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Summary
This document is an important part of four years of research by Casa Congo. 
It analyses historical, social, abiotic, and biotic elements of the landscape and 
their inter- action to better understand socio-ecological processes that effect 
the community of El Astillero.  

Its part of a process to engage with the community of El Astillero and 
municipality to develop a community driven multifaceted approach to Flood 
mitigation which also addresses, deforestation, soil loss, ecosystem 
fragmentation and food sovereignty and cultural preservation.  

The goal of the report is to set the ground work for a landscape vision, which 
is 3 things rolled into one:  

A PLAN:  

made by the community to analyse the landscape and discover where we 
want to go into the future resiliently.

A TOOL:  

made to communication with each other about how we feel and also 
involve other important stakeholders in our vision to create 
collaborations and strengthen the communities power. 

A DESIGN:  

made with everyones cooperation to holistically approach and resolve 
your challenges. 
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Casa Congo

Casa Congo was founded in 2017 and 
is a School of Conservation based in El 
Astillero, Nicaragua. Our mission is to 
g row e cological co ns cious n e s s 
t h r o u g h r e s e a r c h , k n o w l e d g e 
exchange, surf, and as a place of action 
and change for future generations. 

We provide free extra-curricular 
education to students of the local 
c o m m u n i t y i n t h e fi e l d s o f 
agroecology, ocean conservation and 
sustainable construction. Our school is 
also open to national and international 
students who can participate in 
research projects, impact intern- ships 
and experiential workshops. 

We are setting out to support the 
community of El Astillero in creating a 
landscape vision which can act as a 
guide for development and improving 
livelihoods in the area without destroy- 
ing the environment or undermining 
the people who call this place home.
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Introduction
One of the characteristic ecosystems 
of El Astillero are the dry tropical 
forests that surround the village. 
These Forrests covered most of the 
west coast of Nicaragua, yet due to 
century long deforestation practices 
have been reduced to isolated 
patches (Wils on, 1988). It is 
estimated that from 550.000 km2 of 
tropical dry forest present in 
Mesoamerica at the arrival of the 
Spaniards, just 0.09% is left on the 
whole continent. The transformation 
to pasture and introduction of 
fencerows severely fragmented the 
ecosystems. The peculiarity of this 
ecosystem is its capability to 
withstand periods of up to 7 months 
of rain free drought. This results in 
m a n y p l a n t s p e c i e s p a s s i n g 
deciduous states from 2-6 months. In 
this period most of the streams and 
rivers dry up, daytime relative 
humidity descends to values between 
20-60% and sunlight reaches the 

forest floor drying everything up and 
inhibiting decomposition of litter. 
This combination of factors results 
in many cases in forest fires. In this 
period many animals migrate to 
humid refugees, either caves or 
remaining wet-lands, and this has a 
very big impact on biodiversity. It is 
also a time span where many species 
stop vegetative processes and flower, 
mature fruits or disperse seeds.  

T h e w o n d e r f u l r e s e r v e o f 
Chacocente is a great example of the 
beauty of this landscape when it can 
thrive, but much like incredible 
uniqueness of the mass turtle nesting 
that occur there, without a balanced 
and thoughtful approach we are at 
risk of loosing it all. This is especially 
th e cas e with th e d ange rous 
consequences of climate change 
which is can have devastating 
consequences to the way we live here 
in El Astillero.
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Fig:  Collecting rubbish with the “El Astillero Surf Club”



The situation at the school of El 
Astillero Salomon Ibarra is a sad 
example of the challenges the 
community of El Astillero face. Built 
on a floodplain, the school floods 
every time it rains, infrastructure 
improvements have only negatively 
effected the site, blocking the flow of 
water to the ocean and leaving the 
water stagnant for mosquitoes and 
d i s e a s e s . D e f o r e s t a t i o n a n d 
development up hill has only ex- 
acerbated the situation. And the little 
that has been done by the teachers 
to prevent flooding has only 
temporarily solved problems before 
more rain falls.  

But this can change! There is so 
potential for the community of El 
Astillero, working alongside the 
municipality, Casa Congo and other 
l o c a l g r o u p s ( w h a t w e c a l l 
stakeholders) to transform this 
landscape into a safe and fertile land 
that can provide lots of food for the 
community and thriving economy 
based on ecological practices that 
attracts business. Working together 
with a vision, we can create a thriving 
community for ourselves and our 
children!

