44 Life
ha-- —s4l\ieblas

\ g
NATURA 2000 ——  LIFE19 CCM/ES/001199

Action A3 Egupment evaluation and selectionr Monitoring and
evaluation protocol.

Equipment monitoring protocol

Compiled by LifeNieblas team GESPLANCIM VDL& ITC

Duedate: 02/2021

Delivery dateffirst delivery04/2021; (second delivery) 03/2025




Life

=t&lieblas
Table of content
1. Brief 0f the ProjeC........uuiiiiiiieeeeeee e 3
U .01 4T o PR 4
*Portugal Situation AISCIAIMET.........coii e 4
3. Definition of the irrigation zones associated with AEDS.............ccoccoiieeieiiiiiiiiennen. 5
4. General description of the AFDS reforestation System...........cccceevviiieeeee e, 14

5. General arrangement of the different elements in the AFDS reforestation System17

5.1 Required materials and equipment for the installation of AEDS.............................. 17
5.2 WaALEI MEEIS ..o iiiiiiee e e e ettt e et e e e e e e e aaaaeaaaaaaenas 18
6.  SOIl MOISTUIE SENSOIS.....iiiiiiiiieee ittt ettt e e e e e e e e r e e e e e s st reeeeeeanns 19
7. lrrigation NEtWOIrK MOTEL...........viiiiiiiii e 22
8. WeEAthEr STAtiON.......oeiiiiiiii i 24
9. Data acquisition and recording SYSIEM........uuuuiiiiiiiiiiiiieieeieee e 26
10. Timetable for iMmplemeENtatioN.............eiiiii i 28
11. Devices technical breakdown in Gran Canaria............cceeveeeirriiiiiieeeee e 29
L1 1 WALEE TANKS. ..t e et e e s st e s 29
0 1 T = (o o PP PR PP PR 30
11.3.Traditional FOQ COllECIOIS.......ccoo i e e e e e e e 32
I O ool o o] o L= OO PP PP PPPPPPPPPPPPPPPI 34
11.5.Individual protectors with fog or dew water capture Capacity...........cccvvveeeeerrninnnn 35
12. Devices technical breakdown in Portugal..................ccccccoiiiiiinn e, 36
D2 o [ o] 1 =1 o1 S PPPPPPPRRPRR 36
024 [ 1o =i o] o APPSO U PP P PPPPR PP 37
12.3Traditional FOQ COllECIOIS. .....iii ittt 38
D o ol [ ] L= PP PP O PP POPPPPPPPPPPRY 40
12.5Individualprotectors with fog or dew water capture capacity...........cccceeuvrrrrrrenrennnnns 41

YU {0 =TT 43



-4 Life

=s%Nieblas

N
NATURA 2000

1. Brief of the project

LifeNieblas is a Life Programme financed project provided by the European Commission that
support projects involved in climate action, natural habitat restonmatiand sustainable
development. In addition to the European financing, {Nfeblas counts with the financial
support from Cabildo de Gran Canaria as the public administration where this project has
being developed.

LifeNieblas is a pioneer case study thie use of fog water collection as main source of water

supply for the irrigation and maintenance of reforested areas. Reforestation methods will take
shape of different technologies that have been observed to be beneficial or that have the
potential to be further developed including: Individual Fog Water Collectors, Cocoons

ORSOSt2LISR Ay Iy2GKSNJ [AFTS LINRP2SOG We¢KS DNBSy
System) and finally traditional reforestation as control group.

Furthermore, this LiféNieblas loks into the transferability and replication potential of the
technology tested. Not only will the project focus on the reforestation aspect but also on Fog
Water Collectors (FWC) technology as the main (and only) source of water. In this case,
technologyhas been tested in labs to improve FWC design and efficiency, they will not only
become easier to install and transport but also will collect more water by surface exposed.

The final objective of this project will be to adapt technology to be exportediti@rdnt
European regions (and out of the EU) where fog conditions have the potential to improve
water availability and assist in natural habitat recovery. Eventually, finding transferability into
the agriculture sector where farmers can take advantagenfreollecting their own water.
Henceforth, LifeNieblas will contribute in climate change mitigation action (by reduction of
emissions), carbon capture (by natural habitat recovered) and with the development of
sustainable technology.
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2. Summary

Within Life-Nieblas framework and following its main purpose, FWC (Fog Water Collectors) are
to be installed as the only water source and supply at the reforested areas. In order to make
FWC efficient, a network of pipelines, water tanks, and protectors haves tmdialled. Each
section of the proposed area in El Andén, Gran Canaria will follow a different reforestation
methodology as defined in action C2 and will aimfeed 20,000 seedlings overall. In this
report, technical description ahaterial required forthe installation of all irrigation methods,

is given.

