CAMP
ALTIPLANO
RESTORATION PLAN
2018-2021

“We have the ability to act individually and collectively to
mitigate and adapt to climate change”
John D Liu, Founder of Ecosystem Restoration Camps

The above image is an impression of Camp Altiplano in 10 years. It is based on the
ideas and designs of volunteers and participants at our first Permaculture Design
Course in dryland restoration, hosted in June 2018.

Ecosystem Restoration Camp Altiplano is part of a growing network of
organisations and individuals working towards the regeneration of degraded land
in Murcia and Andalucia. It is a hub for collective inquiry into the most appropriate
methods of ecosystem restoration in this part of Spain. We connect volunteers,
farmers and landowners with the goal of catalysing restoration on a large scale.
This Restoration Plan sets out a framework for the regeneration of the land at
the camp over the next three years. It is a statement of our vision and will be a
roadmap for future campers as the project grows.
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Camp Altiplano Restoration Plan 2018

Introduction
The idea at the heart of the ecosystem restoration camp movement is a beautifully simple
one. Let’s bring together people who want to restore degraded land and connect them to the
knowledge and training they will need to become a global network of ecosystem restorers! As
the first project born of this movement, part of our work at Camp Altiplano has been to begin
finding out how this idea holds up in a real world context.
When we try to perform ecosystem restoration we always have to work with a complex of
specific environmental, economic and social conditions. We have spent much of the last year
at Camp Altiplano observing and coming to understand the unique set of conditions that exist
here. By doing so we have been able to form a vision of what we think ecosystem restoration
will look like here. The following plan explains how we to intend to achieve that vision and
will provide a continuity of purpose as we move to the future. The time has come for Camp
Altiplano to make this rallying cry and draw as many people as possible into the movement.
To explain our approach to restoration it is important to clarify the processes that caused
degradation in the first place. As is so often the case, it began with the clearing of vegetation
for mechanised agriculture. Agricultural practices that leave soil exposed to erosion through
wind and rain increase the rate at which fertile topsoil is stripped from the land. The
continuous use of heavy machines then creates a compacted layer in the soil, through which
water and air cannot penetrate. The compacted soil, containing little organic matter, is then
unable to effectively hold water. Ultimately a bare, compacted, impoverished soil is left,
with little protection from the strong winds, baking sun and rare heavy rains that our land is
accustomed to. A simple run-through of our approach to restoration is to increase the amount
of water that can be held on our land, use it to build functional soil and then re-establish
perennial vegetation.

www.ecosystemrestorationcamps.org
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First we focused on improving water infiltration, which has involved creating swales and
opening up the compaction layer by deep ripping. We then planted a cover crop to reduce
evaporation and erosion whilst providing biomass to enrich the soil. Our goal is to increase
the amount of time that water spends on our plot, so that as much as possible can be utilised
to build soil and grow vegetation. We are also returning beneficial microbiology to the soil,
to enable the emergence of a self-regulating system that cycles nutrients and builds soil. The
major elements of our design have all been selected because they are appropriate to the
semi-arid climate, with dry summers, heavy rains in autumn and winter lows of -12 degrees.
Perennial plants are a much more appropriate choice than annuals, as their mature root
systems are far better at making the most of what moisture is available. We are utilizing
livestock, as if managed appropriately they can be very useful in speeding up decomposition
and fertilising the soil in more arid conditions.
The scale of land degradation both globally and locally is vast, and so the scale of our
restoration efforts must reflect that. Camp Altiplano’s five hectares are one small part
of a burgeoning restoration movement within the region. Alvelal is an association of
regenerative farmers who collectively manage over 600,00 hectares, so is in the position
to make a substantial impact. The success of our camp is limited by the extent to which we
can collaborate and effectively communicate with this wider network of potential ecosystem
restorers. For our efforts to be impactful we must help to restore land well beyond our five
hectares, and for our design to be scalable it must make sense within the socio-economic
context of the region.
We will be predominantly growing species considered productive by the Spanish government,
which was initially decided because our landlord receives an agricultural subsidy, which he
would lose were we to return our plot wholly to nature. This conundrum is reflective of the
economic bind that most farmers find themselves in, and by engaging with it we hope to find
regionally relevant solutions. The elements within our design are familiar to local farmers.
Rather than suggesting radical reinvention we are proposing small adaptations to current
practice. We are finding that a pragmatic rather than idealistic approach is helping us to learn
from the wealth of knowledge that already exists here. We’re hoping that the ultimate success
of this regional effort can provide a framework for policy makers of the future.