The School

Fig:  The school after a small amount of rainfall



“Aquí los profesores estamos atados a esta situación y no está en nuestras manos cambiarlo. Es 
difícil impartir clases en esa temporada, hay que venir de botas porque es un desastre. Cada 
maestro con su grupo de alumnos tomamos la iniciativa de construir los muritos en las puertas 
de las aulas, solucionamos un poquito, pero no como nosotros quisiéramos.” 

Neida Yunieth, 38 años. Maestra de preescolar desde hace 19 años.

“Es bastante peligroso la verdad, se inunda y 
muchas veces al agua se mete al aula. Algunos 
compañeros perdieron materiales o sus cuadernos 
se ensuciaron y mojaron. A mí principalmente me 
hacen mucho daño, ya que si me mojo enseguida me 
da una gripe.” 

Gabriela, 13 años

“Abajo en las secciones (aulas) el 
agua llega a las rodillas, al principio 
la barrera que pusieron era efectiva 
pero ahora el agua también se filtra 
igualmente” 

Uriel, 16 años
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Fig:  Working in the school garden



Stakeholders

Farmers
Farmers know a lot 

about the land and are 
in a great position to 

produce healthy food, 
reduce soil erosion and 

flooding

Women
Women are the mothers 
of this community, they 

care a lot about the 
household and its 

wellbeing and health
Community Groups & Leaders
Powerful collectives of 
engaged citizens, their 

voices are important. These 
are leaders we listen and 
respect, they understand 

important processes 

Children

Children are the future, 
they will be the next 

generation to look after 
al this is, plus they play 

in places we don’t know 
about.

Elders
Our Elders have been 

around since the 
beginning of El Astillero, 

they have important 
memories about how 

things used to be.



Landowners & Businesses 

Landowners and businesses 
are key to a lot of the processes 

we need to discuss. Without 
landowners on board, we 

cannot go anywhere

Municipality

Nature and the Landscape

It is very important to 
include the municipality, 

they have legislative 
power and can support 
our community vision. 

Fishermen

Fishermen spend more time 
at sea than any of us, they 
see things none of of see. 
Fishing is also the biggest 

income generator in El 
Astillero.

Let us not forget nature 
and the landscape itself. 
If we listen and observe, 
we will find what she is 

trying to tell us. 



Our Approach
Community-driven Vision  

C o m m u n i t y m a p p i n g a n d 
participatory land use planning, is 
informed by and informs our 
research. This unravels possible 
socio-ecological pathways and 
facilitates collective dialog. 

Advance Inclusive Land Governance  

C o m m u n i t y g r o u p s s t r e n g t h e n 
community bargaining power. Building 
platforms and capacity for these 
groups with training and technical 
assistance is essential to fight for 
recognition of land rights.

Multidimensional Solutions 

Agroecology, green infrastructure, 
m u t u a l a i d g r o u p s , y o u t h 
education and farmer-to-farmer 
k n o w l e d g e n e t w o r k s a r e 
f u n d am e n t al keys to b u i ld 
expertise in the community and 
grow autonomy.

A Landscape approach at multiple 
scales  

A landscape approach is essential for 
confronting problems holistically, and 
establishing key areas for interventions 
and ecological restoration and the 
c o r r e c t m a n a g e m e n t o f w a t e r 
resources.

Fig:  A workshop with farmers at Casa Congo



Methodologies 

Diagnostic  

Our approach has been to gather research in order to create a 
baseline of data and information and begin to understand key 
socio-ecological processes occurring in El Astillero: Demographic 
information, community mapping, water quality and pollution, 
forest cover and land-use, flood mapping and flood risk.

Strategy  

Then it is up to us, the community of El Astillero to develop a 
strategy, collaborating with all the relevant stakeholders and with 
the help of data and experts to make that vision a reality for the 
future generations of El Astillero. Set out clear goals and 
equitable participation.

Vision  

This information can then inform a community process 
of visioning. That can begin with problem definitions, 
establish what is needed and outline potential pathways 
for the community to be ecologically resilient and 
socio-economically strong. Providing good livelihoods 
for all of El Astillero, without destroying the 
environment.