Firstly a detailed description of theutonomous Fluid Discharge System (AFRB$resented.
The complexity of the system and its pipeline network along with sitecion and monitoring
protocolswill conclude with a brief implementation schedule:

1 Technical characteristics, functioning requirements, and installation project of both
the connection of fog collectors to the tanks network, and the tanks network and pipes
with hydrantg.

1 Optimal settingand location to guarantee the system’s best functioning.

1 Quantitative indicators as well as success, neutral or failure functioning threshold and
guidelines to obtain standardized monitoring data.

o Water meters.
o Network of soil moisture sensors.
0 WeatherCentral Station (WCS)

Secondly, a breakdown of materials and installation procedufes the remaining
reforestation methods is explained. This includes: Water tanks, irrigation system, traditional
Fog Water Collectors (FWC), Cocoon system and Indidgwater Collectors (I/C).

*Portugal situation disclaimer

Whilst Portugal is taking a replication role in this project and having complied with all relevant

actions, the planning, design andsitu dimensioning of the AFD&s compromised due to

CQ/ID19 travelling restrictions within countries involved. For technical reasons and in order to

ensure a sound functioning and testing of all methods involved b lAf&S 6 £ &> G SOKY A OA |
visits are absolutely necessary; rendering any kind of rematdx, in this particular case,
AYSTFSOGAGS IyR LROGSYyGAlLfte 2S2L) NRAAAY3I (GKS &
turning therefore, into misleading results. It is thtigse field visits and henadesignsof the

AFDS as well as the irrigat systemgelated to this methodologywere not implemented in

Portugal A fultdetailed update for Portugdlas been included in this repantsection 2.

! The drip irrigation network design has already been studied.
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3. Definition of the irrigation zones associated with AFDS

The Autonomous Fluid Discharge SystémC(5{ 0 Aa | RS@GAOS GKIFIGX ol 2

principle and the Gaussian curve, allows to discharge a fluid in an automatic, autonomous and
controlled way into a deposit without any energy supply or electronic control device, joining
efficiency, autonomy ah regularity characteristics without electrical consumption or,CO
emissions.

The AFDS reforestation systems will be aimed to supply water through a drip irrigation system
for the reforestation of 5,000 plants. For this purpose, six reforestation systeithsA#DS
have been assigned to supply six specific irrigation zones or areas.

Each area will have an approximate surface of 3,2§@rpectedto hold about 833 plants.

In order to determine the irrigation areas, several field inspection visits have teele. With

the collaboration of GESPLAN Cand Heredadof Arucas and Firgaseverallocationshave
been evaluated for the distribution of the areas to be reforested with AFDS. The following
aspects have been taken into account for the selection otigfinitive areas:

1 The slopes to be reforested and their geomorphology.

1 The differences in elevation between the discharge points of the AFDS and the lowest
point of each irrigation network.

1 Distances between each AFDS and the beginning of the networkcbf ieggation
network.

1 Distances from each discharge point with flow measurement to atmospheric station
and data centralization.

During the field visit on November 2, 2020, two possible irrigation areas were identified, which
are displayed in th&iguresl to 12.

Figure 1, Fiure2 igure 3and andFire4 Identification of the areas of action with personnel from the
Heredad of Arucas and Firgas, GESPLAN and ITC (NovembBer@20)
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Figure 5, Figure 6 Figure 7 andFigure 8 General views of Action Zone 1 iitiaIIy identified, including the are
for associated fog collectors (November 2nd, 2020)

Figure 9, Figure 10 Figure 11 and Figure 12 General views of Action Zone 2 initially identified, including the
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area for associated fog collectors (November 2nd, 2020)

‘ZONA 2

‘ZONA 1

Figure 13 Areasto be reforeste§Google Earth)



Life
=4&N\ieblas

—  UIFE19 COM/ES/001399

ZONE 1

REFORESTATION

2hea ZONE 2

REFORESTATION

AREA

Figure 14 Areasto be reforestedeen from the road G€1

In a first approach, it was suggested that there should be two fog catchment zones aril that
each zone an irrigation area associated with AFDS should be défiigedes 13 and 14)

A Zone 1: Three AFDS systems. Surface to be used 4.5 Ha
A Zone 2: Three AFDS systems. Surface to be used 3.5 Ha
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ZONA 2
Reforestacion

‘.»}Area SAD 4,56

ZONA 1

Pajaritos
Reforestacion

-

Figure 15 Proposed reforeation areas from AFSD

\ :
o

igure 17 Zone 2 for AFDS, ,5 Ha

Figure 16 Zone 1for AFDS, 4,5Ha

Initially, the irrigation areas related to each AFDS were sedtas shown inFigure 15and
Figure 18Zonel(Figure 16and Zone AFigure 1J. Each zone reliedh turn, on a specific fog
collecting aregFigures 19 and 20)

Life
—s4N\ieblas
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Pajaritos- .

