (Krieger, 2001b; McLaren & Hawe, 2005). By 

embracing social determinants ignored by biomedical approaches, emphasizing accountability, 

and highlighting the dynamic and cumulative interplay between exposure, susceptibility and 

resistance, ecosocial theory envisions a more systematic and  integrated approach capable of 

generating new hypotheses (Krieger, 2001b).

Actor network theory similarly blends ecological thinking with critical theory to provide a 

framework for the analysis of comprehensive system change (Young, Borland, & Coghill, 2010). It 

focuses on the effect of inanimate entities on social processes in order to understand how social 

effects, such as power, are formulated. It is concerned with tracing the associations between 

network components or “actors,” their development, movement, structure, and stability. Actor is 

defined as the “source of an action regardless of its status as human or non-human (Cresswell, 

Worth, & Sheik, November 2010).” Networks consisting of humans, things, ideas, concepts, or 

“actors” in the network make up the world (Cresswell et al., November 2010).  This is a critical, 

co-co-constructive perspective to the dominant social constructionism, which separates society 

and nature, or human and non-human in its explanation of knowledge and reality. The co- 

constructionist perspective implies that non-human as well as human entities can have agency 

and that acknowledgement of this condition enables effective action. Similar to ecological thinking, 

an understanding of the complex “networks” and “actors” defining them affords mutual exchange 

and enhancement of their corresponding properties (Murdoch, 2001). Concerning environmental 

health, actor network theory would explain that issues exist because of the messy complexity 
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of actor-network relations. Better understanding and engagement with these actor-network 

relationships can lead to healthier environments. 

             Another theory, from the evolutionary/stage theoretical perspective, is mentioned 

minimally in the research. In the urban planning discipline, researchers use Patrick Geddes’ 

theory of evolution to explain the process of change in cities. Geddes’ theory, which incorporates 

ecological principles into the Darwinian theory of evolution, is useful in ecologically framed 

work focused on what makes a healthy city. The theory therefore, relates environmental health 

inequalities to the natural evolutionary processes of competition and natural selection, but also 

factors in the influence of a dynamic human society. It would address the issue by emphasizing 

planning that is sensitive and adaptive to the synergistic and co-evolving nature of cities (Marshall 

& Batty, 2009).

LITERATURE REvIEW SUMMARY

  This review of secondary research has helped define the complex problem of 

environmental health disparities, describe the extent and nature of the problem within a variety 

of contexts and provide the theoretical perspectives guiding approaches to solving the problem. 

After review of the various theories used in research and practice it is concluded that the values 

of landscape architecture are most closely related to the ecological theoretical perspective 

described in this section.  A landscape approach typically considers a variety of environmental 

factors similar to the various factors described in the ecological concept of environment. Emphasis 

on understaning these various factors, such as cultural, geographic, and demographic variables, 

in ecologiclal approaches is also similar to the landscape design process. Furthermore, both 

approaches emphasize the idea that methods or solutions should be adapted to the specific 

needs of the context and that effective interventions are created through collaboration on 

multiple levels and in multiple sectors. Overall, the ecological perspective, like a landscape 

approach, tends to foster synthesis, a much needed quality when dealing with complex systems 

that affect population health. This study, therefore, adopts the ecological concept of a multi-

dimensional, dynamic environment which is inextricably linked to human life. The key ideas and 

themes will be used when developing an approach to improving the context-specific issues of 

environmental health in the study community. 
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STUDY AREA

 Whether a public health or community practitioner, designer, or any other type of 

professional working directly with people or for people, it is important to understand the 

culture and environmental context of the community in which they live. As a landscape architect 

especially, for any project, it is crucial to understand the climate, geography, demographics 

and other characteristics of a site that help define it as a “place.” For this project, application 

of research focuses on the rural community of El Socorro, Nicaragua. A brief summary of the 

Nicaraguan context is presented here while a more detailed description of the community of El 

Socorro is presented in the field experience results section.

NICARAGUA ENvIRONMENT AND CULTURAL CONTExT

Nicaragua is the largest country in Central 

America occupying 46,430 square miles of 

area (McDonald, 2011). It shares borders with 

Costa Rica and Honduras and has coastlines 

on the North Pacific Ocean and the Caribbean 

Sea (Boslaugh, 2013). Three distinct geographic 

regions define the country: (1) the Pacific plains 

region (15% of total territory)with two large 

lakes and the largest cities, including the capital 

Managua; (2) the Central highlands region (30% 

of territory), an ecologically active area with 

mountains ranges, massive cloud forests and 

coffee plantations); and (3) the Atlantic lowlands 

region (55% of territory)with a flat wooded 

topography, rich in forests and mineral deposits 

3

Source: (TUBS, 2011)
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but with generally poor soil (USAID, 2011). The soils of the Pacific plains are sandy or sandy-loam 

to loam, with areas of clay soils scattered throughout. This region has extensive agricultural 

usage and natural vegetation consists primarily of deciduous forest or deciduous shrubs covering 

less than 25% of the area. Clay soils dominate the Central region, while the western third is 

predominantly clay-loam. Land use in this area is extremely varied, ranging from extensive 

agriculture usage to relatively undisturbed seasonal evergreen rainforest and lower montane 

tropical forest. The Atlantic region is the wettest in Nicaragua, with a short dry season lasting only 

three months approximately February – April. Dense tropical evergreen forests can be found in 

this area although much has been lost due to over-harvesting timber and conversion to farmland. 

Land use also includes areas of extensive agriculture and 10-15% natural vegetation coverage. 

Soils are predominantly clay (Raymond, McHugh, & Kerr, 2010).

Nicaragua’s total land area is largely agricultural (44%) and forest (43%), including the 

largest tract of rainforest north of Amazonia. Forests may be tropical, needle leaf, or cloud forests, 

and also include swampland and estuaries. The forests provide habitat for endangered and 

threatened species like the puma, jaguar, tapir, and harpy eagle and an estimated 200,000 species 

of insects. The Mombacho Cloud Forest Reserve in the southern part of the country has over 800 

species of plants. The forests also support human populations, providing wood for construction 

and fuel, food, medicine, fiber products, resin, and tannins. Commercially valuable trees include 

Caribbean Pine, mahogany, ebony, rosewood, and cedar. Forests are also locales for sacred 

rites and worship (Raymond et al., 2010; USAID, 2011). Deforestation is a significant problem in 

Nicaragua due to logging; collection of fuel wood; clearing of land for ranching and agriculture; 

and mining operations. Forest fires and environmental events such as hurricanes and landslides 

also cause large-scale destruction of forestland (USAID, 2011).

Appropriately known as the “land of lakes and volcanoes,” Nicaragua has over 50 

volcanoes, seven of which are active, and extensive water resources. Numerous rivers, streams 

and lakes, including the two largest freshwater lakes in Central America – Lake Nicaragua and 

Lake Managua, are the main supply for agriculture and industry surface water needs. Fresh 

groundwater provides most of the drinking water needs of the population although it is often at 

great depths requiring motorized pumps for extraction. In urban areas, illegal connections to 

piped or non-piped national water supply services are common; as many as 200,000 of the 
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connections supplying 40% of the water service in Managua are illegal. Despite the abundance 

of availability, surface water supply in the country suffers from extensive pollution and almost all 

rivers and lakes are contaminated. Untreated domestic and industrial waste, including pesticides, 

animal waste and large amounts of soil, is frequently disposed into water sources and agricultural 

runoff leading to aquifer pollution. While overall about 85% of the population has access to 

improved water sources, only 35% of the rural population has such access. In general, the 

country’s groundwater is of higher quality than surface water, but shallow aquifers in populated 

and industrial areas are increasingly contaminated and saltwater intrusion is common along both 

coasts (Boslaugh, 2013; USAID, 2011).

Nicaragua is one of the poorest countries in Latin America, with an economy dominated by 

service industries. It is the least densely populated nation within Central America. Of its nearly six 

million people, almost half live in rural areas and work in agricultural activities for their livelihood. 

Forty-six percent of the population lives below the poverty line, a majority in rural areas as 

compared to urban areas where only 29% are considered to be in a state of poverty. According 

to the United Nations Development Program’s (UNDP’s) 2011 Human Development Index (HDI) 

rating, Nicaragua received a score of 0.589 out of a scale where 1 denotes high development 

and 0, low development. While Nicaragua is generally characterized as a multiethnic nation, 

approximately 10% of the population of Nicaragua is considered to be indigenous. The majority 

of Nicaragua’s indigenous peoples - Miskitu, Creole, Mayangna, Garifuna, and Rama - live on 

ancestral land in the Atlantic coast region (Boslaugh, 2013; USAID, 2011).

NICARAGUA ENvIRONMENTAL HEALTH

Environmental health risks impose a significant burden on Nicaragua’s economy. According 

to a study by the World Bank, these cost the country an approximate 1.9-3.1 billion annually or 

2.4 percent of the country’s GDP. Poor access to water and sanitation, fuelwood for cooking in 

rural areas, and growing vehicular use in urban areas are resulting in environmental health risks, 

especially in children under the age of five years. Indoor air quality, especially in rural areas where 

biomass is used for cooking, and outdoor air quality, especially in urban areas  are growing and 

important concerns. The most susceptible groups in Nicaragua are children under 5, elderly, the 

poor, and those families in rural areas of small-scale farmers and landless farm workers, and 
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families that combine both agricultural and other income-generating activities on the farm. In 

most rural families, at least one member works off the farm to try and generate additional income 

(Kemper, 2013). 

Risks are greater for households headed by women, young people under 15 years of 

age and indigenous people.  Limited employment opportunities and inadequate infrastructure, 

physical isolation, fragile ecosystems, difficult access to land and other natural resources, low 

productivity of soils, obstacles to market access and lack of public services such as education and 

health perpetuate low levels of income and productivity among rural people. While progress is 

being made on interventions to address environmental risks, much more attention and resources 

need to be invested in water supply coverage, improved sanitation coverage, and proper waste 

disposal. Cost effective interventions to address these environmental health risks exist and 

should be prioritized in Nicaragua.  Country specific health and environmental data are somewhat 

limited, especially in the case of air quality, and data collection and monitoring need to be further 

strengthened. Capacity of government organization staff to conduct environmental health costing 

analysis needs to be strengthened (IFAD, 2011). 

The 2009 - 2011 National Human Development Plan for Nicaragua placed strong emphasis 

on preventive health measures and on addressing the root causes of ill health. According to the 

World Bank improving water and sanitation services is crucial; efforts should be made to at least 

provide improved water supply and sanitation facilities. The challenge is to develop and deliver 

programs that induce sustained behavioral response at a large scale while containing program 

costs at an affordable level.  Disinfection and hygiene programs are estimated to have the greatest 

potential health benefits (Kemper, 2013).

Most organizations dealing with environmental health issues emphasize improving the 

microbiological quality of household water by on-site or point-of-use treatment and safe storage 

in improved vessels. This has been proven to reduce diarrheal and other waterborne diseases in 

communities and households of developing as well as developed countries. The most promising 

and accessible of the technologies for household water treatment are filtration with ceramic 

filters, chlorination with storage in an improved vessel, solar disinfection in clear bottles by the 

combined action of UV radiation and heat, thermal disinfection (pasteurization) in opaque vessels 

with sunlight from solar cookers or reflectors and combination systems employing chemical 
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coagulation-flocculation, sedimentation, filtration and chlorination. Much less emphasis is placed 

on reducing pollution from non-point sources (Kemper, 2013).

EL SOCORRO COMMUNITY PROFILE

The following description is a brief overview of observations and information gathered during the 

one week stay in the community of El Socorro as a part of the Rural Immersion Experience hosted 

by AMOS Health and Hope. Further descriptions and analysis of conditions are presented later in 

the Results chapter.

El Socorro is a small, rural community in the mountains of the Matagalpa region of central 

Nicaragua and within the municipality of El Tuma-La Dalia. Geographic data was not available 

at the community scale because of its remote location. Publically available general maps shown 

below, help locate the community regionally while a photo of a map hand drawn by a community 

member, shown on the following page is provided to understand the physical layout at the 

community scale. 

Department of 

Matagalpa

Municipality: Tuma La Dalia

Source: (Fitzgerald, 2009)

Source: (TUBS, 2011)
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 Although Nicaragua typically has a wet season and dry season, this community tends to 

be wet year round, characteristic of a cloud forest. The climate is cool with average temperatures 

in the mid-60s and 70s and can get even cooler at night making for overall comfortable weather 

conditions.  Agriculture is the defining feature of the landscape in El Socorro. The physical 

abundance of the coffee crop as well as the economic dependence on the income from its 

production make it a key aspect of life in the community. From a young age, children drink coffee 

(not good for health) and learn the art of growing and harvesting it in order to be able to carry on 

the family business. The community is very proud of their coffee and farmers take great care in 

growing the best quality products that they can. Other abundant crops include cacao, banana, and 

plantain. In addition, farmers grow subsistence crops to feed their families. 