www.ecosystemrestorationcamps.org
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Returning a piece of land to nature is a challenge, but finding ways for nature and humankind
to co-exist and flourish within the same space is the far more pressing task. It means creating
a mosaic of areas that are left to nature, and those that are more intensively managed to serve
human needs. It means integrating habitats and food sources for wild animals and insects into
our design. It means creating spaces and systems that work with underlying natural processes,
and share their bounty with the wider ecosystem.
Camp Altiplano is a place for people to learn both the practical and theoretical skills needed
to become autonomous ecosystem restorers. For that reason our design has been staggered
over a number of years, so that we can build upon our successes and mistakes. This also
means the implementation of our design can be scaled at each stage to the funds we have at
our disposal. Each year a new group of campers will arrive for the planting season and learn
how to carry out regenerative agriculture on our plot whilst restoring natural areas within
the wider region. Hopefully we can enable a generation to acquire the skills they will need to
realign human activity within the limits of nature’s dynamic equilibrium.

www.ecosystemrestorationcamps.org
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Overview

Agroforestry
(page 13)

Swales

(page 20)

Riparian zone
(page 19)

Grey-water
system
(page 22)

Forest garden
(page 17)

Water storage
(page 12)
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Water management &
soil improvement
Holistic Grazing
In the Spring of 2018 a mixed cover crop was sown over almost all 5 hectares of Camp
Altiplano. Its functions are to protect the soil from erosion, reduce evaporation, increase local
biodiversity and provide a source of organic matter. Our ongoing plan is to use sheep in a
carefully planned manner to graze and process the cover crop. The devastating effects that
overgrazing can have on landscapes are well known and clear to see on the Spanish Altiplano,
however holistic planned grazing is a system that can benefit the soil and wider ecosystem by
replicating the way herds move across grasslands in the presence of predators.

The effects we hope to achieve through holistic grazing are the reseeding of the cover crop,
the breaking up of surface clods and an increase in both soil organic matter and beneficial
microbiology. The movement of many sheep through the dense cover crop should have the
effect of scattering the seed. The trampling of the sheep will break up surface clods and work
organic matter into the top layer of the soil. By passing through a sheep’s digestive system
and coming out as manure, the organic material will have begun the decomposition process
and seeds will be delivered to the soil in an environment that will promote germination. This
process should be carried out as close to the start of the rainy season as possible, so that the
manure can begin decomposing into the soil quickly and reduce loss through desiccation and
wind erosion.

www.ecosystemrestorationcamps.org
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Our original plan was for 500 sheep to be moved over 4 hectares of the plot over a 3 day
period. Each day they would be contained within an electrically fenced area of between 1.2 and
1.4 hectares, being moved on to a new area each morning (see ‘Sheep Movement Plan’). On
the third day they will be moved halfway through the day, due to our limited supply of electric
fence. This movement plan was worked out based on the area of our cover crop required to
feed 1 sheep for 1 day, whilst leaving some of the organic matter to decompose into the soil.
These calculations were carried out under the supervision of local holistic grazing specialist
Andres Fajardo. Although we had already reached an agreement with local shepherds
regarding the use of their flock, when the time came in August to carry out our plan one of the
shepherds was ill and being short-handed they were unable to split their flock. This meant that
we had to adapt our plan to the full flock of 1000 sheep, which fortunately only meant carrying
out the same process but in half the time.

day 2
day 3
part 1

day 1
day 3
part 2

Sheep Movement Plan

We plan to continue the cycle of growing a cover crop then bringing in sheep to graze it over
the whole plot, until each section is planted with perennials. As we are planting sequentially,
moving upslope from the best soil to the most degraded, when we come to plant the most
degraded soil it will be higher in organic matter content with a more diverse and resilient
microbial population.