Figure 18 AFSD's proposed reforestation areas and two Eoglectors locations (CN1 and CN2)

Figure 20 Zone 2 for Fog collectors (CN2)

Figure19 Zone Ifor Fog collectordCN1)

Once the area was assessed with fbg collector€supplier, it seemed more appropriate to
centralize the location of alhe fog collectors in a specific location, i.e. at the highest elevation
and the point most exposed to trade winds. Moreover, after beginning the process of clearing
and conditioning the hillsides, it was noted that those areas initially designated fd® WeEe

in fact of difficult access, and that the slopes were too steep, and therefore unsuitable for the
installation of drip irrigation systems.

During another field visit on February 15, 2021, and in agreement with GESPLAN, new
irrigation zones were defed based on AFDS. In this case, the horizontal strip arrangement of
each irrigation zone minimizes differences in pressure between the various points in the
irrigation network. It also allows for a better coefficient of homogeneity in water distribution.

10
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TheFigures 21 to 28how the visit carried out on February 15, 2021, and the distribution of
the six irrigation areas eventually assigned to each AFDS system after their rearrangement
(Figure 29)

A A £S5

Figure 21, Figue 22 Flgur 23andFigure 24Identification of new areas oéforestationwith GESPLAN
and ITC personnel (February 152021)

PR L= " f 5 2 .

i ; Gt o AT : S
Figure 25 General viewof one of the areas proposed for the installation of the AFDS irrigation system

11
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Figure 26 and Figure 27, Detail view of one of the areas proposed for the installation of the irrigation yst(
from AFDSIn the image you can see the traditional terraces that will facilitate the installation of the irriga
system.

12
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Figure 28 Area proposed for the installation of an irrigation system fro S after the clearing carri€tisu
area was affected by the fire in 2019.

Figure 29 Final irrigation zones associated with each AFDS

13
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4. General description of the AFDS reforestation System

Each AFDS reforestation system will consist of the followingetengents:
1 Fog collector
I Water storage tank

1 Autonomous AFDS discharge system
T Irrigation network

A general outline of each AFDS reforestation system is sioiragram 1

I\

A

A

|'},4 ~
"u‘\~\ll\l ll"

(((,)) Weather Central Statio@FWV

Fog collector

AFDS Installation

........................................

T i
AFDS |
c1 5

MS1
Water meter (C1) fZ
Soil moisture sensors (MS) L
IRRIGATION NETWORK MS2
APPROXIMATE AREA:
3.200m2
833 plants

Diagraml General outline of each AFDS reforestation installation

14
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The general functioning of each AFDS reforestatigtallationis detailed below:

The 5,000 L water storage tank will be lllwith water on an irregular basis, always depending
on the water production capacity of the fog collector associated with the system.

Since the AFDS system is installed and linked to this tank, once it reaches a certain water level,
the AFDS system wiltart running, discharging the water from the tank through the drip
irrigation system into the 830 plants.

This AFDS system will operate in an autonomous and automatic way every time the tank
reaches a certain water lewelunder adjustment.

The following Bows a general outline of the AFDS autonomous discharge system, as well as its
basic operation sequence and its capacifieigures 30 and 31, and Diagram 2 and 3)

The device consists of th

following elements: Ii Protective
Discharge pipe housing

<

. Vessel for the
flotation

Vessel for the
flotation pipe
discharge
" Pipe for the
discharge

Flotation vessel

<

Protectionshell

<

Clamping base

_—= Fixing base

Figure31 Set (AFDS device + tank)

Figure 30 AFDS device

15



-4 Life

=4&Nieblas

NATURA 2000

AFDS operatiosteps

1 Tankfilling.

2 Vessel floatation.

3 Maximum level.

4  Start of discharge.

[~

(]

5 Tank discharge.

- e & & BT
|

6 End of discharge.

[¥

4 5 8
Diagram3 How does AFDS work?

AFDS is a modular device as it is scalable in dimensions and in discharge capacity. There are
three different models depending on the diameter of the discharge fijable 1)

Tablel Different models of AFDS and capacfties

Max output flow Min output flow

(I/hy* (I/hy*
Model 20 20mm 900 300
Model 32 32mm 3800 400
Model 50 50mm 6,500 2,000

The AFDS model selected for these reforestation systems with AFDS is AFDS32, the dimensions
of the hydraulic outlet pipe being DN32m.