1

2
3

10



Current Challenges

Water Pollution 

Polluted water runs onto the streets, 
infiltrates the groundwater and flows into 
the ocean, affecting water quality and 
fish health. Grey water filters, and bio-
digesters are key to reducing pollution. 

Food Security 

Food is imported into the community, 
despite once rich and fertile soils. 
Agroecology and a Food Sovereignty 
drive can promote local production of 
food for local consumption.

Landscape Degradation 

Deforestation due to cattle ranching has 
caused a lot of soil erosion and 
fragmented an already vulnerable tropical 
dry forest ecosystem. Creating biological 
corridors and conservation areas is key to 
preserving biodiversity.

Flooding 

Flooding causes severe damage and 
loss of life almost every year. Working 
with the municipality and land holders 
around El Astillero, green infrastructure 
and smart design can reduce the impact 
of flooding and its deadly effects on the 
community.

Fig:  After the hurricane, 2017 Fig:  Erosion defence



La Costanera 

The coastal highway will have an 
impact on the community of el 
astillero and the landscape. The 
large road will make access to El 
Astillero easier but it can also 
fragment the ecosystem and could 
effect water flows and flooding.

Displacement 

Tourism has led the commons around El 
Astillero to be bought and fenced off due to 
real estate speculation. We are working with 
farmers and the community to resist this 
displacement and promote cultural heritage. 

Education 

Education is key to raising future generations. 
It is important that the community invests in 
healthy and safe education for their children, 
reducing the flooding that occurs by the 
school and creating safe outdoor spaces for 
an active education.

Fig:  A new hotel under construction Fig:  Land for sale



Why a Landscape Vision?

Working with the Community to develop a landscape vision important for us to 
tackle, not only the environmental challenges we face but also the socio-economic 
challenges we have.  

By creating a space for dialogue and collective action, we shall connect different 
initiatives with a common vision to create impact and address regional challenges, 
such as flooding, food security and a just economic development that does not 
displace people or destroy the environment.  

What follows is some research that Casa Congo has done that help us see many of the 
challenges we face as a community.
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El Astillero 
Landscape Analysis
The following chapter features a landscape 
analysis of El Astillero and surroundings, 
highlighting the important layers composing 
this coastal landscape and their interactions.  



El Astillero 

El Cangrejal 
Las Cañas



Occupational Layer
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Fig:  A view from El Astillero beach
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Our work has mostly been focused on 
the community of El Astil lero, 
a l t h o u g h w e d o i n c l u d e t h e 
communities of El Cangrejal, Las 
Cañas, and its surrounding landscape, 
as these communities have close ties 
with El Astillero and remain important 
to the landscape.  

In 2019 Casa Congo conducted 
demographic research by surveying 
over 15% of the population.The 
purpose of this research was to create 
a clearer picture of the population of 
El Astil lero to understand the 
c o m m u n i t i e s s o c i o - e c o n o m i c 
challenges better. Here are some 
interesting findings:

Demographics

Fig:  Statistics from Casa Congo’s demographic research 



Historical Context
This small beach is located to the 
north of the town of Tola. The name 
Astillero was given to this place 
because the first settlers used to build 
their small wooden boats called boats 
or cayucos. This work was carried out 
on the shore of the beach and the 
wood residues, known as splinters, 
were left on the shore, thus giving the 
name Astillero.  

People also say that tribes settled here 
in the past and that they lived near the 
beach and survived by fishing, which is 
why we are close to indigenous 

villages such as Salinas de Nagualapa, 
Virgen Morena and Nancimí in Tola.  

The first settlers tell that in Astillero, 
there were only 5 families and they 
were Los Guadamuz, Los Chávez, Los 
Bonilla, Los Villagra and Los Moya. 
Over the years Astillero has begun to 
grow as more families come to the 
village. The whole area of Astillero 
belonged to the landowner Cornelio 
Hueck who owned more than 7,000 
manzanas of land from Abejonal, San 
Martín, Montecristo, Las Cañas, San 
Ignacio and Astillero.  

Fig:  An aerial photo of El Astillero 
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Social Perceptions
In an effort to understand how community 
members of El Astillero experience and 
understand human-nature interactions, the 
Photo Voice Project was conducted. 
Photo-Voice is a research methodology 
that uses cameras to capture the 
perspective of people in the community in 
a new way. 