www.ecosystemrestorationcamps.org
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Compost tea
The initial analysis that we’ve carried out on our soil using microscopy suggests that it has
suffered as most industrially farmed soils do. We appear to have a very low diversity of
microorganisms and in particular extremely low fungal populations. As our plot had been tilled
for many years this is as we expected; the repeated disturbance destroys the hyphal structure
of fungi. The degradation that we are finding in the microbial life of our soil is a reflection of
the wider ecosystem.
Soil is the engine room of decomposition and it’s the microbiology that catalyses the process.
Bacteria and fungi have the chemical tools to make the nutrients within minerals and organic
matter available to plants. They are the primary movers in a food web that also includes
protozoa, nematodes, earthworms, arthropods and plants. Without a functional soil food web
decomposition and the cycling of nutrients between organisms cannot occur. For this reason
a key part of our work is in helping to restore the functionality of the food web within our soil.
One particular focus of ours is to increase the amount of beneficial fungi. Trees and perennial
plants are found in natural systems that are in advanced stages of succession. Within the soils
of such systems fungi are more dominant than bacteria, so for trees and perennial plants to
thrive we must ensure that beneficial fungi are present in appropriately large numbers.
In a perfect world we would apply high quality compost to our entire plot, as this would
include beneficial microbiology, nutrients and organic matter, all of which our soil is lacking.
Unfortunately it has proved impossible to find the necessary materials, especially organic
manure, in the quantities we would need to apply it to the whole site. Good quality compost
has also proved very difficult to find locally, alongside being prohibitively expensive. Therefore
we have decided to make and apply compost tea, as it is an effective and cheap way of
returning beneficial microbiology to a large area of land. ‘Actively aerated compost tea’ is an
aerobic concentrate of all the beneficial microbes contained within high quality compost.
Organic matter will be added to the soil through each cycle of cover cropping and grazing.
Our plan is to apply large amounts of compost tea to our soil during autumn. During autumn
and winter there is moisture in the soil and plants release exudates from their roots that
feed microorganisms. This makes autumn the best time of year to apply compost tea. We will
increase the fungal content of the tea by adding fungal foods such as kelp, rock phosphate and
humic acid to the brew. We will make 840L of compost tea and distribute it evenly over the
entire plot, and do so every other week for 6 weeks. In spring we will observe our soil biology
using microscopy and assess the success of our intervention. We will go through this process
every autumn until we have a fully functional soil food web with a dominant fungal population.

www.ecosystemrestorationcamps.org
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Stone lines
On the steepest, most eroded section of our plot we have been placing stones along contour
lines to mitigate the effects of soil erosion. The stones form a barrier that slows water and
sediment as they move downslope, improving water infiltration and causing a terracing
effect as soil accumulates on the upland side of the barrier. Without putting in measures to
protect against erosion we could lose all our carefully regenerated soil in a single heavy rain.
Combing stone lines with soil regeneration and appropriate perennial planting can transform
unworkably degraded slopes into sustainably productive farm land. We determined our
contours using a laser level and have begun building the lines with a spacing of 7 metres.
This spacing reflects the requirements of almond trees, that will be planted along the upland
side of the lines. To be effective against erosion and able to withstand heavy rains each line
should be 0.5 metres in both height and width. This makes them labour intensive to build so
we have limited their construction to the steepest section of our plot and will stagger the work
to accommodate more time sensitive tasks. Stone lines are an appropriate technique in our
situation because the materials are freely and locally available and if constructed properly will
provide their benefits for many years with little maintenance.

www.ecosystemrestorationcamps.org
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Water storage
In 2017 three ponds were created in the riparian zone that forms the western border of
Camp Altiplano. Whilst the ponds are not part of the camp plot we have permission from the
landowner to pump water from one of them up to a 2,000 L tank for irrigating our vegetable
garden, which we have been doing since installing a solar pump in the spring of 2018. This
irrigation system will also help us to establish a forest garden over the coming years. During
the hottest period of the summer in 2018 we observed as the pond levels dropped to almost
to nothing. Luckily they were saved by a heavy rain in August but it highlighted the need to
both protect the ponds from evaporation and to store as much water as possible. We plan
to add a 12,000 L water tank to the 2,000 L of water storage that we already have. We will fill
this tank during spring and keep it as an emergency source of irrigation for the forest and
vegetable gardens through the summer. We have considered installing a much larger water
storage tank on the highest point of our plot but decided that it might make our project look
difficult to replicate without a good water source.

www.ecosystemrestorationcamps.org
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Planting
Agroforestry
We have chosen to convert 3.4 hectares of our
5 hectare plot over the next three years to an
agroforestry system based around rainfed crops
that are proven to work well in this region and have
a strong market. Much of the Altiplano is degraded
due to agricultural practice, so we feel that
investigating regenerative agricultural models is a
valuable use of our time and resources. Drawing
inspiration from the work of Alvelal we are going
to employ an alley cropping system based around
almonds, aromatics, nitrogen fixing trees and
shrubs and mixed ground cover. We have observed
that a drawback to the predominant method of
almond farming is that soil is regularly tilled bare,
leaving the already degraded soils further exposed
to erosion and increasing the loss of soil organic
carbon. This tilling is performed because the
presence of vegetation that competes for water
resources has been found to cause a substantial
decrease in almond yield. Our intention is to
explore models that build and protect soil whilst
producing a yield equivalent to the predominant
method of almond agriculture. We hypothesise
that if we can improve nutrient cycling within the
soil by enabling a healthy soil food web, the land
should be able to support ground cover, a good
yield of almonds and a yield from the aromatics.
Perennials and trees are particularly relevant in the
context of southern Spain as once established they
are much more resilient than annuals to weather
variation. Despite the low rainfall at camp for
long periods of the year there is a lot of ambient
moisture. Planting trees we will create lots of leaf
surfaces for the water to condense on and will help
to capture some of that water.