% Data obtained from tests carried out in a tank of *lofi water and without loss of load (atmospheric
pressure)

16
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Using this pipe diameter, each AFDS32 should provide irrigation for the 833 plants, with an
average of 6 L irrigation for each plant at a 4 L/h flow rate per dripper.tiEmslates intoan
AFDS output flow rate of about 3,300 L/h for each irrigatipsem.

5. General arrangement of the different elements in the AFDS reforestation System

The proposed distribution of the different elements of the reforestation system is shown
Figure 32.

Fog collectors (6)

Figure32 Final irrigation zones associated with each AFDS and Fog collectors

Installation area of fog collectors (6)
5,000 L tanks with AFDS (6)
AFDS reforestation areas (6)

E

5.1 Required materials and equipment for thetallation of AFDS

Assuming that the project partner, GESPLAN, will be installing the fog collectors, 5,000 L tanks,
irrigation network and hydraulic interconnection between the main elements, ITC will be in
charge of gathering the required materials angugpment for the manufacture, installation,
commissioning, monitoring and control of the six AFDS that will be part of the reforestation
system.

Most of the materials to be used in the manufacture and installation of AFDS systems are both
sanitary and presure Polyvinyl Chloride (PVC) materials, and-tagtsity polyethylene (HDPE)
materials, as well as adhesives, silicones, screws, etc., all of which are CE marked.

The most important materials and hydraulic accessories for the manufacture and installation
of each AFDS unit are listedTable 2

17
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Table2 Materials and hydraulic accessories for the manufacture and installation of each AFDS unit

Units Item

2 Linear meters of sanitary pvc pipe 315 mm
0.5 Linear meters of sanitary pyipe 250 mm

2 Linear meters of sanitary pvc pipe 32 mm
Linear meters of sanitary pvc pipe 250 mm
Linear meters of sanitatd DPEDN50 PN10
Linear meters of HDPE pipe DN50 PN10
PVC sanitary plug 315 mm
PVC sanitary plug 250mm
UraplastO-ring 90 mm
PVC elbow 32 mm x 90°
PVC elbow 32 mm x 45°
t+/ YIFItS LXdA oH E wmé
t+/ FSYIFES LXdA oH E wmé
PVC ring 32 mm
t+/ YALLI S wmé
Metal bulkhead fitting 6mm tube automatic.
Linear meter silicone hose Helivil 32mm.
Linear metempolyurethane tube 6mm.
Rubber ring gasket.
m’ Tramex GRP.
1 micron mesh filter DN32mm.
Various materials (glues, solvents, screws, silicones, clamps, etc.)

o
(6]

O R PRPIFRPIFPWNPEFPINEFPIRELRINDNNG

o
[N}

=

In Table 3is a breakdown of the equipment and accessories necessary foinstallation,
monitoring and control of each AFDS unit and interconnection with the irrigation network.

Table3 Equipment and accessories necessary for the installation, monitoring and control of each AFDS unit

Units Item
5 Linearmeter of HDPE pipe DN32 PN10.
Mé tx/ olftf OFfoSo
PE32ve f Ay
PE32ve f Ay
PE 32 tee
DN32 meter with 1P / 1L pulse sensorM/communication.
Mé R2dzofS STFSOG adzOiAzy LI RXZ LJ I ad
Glycerine pressure gaugelQ bar.

NINFPININ|O|~

5.2 Water meters

For each AFDS reforestation system, water meters with pulse sensors will be installed, as well
as communication via \ARi, with the data collection system located in the meteorological
tower. This is to determine the following:

1 The number of charges/irrigations performed in the system.
1 How often these irrigations are performed.

18
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1 The quantity or volume of water (in3nsupplied in each irrigation.

The water meters have to achieve a precise measurement result, even with difficult water
quality (suspened solids) or in difficult installation situations (aldors). It must beequipped
with communication interface for:

1 Electronicpulse
1 Wired M-bus
 Radio via wireless Mus

With these characteristics, the water meter selectedhie multi-jet dry dial meter MTKDM
DN 32 model from ZENNER International GmbH & Cd-ig@e 33s an image of the required
water meter

Figure33 Multi-jet dry dial meter MTKIM

6. Soil Moisture Senser

A network of 23 soil moisture sensosgll be installed It will consist ofwirelesssoil moisture
sensosconnected to the weathecentralstation via wireless communication equipment.