Once the photos are taken those with the 
cam- eras are interviewed. We collected 9 
cameras and managed to interview 8 
people. In an effort to scientifically 
quantify how El Astillero understands and 
experiences human-nature interactions, we 
analysed what what said during the 
interviews. 

Rain (lluvia) is mentioned quite a lot. 
Rubbish (Basura) and Damage (Dano) are 
mentioned quite a lot Change (Cambio) is 
also mentioned quite a lot Sea (Mar) and 
Fishing (Pesca) and Fish (Pescado) are 
mentioned a lot  

We then used a method that calculate the 
relationship between words to see if 
people have a positive or negative attitude 
towards nature and the results showed that 
they do.



Fig:  Photo-voice images taken by participants



Infrastructure
Roads connectivity  

Road connectivity to Tola and Jinotepe is quite difficult and ofter during the 
rainy season access to these towns are cut off due to the rivers flowing quite 
high. There is construction underway to build a faster route to Masaya/ 
Grenada and Managua via Ochomogo as well as plans to build a highway 
along the coast, called la Costanera. These new roads will change the 
landscape of the region. Not only can roads fragment the ecosystem and 
create flooding in new areas, but it will also bring in a lot of investment 
which may benefit the local community a lot or it could displace a lot of the 
community.  

Sewage  

There is no sewage or drainage system in el astillero and these creates huge 
health problems for the population  

Infrastructure  

Slowly more and more infrastructure is getting built in el astillero, the new 
road to the Centro de salad is a good example of this, as is the drainage that 
they installed along that road.

Fig:  A road in El Astillero  Fig:  A road in El Astillero  
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Fig:  The road network around El Astillero 



Fishing  

The majority of the El Astillero’s 
economic activity revolves around 
fishing. Fish populations are declining 
and climate change is not making things 
easier. Fishermen face many challenges 
to foster better management measures 
that can benefit the fisheries as well as 
the local community. The health of the 
ocean is also very connected to the 
health of the land.  

Agriculture  

Farming as an activity is more important 
out- side of El Astillero and for the 
community of Las Cañas. Mostly people 
plant cron, beans, sorghum and sesame 
and cattle ranching is also extremely 
important for the farmers of the area. 
Climate change is making it harder to 
farm and the chemicals used in farming 
run off into the river, causing pollution. 
There is a lot of potential for farming to 
provide healthy food for the community 
a n d p l a y a n i m p o r t a n t r o l e i n 
regenerating the ecosystem.  

Livestock 

Although the unused surface around the 
village is quite considerate, cattle farming 
is not a large scale activity. From the field 
visit it seemed more practical to raise 
pigs, which are part of the village 
landscape. Their maintenance is less 

intensive and they roam around the 
village free  

Tourism  

The Tourism industry brings money into 
the region and can be an important 
income genera- tor for the communities 
in this area. More and more services are 
being provided to tourists and we are 
seeing more foreigners come to hotels or 
hostels, eat at restaurants in the area and 
buy products from local businesses.  

Surfing  

The surfing around El Astillero is world 
class, people come from all over the 
world to El Astillero and nearby beaches 
to surf. It’s also a healthy exercise for 
children, keeping them fit, active and 
connected with nature.  

Conservation  

The Chacocente Nature Refuge is a 
special place and its protection is 
important for the ecosystem and the 
community of el Astillero. As a nesting 
ground for sea turtles (which are 
extremely important animals for 
protecting fish population) and a haven 
for biodiversity Chacocente, not only 
helps maintain the eco- systems health, 
but it also has the potential to become an 
important tourist attraction. This can 
generate income for the communities 
around it.

LAND USE
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Fig:  Land use in El Astillero 
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27

Fig:  Biotic ecosystems



Biotic Layer

El Astillero is located on the Pacific coast 
of Nicaragua in one of the most unique 
terrestrial ecosystems, the dry tropics. 
This ecosystem is capable to withstand 
extreme weather conditions ranging 
from extended periods of drought to 
heavy rainfall during the wet season.  

Historically the whole landscape 
occupied by the village used to be 
covered in forest,    descending from the 
highland peaks and transforming 
gradually into wet tropical transition 
forests and eventually mangroves. 
Following a natural topographic 
gradient the ecosystem features 
differences in species composition and 
density.  