 There is only one coffee harvesting season a year, three months (October, November, 

Community map drawn by health promoter
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December), in which the farmer must earn enough and save to sustain their families throughout 

the year. Farmers either own their own land and sell their coffee to a buyer who then processes it 

or, they work for a plantation owner and are paid  about 30 Cordoba/bucket of coffee beans 

picked (about 1 US dollar). The average person picks about four to five buckets per day and a 

highly skilled person can pick seven to eight. Often the youth quit school to work in the coffee 

fields to help their families and some never go to school at all. During the coffee season, everyone 

who is able helps with the harvest, even the wives, and children are left at home to provide for 

themselves. Most families have chickens or roosters, and some raise cattle. Many have pets, dogs 

or cats. 

Homes are typically built of wood with corrugated aluminum roofs and compacted dirt 

floors. Many homes have latrines and bathing areas but not all. Some homes have solar panels 

which provide electricity for a light at night and a TV for some families. Solar panels were donated 

by another organization and AMOS staff and the community received training on how to install 

them. Landowners pay taxes according to land size and house construction. For example, you pay 

more if your house is made of concrete. Taxes do not go to support infrastructure. The community 

has to raise money themselves and request road improvements or other infrastructure.

The area has no paved roads. Roads consist of rocky, compacted clay which is constantly 

muddy with large puddles due to heavy, consistent rain. Periodically, the community raises the 

money to have the road improved and the government sends a large machine that compacts 

Coffee Plant and ripe coffee beans
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and levels the clay. While this is an improvement, it doesn’t last long because of all the rain. The 

funding does not provide for paved roads. Recently, the community signed an agreement with 

the mayor that if they raise the funds this year then the government will subsidize or sponsor 

improvements thereafter. Considering the history of government relations with marginalized 

communities in Nicaragua, it is skeptical that they will uphold the agreement.

Partnering with AMOS for several years now, the community is well organized and led by a 

health promoter and health committee. The health promoter of seven years, works with both 

AMOS and the government, helping to oversee the health of his community and serve as an both 

an advocate and representative at times. An elelcted health committee is also available to help 

Isaac. These men and women dedicate their time as volunteers in order to help their community 

improve and prosper. 

Health committee member participates in health screening and water testing activites during AMOS Rural 
Immersion Experience
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Electing a new health promoter or health committee members requires a community 

meeting and voting process. The community hopes to expand those involved on the health team, 

including more women and youth. The committee, consisting of seven members currently (5 men 

and 2 women) votes on positions. There is no maximum amount of persons on the committee and 

this year they are hoping to add three women and 

some youth. The health promoter of El Socorro is a 

well-respected leader wearing many hats – father, 

husband, farmer, health promoter, leader, and 

community advocate. As a result, he spends eighty 

percent of his time doing community things, only 

twenty percent on his farm, requiring him to pay for 

laborers (at least 2 or 3 full time and about 30 

during harvest time. He receives training from 

AMOS as well as the government’s ministry of 

health (MINSA). AMOS provides a small stipend to help with the burden of his responsibilities 

while the government provides no benefits.  He monitors cases of flu, pneumonia, pregnancy, 

diarrhea, and conducts regular home visits. There are about 135 community households and a 

total population of about 600. The closest hospital is in La Dalia, about two hours away (35km). 

Healthcare is free in Nicaragua but as a consequence, quality is often low, waiting times are long, 

and travel to the nearest health center is difficult for rural peoples.

 Informal gathering occurs almost anywhere in the community. Neighbors or friends 

often come by each others’ houses to visit and talk. Most houses are in clusters along the major 

roads of the community so people can easily walk to those nearby. A longer walk is required if 

going to another sector in the community but people are accustomed to walking up the steep 

slopes. People gather regularly multiple times throughout the week at churches in the area. The 

community is very active and often holds events which are well attended. When visiting teams 

from AMOS come or a health fair or event put on by the Ministry of Health is taking place, event 

attendance can spring up even more.

Health promoter sits with his two sons
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COMMUNITY INTERvIEWS

 

 An important aspect of evaluating a settlement is to communicate with the inhabitants. 

Decisions are all too often taken without hearing what the people that are actually affected by 

the decisions have to say. During the fieldwork in El Socorro much emphasis was on getting 

to know the individual community members - understanding their lives, values, desires, and 

perceptions. As a part of this several semi-structured interviews were conducted. These interviews 

were planned separately from the activities planned by AMOS. Although AMOS does emphasize 

community input and often conducts many types of surveys and interviews, the survey planned 

for this study differed in that it focused on specifically identifying environmental factors that 

contribute to poor health in the community as well as the health-influencing behaviors of 

community members and their perceptions of the health issues. Survey questions were developed 

based on guidelines in the Human Centered Design Toolkit. The goal intially was to do as many 

interviews as time allowed and according to the willingness of community members. It was also 

important to get a varied sample of people of different genders, ages. In the end, four interviews 

were able to be conducted during the trip. Only three of the responses are provided on the 

following pages because one participant began to show unwillingness to answer more questions 

part way through so the interview was not fully completed. 

Community resident participating in intervew; AMOS leader translating and recording responses
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How many people live in your home?

5, me, husband, and 3 kids

What do different members of your 

household do? 

She works in home, Husband - farmer

What is a day like in your home?

Take care of kids, cook, clean

What kind of things do adults and children 

do differently? Women and men?

Kids just do homework for school, mean and 

kids have no household chores

How is life for you/your family/your 

community the same or different than it 

was last year or in past years?

We are poor and always have to work hard 

each year. Life is difficult.

What INCREASES health in your 

household?

Healthy food, Cleaning the house well, Access 

to a health center, Medicines 

What DECREASES health in your 

household? 

Flu, Pneumonia, Diarrhea

Out of those, which provides the greatest 

health benefit and the greatest health 

problems?

Greatest benefit - Access to health center, 

Greatest problem - Pneumonia

What affects air quality in your home? 

Your community? 

There is good air quality in the house. Smoke 

affects the quality negatively. Wind carries 

sickness, ex. diarrhea. 

What types of fuels do you use for 

cooking?

We use normal oil

What affects water availability in your 

home and community? What affects water 

quality? How do you deal with varying 

amounts of water throughout the year?

Water is readily available. Doesn’t know what 

PARTICIPANT ONE

Situation Description:

Participant 1 is a young mother who came 

to a health clinic we held in the community 

school to test for anemia and malnutrition 

in children under 5. The clinic was set up 

with different stations such as registration, 

height and weight, anemia test, survey, 

deworming, and education.  A final 

optional station for interviews was added. 

Participant 1 was one of the first to go 

through all the stations and she elected to 

be interviewed. 



40

affects water quality. Water comes from 

springs so is good quality. There is less water 

in the dry season.

What affects sanitation in your home 

and community? How often are hands 

washed? How often are the latrines used? 

Are other areas ever used as a bathroom? 

How do you dispose of infant/child waste?

Mud affects. Wash hands 10 times a day. Go 

to the latrine 4 times a day. Only one latrine. 

Infants go in open air.

Are insects or certain types of animals 

ever a problem? If yes, at what times of 

the year?

Mosquitos. They carry malaria and dengue. In 

rainy season they are worse. 

What does a healthy environment look 

like to you? What things are present? 

What things are not? 

Clean house, trash picked up, mosquito nets. 

People here are poor so they don’t care so 

much about the environment. 

What might be needed in your community 

to improve the health of the people, the 

land, the air, the water?

Work with the government to have 

campaigns/brigades

What are threats to health you see in your 

home? your community?

Pneumonia, Flu, Diarrhea

How might we decrease those threats?

Clean houses better. Dispose of trash. Take 

care of our environment.

Are there any specific things related to 

health you would like to see changed in 

your community?

Keep houses and water clean

What do you consider to be the biggest 

problems currently? 

Poverty

Do you forsee any future changes in the 

community that may impact health?

There is no work. Only a few months of work. 

I think things will work better in the future.
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How many people live in your home?

7 - Mom, Grandma, Uncle, Sister, Nephew, 

Dad, and Santos

What do different members of your 

household do? 

Dad and Santos work in fields as farmers, 

Mom - kitchen, Sister - takes care of kid, 

Grandma & Uncle - don’t work

What is a day like in your home?

Cut firewood, fill water barrels

What kind of things do adults and children 

do differently? Women and men?

Dad - cleans the yard and machetes the grass 

and plants

How is life for you/your family/your 

community the same or different than it 

was last year or in past years?

Things are getting better - better harvest this 

year so more money

What INCREASES health in your 

household?

Vegetables, green leaves, medicines, 

vitamins, the clinic, washing hands, Not 

drinking hot things and then cold things, 

brushing teeth

What DECREASES health your household?

Robbing others, Not taking care of your 

health, Drinking hot things and then cold 

things

Of those, which provides the greatest 

health benefit and the greatest health 

problems?

Greatest benefit - all are important

What affects air quality in your home? 

Your community? 

There is good air quality in home. Smoke 

affects the air quality. 

What types of fuels do you use for 

cooking?

Family uses normal oil.

What affects water availability in your 

home and community? What affects water 

quality? How do you deal with varying 

amounts of water throughout the year?

In rainy season there is more water. But, 

there are is always enough throughout the 

year. 

PARTICIPANT TWO

Situation Description:

Participant 2 was one of the youth in the 

community who helped our group during 

the community stay. Everywhere we went 

he came, ready to help lift anything, or 

help in any way we asked. Participant 2 is 

18 years old and has never been to school. 

This interview took place at the school while 

we were waiting for the heavy rains to stop.
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What affects sanitation in your home 

and community? How often are hands 

washed? How often are the latrines used? 

Are other areas ever used as a bathroom? 

How do you dispose of infant/child waste?

Washing hands before each meal affects 

sanitation. Family does not have a latrine - 

uses open air. Baby goes in open air as well. 

Are insects or certain types of animals 

ever a problem? If yes, at what times of 

the year?

Mosquitos, and langosto are a problem 

during the rainy season . Langosto eats crops 

(peppers and tomato). 

What does a healthy environment look 

like to you? What things are present? 

What things are not?

Having enough food, when harvesting, 

cleaning well and taking out weeds. The 

family has what they need. 

What might be needed in your community 

to improve the health of the people, the 

land, the air, the water?

Don’t know. 

What are threats to health you see in your 

home? your community?

Bad friendships

How might we decrease those threats?

Talk to those people and improve those 

relationships.

Do you forsee any future changes in the 

community that may impact health?

Yes, things can and will improve. More people 

go to the clinic to improve their health
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How many people live in your home?

5 - Carlos, his mom, dad, brother, and sister-

in-law

What do different members of your 

household do? 

Dad, brother - Construction workers, 

carpenters, farmers, Carlos - cut coffee, mom 

& sister-in-law - stay at home and do chores

What is a day like in your home?

Carlos and Brother - Cut and bring wood, cut 

grass 

Dad - Supervise coffee cutters

Mom & sister-in-law - clean house, cook, 

wash clothes

What kind of things do adults and children 

do differently? Women and men?

Kids - there are none in the house but most 

just, eat, play and learn

How is life for you/your family/your com-

munity the same or different than it was 

last year or in past years?

The economic situation is rough - this year’s 

coffee harvest is less again. Things are not 

getting better right now. Everything depends 

on coffee.

What INCREASES health in your house-

hold? 

Clean water, Maintained water tanks, 

Water filters, Maintained springs from 

contamination, Good relations with the 

ministry of health - they support a lot

What DECREASES health your household? 

Polluted water , diarrhea, puddles,/mud - 

breeding grounds for mosquitoes which 

spread malaria and dengue, contamination 

and garbage, contaminated springs, bad 

relations with the Ministry of Health, 

chemicals -affect the air/environment - need 

to avoid them.

Of those, which provides the greatest 

health benefit and the greatest health 

problems?

Biggest problem is diarrhea

What affects air quality in your home? 

Your community? 

In homes in the community they breathe 

PARTICIPANT THREE

Situation Description:

Participant 3 is a member of the health 

committee and very active in his 

community. He participated and helped 

with most of the events we held and 

activities we did during the community stay. 

Participant 3 is older, likely middle-aged. 

This interview took place on the clinic porch 

while waiting for the rest of the health 

committee to arrive for a meeting to review 

the water testing results. 
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good air. Contamination from chemicals 

affect the air quality. 

What types of fuels do you use for cook-

ing?

They use vegetable oil for cooking. 

What affects water availability in your 

home and community? What affects water 

quality? How do you deal with varying 

amounts of water throughout the year?

