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Abstract

The 'Arco Sur-Mar Menor' irrigation community has carried out a project for the utilization of
regenerated wastewater from the Mar Menor Sur Wastewater Treatment Plant (EDAR),
located in the municipal terms of Cartagena and La Union.

This irrigation community consists of 149 members and an irrigable area of 1,528 hectares, of
which 1,134 are dedicated to horticulture and 394 to citrus cultivation. The goal of the project
to ensure the continuity of agricultural activity for its members and to carry out the project of
utilizing regenerated wastewater from the EDAR to ensure the availability of water resources
has been achieved through the installation of microfiltration membrane systems, both
submerged and pressurized, followed by reverse osmosis treatment.

Additionally, a parallel network has been added to introduce groundwater from the members'
saline  wells and transport it to the desalination plant for reuse.
The actions taken represent an example of water efficiency since not only is wastewater from
the EDAR reused but also the drainage water from the community's fields.
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INTRODUCTION

The Arco Sur Mar Menor Irrigation Community is made up of the irrigable areas located
between the Municipal Terms of Cartagena and La Unidn, recognized by the CHS, with an
irrigable area of 1,528 ha.

The region known as the Arco Sur of Mar Menor is located, as its name suggests, in the
southern part of the Mar Menor in the Autonomous Community of Murcia and includes part of
the Municipal Terms of La Unidn and Cartagena, in the Southeast of Spain.

The original project was approved by the Segura Hydrographic Confederation on July 25, 2003,
for the utilization of treated wastewater from the Mar Menor Sur WWTP (Murcia).
Subsequently, in 2007, the expansion of the desalination plant was initiated, and it was
planned to use the volumes coming from the extraction of the currently saline wells of the
members and the volumes from the surface drains of the irrigation waters in the influence
area of the Arco Sur Mar Menor Irrigation Community.

PROJECT OBIJECTIVES

Due to the lack of water resources in southeastern Spain and more specifically in the eastern
part of the Campo de Cartagena, the CR Arco Sur has launched a project to utilize wastewater,
agricultural drainage, and previously discarded saline water for irrigation. The raw water to be
treated at the Desalination Plant comes from three different sources:

1. Water from the secondary treatment of the Mar Menor Sur WWTP, currently in
operation, and originally destined for direct discharge into the Mediterranean through
an underwater outfall. The estimated annual volume treated by the WWTP, once all
the corresponding population centers are connected, is approximately 3.5 Hm3.

2. Well water from the concessions currently available to the members of the CR Arco
Sur Mar Menor. According to the Hydrogeological Study for the collection of saline
groundwater to complement the water from the Mar Manor Sur WWTP, the maximum
volume to be supplied by the coastal wells is 5 Hm3.

3. Drainage network from the southern Mar Menor, which currently discharges
underground into the same area. The expected volume from this source, which can be
treated by the desalination plant, is 5 Hm3.
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Considering the total raw water available to be treated by the Desalination Plant (13.5
Hm3) and the process yields of Ultrafiltration and Reverse Osmosis, the maximum
production capacity is 9.70 Hm3 of permeated water per year.
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Characteristics of the water to be treated.

Depending on the source of the raw water to be treated, the characteristics of the water at the
beginning of tertiary treatment are different, as shown in the following table:

Parametro EDAR M.M. SUR POZOS DRENAIJES
DQO mg/I. 60,5

S.S. mg/I. 3,33

pH 7,5 7,5 8,2

Fosfatos mg/l. 2,97 3,6

Coliformes fecales 10° col/10 cc. -- --
Conductividad uS/cm 9000 1200-7150 | 2500-8600
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Characteristics of the treated water.

The effluent from the tertiary treatment has the following characteristics:

Parametro Concentracion
DBOs <10 mg/l.
S.S. <5 mg/l.
pH 6,5-9,5
Turbidez <0,5 NTU.
Coliformes fecales 200 col/10 cc
TDS <450 ppm
TREATMENT PROCESS.

The proposed solution consists of a desalination process using double-pass single-stage

reverse osmosis, with pretreatment, as the water comes from wells and drains. The

pretreatment is limited to fine filtration using cartridge filters.

This pretreatment is preceded by coarse filtration using a static screen. The plant's capacity
will be 14,000 m3/day of product water, divided into four (4) lines of 3,500 m3/day each. In
the first phase, the equipment for two racks will be installed, with a production of 7,000

m3/day (2.45 Hm3/year), and the installation will have the necessary connections for future

expansion.
TRATAMIENTO TERCIARIO EDAR MAR MENOR SUR
Resumen Caracteristicas
FASE 12
PRODUCCION ANUAL Hm3 2,45
PRODUCCION DIARIA m3/d 7.000
AGUA BRUTA TOTAL Hm3 3,60
AGUA BRUTA m3/d 10.285
CONVERSION GLOBAL % 68
N2 DE BASTIDORES 2
CAPACIDAD BASTIDOR m3/d 3500

4.90

14.000

7,20

20.741

68

3500

7,30

21.000

10,40

31.111

75

3500

9,70

28.000

13.60

37.500

75

3500
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Pretreatment through submerged ultrafiltration with 4 sets of two cassettes each, with
55 hollow fiber membrane modules Zeewed 1000 GE ZENON for a total flow of 400
m3/h.