The model selected is tHRXWSMD868 (Figure 34)

19
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Figure34 RXW EG or 10H Soil Moisture Sensor

The 23 soimoisturesensors will be spread over the project area, at strategic pdffiture 35,
36 and 37) 2 for each othe 6 AFDSrrigated zones, 2 for each dhe remaining3 irrigation
methods and 5 to monitor the existing surrounding forests and eléareas.

Ms19

————

MS24
¢

MS23

(=}
MSEINCS;

\ MSO2Y,
MSQ8—~VS0 04

Figure35- The 23 soil moisture sensors distribution over the project area

20
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@

MS02*
—

—

Figure36 Soil moisture sensors location in three of the AFDS reforestation areas, and two of surrounding forests
(chestnut and elm)

ws19

N
— MS04

X
Mse3 :
MS06”

«

Figure37 Soil moisture sensors locationa different irrigation method (MS19 and MS20) and pine fof&822)

21
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7. Irrigation network model

The available terrairfor each irrigation zone was divided in 3 sectoEach sector is
approximately 96 metres long and 34 metres widéis will allow installing a hose with 49
drippers (longitudinally) every two metres dth, totallingto 17 hoses per sector and 833
drippers. Traditional dripping irrigation systems require a homogeneous pressure distribution
along the pipes as long drippers flow is pressure dependéate alpha is around 0.5

noon
However,selfregulating drippers exist and are able to keep a constant flow rate (alpha = 0) in
a certain pressure interval.

Table4 Drippers characteristics

NAVIA models I
Modelos NAVIA o« % w a | & & ]

Nominal flow I/ : : ‘ 22 1 a1 1 a8 1 78
Caudal nominal gph . ' X ! . ! . ! ! ! 05 ! 0.7 ! 08 ! 1.7
———————— B e
Pressure-compensation interval 6- 3. 18- 3. 25-3. 06-35 | 10-35 | 06-35 | 06-35
Intervalo de presion autocompensacion .0- - - 90-51 | 15-51 | 90-51 | 80-51
g N g g e
Closing pressure / Opening pressure - 015-03 | 035-09 ! 015-03 | 035-08
! 50-13

Presion de cierre / Presion apertura - 20-40 | 50-13 | 20-40

Disc filtration recommended < 130 micron / Se recomienda filiracion por discos < 130 micron
*HND (high pressure no-drain) / HND (antidrenante alta presion)

NAVIA PC
Pressure / Presian (psi)
2 a 50

NAVIA 250 PC

%0

an

Flow / Caudal (I/h)

Flow / Caudal (gph)

0 15 10 15 20 25 an 35 40
Pressure / Presion (bar)

Figure38 Dripper pressure curve

From theTable 4 and~igure 38we know our irrigation network should work in a range of
pressures between 0.6 and 3.5 bar. The pipevhich drippers will beconnectedwill be an
agricultural grade 16 mm LDPE that has 2.5 bar working pressure then, the pressure range of
our irrigation network should be 0.6 to 2.5 bar.

For the calculations, the relative elevation of every single dripper with respect to the AFDS was
estimaed using linear interpolation based on the known elevation of six of them (the four in
the corners and two in the middle of the longest sides). As a result, you can sBéatiram 4
withtheRNRA LILISND & RA&GNROdziA2Y 2y GKS &aL) OSo

22
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80

60

40

20

Diagram4 Distribution of the drippers in some of the evaluated areas taking into consideration the slope

The water distribution is made through a centrd2 mm agricultural gradelow density
polyethylene(LDPE10 barnominal pressureipe that wewill call ¥hain pip€that feeds the

16 mm LDPRipe which contains thedripperspreviouslymentioned (branches) Every single
branch will be equipped with a small manual valve as the one in the figlosv.

Figure39 Small manual valvior every single branch.

To ensure pressure requirements are satisfied in every moment and for every dripper, an
EPANETmodel was created and simulated. EPANET aliovpementingemitters based in

the formula mentioned before buti©F y Qi 068 dzaSR gAGK | T SNB I LKI
consisted in assuimg that the pressure range will guarantee the drippers flow so it can be

assimilated to a time constant demand. The simulated network behaviour will be true as long

asthe pressuren every single junction (dripper) vgthin the dripper pressureompensation

interval. An example ofthese simulations is represented in DiagramThe dripper minor

losses were calculatiaccording to H. K. Celik et. al. 2815

*EPANET is a public domain hydraulic analysis package for water supply networks.
* Determination of Head Losses in Drip Irrigation Laterals with Cylindri¢éhénType Emitters through
CFD Analysis. H. K. Celik, D. Karayel, M. E. Lupeanu, A. E. Waikehr&inci

23
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As the elevation differere between drippers from the same network could be more than 20
meters (1.96 bar) a pressure regulation must be implemented. A first approach was to reduce
pipe diameters tadrop enough pressure by frictiom orderto maintain it in the desired range
howewer, it resultedinsufficient. Then, the aim was to find the best valve combination that
satisfied ths condition.