In addition to this, centuries of land use 
and forest clearing have transformed the 
natural landscape reducing the natural 
forest surface and replacing it with 
pastures and agricultural fields. Besides 
this, the introduction of infrastructure 
led in the lower parts of the landscape to 
obstruction of water flows and creation 
of swamps. 

Fig: Farming Maize in El Achotal

Fig: Dry tropical forest



Ecological Fragmentation
For this phase of the landscape vision 
we did not enter in a deeper 
ecosystem and vegetation analysis 
due to time and financial limitations. 
For an optimal result of this 
landscape vision it is important to 
have a deeper analysis of the biotopes 
an d c o r r e l at e i t t o p o t e n t i al 
ecosystem services or conservation 
approaches. Therefore the next steps 
to be taken will aim a deeper analysis 
of this layer.  

Using Satellite imagery around El 
Astillero we are able to use computer 
models to calculate how fragmented 
the landscapes ecosystems are.  

The good use is that there is quite a 
lot of forest around El Astillero and it 
is in some quite big patches and not 
very fragmented. However, when you 
look beyond the data at how forests 
are connected to the river it's quite a 
different story. As we mentioned 
earlier in the report rivers are 
extremely important for wildlife 
during the dry season as they can be 
the only source of water.  

It could be wise to connect the forests 
around el astillero to the River 
Escalante and the Chacocente Nature 
reserve, this way animals can access 
the river and the reserve to survive.



Landscape Fragmentation Metrics for Forest Ecosystems in El Astillero  

Ecological health in the El Astillero area is quantified through a series of landscape 
indicators:  

1) proportion of landscape (i.e., % of the total landscape that is made up by forest 
ecosystems) 

2) largest patch index (i.e., % of the total landscape that is made up by the largest 
forest patch) 

3) landscape shape index (i.e., a measure of landscape fragmentation: LSI increases 
with- out limit as landscape shape becomes more irregular and/or as the length of edge 
within the landscape increases)

Fig: Ecosystem fragmentation



Abiotic Layer
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Wetlands
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Open fields

Valleys
Hill/ Forest Cover

Fig:  Landscape units



Landscape formation  

No other geographical region in the world 
features such a high magnitude of geomorphic 
diversity like Central America and this on such 
a small surface (0,4 % of Earths total land 
surface). This is the result of highly variable 
tectonic, lithologic, and climatic conditions 
which shaped Earth’s last emerging strip of 
land. The landscape diversity of Central 
America ranges from impressive volcanic peaks 
(>4000 m elevation) to rugged tectonic 
shorelines, alluvial lowlands and coastal 
lagoons.  

The physiographic structure of Central 
America resulted from the interaction of the 
north-west-trend of the Middle America 
Trench and the Central American Volcanic 
Front. These major morphotectonic features 
were formed by Cenozoic subduction of the 
Cocos oceanic plate, beneath the western 
margin of the Caribbean plate (Ill. 3.6).  

Landscape typologies  

The typology of the coastal landscape systems 
in this area of Nicaragua is characterised by 
small valleys descending abruptly to the beach. 
In some situations floodplains have been 
formed as a result of sedimentation and in 
other cases the floodplains descend even 
lower.

32

Fig: View of ‘el Peñon’

Fig: a swamp near the road

Fig: a road in EL Astillero

Fig: Dry tropical forest
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Small Watershed

Large Watershed

Fig:  Hydrological layer
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Watershed

The hydrological layer of this landscape 
system is linked to the climatic 
conditions of the region. Therefore we 
distinguish a rainy and dry season.  

During the dry season most of the 
streams are dried out with most of the 
water flowing through the underground. 
Even in the moments with intense 
drought these valleys are recognisable 
due to the green vegetation surrounding 
them. 

During the rainy season the streams are 
carry- ing considerable amounts of 
water during peak rainfall and become a 
dangerous place to be. 

Within this landscape we distinguish 2 
different watersheds influencing the 
hydrology of the area. Each one of these 
watersheds is located in a different valley 
separated by a higher topography. 
Eventually, both of them unite in the 
lower parts of the landscape in the 
vicinity of the river “Escalante” forming 
seasonal swamps while discharging into 
the river.