Pretreatment through pressurized Ultrafiltration with 6 racks, each containing 60
membrane modules, manufactured by NORIT PENTAIR Model X flow Aquaflex 55, for a
total flow of 1200 m3/h.

The pressurized ultrafiltration pretreatment is equipped with a ring filter battery with
a 100-micron cutting capacity.

Raw water is pumped using 8 horizontal centrifugal pumps made of AlISI 316, with an
individual flow rate of 216 m3/h at 50 mca. They are equipped with a frequency
converter to adjust the suction pressure based on the water temperature and the
degree of fouling of the osmosis membranes and cartridge filters.

Dispersant dosing. Its purpose is to prevent salt precipitation that could lead to
membrane fouling.

Cartridge filters. 8 cartridge filters are included, two per line, each equipped with 35
filtering cartridges, each 1,250 mm long and 5 microns in selectivity.

In order to prevent the presence of oxidizing agents that could affect the membranes,
sodium bisulphite dosing will be carried out.

High-pressure pumping consists of 8 units for pumping pre-treated water to the
osmosis lines, each with two stages. Using the high-pressure pumps, the outlet
pressure of the cartridge filters is raised by 144 mca, ensuring that the 194.45 m3/h
feeds the osmosis membranes at a variable pressure ranging from 13.60 bar (28°C
FF:1) to 17.58 bar (16°C FF:0.7). This pressure variation is achieved by adjusting the
frequency converter of the feeding pumps.

The reject water from the first stage (94.39 m3/h at 16°C and FF:0.7) is drawn by a
booster that raises its pressure to 22.59 bar (an increase of 7.2 bar) and supplies the
second stage in forward motion. This booster is connected to a recovery turbine
powered by the reject water from the second stage (45.78 m3/h) with a usable
pressure of 21.14 bar.

Brackish water reverse osmosis racks consisting of 8 racks of reverse osmosis with a
nominal unit production of 3,500 m3/day, resulting in a total production of desalinated
water of 28,000 m3/day. Each of the racks has two stages. The first stage has 22
pressure tubes, and the second stage has 11 pressure tubes. Each pressure tube has 7
spiral-type membranes. The operational conversion is 75%.

Each of the brackish water racks is equipped with an osmotic equilibrium tank with an
individual volume of 5 m3.
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- For the conditioning of the product water, the addition of calcium hydroxide has been
planned for pH adjustment.

- The treated water is pumped back to the WWTP (Wastewater Treatment Plant) using
pumps with a flow rate of 292 m3/h at a head of 18 m.c.a., through a 400 mm
diameter PEAD (High-Density Polyethylene) collector, to the current treated water
storage tank at the WWTP. There, it is mixed with the purified water in the appropriate
proportion and sent to the irrigation system.

- Membrane cleaning equipment and displacement pumps installed in the previous
phases, as well as complete water and air service installations.

- From the neutralization tank, the water overflows into the final storage and pumping
tank. In this tank, the neutralized cleaning waters are mixed with the osmosis reject
brine and pumped towards the WWTP's underwater outfall. For this purpose, two
horizontal centrifugal pumps with a flow rate of 145 m3/h each, at a head of 15 mca,
are used through a 250 mm diameter PEAD collector.

The product water is sent to a 10,000 m® capacity storage reservoir from where it is distributed
to serve the approximately 1800 hectares that make up the Irrigators' Community.

As distinctive features of the plant, apart from advanced production management, the
distribution is carried out by responding to scheduled requests for water supply to farmers'
hydrants. This is combined with the planning of the supply of raw water based on the source of
supply and the pumping to reservoirs located at optimal elevations within the distribution
network.

Regarding the integral resource utilization, even the condensation water from air conditioning
equipment in the summer is reused, as well as the condensation from the process area roof in
the winter for watering gardens and embankments. Additionally, losses due to evaporation
have been minimized by covering the product water reservoir with a PEAD (High-Density
Polyethylene) sheet. This ensures that the Irrigators' Community Arco Sur utilizes every last
drop of water available in its facilities.

The graphs of desalinated water production and the quality of the raw water supply sources
for the last few years are shown below.
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CONCLUSIONS

e The reuse facilities of CR Arco Sur Mar Menor serve as an example of comprehensive
utilization of the secondary effluent from the Cabo de Palos wastewater treatment
plant, which was previously discharged directly into the Mediterranean, reusing an
approximate annual flow of nearly 10 Hm3.

e Inthe same location, two technologies of submerged and pressurized microfiltration
are installed, along with a double-stage desalination process with an intermediate
booster, resulting in high-quality water suitable for irrigation.

e The management of the desalination plant has successfully addressed the challenges
posed by having three different sources of raw water: the secondary effluent of the
wastewater treatment plant, the irrigation drains, and the saline wells. It adapts to the
variations in demand based on the seasonality of the crops.

pag. 9