Community has lots of water - quality is 

affected by animals (foxes, rats), they urinate 

and defecate in the water. Quantity of water 

available to homes is affected when tubes get 

clogged, or damaged. 

What affects sanitation in your home 

and community? How often are hands 

washed? How often are the latrines used? 

Are other areas ever used as a bathroom? 

How do you dispose of infant/child waste?

Bad hygiene, bad habits, animals (dogs, 

cats, rats) that run around the house and 

kitchen. Wash hands 6-8 times a day. Use 

latrine 2 times a day. When there is no latrine 

available we use open air. 

Are insects or certain types of animals 

ever a problem? If yes, at what times of 

the year?

Mosquito (Flagotamo - type) can cause a 

reaction, Chaga (type of insect) - causes heart 

problems, can make a person epileptic, or 

can even cause death. Insects are a problem 

during the rainy season, May-Feb

What does a healthy environment look 

like to you? What things are present? 

What things are not? 

Planting trees (increases oxygen/ protects 

against sickness) Don’t slash and burn - it is 

illegal now. The environment is clean but we 

need more education about river and land 

contamination for some farmers.

What might be needed in your community 

to improve the health of the people, the 

land, the air, the water?

In the community they don’t have a health 

enter its a community pharmacy - they need 

increased conditions (beds, medicines, etc.) 

to increase health

What are threats to health you see in your 

home? your community?

These are things to improve but not “threats

Are there any specific things related to 

health you would like to see changed in 

your community?

Have a nebulizer for children with breathing 

problems/pneumonia. Have an IV available.

Do you forsee any future changes in the 

community that may impact health?

Yes, they have been and can be improved 

more. Before there was no clinic and they 

had to go to Tapasale (another AMOS 

community) 3-4 hours on foot away. So they 

have already seen this improve dramatically.
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INTERPRETATION

Context/Value Questions

Three out of four of the participants reported no change or increased difficulty when asked 

how life is different than it was last year or in past years. The youngest participant was the most 

positive. He said, “Things are getting better - better harvest this year so more money.” The other 

responses showed that the people are very aware of their economic situation. Participant one, a 

housewife, said, “We are poor and always have to work hard each year- life is difficult.” She also 

described life as “uncomfortable” and “always the same.” Participant three, the member of the 

health committee, explained that “the economic situation is rough - this year’s coffee harvest is 

less again, so things aren’t getting better right now because it all depends on coffee.”

In order to understand how the community perceives the factors affecting health, they were asked 

to describe everything that they believe increases health and decreases health in the community 

or household. Again three of the four had similar answers including the following:

Participant three’s answers stood out, showing how the perception of causes of the issues is 

influenced by more education as well as active involvement in the community through serving on 

the health committee or participating in community events. The factors he describes that increase 

health directly relate to those that decrease, so while he recognizes the benefits that these things 

Increase Health Decrease Health 

Vegetables, green leaves/healthy food 

Medicines/vitamins /clinic/health center 

Washing hands 

Brushing teeth 

Cleaning the house well 

Don’t drink hot things and then cold 

things (superstition believed by many 

Nicaraguans, answer from Santos) 

Not taking care of your health 

Robbing others 

Sickness – flu, pneumonia, diarrhea, 
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can have he also sees that they are not yet being addressed. His responses included:

Environment Questions

Air quality – Everyone described air quality as good in the home and mentioned that smoke affects 

air quality. They use wood for fire and vegetable oil for cooking. Participant one believed that the 

wind can carry sickness such as diarrhea. And participant three believed that contamination from 

chemicals can affect air quality.

Water Availability and Quantity – Everyone agreed that water is readily available, especially in the 

rainy season.  The housewife and the youth didn’t know what affected water quality. Participant 

one believed that the water comes from springs so they are good quality. Participant three 

mentioned that the water quality is affected by animals (e.g. foxes and rats), which urinate and 

defecate in the water. He also attributed water shortages to clogged or damaged tubes.

Sanitation – Everyone mentioned hand washing as important to sanitation and reported washing 

hands at least before each meal or up to ten times a day. Participant two reported that his family 

does not have a latrine, so adults as well as babies just use open air. The housewife said that her 

family only uses the latrine, but infants go in open air. Particiapant three also reported mainly 

Increase Health Decrease Health 

Better water situation – ability to store 

in tanks, and proper maintenance and 

of the tanks 

Water filters – decrease diarrhea 

(believes this is the biggest priority) 

Eliminating water puddles/mud – 

breeding grounds for mosquitoes which 

can cause malaria/dengue 

Reducing contamination from garbage 

Maintaining the springs so that they 

don’t get contaminated 

Having good relations with the ministry 

of health because they support a lot 

Chemicals – affect the air/environment 

(believes they need to avoid them) 

Unclean water – no filters yet 

Standing water – Puddles/mud 

Allowing garbage to contaminate the 

water supply 

Contamination of the springs 

Bad relations with the ministry of 

health- lack of support 

Improper maintenance of water tanks 
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using the latrine but admitted that when there is no latrine available people just use open air. 

Participant three also mentioned that bad hygiene, bad habits and animals in the house (dogs 

cats, rats) effect sanitation.

“Healthy Environment” - Participants were asked what a healthy environment looks like to them, 

what things are present or missing in their current environment, and what might be a threat to 

health. The youth (participant two) responses included having enough food, and clean coffee 

fields without weeds. He believes they have what they need and only mentioned bad friendships 

as a possible threat to health at home and in the community. The housewife described a healthy 

environment as keeping the house clean, picking up trash, and using mosquito nets. She also 

mentioned that people are poor so they don’t care much about the environment. The health 

committee member (participant three) described a healthy environment as a place where they 

plant trees which will increase oxygen and protect against sickness. Also, where people do not 

slash and burn because it is illegal now. He believes that the environment is mostly clean but 

more education is needed for some families to teach them about the river and contaminants. 

For things that might be needed, he suggested that the community needs a real health center. 

He understands that the clinic is currently more like a pharmacy and that they need increased 

facilities (beds, medicines, etc.) to increase health. He does not believe there are any “threats” just 

things to improve. On the final question of hope for changes in the community to improve health 

everyone seemed hopeful that things can and will improve. 
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ExPERT INTERvIEWS

 Several experts were interviewd in order to gain insight into the process of community 

development work, and to discover appropriate environmental solutions for traditional health 

hazards that could potentially be implemented in the study community. Experts were selected by 

the researcher based on recommendations from advisors and local accessibility. Those selected 

were former or current community development practitioners in a diversity of backgrounds 

including: forest resources and conservation, architecture, international development, and 

sociology. Since these interviews followed the semi structured format of the community 

interviews it was important to be able to converse with the participants preferrably face to 

face or alternatively using Skype. Participants were asked questions about their knowledge of 

environmental health needs, participatory research methods, and international community 

development experience. 

 The experts had a range of experience in community development work and represent a 

wide variety of opportunities for participation and collaboration in this sector. These opportunities 

include working with multi stakeholder platforms, social scientists, government research agencies, 

universities, private design firms, government agencies, extension services, or community based 

organizations. An important point made by one expert was that there is virtually no limit to the 

number of stakeholders that can be involved in a project, but there needs to be an adequate 

structure for effective coordination. 

Some key takeaways from the expert interviews are provided:

• As an outsider role may be as an experienced based facilitator, or educator, administrative,  

 planning role, decision maker, consensus builder, designer; not as an expert, local peoples   

 are the experts

• It is important to help people understand the systems in place and work together to    

 improve the situation 

• Technical solutions are only partial solutions

• Multi-disciplinary needs to be really multidisciplinary, not just multi-disciplinary within a   

 certain discipline

• Issues should be addressed holistically in order to make them scale up
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• Methods for gathering research may involve: conducting surveys, analyzing pictures, site   

 visits, one on one dialogues, laboratory experiments, developing relationships with people,   

 following up

• It is important to be humble, realize that one’s contribution in the end may not be what   

 was originally expected. 

• Major obstacles to developing solutions may be economic (lack of income generation),               

 structural (lack of access to markets or services from government, oppression by a    

 dictator), health-related (disease outbreak), or conflict related (civil war) 

• Solutions should be sustainable, scaleable, low-cost, economic, ecological, socially accepted

 

 Although the experts provided some useful information on the community developement 

process, they were not able to provide any information regarding physical and built environment 

solutions for traditional environmental health hazards, the primary goal of the interviews. This 

suggests that other experts with more direct experience were needed. The interview questions 

prepared may also not have been sufficient to draw out the desired information from the experts. 

Similar research efforts in the future should consider developing a screening method or set of 

criteria that will help to reveal experts with appropriate bacground and experience for the needs 

of the study.  
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PHOTOvOICE ACTIvITY         

 Photovoice is a participatory action research strategy. The photovoice method designed for 

use in this study involved giving one selected participant a digital camera with a numbered list of 

prompts for each picture. The photo prompt questions were adapted from a template provided 

in the Human Centered Design Toolkit. Specific questions relating to places important to daily life 

and impacting health behaviors were added to make the activity relevant to the research goals of 

this study. Only one participant was selected due to time constraints and the availabilty of only 

one extra camera and memory card needed for the activity. Allowing another participant to use 

the same camera was not an option because of the potential of confusing the responses of the 

participants or possiblie skewing of responses if another participant was able to see the photos of 

the previous participant. 

 The purpose of the activity was to provide another way to understand the community 

from the community members perspective. The prompt list asked the participant to photograph 

places that reflect certain emotional responses or things that represent elements of daily life in 

the community. The chosen participant was a mom in one of the host homes where the volunteer 

team stayed. She was selected based on a recommendation by one of the AMOS trip leaders and 

translators. Her photos are provided on the following pages along with the photograph prompt 

and a translation of h written explanations that she provided. 

Researcher and particiapnt in front of her home
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1. I use this everyday 

Is a machine to grind corn, I use it everytime I 

need to make tortillas. 

2. This is something I want to improve

It would be better to make the bathroom 

with tile and the toilet inside the bathroom to 

be secure.

3. This is a place I am proud of 

It would be the place where I live
4. This is something I worry about 

It would be to learn more that I had already 

learnt, I would like to learn how to ride a 

motorcycle and other things.
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5. This is beautiful to me

(Photo of the tree, with the researcher - 

requested by participant)

6. This is a place I respect 

It would be a private place, like a bathroom 

or a changing room. 

7. I spend time with friends here

At work or walking, or home.

I spent most of the time with my friends or 

talking at work, but I do have a good time 

with my family.

8. This is a place where I relax 

A place to relax is where you can find your 

friends and talk about everything.
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9. This is something I eat often

Tortillas

11. I spend most of my time here 

I work in the everyday things such as cooking, 

ironing, washing clothes.

10. This is something I need

This would be to improve what I have at 

home or in the field or in my future. 

12. I dispose of dirty water here 

The dirty water we have to pour it in a 

specific place because it contaminates the 

environment.
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13. I bathe here 

I take showers in a clean place with clean 

water.

.

15. This is where I use the bathroom

The bathroom is the place where we take 

showers and we are clean and healthy.

14. This is where my food is prepared 

This is the place where we cook, how we 

called it, fired, dish soap.

16. This is a path I walk along often

 I like to walk in the trails in the community 

because they are safe and clean.
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17. This is something that has hurt me

 This is something that makes me feel sick, 

because I eat something I am not use to eat.

19. This is where I sleep 

The place where I sleep is humble because I 

am poor but it is clean, but I would like to use 

a mosquito net to avoid bug bites.

18. This is what I see when I step outside 

What I see when I walk in the yard is pigs, 

monkeys, chickens, dogs.

20. This is where I work 

The work I do is in the house or peeling pork, 

chickens, cleaning the house or picking up 

coffee beans.
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21. This is where I live 

My home is where I live permanently and 

where I work as well.

22. This is what I wear on my feet 

I wear sandals or shoes and I put lotion in my 

feet.