Fig: Streams during the dry season

Fig: Streams

Fig: Artificial wetland by the school
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Floods
During the rainy season the village 
struggles with seasonal floods caused 
by aggressive runoff flowing though 
the village.  

The main cause for these floods is 
attributed to unplanned development 
conducted without acknowledging 
the topographic and hydrological 
c o n d i t i o n s . T h e r e f o r e , t h e 
development of the village with 
disregard to streams is only amplifying 
the issue. In addition to this most of 
the roads act as artificial streams 
collecting water and directing it to the 
sea.  

Without a proper canalisation system 
these roads witness heavy erosion and 
pose a real threat to humans and 
households. Houses located in the 

vicinity of streams get regularly 
flooded or even destroyed. Eventually 
these houses get rebuild or in some 
cases even relocated.  

One particular case is the school, 
constructed in a low part of the village 
at the confluence of a stream which 
would discharge in La Cangrejal, a 
former natural wetland neighbouring 
the coast. due to infrastructure 
d e ve l o p m e n t t h e r u n o ff wa s 
obstructed, resulting in regular 
flooding of the school  

Besides the aggressive runoff flushing 
large parts of the vil lage, the 
agricultural areas located north of the 
village also get flooded for a longer 
period of time making cultivation 
impossible during the rainy season. 

Fig: The flooded school after a short rainfall
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Vulnerable places in 
the village

Flooded Surfaces

Fig:  Flooding vulnerability map
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“as a farmer I perceive that flooding 
affected us because of the damage to crops 
when the harvest was already there, ready 
to be collected. We did not manage to 
harvest anything of our main crop (beans) 
at our land.”

“as a member of this community I think 
that we need other sources of income 
different from fishing and farming 
because these 2 activities are negatively 
affected by the rain season.”

“there is the need of organisations which 
could speak to the municipality to 
stimulate them to act in critical points.”

“One of the solutions could be 
reforestation in those spots where water 
cannot infiltrate into the soil and thus 
become a threat for many areas of the 
community.”

“a solution could be to build channels to 
lead water towards the sea without 
affecting the houses in the lower part of 
town.”

“infrastructures development, such as 
bridges and roads, would really help 
especially in proximity of river Escalante 
and river Limòn.”

“human health is also very affected because 
of the low quality of water and mud that 
flows during floods.”

Participatory Flood Risk Mapping 

Casa Congo conducted participatory flood risk mapping workshops to get a 
better understanding of where flooding occurs and what are the risks which the 
community perceive with regards to flooding. The information gathered during 
these workshops, some maps and interviews are extremely insightful and can 
become the foundation of further discussion. 

“there is a lot of plastic, dead animals, 
trees, and other wooden objects which end 
up in the sea.”





Village developed without a planning and did not consider the streams and the 
danger these pose during the wet season, especially during peak rainfall moments.

The large volumes of water, 
the dense built environment 
and the lack of proper 
canalisation transforms the 
roads descending from the 
peaks in real streams.

Village infrastructure does not fulfil to 
minimum standards of water safety dis- 
charge water. Without a proper ditch 
system the road erodes and creates real 
gullies, which require refill after every 
season.

Elevated roads located perpendicular 
to the slope obstruct water flow due 
to constant elevation with gravel. 
Besides this, households remain at a 
lower height and get easily flooded.
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Fig:  Schematic analysis of village flooding



Fig: Makeshift defence to flooding 

Fig: Erosion

Fig: Erosion

Fig:  How Agroforestry and Swales can store water

Fig: The Road which blocks water flow



Water Quality 
Water is one of the most important resources on our planets as it sustains life 
itself. Safe and clean water is one of the basic rights any human should have 
access to. In 2019 Casa Congo conducted a study regarding the water quality 
and safety. The Brigada Ecologica are still collecting data on water quality to see 
how it will change over time. 

The water of the wells was analysed, as well as of the river Rio Escalante and of 
the grey water outlets of several households Overall water is saline in most 
points, PH is quite good and dissolved oxygen is low in some places yet doesn't 
affect too much water quality.

Results 

1- The wells are contaminated 
with Nitrate 16 ppm over the 
recommended limit of the 
WHO. 50 ppm threshold– 66 
ppm measured on average. 
(figure 1)  

2- The River Rio Escalante is in 
an hyper eu- trophic state 
according to the Trophic State 
Index with 6 ppm of phosphate 
o n a v e r a g e a b o v e t h e 
recommended limit of the 
WHO. 10 ppm threshold - 16 
ppm measured.  