Year 1 Agroforestry Design
Almond - Green
Russian Olive - Blue
Black locust - Yellow
Native Nitrogen Fixing Shrubs - Red
Aromatics and Native Perennials - Purple
www.ecosystemrestorationcamps.org

13

info@ecosystemrestorationcamps.org

Camp Altiplano Restoration Plan 2018
In the winter of 2018-2019 we will implement an agroforestry design on 0.7 hectares of our
plot. All planting will be carried out in rows on contour to reduce soil erosion and increase
water infiltration. The tree rows will be made up of almonds interspersed with either Russian
olive and black locust or native nitrogen fixing shrubs. There will be an alley of at least 7
metres between each row of trees, and into every other alley we will plant 3 rows of mixed
aromatics, interspersed with native perennials. This spacing would allow a tractor to pass
between every other row, making our design appropriate to the needs of local farmers who
use tractors when harvesting almonds. In all remaining space we will sow a cover crop of
barley, bitter vetch and mixed native flowering plants. We will use a chicken tractor to graze
the cover crop, returning organic matter, nutrition and seed to the soil. The native perennials
and annual shrubs have been selected to attract pollinators into the system, which will benefit
both almond pollination and the wider ecosystem.
Black locust

Russian olive
Chicken tractor
Almond

Native nitrogen
fixing shrubs

Aromatics and
native perennials

Russian olive and black locust were included in the design as they fix atmospheric nitogen at
relatively high rates, whilst thriving in degraded soils and tolerating extreme cold and drought.
Black locust provides excellent forage for honeybees and produces lots of biomass that can
be pruned regularly. Russian olive gives an edible fruit and the leaves can be used as fodder
for sheep and goats. Alongside these many benefits, both species pose risks as they are
considered potentially invasive. Both species are already present in southern Spain and have
been shown to outcompete native plants under certain conditions. After consulting with local
ecologists we have decided to mitigate these risks so that can harness the potential of these
plants. Neither will be planted next to the riparian zone, as this would increase the risk of their
seed being spread. Instead we will be using native shrubs for nitrogen fixation in these tree
lines. This will allow us to investigate whether one method is substantially more effective at
introducing nitrogen to our system. We will be monitoring the growth of both species carefully
and consulting with local ecologists to assess whether they are spreading too rapidly. If they
are deemed to be too invasive then we will remove them.

www.ecosystemrestorationcamps.org
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Year 1

Year 1

Year 2

Year 3

Planting - Almonds
Year 1 (Winter 2018-19) - 3.4 hectares

Planting - Aromatics and Support Species
Year 1 (Winter 2018-19) - 0.7 hectares
Year 2 (Winter 2019-20) - 1 hectare
Year 3 (Winter 2020-21) - 1.7 hectares

During the winter of 2018-2019 we will also plant 500 almond trees on a further 2.7 hectares of
our plot. This will provide the basic structure for the agroforestry systems that we will develop
over the next three years. This year we are starting with the best soil on our plot, and in each
subsequent year we will move further upslope to more degraded soils. This will allow more
time for those soils to be improved by the methods we’re employing before we ask them to
support a polyculture. Working in this protracted way creates learning experiences for three
generations of volunteers, allowing lessons to be built upon and new ideas to enter the design.
Each year we will investigate different combinations of aromatics, native perennials and trees.
In the future we would also like to introduce different nut crops, such as pistachio and walnut,
which have more complex sets of considerations than almonds, but are high value crops.
Year 1 - Trees
Planted with 6 kg compost, mycorrhizal fungi and roots soaked in compost tea
Plant

Purpose

Height

Spread

Quantity

Almond
(Prunus dulcis)

Nut yield

6m

6m

132

Russian Olive
(Eleagnus angustifolia)

Nitrogen fixation and
berry yield

7m

7m

18

Black locust
(Robinia pseudoacacia)

Nitrogen fixation and
honey bee fodder

12-25m

15m

20

www.ecosystemrestorationcamps.org
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Year 1 - Aromatics, native perennials and nitrogen fixing shrubs
Planted with mycorrhizal fungi and roots soaked in compost tea
Plant

Purpose

Location

Rosemary (Rosmarinus officinalis)

Cash crop

Aromatic rows

Thyme (Thymus sp.)

