
 
 
 
 
 

  

 
Water Reuse for non-potable uses in Lloret de Mar 

 
The Costa Brava 
 
The Costa Brava is the geographical designation for the coastal strip extending along the 
northeastern coast of Spain, in the Catalonian province of Girona. Its rugged coastline and its 
beautiful and secluded beaches have helped to turn it into an attractive tourist area, both for 
locals and foreigners. It enjoys a Mediterranean climate, with hot and dry summers, mild 
winters and usually wet autumns and springs; its average rainfall is 650 mm/year but, as it is 
usual in the Mediterranean area, it suffers from periodic droughts. The Costa Brava has a 
200 km long coastline and harbors a population that fluctuates between 300,000 inhabitants 
in winter and nearly 1 million in during the peak tourist summer season (June to August). Most 
visitors come from Spain and numerous European countries. 
 
Consorci d’Aigües Costa Brava Girona 
 
The Consorci d’Aigües Costa Brava Girona (CACBGI) is the water agency, founded in 1971 
under the name of Consorci Costa Brava, to provide integrated management of water 
resources to the 47 member municipalities of Costa Brava.  
 
The services provided are: 
 

• Water supply, as a wholesale drinking water purveyor, to 31 municipalities with an 
annual supply around 20 million m3/year and expected to increase by at least 25% in 
the forthcoming years. 

• Operation of 18 wastewater treatment plants (WWTP) using biological processes with 
an annual volume of treated wastewater of around 30 million m3/year. 

• Since 1989, operation of 14 water reclamation facilities for different non-potable uses, 
reaching around 3.5 million m3/year. 

 
Lloret de Mar  
 
Lloret de Mar is a popular coastal resort town located in southern Costa Brava. It has 
experienced an important increase in the population in the recent decades, nowadays almost 
reaching 40,000 inhabitants. Estimations of its summer population are at around 
150,000 people.  
 
Drinking water use ranges from 5 million m3/year to 6 million m3/year, which are all provided 
from external sources: on average, 90% is groundwater from the Tordera river aquifer and 
10% is desalinated water from Blanes seawater desalination plant, both located some 15 km 
southwest. Under conventional water management strategies, this costly imported water is 
used by the community, turned into wastewater, treated in a biological wastewater treatment 
plant and, as in other coastal areas, mostly discharged into the sea.  
 
The urban development of Lloret de Mar, in a geographical area exposed to such seasonal 
water shortages, inevitably implies the need for high investments to provide adequate water 
services. Lloret de Mar was one of the leading municipalities to understand that a reasonable 
additional investment could turn wastewater into reclaimed water, a new municipal water 
resource to be supplied for non-potable uses with lower energy requirements than 
conventional sources.  
 



 
 
 
 
 

  

The production and supply of reclaimed water in the municipality fulfilled the following strategic 
requirements: 1) to provide a sufficient water resources to meet the required demands, 2) to 
satisfy non-potable uses but at the same time to ensure public health protection, 3) to require 
a low energy use for its production, 4) to provide a high supply reliability, particularly during 
drought periods and 5) to avert any further environmental impact, by preventing additional 
abstractions from surface or groundwater.  
 
History of Water Reuse in Lloret de Mar 
 
Lloret de Mar has always been an area with limited water resources, hence its dependance on 
external sources. The approval of a golf course in the early 1990’s further increased the water 
demand burden, while forcing the local development of additional water resources. In 1992, 
the state-of-the-art WWTP of Lloret de Mar was inaugurated, opening the door for planned 
water reclamation and reuse in the area. In 1994, after the earlier successful experience of 
landscape irrigation with reclaimed water in the Mas Nou golf course, in Castell-Platja d’Aro 
(1989), the Golf L’Àngel also started to use disinfected secondary effluent for landscape 
irrigation. For several years, water supply for landscape irrigation at Golf l’Àngel, until its 
closure in 2009, was the only use of reclaimed water in the municipality of Lloret de Mar but 
served as a demonstration project for satisfying new irrigation uses.  
 