INTERPRETATION

The photovoice activity helped reveal a community members perspective on her community and 

priorites for change. Several of the participants’ responses relate to bathroom areas suggesting 

that bathrooms and sanitation is a priority. Specifically, she isted the bathroom as something to 

improve in question two and also as  a place she takes pride in for question six. Furthermore, in 

question fifteen, which specifically asked about the bathroom, the participant added, “ we are 

clean and healthy” suggesting that she associates the quality and cleanliness of the bathroom area  

with overall health. In general the responses showed that the participant places high value on the 

home environment where most time is spent, the natural landscape, time with family and friends, 

and cleanliness.
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SUMMARY

Interviews with community members, as well as personal observations and experiences 

during time spent living in the community, and the photovoice responses revealed that some of 

the major environmental influences on health that could be improved in the community are:

• Water Pollution

• Drainage 

• Sanitation

In addition to improved conditions it will be important to educate the community on the ways 

in which the environment influences their health as well as how their behaviors related to the 

environment can positively or negatively impact health. As literature and the interviews confirm, 

socioeconomic conditions are also vital to the community’s ability to improve its health and 

livelihood. This suggests that solutions should also focus on ways to increase income from coffee 

farming or provide opportunities for generating income from other sources.  
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ANALYSIS

 

 This chapter describes the analysis process used in this study in order to review and 

understand the data collected from primary research and set priorities for the final step, 

developing recommendations and guidelines. First the process is described in general in order 

to make it clear for anyone looking to use it, then it is elaborated on in the context of this study’s 

focus on the community of El Socorro. This process was developed by the researcher and could 

be replicated by anyone looking to analyze similar types of data as in this study. It is simple and 

straightforward, useful for helping the researcher to draw out as much meaning from the data as 

possible. The first step in the analysis process involved developing a set of goals and criteria that 

could easily be ranked using a simple scale and then become the basis for selected priorities. 

 The prioritization matrix developed for this study describes these goals and criteria. It 

is generally universal but also easily adaptable to the needs of other studies. When creating 

a prioritization matrix or modifying the one provided in this study, remember to first define 

the important concepts or ideas that are influencing the study or project. Brainstorm as many 

questions as possible that one can ask in order to evaluate whether a certain goal or criteria has 

been met. Document your analysis well using photos, maps, video, and notes, or even a written 

report depending on the resources and skills available. 

 After this is completed, make sure to have a meeting with those involved and other 

relevant stakeholders to go over the findings of the analysis activities. No review meeting took 

place in this study as it was not possible to go back to the community within the available time. 

Therefore the analysis process for El Socorro described on the following pages is meant to serve 

only as an example and does not reflect a complete and thorough analysis of the community. 

4
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 As a first step in evaluating the health needs of El Socorro, setting priorities, and deciding 

on the suitability of possible solutions it was important to define what makes a “healthy place.” 

Often the design process begins with defining the problem but for a complex issue such as 

environmental health at the community scale, it is first helpful to have a set of goals and criteria 

defining what qualities and characteristics the landscape should strive to achieve in order to be 

considered “healthy.” For this study broad goals for the landscape were divided into three 

categories:  Environment, Social, and Livelihood. They are described in the  folllowing chart.

PRIORITIzATION MATRIx

Source: By Author 

ENVIRONMENT 

Air, Water, Soil Quality 
Do air, water, and soil quality meet safe 
standards for the natural environment and 
human populations? 

Production  
Do production systems satisfy demand for 
food and agricultural products while 
maintain neutral or positive impact on 
ecosystem services and biodiversity? 

Infrastructure and Services 
Does housing, waste management, energy 
production, and transportation services 
meet the needs of the population and have 
minimal impacts on the environment? 

Local Ecosystems and Biodiversity 
Are there a variety of ecosystems and land 
uses? 
Do actions in the landscape conserve, 
maintain, and restore wild biodiversity and 
ecosystem services? 

Proximity to Amenities 
How close are areas for play, religious 
activity, shopping, healthcare services, 
industry supply, etc.?   

SOCIAL 

Opportunity for Social Interaction 
Are there adequate spaces for formal or 
informal gathering?  
Do people feel comfortable and at ease at 
home, in public areas, or in nature? 

Organization & Events 
Are there mechanisms in place for 
coordinated action between multiple 
stakeholders in the landscape? 
Are there places in the landscape that 
support a variety of events? 

Cultural Identity 
Are there elements in the landscape that 
define the way of life in the community and 
cultural values, norms, customs, diet, etc.? 

Therapeutic Quality 
Is the community landscape restorative, 
uplifting and healing for both physical and 
mental health? 

Working, Learning, Development 
Do school and work environments support 
productivity, creativity, and personal 
development? 

LIVELIHOOD 

Economic Diversity 
Does the settlement support a variety of 
income sources, levels, and distribution? 
Are there opportunities for viable non-
agricultural economic activity? 

Access to Markets and Resources 
Do households and communities have 
sustainable and equitable access to critical 
natural resource stocks and flows?  
Are basic needs of population able to be 
met while sustaining natural resources?  

Resilience  
Does the landscape have the ability to 
recover and regenerate after extreme 
environmental shocks (flood, drought, 
commodity prices, pest/disease outbreaks, 
storms, earthquakes, etc.)?   

Assets & Empowerment 
Are household and community assets 
increasing?  
Is there adequate capacity to learn and 
innovate about practices that will lead to 
“healthy” landscapes? 

 Safety & Security 
Does the landscape help reduce 
opportunities for crime or injury?    
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 A number of key conepts were influential in developing the goals and criteria. First were 

the concepts of health and environment and how the two influence each other. 

Health is defined as “a complete state of physical, mental and social well-being, and not merely 

the absence of illness and infirmity (WHO, 2014). ” 

Environment describes the landscape of human settlements - a complex set of natural and 

manmade factors. Often the environment, or landscape, (used interchangeably in this study) 

represents a bounded geographic area that has a unity between its functional, visual, and cultural 

characteristics. It encompasses all the physical, chemical, and biological factors external to a 

person, and all the related factors impacting behaviors. Domains of environment can be generally 

categorized as natural or physical, built, economic or social. 

 An understanding of the links between environment and health was best understood 

through Barton and Grant’s Settlement Health Map. The map shows that in any given human 

settlement there are several 

key determinants of health: 

lifestyle, community, local 

economy, activities, and the 

built and natural environment. 

It clearly illustrates how the 

spheres of social and economic 

life and the wider environment 

interact to shape community 

health. Located in the outermost 

spheres, the natural and built 

environment may have direct 

and indirect influence on all 

other inner layers. Appropriate 

planning, design and 

management of the landscape is 

therefore a key step in ensuring 

health and well being of the community. 

Settlement Health Map
Source: Barton & Grant (2006) 
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 Another important influence on generating the broad goals for setttlement health used in 

this study were the five principles for healthy places described in the Landscape Institute’s 

position statement on public health and landscape.The landscape institute is a professional body 

and educational charity of England and Wales for landscape architects which works to influence 

governement and policy, advocate for the profession,  accredit university courses and promote 

professional development. These principles reflect Barton and Grant’s concept of a multi-faceted 

environment.

 One final influential resource was the concept of integrated landscape management, 

an increasingly popular approach to global issues. The term refers to “long-term collaboration 

among different groups of land managers and stakeholders to achieve their multiple objectives 

and expectations within the landscape for local livelihoods, health and well-being.” Typically these 

include:

• Agricultural production

• Provision of ecosystem services (such as water flow regulation and quality, pollination   

Principles for Healthy Places

Principle 1   A healthy place has good air, water and soil quality. It is able to   

   sustain these qualities even with climate change and development

Principle 2   A healthy place provides fair and equitable access to resources. It  

   ensures that there are no health inequalities among community  

   members and promotes healthy lifestyles

Principle 3  A healthy place is safe and makes people feel comfortable, 

   increasing social interaction 

Principle 4  A healthy place optimizes opportunities for working, learning and  

   development

Principle 5  A healthy place is restorative, uplifting, and healing for both 

   physical and mental health

Source: (Bull, G., 2013)
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 climate change mitigation and adaptation, cultural values)

• Protection of biodiversity, landscape beauty, identity and recreation value

 Ten principles of an integrated landscape management approach are provided in the box 

below.The values described in the principles align well with the ecological theoretical perspective 

summarized in the literature review and are therefore an appropriate example for setting broad 

goals for the issues in this case study.  

Ten Principles of an Integrated Landscape Management Approach

Principle 1: Continual learning and adaptive management; learning from outcomes can improve 

management.

Principle 2: Shared interest in an issue or problem; build solutions – even to wicked problems where 

parties have divergent views on possible solutions – around perceptions of common interest.

Principle 3: Multiple scales; awareness of numerous system influences and feedbacks that affect 

management is essential.

Principle 4: Multifunctionality; landscapes and their components have multiple uses and purposes 

that require tradeoffs be reconciled.

Principle 5: Multiple stakeholders; engaging them in an equitable manner is needed to ensure optimal 

and ethical outcomes.

Principle 6: Negotiated and transparent change logic; transparency is the basis of trust needed to 

avoid or overcome conflict and is helped by good governance.

Principle 7: Clarification of rights and responsibilities; rules on resource access and land use need to 

be clear to ensure good management and good outcomes.

Principle 8: Participatory and user-friendly monitoring; it is valuable to derive information from 

multiple sources.

Principle 9: Resilience; increase system-level resilience through recognition of threats and 

vulnerabilities and actions to reduce them.

Principle 10: Strengthened stakeholder capacity; people require the ability to participate effectively 

and to accept various roles and responsibilities.

Source: (Sayer et. al., 2013)
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EL SOCORRO ANALYSIS AND EvALUATION

The following section applies the broad 

goals for a healthy settlement, defined at the 

beginning at this chapter, as an evaluation 

tool for El Socorro. Only the criteria in the 

first category, Environment, are presented 

as it is most relevant to the scope of this 

study. A scale with values from one to four 

was created to rank how well the community met each criteria and provide a clear way to inform 

priority setting later.  Information used to answer the criteria questions is based on a visitor’s 

perspective and was gathered during a brief stay in the community. A better evaluation would 

have been achieved with a longer research phase as well as participation from  community 

members with first hand knowledge and perspectives. Therefore, it is suggested to work in groups 

with a variety of community stakeholders when evaluating the community in this way. The results 

of this analysis will be used to formulate guidelines for the community on addressing the issues of 

priority. 

SCALE 

NO OCCURENCE OR POOR QUALITY 

MINOR OCCURENCE OR FAIR QUALITY 

NORMAL OCCURENCE OR GOOD QUALITY 

ABUNDANT OCCURENCE OR ExCELLENT QUALITY

1

2

3

4
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Criteria Questions: Do air, water, and soil quality meet safe standards for the natural environ-

ment and human populations?

Water

Water in El Socorro is supplied through a 

mountain spring. A community engineered 

system transports the spring water, protected 

by a spring box, to individual households 

using small tubes (about 1/2”). Tubes can 

be clogged easily causing intermittent 

water flow. Water tests performed while 

in the community showed the presence of 

pathogenic bacteria in a number of samples 

from individual households and community 

water sources. Although samples looked 

• Quanity and quality of water sources

• Water transport and storage conditions

• Soil types, textures, permeability

• Soil physical, chemical, biological qualities

• Indoor and outdoor air quality

• Impact of natural processes

• Impact of human activities

• Existing Standards

Left to Right: Typical water storage drum, Volunteer  
team analyzing water tests

AIR, WATER, SOIL Score

2 
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visually clean the tests revealed the presence 

of contamination. Community members 

also expressed concerns about diarrhea, 

known to be commonly caused by ingestion 

of bacterially contaminated water or food 

products grown in contaminated soil. 

Rainwater is also a valuable form of 

freshwater in the community allowing for 

reduced or minimal use of  other freshwater 

sources for irrigation. Several large water 

tanks were observed which allow for rainwater harvesting or larger storage of water. Most 

individual households use 25 gallon drums for storing water as well as smaller pots or buckets 

that are available. Often these water storage vessels are left uncovered, creating potential 

breeding sites for insects carrying disease. 

Air

Outdoor air quality is good in El Socorro. Because of its remote location, urban air pollution 

concerns are not an issue. Fog conditions are common due to the cloud forest-like climate in the 

area. Conversely, indoor air pollution is a problem due to cooking methods and improper housing 

ventilation design. 

Soils

Soils in the community are predominantly clay. Clay soils are typically capable of storing large 

amounts of water but infiltration is slow. Combined with the frequent rains this creates drainage 

issues and often results in muddy conditions. Residents typically wear rain boots. 

, Results of water tests
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Criteria Questions: Do production systems satisfy demand for food and agricultural products 

while maintaining neutral or positive impact on ecosystem services and biodiversity?

 Energy production in the community relies on 

burning wood fuel. This has possible impacts on the 

quantity of forest resources, as a constant fuel source is 

needed for kitchen fires that typically burn  continually. 

It may also have human health consequences by 

contributing to indoor air pollution. Solar panels on some 

homes and buildings allow for limited electricity service - 

lights at night and power for a tv or charging a phone. 

 A majority of the food consumed in the community 

is produced locally on household farms.  There is also an 

abundance of fruit trees and other edible plants growing 

wild throughout the community. With a population of 

Score

3 PRODUCTION

• Available energy sources and flows

• Food security

• Financial requirements of systems

• Nutrition requirements of producers and  

 consumers

• Resistance to disturbances in systems

Typical cookstove in home
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only about 600, there are ample resources to supply the food 

production needs of the community. On farms growing coffee 

commercially, excessive use of pesticides may have harmful 

effects on the quality of water and could possibly lead to an 

increase of insects resistant to the toxic chemicals. There 

are also possible human health impacts for workers directly 

handling the pesticides. 