Cash crop

Aromatic rows

Spanish Sage (Salvia lavandifolia)

Cash crop

Aromatic rows

Spanish Lavender (Lavandula latifolia)

Cash crop

Aromatic rows

Grey-leaved Cistus (Cistus albidus)

Attract pollinators

Aromatic rows

Albaida Broom (Anthyllis cytisoides)

Attract pollinators and
nitrogen-fixation

Aromatic rows and Tree rows

Spanish Broom (Retama spherocarpa)

Nitrogen-fixation

Tree rows

Genista (Genista retamoides)

Nitrogen-fixation

Tree rows

Canary Clover (Lotus dorycnium)

Nitrogen-fixation

Tree rows

Year 1 - Cover crop
Seeds soaked in compost tea
Plant

Quantity

Vicia ervilia

Bitter Vetch / Yeros

4 parts

Hordeum vulgare

Barley / Cebada

2 parts

Biodiversity mix:

2 parts

Ammi majus

Queen Anne’s Lace / Ameo Bastardo

Anthemis cotula

Stinking Chamomile / Manzanilla Hebionda

Borago officinalis

Borage / Borraja

Brachypodium distachyon

Stiff brome

Bromus spp.

Cheat Grass / Bromo

Biscutella auriculata

Eyeglass grass/ Hierba de los anteojos

Calendula arvensis

Field Marigold / Caléndula

Daucus carota

Wild carrot / Zanahoria

Diplotaxis spp,

Wild rocket / Rabaniza

Echium plantagineum

Viper’s Bugloss / Viborera

Glebionis segetum

Corn Marigold / Corona de Rey

Moricandia moricandioides

Purple Cabbage / Moríscola

Nigella damascena

Love-in-a-mist / Arañuela

Onobrychis viciifolia

Common Sainfoin / Esparceta

Papaver dubium

Long-headed Poppy / Amapola oblonga

Papaver roheas

Common Poppy / Amapola

Salvia verbenaca

Wild Clary / Balsamina

Silene colorata

Silene

Silene gallica

Windmill Pink / Carmentilla

Sinapis alba

White Mustard / Mostaza Blanca

Tolpis barbata

Umbrella Milkwort / Tolpis

Tordylium maximum

Hartwort

Vacaria pyramidata

Cowherb / Collejones

www.ecosystemrestorationcamps.org
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Forest garden
A forest garden is an agroecological system modelled on young woodland that is designed to
maximise the beneficial relationships between its elements. Forest gardens are highly diverse
and multi-layered, containing trees, shrubs, herbaceous plants, ground cover, climbing plants
and underground species. By designing in three dimensions, and considering the development
of the space over time, a huge variety of niches for plant, animal and insect species can be
utilised, which allows for huge biodiversity. Forest gardens are highly productive spaces in
terms of quantity and variety of yield, so could play an important role in expanding dietary
horizons and building food security. Alongside edibles forest gardens can produce an array of
other useful plants, such as those for medicines, timber, dyes and textiles.

Forest garden layers (Robert Hart, 1996)
Elements are included in forest gardens that provide services to the rest of the system, such as
accumulating minerals from the subsoil or fixing atmospheric nitrogen. This means that much
fewer inputs need to be made in the form of soil amendments. A quality of natural systems
is their ability to respond dynamically to change and self regulate. A successful forest garden
will express beneficial connections not considered in the design process. By designing to the
strengths of a cooperative system, a forest garden will develop towards a state in which it
requires very little input or management, and will be highly resilient in the face of diseases,
pests and uncertain climatic conditions. The abundance and interconnection on show make
forest gardens an important source of inspiration. People visiting the camp will be able to
observe first hand how a diverse system of mutual benefit expresses itself as abundance,
beauty and resilience.