Finally, it vas found that setting just threeproperly adjustedvalves along the main pipe as
shown indiagram 5would provide enough donwstream pressure(between 0.5 and 1 bar
depending on the casals tomaintain the whole network working in the appropriate pressure
ranges.

Diagram5 Example of a pressure model simulated with EPANET

8. Weather station

In orde to characterize the meteorological conditions, ovéeather Central StationWCS) is
needed to monitor(Table 5)

- Wind speed

- Wind direction

- Ambient Temperature

- Relative Humidity

- Global Horizontal Solar Irradiation

- Amount of accumulated rainfall water

- Visibility (if possible, to better determine tlwecurrenceof fog).

24
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Table5 Instrumentationrequiredto registermeteorological indicators
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recordingdate.

Task/Measure How When Image
Wind Speed 1 Anemometer. Fixed to th&/CS Continuously
Installed to berepresentative of the  [from the
whole project area. beginning of
measuring
recordingdate.
Wind Direction 1 Wind vane. Fixed to th&/CS Continuously |
Installed to be representative of the [from the T
whole project area. beginning of
measuring
recordingdate. Ny
Y
Ambient 1 Temperature sensor. Fixed to the [Continuously
temperature WCS Installed to be representative offfrom the
the whole project area. beginning of
measuring
recordingdate.
Relative 1 Relativehumidity sensor. Fixed to  [Continuously
humidity the WCSiInstalled to be from the _
representative of the whole project |beginning of )
area. measuring

Globalhorizontal
solar irradiation

1 Pyranometer. Fixed to th&/CS
Installed to be representativef the
whole project area.

Continuously
from the
beginning of
measuring

recordingdate.

Amount of
accumulated
rainfall water

1 Rain gauge sensor. Fixed to the
WCSnstalled to be representative of
the whole project area.

Continuously
from the
beginning of
measuring

recordingdate.

25
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Task/Measure How When Image
Visibility 1 Visibility sensor. Fixed to tM#CS  [Continuously
Installed to be representative of the from the pu S . -
whole project area. beginning of - . “
Visibility detector measures measuring
atmospheric visibility recordingdate.

by determining the amount of light
scattered bydifferent particles
(smoke, dust, haze, fog, rain or snow
in the air that passsthrough

the optical sample volume

The selection of the equipment has been carried out with the purpodeeeping the balance
between the desired quality of the measurements and the economic resources available. For
this purpose, several supplying companies have been contacted and requested to provide an
offer.

9. Data acquisition and recording system.

Data is @pected to be recorded at least every 5 minutes (36 * 288 measurements/day = 10
368 measurements/day). The Data Acquisition System must have at least one month of
storage memory. Since the study area is off grid, the entire system must be electrically
autonomous.

Sensors attached to th#/CSsend their data to the Data Acquisition Systestaté loggey via
wired communication. While sensors attached to MW&CSwill be sending their data to the
Data Acquisition Systenbéta logger via wired communicationnoisture sensors and water
meterst due to their distributionon the field will be doing so via wireless communication
(Figure 39)Since thalata loggemill be placed 750 m away from the farthest sensor (MS20), a
wireless repeater will be needdfigures 8 and 41)

Figure40 Wireless Pulse Input Sensor to connect to sensors with pulse output (Water meters and Soil moisture
Sensors)

26
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LR |
)

Figure41landFigure42 Wireless repeater and wireless manager. Data will be transmitted wirelessly from sensors
across the network to thRemote Monitoring Statioand then uploaded to cloubased software platform

The Data Acquisition System will be equipped with a SIM cabe table to continuously send
its records to an online platform where the data will be available and accessible.

The system must also allow for manually downloading data in case there is any
communications failure between the system and the platform.

Data will be managed in a way that ensures that recorded values present instrumental
uncertainty, whichwill avoid any chance of having invalid measurements. The appropriate
values will begeneratedfor the characterization of meteorological conditions, aslves for
obtaining the required environmental indicatoiSurrently it isnot possibleto determine the
specific methodology to be followed, singhkis will depend on the possibilities that the
communication platfornfor data acquisition will offer.