 A summary of data on children under 5 years old is 

provided in the photo of the poster to the right showing the 

results of health screenings conducted in El Socorro during 

the Rural Health Immersion Program in August 2014. High  

rates of malnourishment and anemia in children under 5 

years old suggests that a more balanced diet is needed to 

ensure adequate nutrient intake for growth and development. 

Education on  edible plants and methods of cultivating and 

preparing them would be beneficial to the community.

Left: Results poster from health 
screenings; 28% of children 
under 5 had anemia; 53% were 
malnourished by weight; and 33% 
were malnourished by height
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Criteria Questions: Do housing, waste 

management, utility, and transportation services 

meet the needs of the population and have minimal 

impacts on the environment?

Most homes and buildings are of simple wood 

construction with a corrugated metal roof and 

compacted dirt floors. Many structures also include 

brick and concrete as a foundation. Fewer buildings 

have full concrete  and brick construction. A photo 

of better quality housing on a large plantation 

is shown on the right. Seasonal workers coming 

from out of town are able to stay in these guest 

houses while they pick coffee during the harvesting 

season. Most community members are not able 

to afford this level of housing. Homes that do 

include concrete  flooring pay higher taxes than 

those without. In wood homes and builings leaks 

are common in storm conditions. Poor ventilation 

design contributes to smoky indoor air conditions 

from  the constant burning of organic fuelwood 

for cooking. One large coffee plantation in the 

Score

1                        
INfRASTRUCTURE & SERVICES                  

Compacted dirt floors in home; simple bed 
shared by two brothers

Home constructed of wood and brick with 
conrete base

Plantation worker guest house; lots of beautiful 
ornamental landscaping

• Road features and quality

• Available transportation services

• Housing quality and availability

• Waste sources and flows

• Available utility services 
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community contains contains better quality 

structures where migrant workers can come and stay 

while working during the coffee season.

Transportation is difficult in the community because 

of steep slopes and infrequent maintenance of 

roads, which are all unpaved. Standing water in the 

form of mud puddles is common after heavy rains. 

A public bus service is available to get to the city. 

It stops on main road a good distance from the 

community. Very few have personal vehicles. 

There are no formal utility services provided to the 

community. There are also no formal waste or water 

management services. Residents typically burn 

trash, creating another source of air pollution. A 

small recycling station is installed in the school yard but is unused and filled with dirt and trash. 

Wastewater runs off naturally, leading to potential ground or surface water pollution. Pit latrines 

are predominant although using open air is also common. One household was noted as having a 

western toilet that flushes. 

Typical road; mud puddles after rain

Typical latrine; unused recycling bins
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Critera Questions: Are there a variety of ecosystems and land 

uses? Do actions in the landscape conserve, maintain, and 

restore wild biodiversity and ecosystem services?

An ecosystem is defined as  “a dynamic complex of plant, 

animal (including human), and microorganism communities 

interacting with their physical environment (including soil, 

water, climate, and atmosphere) as a functional unit (Biggs et 

al. 2004; MA 2005).” Ecosystems  are broadly characterized into 

three groups according to location: terrestrial, freshwater, and 

marine. They provide services needed for human life such as 

provisioning services, through species 

that provide us with food, timber, 

medicines, and other useful products; 

regulating services such as flood 

control and climate stabilization; 

supporting services such as 

pollination, soil formation, and water 

purification; and cultural services, which are aesthetic or 

recreational assets that provide both intangible benefits and 

tangible ones such as ecotourist attractions. 

• Status of provisioning, regulating, supporting, and          

 cultural services, of ecosystems

• Wildlife and endangered species

• Land use

• Managment of common resources

Crab found in house 
one night. It was a 
surprise because the 
community is located in 
the mountains. 

Score

3 LOCAL ECOSySTEMS & BIODIVERSITy 
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Based on observation, the landscape 

in El Socorro appears to have a 

diversity of terrestrial and freshwater 

ecosystems which provide habitat 

for a variety of species. In addition to 

agriculture there are many natural 

forest areas as well as two rivers 

and a spring which provide water 

resources. The presence of bacteria 

in water samples from recent testing indicates that the natural process of water purification has 

been damaged in the community’s ecosystems. Reports of over logging are also of concern as 

this could diminsh natural animal habitats and result in a shortage of wood needed for domestic 

purposes.

Because of its rural context, the  built environment occupies only a small footprint in comparison 

to the natural environment in El Socorro. Much of the land is dedicated to agriculture with the 

primary crop being coffee. Other abundant crops include sugarcane, cacao, banana, plantain, 

yucca, and citrus. 

Coffee growing on steep slope lined by path with tree and shrubs
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Critera questions: How close are areas for play, 

religious activity, shopping, healthcare services, 

industry supply, etc.? 

Because the community has a mostly natural, rural 

environment there are plentiful informal areas for 

play. Rivers provide swimming areas, forest trails are 

available for hiking, and open land may be used for 

baseball games or futbol or tag. There are several 

religious centers where people gather regularly 

throughout the week for worship, community and 

followship.  

For commercial or shopping needs most homes 

double as businesses. People sell home made food 

or provide hair cutting services from their home, for 

example, in order to supplement their income from 

farming. If farmers have their own land they typically 

do not have to travel very far to work as they live on 

the land. Others, who work for landowners may have 

to walk long distances. 

In general getting around the community requires a 

lot of walking up steep slopes because of the  pattern 

of spread out develpment and mountainous natural Evangelical church

One of 2 rivers passing through community

Impromptu baseball game in school yard

Score

2
PROxIMITy TO AMENITIES 

• Available and needed amenities

• Distance and travel times

• Barriers to access
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terrain.  There is a public bus service going into the 

nearest town and to other parts of the country that 

has a stop on a main road which connects to a road 

leading into a community. 

Most of the community’s food source comes 

from their own farms and gardens so traveling to 

markets or grocery stores is unnecessary. The lack 

of electricity does not allow for refrigeration of 

foods that would need to be stored cold anyways. 

Sometimes residents are required to travel to other 

cities or countries when the local coffee season is 

over in order to find more work and supplement 

their income. 

Laundry is done by hand using river water or stored 

water and clothes are hung to dry on any available 

space that will keep them off the ground such as 

over trees and bushes. Areas for washing clothes 

that will collect the grey water runoff and provide 

covered space for drying clothes is needed.  

A small community community clinic providing 

basic services is the only local form of healthcare. 

The nearest hospital is in the municipality of La Dalia 

about 35 km or 2 hours away.

Living room being used as a barber shop

Hand drawn community map 

Community clinic provides basic services
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EvALUATION SUMMARY

The previous evaluation looked at just the 

environment criteria for settlement health. 

A summary of the key issues and suggested 

criteria scores are presented in the chart to 

the left. Criteria recieving the lowest scoring 

were Infrasturcture and Services, with a 

score of 1, followed by Air, Water, Soil Quality 

and Proximity to Amenities, with scores of 

2. Highest scores went to Production and 

Proximity to Amenities, which both scored 

3. This analysis has helped to clarify all the 

various issues related to environmental health 

in the community of El Socorro and revealed 

issues which can be set as priorities for action. 

The lowest scoring critera (score of 1 or 2) 

suggest that improving water quality through 

pollution prevention and strenghtening 

infrastructure and services through improved 

access is needed. 

 
ENVIRONMENT  

Air, Water, Soil Quality 
Key Issues: 
Bacteria levels in water 
Tube clogging, intermittent flow 
Lack of spring maintenance 
Unsafe water storage  
Compacted clay soils  
Indoor air pollution 2 

Production  

Key Issues 
Limited crop diversity 
Reliance on wood fuel 
Use of pesticides 
 3 

Infrastructure and Services 
Key Issues: 
Road quality and steep slopes 
Poor drainage  
Limited transportation service 
Lack of utility services 
Poor quality housing 
Poor latrine siting 1 

Local Ecosystems and Biodiversity 

Key Issues: 
Over logging 
Limited crop diversity 
Freshwater contamination  
 3 

Proximity to Amenities 

Key Issues: 
Lack of access to material resources 
Difficult and expensive travel  
 

2 

SCALE 

NO OCCURENCE OR POOR QUALITY 

MINOR OCCURENCE OR FAIR QUALITY 

NORMAL OCCURENCE OR GOOD QUALITY 

ABUNDANT OCCURENCE OR ExCELLENT QUALITY

1

2

3

4
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PRIORITIES

Pollution Prevention - Water Quality

 Securing safe water for El Socorro is a major first step towards a “healthy” environment. 

People depend on water for drinking, preparing food, bathing, washing clothes and dishes, 

brushing teeth, watering the yard and garden or even for recreational purposes.  The evaluation 

revealed that a number of pollution soures may be negatively affecting water quality in the 

community. These include agricultural production, water transport infrastructure, and open 

defecation or unimproved pit latrines. Pollutants find their way into surface water bodies  or 

groundwater when excessive rainfall in the area combined with steep slopes leads to runoff 

of sediment, fertilizers, pesticides, greywater, or fecal matter in contact with soil.  Improving 

sanitation and stormwater management are key mechanisms to improve the condition of water 

sources in the community . 

Access - Infrastructure and Services

 In El Socorro and many other rural communities, a lack of physical access deprives people 

of opportunities to improve and sustain their level of living. Physical access is determined by 

two factors: “mobility”, a measure of the ease or difficulty in travelling to a specific location and 

“proximity”, the distribution of goods, facilities and services. Donnges (2003) suggests three 

fundamental ways to improve access: 

1) through a better siting of basic facilities and services that rural people need to use 

(water supplies, schools, health centers, markets)

2) through improving the mobility of rural people so that they can travel faster, easier, 

more convenient and less expensive (rural roads, tracks, trails, footbridges, waterways)

3) through promoting and stimulating the use of communication technology so that 

rural people have improved access to information related to health, education and 

market prices (rural telephones, e-mail and internet connections) (Donnges, 2003). 

The evaluation of El Socorro showed that there are issues of both mobility and proximity 

hindering access to resources. Improving the quality of roads through better surface drainage 

and providing an accessible space for social and economic opportunities are two identified 

opportunities to improve physical access issues in the community.
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PRIORITIES SUMMARY

Water Quality Issues

Opportunity 1: Improve Sanitation

1
Recommendation 1: 

Manage Waste Ecologically

Infrastructure and Services Issues

Opportunity 2: Manage Stormwater

Opportunity 3: Increase Social and Economic Opportunity

3 Recommendation 3: 

Build Community Center

2 Recommendation 2:  

Incorporate Surface Drainage

Need: Pollution Prevention Need: Improved Access 
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1

1

1

2

2

2

3

2

2

1

1 Ecological Sanitation

Composting toilet and secondary treatment 
facilities may be located in major sectors of the 
community that are easy to access. Their use 
provides beneficial compost and improves wa-
ter quality by decreasing opportunities for point 
source pollution

2 Surface Drainage

Along primary community roads, surface drain-
age measures are installed, reducing runoff and 
erosion and preventing breeding of vectors. 
Road quality is also improved allowing for easi-
er transportation and therefore more opportu-
nities to access critical resources. 

3 Community Center

A new community center located at a central point in 
the community allows for increased social gathering and 
events, safe space in case of emergencies, and economic 
opportunity through space to market goods or services. It 
also serves to increase cultural pride and identity through 
its custom design using traditional building techniques

SYNTHESIS

A synthesis is an integration of the data gathered during inventory and anlysis and new objectives 

or functions of the lanscape proposed by the designer. It is often expressed as opportunities and 

constraints showing potential impacts of human use as well as possible benefits to the existing 

landscape system. The synthesis can be expressed in a variety of ways including maps, sketches, 

drawings or reports. In this example synthesis for El Socorro a simple map is used to spatially 

locate the proposed opportunities previously described.
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SUMMARY OF KEY FINDINGS

from Literature

from fieldwork

From Analysis & Synthesis

Use Ecological Framework

Multidisciplinary Collaboration

Participation

Priorities for El Socorro

Consider broader impacts

Create practical guidelines 

Environment as multi-dimensional, dynamic environment which is inextricably 
linked to human life

Development of solutions should involve  multiple stakeholders at multiple 
levels

Those who the solutions are designed for should be active participants in the 
design process.

Prevent Pollution by ecologically managing waste and controlling stormwater

Improve Access to resources by improving road quality through runoff and 

erosion control, and creating space for social and economic activity within the 

community.