www.ecosystemrestorationcamps.org
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Over the next three years we are going
to plant a forest garden covering 0.65
hectares of our plot. In the winter of
2018 we will begin by planting a mixture
of fruit, nut and nitrogen fixing trees
with supportive guilds of plants on a
0.16 hectare area, partially covering our
current vegetable patch. We will continue
to grow a mixture of perennial and annual
vegetables underneath the developing
trees. The irrigation system that is already
in place will help us to establish the trees
and perennials. Each year we will expand
the area of the forest garden upslope,
filling in the spaces between our swales.
We plan to investigate which species
will be most beneficial for inviting wild
honeybees to colonise our forest garden.
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Forest Garden Planting Sequence

Example forest garden guild
Plant
Peach
Judas Tree
Goji Berry
Dog Rose
Sage
Kiwi
Strawberry
Artichoke
Ginger

Prunus persica
Cercis siliquastrum
Lycium barbarum
Rosa canina
Salvia officinalis
Actinidia deliciosa
Fragaria vesca
Cynara scolymus
Zingiber officinale

www.ecosystemrestorationcamps.org

Layer
Low Tree
Canopy
Shrub
Shrub
Herbaceous
Vine
Surface
Herbaceous
Rhizosphere

18

Use
Edible
Nitrogen Fixing/Fodder
Edible/Medicinal
Edible/Medicinal
Culinary/Medicinal
Edible
Edible
Edible/Medicinal
Edible/Medicinal
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Riparian Zone
In a landscape so short of water the riparian zone that sits along the western border of Camp
Altiplano is a key restoration opportunity. Three ponds were created there in 2017, slowing the
movement of water that had previously rushed through the landscape after each heavy rain,
carrying precious topsoil with it. Now that water is being held in the landscape it can be utilised
to establish vegetation that will fix the soil in place, create biomass, provide food and habitat
for wildlife and shield both the camp and ponds from strong south-westerly winds. Protecting
the camp from winter winds that can reach up to 90 km an hour will help us to establish
vegetation more successfully on our site. The ponds themselves have become a breeding
ground for frogs, water snakes and insects and serve as a watering hole for wild animals.

Area to be
planted

Tamarix gallica

The landowner, Alfonso Chico de Guzman, has
received funding to plant a strip of native trees and
shrubs along the western side of the riparian zone.
This will include 2,000 trees and shrubs purchased
from a local nursery, and 2,000 trees planted
as cuttings. The volunteers at Camp Altiplano
will carry out this work and in exchange recieve
payment of €2,000, which will go towards funding
other restoration work at camp. The deadline for
completion of the work has been set by the landlord
as 15/1/19.
A definitive plant list has not yet been agreed with
the landlord but a number of species have been
selected based on their presence in local riparian
zones. Black and white poplar are fast growing trees
that will provide a substantial windbreak within 2-3
years, produce lots of biomass and fix the soil with
their extensive root systems. Taray is a fast growing
shrub and will be densely planted in a horseshoe
around the central pond to protect it from the
evaporative effects of the sun and the wind. Both fig
and elder produce large amounts of fruit that will
attract birds and other wild animals.

Plants for the Riparian Zone
Plant
Black Poplar
White Poplar
White Willow
Taray
Elder
Fig
European Buckthorn
Spanish Broom

Purpose
Populus nigra var. italica Windbreak, Erosion control, Fuel
Populus alba
Windbreak, Erosion control, Fuel
Salix alba
Windbreak, Erosion control, Coppice
Tamarix gallica
Windbreak, Erosion control, Fuel
Sambucus nigra
Edible fruit, Attracts wildlife
Ficus carica
Edible fruit, Attracts wildlife, Erosion control
Rhamnus lycoides
Attracts wildlife
Retama spherocarpa
Nitrogen fixation, Erosion control

www.ecosystemrestorationcamps.org
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Swales
A swale is a shallow trench dug on contour to interrupt the flow of water and allow it to
infiltrate into the ground. In the summer of 2017 four swales were dug at camp, with one
spanning the entire width of the plot. Any water that flows over the land will be interrupted by
one of the swales, which will feed any runoff horizontally across the land. An important feature
of swales, especially in more arid climates, is that they are planted, to directly utilise any water
they absorb. We began planting our swales in 2017 but intend to plant them much more
extensively during Autumn-Winter 2018.