3- Grey water spills present all 
around the village contained 
coliform contamination in 
100% of the samples tested. 
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Fig: Map showing well dissolved oxygen

Fig: Map showing well PH

Fig: Map showing well electrical conductivity

Less dissolved oxygen

More dissolved oxygen
No Data

No Data

Good level of PH
Poor level of PH

Electrical Conductivity



Potential reasons  

More research is needed to be certain, yet with the information we have we can 
being to think about what are the potential reasons for this pollution?  

Soaps and bleach being used to wash dishes and clothes and then flowing into the 
streets or the gardens are the main reason for grey water pollution. 100% of the 
samples also contained manure which would most likely be from pigs, cows, 
chickens and even humans. 

The pollution of the wells is due to the toilets being pits which are dug up in and 
then filled with human manure. This then leaks into the groundwater, polluting 
the wells, which many of us use to wash clothes, cook, or even drink. 

The river is most likely polluted because of the chemicals used by farmers being 
washed away into the river as well as lots of animal manure running into the river.  

Fig: Fertilisers  and  Pesticides run off into the water system
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Fig: Grey Water Pollution in the streets of El Astillero

Fig:  A Grey Water Filter Called a Banana Circle (Source: Internet)



Fig: Olive Ridley sea turtle in Chacocente  



Next Steps

This booklet contains information gathered 
by Casa Congo and their researchers over 
the past five years. It aims to provide you, 
the community, with lots of information 
about the state of the environment as well as 
analyse what is occurring in the region.  

Our aim is to bring together various stake- 
holders (Community Groups & Leaders, 
Land- owners & Businesses, Municipality, 
Farmers, Children, Fishermen, Women, 
Elders) So we can collective analyse the 
challenges and opportunities that the 
landscape presents us with and begin to 
collective strategies and envision solutions 
which can provide flood protection, grow 
food for the community, protect nature, be 
a healthy place for us to grow old and our 
children to grow up and be a resilient local 
economy and empowering space for 
everyone who calls this place home. 
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So what is the purpose of this landscape 
vision? 

We have mentioned it before in this 
document however we want to be clearer 
about the opportunities that a landscape 
vision can help harness for all. 

Astillero and the surrounding area is a 
wonderful place, with a unique ecosystem. 
There are many opportunities for the 
community to thrive by embracing the 
resources and potential of the area. La 
Costanera road will be built soon and this 
will attract visitors and improve business. 
Chacocente is a Nature refuge unlike many 
others and this can also attract many 
visitors. The Surf and fishing in the ocean is 
also plentiful and the tropical climate 
means that lots of good food can be grown. 

With a landscape vision there is an 
opportunity for the community and the 
various stakeholders to come together and 
plan how the community can benefit as 
much as possible from all of the potential 
that the region has as well as tackle some of 
the challenges that may prevent that, such 
as pollution, flooding and landscape 
degradation.  

Opportunities 

Fig: Spider monkey in Chacocente

Fig: Surfing in El Astillero
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What the Earth Provides
Before we begin to thank about what we want El 
Astillero, and the valleys around it to become. Let’s 
take a moment to acknowledge what the natural 
world does, these are some- times called ‘ecosystem 
services’. The ability of certain ecosystems to 
provide goods and services is as well depending on 
the health of the ecosystem as well as the degree of 
exploitation.  

In simple terms ecosystems can provide:  

1. Ecological value; genetic material, pest control, 
pollination  

2. Socio cultural value; crucial source of non-
material wellbeing and indispensable for a 
sustainable society  

3. Economic value; Direct economic impacts, 
Mainly applicable to goods but as well functions; 
Growing food, cleaning water, sea surge 
protection (dikes). And Indirect market 
valuation, avoiding the cost that would have been 
paid in the absence of those services, or 
enhancing the economic value being able to be 
used, like healthy fishing grounds, fertile soil.  

To summarise, with a healthy environment, we can 
have clean water, cleaner wells, fertile soil, less plague 
and pests, building materials, spaces for healthy 
activities, flood control and good fish populations.
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