Although a solution may primarily occur in the physical Environment, it is 
important to consider the Social and economic environment or, Livelihoods

Making technical or discipline specific information assescible to those who have  
limited education or are from varying backgrounds is necessary to encourage 
participation and successful designs. 
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RECOMMENDATIONS 
AND GUIDELINES

OPPORTUNITY 1: IMPROvE SANITATION 

 Lack of sanitation or improper sanitation is a direct cause of poor water quality.  The World 

Health Organization (2014) generally defines sanitation as “the provision of facilities and services 

for the safe disposal of human urine and faeces.” The term also refers to the process of 

maintaining hygienic conditions through services such as garbage collection and wastewater 

disposal. Adequate sanitation is expected to create a barrier between disposed human waste and 

sources of drinking-water. Access to infrastructure and waste management services are needed to 

break the cycle of disease and poverty.  When harmful pathogens in human excrement come into 

contact with the soil, it leads to groundwater pollution, agricultural contamination, air pollution, 

breeding of harmful insects and the spread of diseases such as cholera, typhoid, hepatitis, polio, 

diarrhoea, and worm infestation. Wastewater management is a key component of health risk 

management in this context. Improving sanitation is crucial to reducing disease and creating 

beneficial impacts on health both in household and at the community level. Benefits of improved 

sanitation include:

5

Broken Waste Cycle
Adapted from 
Jenkins (2005)
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• Reducing the spread of intestinal worms, schistosomiasis and trachoma, which are    

 neglected tropical diseases that cause suffering for millions

• Reducing the severity and impact of malnutrition, improving cognitive function and physical  

 growth 

• Promoting dignity and boosting safety, particularly among women and girls;

• Promoting school attendance: girls’ school attendance is particularly boosted by the    

 provision of separate sanitary facilities;

• Potential recovery of water, renewable energy and nutrients from faecal waste.

RECOMMENDATION 1: MANAGE WASTE ECOLOGICALLY

 In a productive landscape, such as in El Socorro, where farming is a major land use, and 

where there is a need for an improved waste management system it would be beneficial to 

incorporate an ecological sanitation system. Ecological sanitation (ecosan) is a concept based 

on the principle that human excrement is not a waste product but rather a source of nutrients 

useful for naturally fertilizing the land. The sanitation cycle begins with the containment of excreta 

in a composting toilet or other sanitation installation. Then, through one or several processes, 

the excreta is sanitized resulting in a safe and pathogen-free soil conditioner and fertilizer 

which can be used to improve crop production. In this type of system no waste is produced and 

environmental pollution is greatly minimized, if not eliminated. Although there are still some risks 

associated with this type of on-site sanitation, such as seepage or exposure to pathogens from 

direct handling of untreated materials, they can be avoided with proper design and training. By 

comparison, sewerage systems and other types of on-site sanitation systems such as pit latrines 

can cause serious environmental pollution, unpleasant odors, and encourage breeding of disease 

carrying insects. Ecosan systems may also incorporate greywater (water used for washing clothes, 

cooking, etc.) rainwater, and organic solid waste (food scraps, biodegradable household garbage, 

etc.). 
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Types of Ecological Sanitation

A variety of ecosan systems exist but all can 

be generally categorized based on the type of 

toilet used: dehydration or composting. 

Dehydration toilet systems are completely 

waterless technologies which process excreta 

through creating dry conditions, increasing 

pH, ventilation and addition of dry 

absorbents. High temperatures in the 

processing chamber, together with sufficient 

ventilation are the most important 

mechanisms in the drying process. The 

ventilation also reduces odours due to air 

EAT
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CRETE     COMPOSTING
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GROW
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SAFE FERTILIZER AND 
SOIL CONDITIONER

TRANSPORT
STORAGE

PROCESSING

SAFE AND 
NUTRITIOUS

FOOD

Ecological Sanitation Cycle
Adapted from  Jenkins (2005) and Boot (2007)

Urine diverting dry toilet system diagram (UDDT) 
Source: TILLEY et al. (2014)



82

currents, which flow towards the vent pipe out of the chamber. 

 Most often, these types of toilets use urine diversion 

to aid in the reduction of moisture content. Urine diversion 

systems allow for the separate collection of nutrient rich and 

virtually sterile urine, as well as greatly reduce the odour 

problems associated with dry mixed systems. The product from 

the dehydration process is not compost, but rather a crumbly 

cake-like, kind of mulch which is rich in carbon and fibrous 

material, phosphorous and potassium which can be used as a 

soil conditioner. The dry environment and increased pH from the 

addition of alkaline cover materials such as lime and ash allow for 

complete die off of pathogens as well as unvaforable conditions 

for flies to breed and more pleasant experience for the user. 

 Composting toilet systems convert excreta into compost 

and require minimal water use. Compost is a stable, inoffensive 

product that can be safely handled and used as a soil conditioner improving the fertility, structure 

and water retention capacity of the soil. In composting toilets, excreta are deposited into a 

composting chamber together with other organic wastes from the garden or household. Dry 

organic material such as sawdust or ash is added to adjust moisture content and the carbon/

nitrogen ratio in order to obtain optimum conditions for thermophilic (high heat) composting 

which ensures pathogen die-off. A variety of different composting toilet systems exist: those using 

pits or vaults below the toilet structure; urine diversion or not; low-tech and high-tech, etc. 

 Whichever is used, four basic factors ensure the good functioning of the system:

(a) sufficient oxygen, provided by active or passive aeration 

(b) proper moisture (ideally 45 to 70% moisture content)

(c) internal (heap) temperature of 40 to 50 °C (achieved by proper chamber dimensioning) 

(d) a 25:1 C:N ratio (theoretically) which can be adjusted by adding bulking material as a 

carbon source

Treatment methods in ecosan systems are also categorized by phases described as primary and 

secondary treatment. Primary treatment occurs in the ecosan facility itself through addition of 

Dehydrated feces and ash 
mixture in UDDT
Source: SuSanA on Flickr

Dehydrated feces ready to be 
used as compost
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materials that reduce moisture or increase pH levels. Secondary treatment usually takes place at 

a separate facility where the waste can be composted or used for other beneficial reuse such as 

energy production. Many small scale systems at the household level perform secondary treatment 

by leaving the waste in storage for sufficient time (usually at least 1 year if no turning) and not 

adding new materials to the pile. For larger scale systems secondary treatment by trained facility 

managers is irecommended to ensure safe pathogen levels. 

Examples of small scale systems

Diagram of Arborloo Composting Toilet
Source: Tilley et al. (2014) 

Pit fills up with a mix of excreta, 
soil, wood ash and leaves. Leaves 
are put in the base of the pit 
before use and every day some 
soil and wood ash are added to 
the pit

When full, the parts of 
the toilet are moved 
to another place, 
rebuilt and used in 
the same way again.

A thick layer of soil is placed over the 
filled pit. A young tree is planted in this 
soil and is watered and cared for
Often best to allow the pit contents to 
compost for a while, top up with soil 
again and then plant the young tree at 
the start of the rainy season. 

Diagram of Fossa Alterna Composting Toilet
Source: Tilley et al. (2014) 

Superstructure is 
moved from one pit 
to the other when 
one fills up

First pit is emptied and used 
as compost after appropriate 
maturation time

When second pit is 
full, superstructure 
moved back to 
emptied first pit

Arborloo

Fossa Alterna
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Humanure System

Typical 5 gallon bucket 
receptacle; able to be 
carried by a single person 
when full

Simple toilet box 
made of wood 
boards, with hole 
cut out of top to fit 
over receptacle; 

Aging Compost Pile
Cover Material

Active Compost Pile

Composting Bins and Cover Material Storage
Source: (Bradley, K., 2012)

Source: (Lucho, J., 2012)

The humanure sanitation system developed by Joseph Jenkins is one 
of the simplest forms of ecological sanitation and could easily be 
implemented in El Socorro. The system is comprised of three basic 
components:
 1)The Toilet
 2) Organic Cover Material
 3) Compost Bins

Source: (Scott, 2012)
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Implementing EcoSan in El Socorro

A thorough inventory and analysis is needed before any ecosan system can be designed for the 

community of El Socorro. This basic site data will help determine the feasiblity of implementing a 

particular type of ecosan system. Analysis considerations shoud include: 

Climate — temperature, humidity and precipitation.

Topography and soil type  — the relative ease or difficulty of placing systems in the 

ground, how quickly and the direction in which water and pollutants move through 

soils.

Abundance/scarcity of water — the relative importance of water conservation.

Proximity/sensitivity of water resources and aquatic ecosystems — groundwater 

level and availability, closeness to lakes, rivers and streams, or coastal waters.

Energy — the availability of local energy inputs, such as solar radiation.

Social/cultural — the customs, beliefs, values and practices that influence the 

design of the social components of a sanitation system, its acceptability or “fit” 

within a community. (It should be noted, however, that these things are not static, 

and that new practices are constantly evolving in most societies.)

Economic — the financial resources of both individuals and the community as a 

whole to support a sanitation system.

Technical capacity — the level of technology that can be supported by local skills 

and tools.

Infrastructure — the existing level of both physical infrastructure and existing 

services that might help support a sanitation system (i.e. extent of existing water 

supply, transport, public health network, educational system etc.).

Population density and settlement pattern —  the availability of space for

on-site processing and storage and local recycling.

Agriculture — the characteristics of local agriculture and home gardening
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 Once the information has been gathered, the community should collaborate with 

ecosan experts who can explain the requirements and skills needed for different systems and 

help determine suitability. The ideal expert would be someone local who has designed and 

implemented an ecological system in a similar geographic context and is aware of all the local 

codes and requirements and available materials suitable for the system to function properly. 

This type of collaboration should involve mutual learning between the community members and 

the “technical experts, ” rather than be a one sided transfer of knowledge from those who are 

assumed to hold all the solutions. 

 The ecosan system could be implemented at a variety of scales. For a small scale system, 

ecosan toilets could be installed in individual households. Secondary processing of waste would 

occur on site either in the toilet facility or at a suitable location on the community members’ land. 

For a larger scale system it would be important to locate toilet facilites in more central, convenient  

locations in order to encourage use. For example, the community could be divided regionally, 

according to north, south, east, and west quadrants and one shared ecosan facility could be 

placed in each region. 

Example of larger scale system; centrally located 
ecosan facilities in community quadrants

Example of smaller scale system; ecosan facilites 
located in individual households

Shared Ecosan Facility

Household 
Ecosoan 
Facilities
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SAMPLE ANALYSIS DIAGRAM El Socorro

**everywhere

Clinic

School

N
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GUIDELINES FOR SITE ANALYSIS

 An inventory and analysis of the landscape is an important first step in making decisions 

about landscape changes and determining how to implement design solutions . Any conditons on 

the site that affect health and quality of life should be documented and evaluated. Conditions of 

concern may impact the physical and built environment, and/or social and economic dimensions 

of the enviroment. Inventory should typically consist of information on existing soil and 

topography, plants, sun/shade conditions, built features, views, and activity areas. Other factors 

maybe be important to note as well depending on the project. The inventory can be a simple list 

describing all existing conditions and the analysis should provide a judgement about the condition 

of those items as well as opportunities for or actions to improve the conditions. Practicing the 

procedures outlined in the guidelines can serve to be an educational tool for understanding key 

landscape determinants of health and elements impacting design of solutions. It may also support 

community development efforts to create healthy, sustainable places and empower individuals 

through design thinking. Coordination among multiple stakeholders, including community 

members, non-governmental organizations, technical experts and government officials, is 

recommended when going through the site analysis process (Hansen & Alvarez, 20143). 

Sample Inventory List

Inventory Item Analysis Action Item
Roadway between school 

and clinic

Poor drainage; frequent 

mud puddles; difficult 

slope for elderley

Regrade; install Runoff 

diversions

Vegetation along roadway overgrown, prevents 

visibility, concern for 

safety

Trim; use branches for 

soil stabilization on steep 

slopes

Pit Latrines Some poorly sited, 

difficult to access; smelly; 

dirty; many flies present; 

dangerous for small 

children

provide alternative toilet 

system; incorporate 

ecological sanitation
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Soil

 Soil types on site are important to know as they determine the amount of nutrients 

and moisture available to plants. One of the 

most important aspects of soil is texture - the 

relationship of percentages of sand, silt and 

clay, the basic aggregate portions of any soil. 

For example, clay soils have poor drainage but 

excellent nutrient retention while sandy soils drain 

quickly but have poor nutrient retention. The 

structure of the soil is also important. Structure 

is the combination of the soil texture and organic 

matter.  The condition of existing vegetation 

can provide clues to problems in the soil, such 

as drainage or compactionm (Hansen & Alvarez, 

2013).. 