Swale planting - September 2018

Swale configuration at Camp Altiplano

Our plan is to plant them with native shrubs and trees, creating natural corridors to invite birds
and pollinators into the camp. The trees and larger shrubs will be planted on the downslope
of the swale, after the berm, and the aromatics will be planted into the slope of the swale. The
plants have been selected to thrive in semi-arid, slightly basic conditions without the need
for much care. Beyond this initial planting the swales won’t be managed, but will be left and
observed to see which plants begin to establish themselves as seed is introduced by visiting
birds. Three of the swales border the forest garden and will provide an edge that invites both
sunlight and wildlife into the forest gardens.
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Native trees
and shrubs

Aromatics and
native perennials

Run-off

Infiltration

Schematic section of swale system
Example swale planting scheme
Plant

Type

Phoenicean Juniper
Taray
Spanish Broom
Genista
Black Hawthorn

Juniperus phoenicea
Tamarix gallica
Retama spherocarpa
Genista retamoides
Rhamnus lycoides

Evergreen Shrub/Tree
Deciduous Shrub/Tree
Nitrogen Fixing Shrub
Nitrogen Fixing Shrub
Evergreen/Deciduous Shrub

Rock Rose
Albaida Broom
Canary clover
Rosemary
Spanish Sage
Spanish Lavender
Santolina

Cistus albidus
Anthyllis cytisoides
Lotus dorycinium
Rosmarinus officinalis
Salvia lavandulifolia
Lavandula latifolia
Santolina chamaecyparissus

Evergreen Shrub
Nitrogen Fixing Perennial
Nitrogen Fixing Perennial
Aromatic Evergreen Shrub
Aromatic Evergreen Shrub
Aromatic Evergreen Shrub
Aromatic Evergreen Shrub
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Grey-Water System
As water is such a scarce resource at camp, it is important that we utilise every last drop of it.
The greywater from our kitchen and showers is not waste but a precious resource that whilst
not suitable to drink, can be used to irrigate trees and shrubs. In May 2018 a hydrologist
worked with us at Camp Altiplano and offered to design and build a system that would process
and utilise our greywater. His idea was to have the greywater feeding an orchard of mixed fruit
and nut trees, planted with supportive plant polycultures. The orchard will be located directly
downslope of both the kitchen and showers so that the system can be gravity fed. The system
he designed is low cost and has been designed in the knowledge that only natural soaps will
be flushed into the system.
Water from the kitchen first passes into a pre-filter to remove large material that would clog
pipes. This then merges with water from the showers and passes into a branched network
of buried pipes, which deliver equal amounts of water to 12 mulch basins. This was achieved
with a series of level T-junctions that split the water 50/50. At each mulch basin the water is
released into buckets filled with stone, which act as a further filter, before the water dissipates
through holes into the mulch basin. Microorganisms within the mulch will further process the
water, which can then be directly absorbed by the plants. A fruit or nut tree will be planted at
the centre of each mulch basin and will be under-planted with a guild of supporting plants.

Kitchen

Location of
the future
shower block

Overflow can be
diverted to the
sediment trap

One tree will be planted in
each mulch basin
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Appendix A - Timeline
Autumn – Winter 2018/2019
Oct 22 - 28
• Set up compost tea brewer
• Purchase compost tea ingredients
• Buy battery for brewer
• Continue planting swales
• Propagate perennials for forest garden and greywater
Oct 29 - Nov 4
• Compost tea application
• Order agroforestry aromatics and trees
• Continue planting swales
• Propagate perennials for forest garden and greywater
• Start a thermal compost
• Continue constructing stone lines
Nov 5 - 11
• Begin planting agroforestry aromatics
• Order trees for forest garden and greywater
• Continue planting swales
• Propagate perennials for forest garden and greywater
• Continue constructing stone lines
Nov 12 – 18
• Compost tea application
• Continue planting agroforestry aromatics
• Continue planting swales
• Propagate perennials for forest garden and greywater
• Continue constructing stone lines
Nov 19 – 25
• Begin planting riparian zone
• Continue planting agroforestry aromatics
• Propagate perennials for forest garden and greywater
• Start a thermal compost
• Continue constructing stone lines
Nov 26 - Dec 2
• Compost tea application
• Finish planting agroforestry aromatics
• Continue planting riparian zone
• Propagate perennials for forest garden and greywater
• Continue constructing stone lines

www.ecosystemrestorationcamps.org

23

info@ecosystemrestorationcamps.org

Camp Altiplano Restoration Plan 2018
Dec 3 - Dec 9
• Continue planting riparian zone
• Continue constructing stone lines
Dec 10 - Dec 16
• Start planting forest garden
• Continue planting riparian zone
• Finish constructing stone lines
Dec 17 - Dec 23
HOLIDAY
Dec 24 - Dec 30
HOLIDAY
Dec 31 - Jan 6
HOLIDAY
Jan 7 - 13
• Start planting agroforestry trees
• Continue planting forest garden
• Finish planting riparian zone
• Start planting greywater
Jan 14 - 20
• Continue planting agroforestry trees
• Finish planting forest garden
• Finish planting greywater
Jan 21 - 27
• Finish planting agroforestry trees
• Sow agroforestry cover crop