27



10. Timetable for implementation

Design and dimensioning of the of the irrigation system associated with AFDS

Equipment offers. Weather Central Station (WCS)
Acquisition of equipment: Weather Central Station (WCS)

Acquisition of equipment: Hydraulic materials and AFDS system
Installation. Weather Central Station (WCS) and Soil moisture sensors (MS)
Manufacturing AFDS system

Installation AFDS system and advice of the of the irrigation system associated with AFDS
Monitoring, recording and control of the data acquisition system

Monitoring, recording and control of the AFDS system and irrigation system
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11.Devices technical breakdowim Gran Canaria

11.1. Water tanks

It has been estimated that for the whole of the plotted area in EI Ang&B,000L of water will

be needed for the supply of two main summer irrigatidhat will equate to 3L per seedling.
This will not be true in the case of Cocoons which will take 20L water recharge only once
during summer (further detailed in sectiod.1).

Therefore, watetanks(Fig.) have a number of requirements that they needdomply with:

1- To have the capacity of being connected in battery
2- To be compatible with the AFDS developed by ITC described in s2ction
3- To have a minimum capacity of 2,06M00L

It is so that the table below shows the tanks acquired for this project.

Table 6 detail of water tanks used in El Andén action area. All represented in Figure 1

Water tanks
Type Capacity (L) Amount Observations Bought by

- Tanks require protecting against UV rays anteo
opaque to avoid algal bloom.
5000 15 - Top doortrap 400mm of minimum diameter. GESPLAN
- Water filling and discharge independent valves 4C
50mm diameter

High density
polyethylene

- Sealed containers with a 70mm diameter filling
valve.

PVC, Polyester - Discharge valve 50mm in diameter with Barcelonz

: . 12500 9 GESPLAN
flexible containers racor.
- They will include protection mat, piakp case and
fixing kit
Meta! with double 5000 3 - These ta_nks were provided by CGC at no extra cc n/a
bunding to the project
High density 1000 15 - Preexisting tanks that were reused from a previot n/a
polyethylene project. These tanks were provided by CGC.
Total (L) 217500
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Figure 1 In a Topbottom and leftright
direction, the type of water tanks are:

1) Flexible tank (12.5kL),

2) Polyethylene tanks (5kL),

3) Reused polyethylene tanks (1kL) and

4) Doubled bund (5kL) metal tanks.

11.2. Irrigation

At exception of the AFDS plots (further explainedantion 4, the remaining reforested areas

will count with irrigation networks that will not only ensure irrigation by FWCs but also have

sufficient connections to allow 2 hoses to be used simultaneousiynected on every

network. These systems will be installed in such a way that gravity will generate enough pull as

to reach every seedling of the reforested area without major pressure issues. A schematic

view of the irrigation network is seen Figure(2). For the traditional reforestation plot, this

network will allow normal irrigation by hose. However, the purpose of such setup for the rest

of methods is to facilitate maintenance irrigations and in case of severe drought (especially

during summer) ag mitigation method. This methodology has been detailed in refdtt ® H
Environmental, social @heconomic indicators selectiom:2 Y A G 2 NAYy 3 | YR .S@I  dzl A s

Table7 Materials used in the seaip of the pipeline network il Andén, bought by GESPLAN.

Material Units
Pipe PE 10dy andDN 40 mm 2500 m
Pipe PE 1Bar andDN 32mm 2000 m
Pipe T, PE 40*40*40 20
Pipe T, PE reduced 40*32*40 25
Connector PE straight 4040 20
Connector PE straight 32*32 25
End pipe tag®’E 40 mm 10
End pipe tap PE 32 mm 25
Spherical pipe valve PE 40 mm 20
Spherical pipe valve PE 32 mm 30
Sphericapipe valve metaB/4 60
FFPV Collar 32** 3/4 S0
Manchon PPFV 3/4” M 60
Reduced pipe elbow PE 40*32 mm 10
Pipe elbow PE 40*4@m 10
Filter PE 40 mm S
Pressure reduction with manometer DN-32 5
Irrigation pipe 20mm 1500 m
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Figure2 Schematic example for irrigation distribution at main area in El Andén
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11.3. Traditional Fog Collectors

The main source of water (in addition to thenovativeFog Collector&/hich are fully described

in! Ol A 2lynovatidrvon fdg collectorst 2 Y A 1 2 NRA Yy 3 | Y R )3s&buicedbyi A 2 y
WONF RAGAZ2Y I ¥ @hith lB2etbées SuppicdZhdugld @ihlid geacurement by
Nieblagua. There are a total of 15 Fog Water Collectors (FWC) located almost at the top of the
most predominant hill in thearea Fig.4 & 5). Through scientific experience and review,
partners have greed upon this area due to its localised wind conditions where fog will be
driven uphill, forcing it through the FWCs and collecting as much water as possible.