 Compaction refers to how tightly packed the 

soil is. It directly influences permeability, or the 

ability to transport water. The tighter the soil, the 

smaller the voids between soil particles 

which increases drainage problems. Clay 

soils, for example, Clay soils, are usually 

relatively impermeable and can retain 

water for longer times, while sandy soils are 

highly permeable allowing water to pass 

1

Source: Landscape Resource.com (2012)

TEST FOR SOIL COMPACTION:  

Visual Test
Is digging a hole difficult?  
Are there lingering puddles or water run-off from the bare 
soil surface?  
Do plants look limp and no amount of water (little to lots) 
solves the problem?  
—If yes, soil is likely compacted  

Dig Test  
Excavate a 12” x 12” x 12” hole and fill with water. Wait for 
water to infiltrate through the soil.  Wait 1-2 hours, then fill 
again.  Take note of the time at filling and record how long it 
takes the water to infiltrate.  
Results:  If your second infiltration takes over 45 minutes 
you likely have a soil compaction problem.

Chapter 1: Soil and Water Relationship

8 NDS principles of Exterior Drainage - Short Course

Gathering Soils Information
Information about soils can be gained through a number of simple methodologies.
Perhaps the most efficient is soil mapping information provided by the U.S.
Department of Agricultural Soil Conservation Service.

Soil Probing and Analysis
The best way to determine drainage needs in the site analysis stage is to probe and
analyze existing site soils. The best tool for determining subsurface soil layer is the soil
auger or probe, with a minimum three foot long auger or coring tool. It may be
necessary to pre-irrigate the top 6” of the soil surface so that the soil can be probed
easily. A good rule of thumb for probing depth is that the soil should be evaluated to
at least 6” below the proposed foundation depth for any site building. The designer
should be looking for thick soil areas that might have a tendency to be impervious to
water and allow it to flow laterally towards buildings.

Soil types should be analyzed for their (mechanical) relative proportions of sand, silt,
and clay, or soil texture components and evaluated for infiltration rates and permeability.

The drainage designer may also take advantage of any soil boring information
necessary for the design and construction of the buildings.

Soil Modification
In some applications soil may be imported for leveling or other landscape functions.
Even if the imported soil quality is good, the original soil underneath may be a densely
packed clay. Water may penetrate the topsoil, but it comes to a standstill when it
reaches the clay. For this common scenario, soil types need to be analyzed at three foot
and six foot depths when designing a drainage system (Figure 1-1).

Vegetation Influence
Vegetation influences soil in many ways. One, the denser and larger the vegetative
cover, the more rain will be intercepted and not reach the soil surface. Two, the
presence of deep-rooted vegetation tends to improve soil structure, which increases
infiltration. Thirdly, heavy vegetation can help retain moisture. Most importantly,
vegetation prevents erosion.

Figure 1-1: Impervious soil
layer

Natural ability of the soil to
absorb water may depend on
soil composition 3' to 6'
beneath the surface. This is
a good reason to sample the
soil at 3' and 6' depths. 

Impervious layer of soil 6’ below the surface may 
prevent natural ability of soil to absorb water. 
Source: (NDS 2007)
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through the soil quickly. When all voids in the soil are filled with water, the soil is considered to be 

“saturated” or “impervious.” Soils that are totally saturated may not be able to absorb any water 

until it dries out. If this situation occurs, then water will run off or pond on the surface as it can no 

longer be absorbed below ground (NDS, 2007). If these conditions are observed when taking 

iventory, it would indicate that a drainage system is needed to collect the excessive surface or 

subsurface water before erosion or soil saturation can occur.

Topography

Topography refers to the arrangement of physical features of an area, is often desribed by slope, 

a rise or fall of the land surface. The length and steepness of slopes influences the amount and 

rate of storm water runoff. The extent and gradient of slope should be noted in order to predict 

the amount, rate, and velocity of runoff and the subsequent potential for erosion. The greater the 

slope the more surface runoff and less soil absorption. Conversely, the lesser the slope the more 

soil absorption and less surface runoff are experienced. Slope may be measured using a variety 

of methods; the most simple method is to estimate using the eyeball. This uses  relative terms – 

slight, moderate, steep or very steep to describe slope

Source: (Prophet, 1965)

fARMER TIPS fOR SOIL CONSERVATION
fERTILIZE — to replace lost soil nutrients by adding chemicals, plant material, or manure to 

the soil.

PLANT VEGETATIVE COVER — to prevent erosion and to keep the soil porous by maintaining 

plant growth on the land. 

ROTATE CROPS — to preserve soil fertility by planting a succession of different crops. 

fARM ON THE CONTOUR — to prevent erosion of soil from slopes by plowing and 

cultivating around the hill. 

BUILD TERRACES — to move excess water from the fields slowly by constructing ridges 

around hills or across slopes. 

CONSTRUCT GRASS WATERWAyS — to provide channels for run-off water by building broad 

ditches and planting grass in them. 

BUILD PONDS AND RESERVOIRS — to collect and store runoff water and to hold it on the 

land for flood prevention and future use.

2
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Water

 The quality of water sources is also important to know before making any actions in the 

landscape. Water testing can be done with sophisticated field and laboratory tests if available or 

with simple kits. A number of indicators are used to judge water quality: 

a) fecal coliform bacteria (often carry intestinal pathogens), 

b) dissolved oxygen (needed by all aquatic organisms for respiration and survival), 

c) biochemical oxygen demand (a measure of the quantity of dissolved oxygen used by 

bacteria as they break down organic wastes in the water), 

d) nitrate (a nutrient needed by all aquatic plants and animals to build protein), 

e) phosphate (also a nutrient, and needed for plant and animal growth), 

f) pH (a measure of the acidic or alkaline properties of the water), 

g) temperature and 

h) turbidity (a measure of the amount of suspended matter in the water).

Where plants are growing well should be noted, and the conditions facilitating the plant 

health such as soil, light, or water availability. This can be used to inform the best places 

to use plant material so that it will thrive in the existing soil and reduce the need for soil 

amendments. Look for more suitable plants in areas where plants are not doing well. 

Sun/ Shade Patterns

 Climate conditions to note begin with temperature. Plants must be able to survive the 

3

4

10 NDS principles of Exterior Drainage - Short Course

Chapter 2:

Topography and Grades

Topography
The length and steepness of slopes influence the amount and rate of storm water
runoff. As the extent and gradient of slope increase, the amount, rate, and velocity of
runoff increase, thereby increasing the potential for erosion. On the other hand, soils
that are flat, or with relatively no relief, do not drain well, but they seldom provide any
threat in terms of erosion.

Slopes’ influence on surface runoff and subsurface ground water (Figure 2-1). The
greater the slope the more surface runoff and less soil absorption. Conversely, the lesser
the slope the more soil absorption and less surface runoff are experienced. The
boldness of the arrows illustrates runoff and infiltration potentials.

Slopes
Few areas on the earth’s surface are horizontal or level planes. In most situations this
can be seen by the eye. However, the eye is often not a reliable guide to the direction
of fall and gives no information about the magnitude of the fall.

The deviation from a horizontal plane is called slope. It is commonly expressed as feet
of vertical rise or fall per 100 feet of horizontal distance, which is referred to as percent
slope. Mathematically, percent slope can be determined by multiplying the feet of
vertical rise or fall by 100 and dividing by the horizontal distance in feet (Figure 2-2).

Figure 2-1: Influence of
slope

More surface water runoff,
less soil penetration (left)

Less surface water runoff,
more soil penetration(right)

Figure 2-2: Determined
slope from elevation
difference and distance

4’

12’

1.5’

300’
100’

200’

Slope = = 2%

= 4%

= 1.5%

4ft (100)
200ft

12ft (100)
200ft

4ft (100)
200ft

Slope = 

Slope = 

Effects of slope on drainage, thickness of arrow indicates amount of water flow
Source: (NDS, 2007)
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average high and, more importantly, the average low temperatures for the region. Sun/shade 

patterns (the amount and length of exposure to sun or shade) determine appropriate locations 

for plants and can create microclimates (sometimes called microhabitats). A sunny area is one that 

receives six hours or more of full sun each day, and a shady area is one that receives six hours 

or more of full shade each day. When noting the location of sun and shade, it is important to 

remember that sun/shade patterns change with the seasons and over time as trees grow larger. 

Wind is also a factor to consider because it tends to dry out plants (evapotranspiration) and, in 

coastal areas, it can carry salt from the ocean spray.

Built Features

 It is important to note all the existing built features, including utilities underground,  on an 

accurate base map when doing the site inventory. It is recommended to work with an experienced 

surveyor if possible so that accurate feature locations and boundaries are noted. 

Users, Spaces, Views, Senses

 It is very important to consider how the landscape is currently used. Note, for example, 

where kids play, where people gather, or what paths people walk on most. Consider how you want 

to use the land in the future and the possibility for creating new spaces or reorganizing old spaces. 

Think about the feelings generated when in the landscape and its emotional qualities - could 

it be described as cheerful, peaceful, quiet, therapeutic, or noisy, smelly, dirty, and depressing.  

Views are also important. Inventory where views are good and should be preserved as part of the 

landscape or where views are undesirable and should be blocked. The level of safety and security 

provided by the landscape should also be reviewed. Finally, think about the time and money that 

can be invested in maintaining the landscape and its features - how skilled and motivated are 

those who will be responsible for maintenance? 

5

6
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OPPORTUNITY 2: MANAGE STORMWATER  

 Soil has a natural ability to absorb only so much water. At the point when the soil becomes 

one hunderd percent saturated with water, it cannot absorb anymore. With no place to go, 

additional rainfall accumulates on the surface resulting in flooding and erosion. Drainage in its 

most simplified form is a process of collecting, conducting, and disposing of that excess water 

running off of saturated soil. Improved drainage in the community would have a number of health 

benefits. With less erosion and runoff, road quality is maintained longer and pollutants aren’t 

carried along to surface waterbodies. Transportation along the roadways also becomes easier and 

safer. 

 Another major health benefit of improved drainage is its impacts on exposure to vectors. 

Vectors are insects that live or breed in water and carry and transmit diseases such as Dengue, 

West Nile virus and Chikungunya virus. Any standing or open water, regardless if clean or dirty, 

is perfect breeding ground for disease transmitting insects. Vector control involves the reduction 

of a disease by targeting the vector that transmits and spreads that disease. The vector may 

be a rodent, insect or any other organism – but insects are by far the most significant vectors, 

impacting the well-being not only of humans but also of wild animals and domestic livestock.

 Vector control is crucial to reduce the incidence of infection from diseases; this is especially 

important for those for which there is currently no effective cure or preventive medical measures 

available (Dengue, West Nile, Chikungunya) Even for vector-borne diseases for which effective 

and targeted medical treatment exists, such as malaria, issues such as cost, delivery, correct 

diagnosis, drug resistance and other challenges make disease control through the use of medical 

drugs alone an unrealistic alternative to disease prevention by vector control. Both prevention 

and treatment are needed. Securing adequate drainage is a preventative measure that is effective 

in eradicating or controlling vector populations, in order to limit the transmission and spread of 

diseases. 

RECOMMENDATION 2:  INCORPORATE SURFACE DRAINAGE

 There are three basic forms of drainage control on a steep slope: 1) above ground drainage 

diversion above the cut slope area; 2) sub-surface drainage within the slope; and 3) pipe drainage 

from within the steep slope, primarily for draining active seepage such as springs. Of the three  
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drainage techniques, the capturing of water above the surface of a slope and its transport to a 

safe area is by far the most beneficial and effective method. Surface drainage begins with shaping 

and smoothing the land into a watershed that directs runoff into ditches, catch basins, storm 

sewers or other drainage systems. It can be achieved through two basic strategies: 1) control 

runoff by capturing sediment, or 2) prevent erosion by stabilizing soil. 

Types of Systems

There are three basic types of surface drainage systems: 

• Random

• Parallel

• Cross slope or Diversion System

The system to be used will depend upon the requirement 

of the site. For the steep slopes of El Socorro a cross 

slope system would be best suited.  This type of system 

helps to prevent accumulation of water from higher  

land. The system consists of one or more diversions, 

and field ditches built across the slope. Diversions are 

channels that intercept and redirect the flow of surface 

runoff. They are typically sited above disturbed locations 

to divert clean water or within undisturbed areas to break 

up sheet flow concentrations before gullies can form. 

 Runoff is directed to suitable outlets such as 

existing well-vegetated areas for low discharges or 

to stable channels for larger flows. Whether to use 

diversions or field ditches depends on the steepness of 

the slope, the permeability of the soil, and the possibility 

of water flowing from higher land onto the field being 

drained. Field ditches are best on slopes under two per 

cent. Diversions apply to steeper land. Since El Socorro 

has mainly steep slopes, diversions will be best suited for 

Parrallel System
Source: Adapted from (NRCS, 2007)

Lateral Ditch

Field DitchesSlope 
Direction

Random System
Source: Adapted from (NRCS, 2007)

Lateral Ditch

Outlet ChannelField 
Ditches

Slope 
Direction

Cross Slope or Diversion System
Source: (Johannessen, 2008)

Crown

Inslope

Outslope
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the drainage system (NDS, 2007). 