September 2019
•

Mob graze the cover crop with sheep

Autumn - Winter 2019 – 2020
•
•
•

Apply compost tea
Plant agroforestry year 2
Plant forest garden year 2

September 2020
•

Mob graze the cover crop with sheep

Autumn - Winter 2020 – 2021
•
•
•

Apply compost tea
Plant agroforestry year 2
Plant forest garden year 2
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Appendix B - Budget
Autumn - Winter 2018-2019
Overview
Project

Income

Compost Tea
Water Storage
Agroforestry
Forest Garden
Riparian Zone
Swales
Greywater System
Total

Cost
€253.99
€1,522.00
€3,781.60
€319.50

€2,000.00
€260.00
€255.50
€6,392.59

€2,000.00

Funding Request - €4,392.59
Compost tea
Item

Details

220 litre barrel
Aeration pump
Plumbing supplies

Main brewing vessel
12 m3/h capacity
Various fixings and
tubes
Kelp extract, humic acids
and molasses
Various brushes for
cleaning brewer and
tubing

Microbial foods
Brushes

Unit price

Units

Total
€40.57
€113.42
€25.00
€60.00
€15.00

Total

€253.99

Water storage
Item

12,000 litre water
tank
Plumbing supplies

Details

Unit price

Extension of feeder tube
from pond to tank

Total

www.ecosystemrestorationcamps.org

Units

Total

1

€1,500.00
€22.00
€1,522.00
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Agroforestry
Item

Details

Unit price

Units

Total

Excavator
Compost
Almond trees
Russian Olive trees

Holes dug for trees
6 kg per tree x 670 trees
Prunus dulcis
Eleagnus angustifolia

€30 per hour + 21% IVA
€0.10 per kg
€2.50
€0.80

4
4,020
632
18

€145.20
€402.00
€1,580.00
€14.40

Black Locust trees
Rosemary
Thyme
Spanish Lavender
Spanish Sage
Grey-leaved Cistus
Albaida Broom
Spanish Broom
Genista
Canary Clover
Cover crop seed

Robinia pseudoaccacia
Rosmarinus officinalis
Thymus sp.
Lavandula latifolia
Salvia lavandifolia
Cistus albidus
Anthyllis cytisoides
Retama spherocarpa
Genista retamoides
Lotus dorycnium
Bitter vetch, barley and
mixed wild seed
For all planting projects

€12.00
€0.30
€0.30
€0.30
€0.30
€0.50
€0.50
€0.50
€0.50
€0.50

20
500
500
500
500
250
250
60
60
60

€240.00
€150.00
€150.00
€150.00
€150.00
€125.00
€125.00
€30.00
€30.00
€30.00
€300.00

€32 per litre

5

€160.00

Mycorrhiza
preparation
Total

€3,781.60

Forest Garden and Greywater System
Item

Details

Fruit and nut trees 25 trees for forest garden
20 trees for greywater
Perennials
Plants for tree guilds
Total

Unit price

Units

Total

€5.00

45

€225.00
€350.00
€575.00

Swales
Item

Details

Unit price

Units

Total

Taray
Albaida Broom
Grey-leaved Cistus

Tamarix gallica
Anthyllis cytisoides
Cistus albidus

€0.50
€0.50
€0.50

120
50
50

€60.00
€25.00
€25.00

European
Buckthorn
Genista
Canary Clover
Soap Plant
Spanish Broom
Total

Rhamnus lycoides

€0.50

60

€30.00

Genista retamoides
Lotus dorycinium
Gypsophila struthium
Retama spherocarpa

€0.50
€0.50
€0.50
€0.50

60
60
60
60

€30.00
€30.00
€30.00
€30.00
€260.00
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Planting for winter 2018/2019 has started! Follow our
progress online as we make this plan a reality:
@ERCAltiplano

@camp.altiplano

To learn more about Ecosystem Restoration Camps and join us in regenerating vast areas
of land please visit www.ecosystemrestorationcamps.org

This plan was formulated and written by Jonathan Church (Camp Altiplano Restoration
Coordinator) with assistance from the Ecosystem Restoration Camps supervisory board
and Asociacion ALVelAL.
Special thanks to Joline Galjaard, Rachel Robson, Robin Woolner, Levien Van Zon, and
Tobi Kellner for their help with photography and illustration.