To be able to cope with such conditions, these collectors must have certain structural and
materials characteristics such as being able to resist sustained winds of up to 100km/h, or
having doub# layer mesh (see tabl.8

Galvanised steel structure
Capable of resisting 100km /h winds

Anti UV monofilament mesh screen
44.7 m? total

Water deposit

Galvanised steel

FWC foundation

Underground concrete foundation

Figure3 Diagram of a traditional fog collector at the eisthge of its installation. They are 4m in height, 2m in le
and 0.8m depth.

Table8 Materials required for the building of a traditional fog collector

Traditional Fog Collectors

Mesh cover Mesh *Mesh is double
Structure Mesh cover 1 . - .
2 interior layered outside to
Height (m) 4 1 4 3,8 increase wind
resistance and water
Length (m) 2 2,1 7,8 3

collection capacity
Depth (m) 0.8 Grand total (m2)
Total (m2) 2,1 31,2 11,4 44.7
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Figure5 Fog Water Collectors in their original location at Finca Los Pinillos, Gran Cani
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11.4. Cocoons

The Cocoon system is a setintained and biodegradable nurturing system that is installed

individually burrowed under every single tree, providing not onlyhamid and cool

environment but also weather and herbivore protecti@A I dc 0 ® / 2022y Qad RSLIRZaA
of containing 20L of water that will slowly dissolve into the soil with very little evaporation rate

since they are insulated underground. Thisgation and nursery method was developed by a

previous Life project (The Life Green Link) which was also tested in Gran Canaria at high
drought risk areas in the south of the island.

One (and perhaps most relevant) advantage of this system is that thagtdequire constant
monitoring or regular irrigation, reducing recurring human action and economic investment
(less water usage, no irrigation systems, etc.). Additionally, the biodegradable materials they
are built in are cheaper than synthetic ones ugeeviously in similar systems.

Another advantage of the Cocoons is that through its natural degradation, its structure
components i.e. crop residues, pastures and other organic compounds will provide a sustained
source of nutrients throughout the first couple of years of the seedlinggetbpment,
increasing success rate and encouraging forest full establishment.

The Cocoon is filled with

and
buried subsurface with
the seedling

from harsh
rays, desicating winds
and small animals

The Cocoon

Controlled seepage of
water straight to the
roots, encouraging a

and

Figure6 Diagram of a Cocoon system and its advantages.

Table9/ 2022y aQ 6FGSNJ K2f RAy3a OF LI OAGe FANRG &SIk N

Cocoon
Units/year Capacity (L) TOTAL (L)
1750 20 35000
Grand total
(L3 years) 100000
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11.5. Individual protectors with fog or dew water capture capacity

Through a previous case study, project {GeGuy, scientific observation suggested that

individual protection metal mesh reach dew condensation temperature when conditions are
right for this ph&aomenon to take place. Consequently, condensed dew directly drips onto
seedlings root area by gravity, providing a direct, natural and regular irrigation system (Fig.7).

For thisindividual Fog/NVater Collectors (I/C) a metal mesh of 25x25mm has been used
the full material breakdown can be seen in table 5 below.

Further observation has suggested that the addition of a second textile mesh layer (mosquito
mesh) similar to that usedn the FWCq3x3mm) would increase the amount of water
captured by the IWC while providingshadow during the hottest months. Thigcond layer

has been proposed to be used in 50% of thé&/@Sin order to test the extent of its effect
within the IRNVC sytem itself.

i

Figure7 View of an IFWC implementation area

Tablel0 Metal mesh materials requirements.

Individual FWC
Units length (m) TOTAL (m)
Metal mesh(25x25mm) 315 o5 7875
Steel bar (corrugated,
10mm @) 10000 15 15000
Mosquito mesh (3x3mm) 108 50 5400
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12.Devices technical breakdown in Portugal

12.1 Equipment

In Portugal the following equipments have been installed:

TablellBreakdown of all equipment implemented at Carregal do Sal and Vouzela

. Portugal
Equipment
Carregal do Sal | Vouzela
Humidity 12 sensors installed (6 in Carregal do Sal - 12/2022; 6 in Vouzela -
sensors 02/2023)
Data collected by some existing meteorological stations near the project
Weather . .
. areas are considered adequate for the project purposes. Therefore, there
stations . o .
was no need to install additional weather stations.
Deposits 2 x 5.000L tank (1 deposit per location) Installed in February/2022
Fog Water
Collectors 5 Collectors installed in2/2022 (3 in Carregal do Sal; 2 in Vouzela)
(FWC)
Individual fog
water collectors 650 600
(IFWC)
Cocoons 250 233

Figure8 Humidity sensors installed
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