Diversions

 Diversions can be constructed by creating channels across slopes with supporting earthen 

ridges on the bottom sides of the slopes. The ridges reduce slope length, collect storm water 

runoff, and deflect the runoff to acceptable outlets that convey it without erosion.

Three Basic Types 

Ridge Diversion’

Channel Diversion

Original Ground Slope

Ridge
Channel

Basic diagram of a diversion
Source: By Author

Located at the upper edge of a steeper slope 
to divert water from flowing down the slope

Usually located at
the base of a slope

Source: (Owens, 2009)

Source: (Owens, 2009)
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Combination Diversion

Where to use:

• Above steep slopes to limit surface runoff onto the slope

• Across long slopes to reduce slope length to prevent gully erosion

• Below steep grades where flooding, seepage, or sediment depositions may occur

• Around buildings or areas that are subject to damage from runoff

• Locate so that the outlet is stable and empties on established disposal areas, natural   

 outlets, grassed waterways, underground outlets, or water detention facilities for water   

 conservation.

• If used to protect flatland from upland runoff, locate at or near the base of the upland   

 slope to divert the water before it can spread over the flat bottomland and so that the   

 constructed side slopes blend into existing slopes or topography (Owens, 2009).

Source: (Owens, 2009)

Gullies in road prevent 
water from running off 
into side drains

Adjusted road form

Example of Road Needing Surface Drainage
Source: (Johannessen, 2008)
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GUIDELINES FOR IMPLEMENTING DIvERSIONS

A surface drainage project in El Socorro should be done in coordination with an experienced 

drainage designer who is familar with local requirements and codes. Still, community members 

can and should play an important role in the planning and design process. The following examples 

describe design considerations for implementing surface drainage interventions. 

Vegetation

Cross Section Shape

Parabolic (U-Shaped)

Trapezoidal

V-Shaped

Factors in choosing  Cross Section Shape

• Type of land use. (ex. if agricultural, adapt diversion  

 dimensions to farming equipment

• Type of equipment available for construction

ditch armored
with rock, 
concrete
masonry or grass

30 cm 
wide

30-50 cm
deep

ground protected 
with grasses

berm protected with
grasses and brush

vegetative 
ground
cover

woody 
branches

aggregate road 
surfacing or seed 
& mulch for less 
used roads grasses

deep rooted branches 
for slope stabilization

• Use vegetation for  

 erosion protection

• Establish as soon  

 after construction  

 as weather   

 conditions permit. 

Source: (Owens, 2009)

Source: (Keller & Sherar, 2003)

Source: (Kellar & Sherar, 2003)
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     vertiver grass
     contour hedges
   and
 rock 
 walls

vertiver
  grass 
  hedge

deep roots for 
stabilization

field crops 
or road

masonry 
wall

field 
crops

road

walls 
broken by 
runoff

field 
crops

road

masonry or 
rock walls

BAD GOOD

• For slope stabilization and erosion control use a clumping grass like Vetiver which forms a   

 hedge and is capable of trapping crop residues and silts which are eroded by runoff

• To efficiently endure harsh conditions, choose grasses with deep thick root systems which   

 spread vertically rather than horizontally

Outlets

• All diversions must have stable outlets. 

• Suitable outlets for diversions include   

 grassed areas, waterways, ponds, grade   

 stabilization structures, and underground   

 outlets. 

Source: (Kellar & Sherar, 2003)

Source: (Kellar & Sherar, 2003)
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Side drains collect water from the road and surrounding 

areas and lead it to an outlet where it can be safely 

discharged.

• Side drains need to have sufficient capacity to collect all   

 rainwater from the road and dispose of it quickly and in   

 a controlled manner

• Use V-shaped drain for lower volume roads

• Use rectangualar drain in areas with limited space

 and low volume flows

Control Erosion 

• Use check dams to slow down the water flow in the drain. The check dam holds    

 back the silt carried by the water flow and provides a series of stretches with gentle    

 gradients interrupted by small “waterfalls”.

• May use natural stone, wooden or bamboo stakes. Masonry, or concrete require less   

 maintenance, but are more expensive to build.

V-Shaped

Rectangular

Trapezoidal

3 Basic Side Drain Shapes

Install checkdams
to capture sediment 
and control erosion

Source: (Johannessen, 2008)

Source: (Johannessen, 2008)
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Locate Toilet next to trees 
for shade and breeze

Urine may be collected and stored 
separtely to be used in garden 
providing nutrients to plants

Always slope land away from structures 

Stabilize steep 
slopes by planting 
grass

Urine Diverting Toilet with Drum
Locate shared toilets centrally to  nearby homes

Runoff
Runoff

Plant banana and other 
nutrient loving plants in 
circles between shower 
and homes to capture 
greywater 

Stabilize 
steep 
slopes wth 
grasses

Runoff
Runoff

Good for children and handicapped

Capture rainwater off of roofs

Plant a garden 
for infiltration 

or Collect and store in 
covered containers

Humanure Toilet systems can be located in homes

Surface Drainage and Ecological Sanitation Examples In Context

Image Sources: By Author

Shower
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OPPORTUNITY 3: INCREASED SOCIAL AND ECONOMIC OPPORTUNITY

A key contributor to poverty and poor health in the community is isolation expressed as the lack 

of access people have to basic, social and economic goods, facilities and opportunities. In addition 

to improving transportation infrastructure, it is also necessary to provide more proximally located  

amenities that will encourage social and economic activity. One way to do this in El Socorro is to 

build a community center. 

RECOMMENDATION 3: BUILD COMMUNITY CENTER

The evaluation showed that the community 

is well organized and has holds events 

periodically which are well attended. Typically 

the events are held at the school or in one 

of the churches in the community. These 

spaces are not large enough to accomodate 

large groups of people and are unsuitable for 

community-wide gatherings. For this reason, 

it would be beneficial to build a community 

center. The community center could be a 

place where workshops and training sessions 

are held, where community meetings and elections take place, and it could even serve as a 

marketplace where people sell goods or services. If designed well it might also be used as a 

shelter in times of extreme weather events. Some design considerations are presented for a 

proposed community center in El Socorro. 

Natural Building Techniques

A low cost, affordable, option for building the community center would be to use 

natural building techniques. Natural building involves using earth or plant materials , 

such as straw, hay bales, or bamboo to construct  the building. 

Siting and Layout Considerations

In order to achieve the best use out of the community center careful consideration 

will need to go into determing its location. A simple suggestion is to site the center in 

Source: By Author
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a central location where most community members would be willing to go and could  

get to in a reasonable amount of time. There are also a number of siting and layout 

techniques to allow for comfort in the humid, tropical climate. 

For ventilation: 

Catch the breeze: Locate on a hill or 

raise above the ground, at a 20- 40 

degree angle to the prevailing breezes.

Make rooms breezy: Each room needs 

2 exterior walls, with many windows

or vents, including low openings. 

Verandas with outside stairs obstruct

breezes much less than interior halls.

Make outdoor areas breezy: Keep them open to warmer season breezes, and

if possible protected from storm and cool season winds.

Blend outdoor and indoor space  through screens instead of walls, allowing 

breezes in. A sense of security and enclosure may come more from people or a 

compound or courtyard wall than the building walls themselves.

For Shading:

Keep sunlight off of building 

walls: After aiming the building 

to catch the breeze, try to face 

the long sides (with most of the 

windows) towards the  south 

and north so the roof overhang 

shades walls and windows in the

middle of the day.

Shade in the afternoon: Keep west and east sides of the building short to let 

less of the hot, low angle morning and afternoon sun heat up walls, especially 

during the hottest season. Be sure to consider whether the sun is in the

northern or southern sky at this time of year.

Source: (Stouter, 2008)

Source: (Stouter, 2008)
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Use High ceilings so that hot air 

rises above the people so the 

room feels cooler to its occupants.

Cover openings on west and 

east ends. Use few windows and 

doors. For openings use vertical 

sunscreens, climbing vines, or 

shrubs to reduce heat gain on 

western walls.

Use white or light colors that stay cooler on sunny walls and roof

Plantings

Use tall trees to shade roofs and reduce temperatures.

Trees, shrubs and vines that shade the ground or buildings in the afternoon

reduce the local temperature. Plants cool by evaporating moisture as well

as by shading, like natural air conditioners. Use trees like palms that are

open underneath on the breezy side.

Funnel breezes with building walls or plants: Breezes are slowed by friction. If

buildings must be close together, use them to aim and speed up the breeze.

Use native plants that suit the climate and soils of the area

Plant steep slopes as an alternative to retaining walls. Logs or bundles of 

Source: (Stouter, 2008)

Branchpacking for soil stabilization on steep slopes
Source: (USDA, 2002)

Growth after several 
weeks or months

Live branch cuttings
1/4" to 2" diameter4" to 6" inch layer of 

live branch cuttings 
laid criss cross and
touching back of 
hole

Wooden stakes
5' to 8' long, 2" x 4"
lumber driven 3' to 4'
into undisturbed soil

1' to 1-1/2'
spacing

Live branch cuttings 
should Stick out 
slightly from
backfill area

Compact fill material
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twigs (called fascines) staked in a level row will also hold the soil in place. Live 

branches freshly cut that are used as stakes can also grow.

Building Materials 

Use lightweight and low heat-storing materials so there won’t be much heat 

radiated towards the inside. Traditional building materials like wood, grass, 

palm, and bamboo are cheaper as well as cooler than masonry. But because 

they rot easily or are eaten by insects, they must be used carefully 

Compressed earth blocks are a are less expensive alternative to  fired brick, 

and can be produced by individuals with simple equipment. They are usually 2.5 

times thicker than fired bricks, but they insulate better and moderate humidity 

better than fired bricks.
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CONCLUSION

 This project began with a desire to better understand the connections between the 

environment and health and the role landscape architecture plays in improving both. As a 

discipline founded on blending the needs of people and the environment it seemed that the 

design, planning and management skills of landscape architects would lend itself to the complex 

problem of environmental health, especially in poor rural contexts. Existing research showed that 

coordination among multiple disciplines is widely supported and is on the rise. But for landscape 

architecture, participation remains limited. Taking a practical approach this project focused on 

the enviornmental issues in rural contexts and prominent methods or approaches to addressing 

those issues. Through partnership with a local non profit organization in Nicaragua, the specific 

environmental determinants of health in the the rural community of El Socorro were identified 

and guidelines were created  for community members and non-design professionals partnering 

with them. 

 The project demonstrates that one way for landscape architects to contribute to improving 

the health status of rural peoples in international contexts is through providing resources for 

communities and their partners that help explain the environmental causes of health problems 

and provide solutions in keeping with landscape level principles for healthy places. For the study 

site, El Socorro, Nicaragua, three key opportunities for improving health in the community were 

identified along with three potential ways of achieving those goals.  The opportunities, 1) to 

manage waste ecologically, 2)  to incoroporate surface drainage, and 3) to provide a space for 

increased social and economic activity, are a reflection of an ecological analysis of the existing 

conditions. The corresponding recommendations for each opportunity were 1) to provide 

an ecological sanitation system, 2) to incorporate a surface drainage plan, and 3) to build a 

community center.   

 The research process for this study was divided into two main phases: primary and 

secondary research. Primary research, consisting of the field visit to the community and the use 

6
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of qualitative methods such as interviews and photovoice, was integral to the overall process. The 

research could have even been strengthened if it was possible to stay in the community for longer 

and if there was more available data sources.  Secondary research involved the review of a wide 

range of literature and expert interviews which were informative but decided to be not as useful 

to the overall goals of the study. Together the different strategies made it possible to develop the 

results of the study, recommendations and guidelines at the community level. 

REFLECTIONS

This research effort has helped me to gain a better understanding of global health issues, poverty, 

and the design process in international contexts. Exploration of existing research led me to  a 

number of inspiring and innovative efforts to improve the lives and health of the world’s poor. A 

better understanding of theoretical perspectives has also strengthened my ability to identify and 

distinguish different development or health promotion approaches. Integrating these approaches 

with the design process did not prove to be easy and the subsequent attempt in this project may 

only serve as a first step in the process. With the infinite variety of differences among landscapes 

in different contexts, one single approach is not useful or valued anyways. Rather, methods 

should be flexible and dynamic, shifting to the needs and conditions of its particular context. 

As the issues continue to worsen or are exacerbated by environmental degradation, climate 

change, and other global factors, it is time for landscape architects to join the effort.  
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