In the late 90’s, the municipality of Lloret de Mar began planning the construction of a reclaimed 
water network that became reality in May 2007. The reclaimed water network was designed to 
provide water suitable for landscape irrigation at the charming Santa Clotilde Gardens, located 
on a rough cliff contemplating the coastal area. This early development of the distribution 
network served as the backbone of a new system intended to gradually expand to provide 
irrigation water to other nearby areas that were using either tap water (other municipal gardens) 
or groundwater from a small aquifer (a Pitch & Putt facility). Also, in 2007 the WWTP of Lloret 
de Mar began rehabilitation and upgrade works. The new facilities included two new biological 
reactors and an anaerobic digestion reactor, plus a conventional reclamation process to further 
improve the quality and reliability of reclaimed water. 
 
Lloret de Mar Water Reclamation Process (WRP) 
 
The WRP of Lloret de Mar has a capacity of 300 m3/h (7,200 m3/day) and includes: 
coagulation-flocculation, lamella settling, a 10 μm pore size micro screening process and a 
combined disinfection process using sodium hypochlorite and UV light, at a maximum dose of 
37 mJ/cm2 (Fig. 1). Reclaimed water quality control is performed using: 1) online turbidity 
sensor at the WWTP effluent point and 2) an online redox potential sensor at the effluent of 
the micro screening process. 
 



 
 
 
 
 

  

 
 

Figure 1. General view of the water reclamation plant of Lloret de Mar. 
 
 
Reclaimed water supplied by the WRP of Lloret de Mar during recent years has ranged from 
30,000 m3/year to 60,000 m3/year. Reclaimed water has been used for landscape irrigation 
at the Santa Clotilde Gardens (See Fig. 2) and other municipal areas, as well as at a nearby 
Pitch and Putt facility.  
 

  
 

Figure 2. Landscape irrigation with reclaimed water at the Santa Clotilde Gardens, Lloret de Mar. 
  



 
 
 
 
 

  

 
Lloret de Mar Reclaimed Water Distribution System 
 
The reclaimed water distribution system of Lloret de Mar begins at the WRP with a pumping 
station to bring water to a gravity tank with a capacity of 56 m3 (Fig. 3), which feeds a main 
polyethylene pipeline of 1.8 km length and 180 mm diameter. Through this pipeline water flows 
to two water storage tanks located at the Santa Clotilde Gardens, each of 140 m3 capacity. 
The municipal distribution system includes another main conduit of 2.2 km length and 200 mm 
diameter polyethylene pipe, continued by a 700 m length and 160 mm diameter polyethylene 
pipe. The total length of main lines is 4.7 km (See Fig. 4). 
 

 
 

Figure 3. Reclaimed water storage tank at Lloret de Mar. 
 

 
 
Figure 4. Reclaimed water distribution system of Lloret de Mar, as of today. The red line indicates the pressure 
pipeline connecting the WRP with storage tank, whereas the blue line indicates the gravity distribution network. 



 
 
 
 
 

  

 
After the reclaimed water network was completed and set in operation in mid-2007, an intense 
monitoring campaign took place to assess if there were any changes in the quality of reclaimed 
water during its transportation. The results of this study showed that the microbiological quality 
of the water does not deteriorate in the distribution system and that the concentration of 
dissolved oxygen is usually high enough to avoid any appearance of odors when it is used for 
irrigation. However, the municipality has installed a solar-powered aeration system in the 
storage tanks in the Santa Clotilde Gardens to reduce the risk of deterioration of the water 
quality once it enters stagnancy in the tanks. 
 
Spanish Water Reuse Regulations 
 
Water reclamation and reuse regulations are established by Royal Decree (RD) 1620/2007. In 
summary, reclaimed water quality is defined by four main parameters: parasitic helminth eggs, 
E. coli, suspended solids, and turbidity. Other microbiological parameters, like Legionella sp. 
and physical and chemical parameters are applicable to specific uses of reclaimed water. 
 
Reclaimed water uses are classified according to the expected exposure of workers, the public 
at large and the irrigated crops to reclaimed water. Quality requirements become increasingly 
restrictive as the likelihood of human exposure becomes possible, to ensure public health 
protection and environmental protection. Compliance is established according to the 
percentile 90 of the series of water quality parameters recorded during the water reuse period. 
 
Applicable limits for current reclaimed water use in Lloret de Mar are those corresponding to 
unrestricted urban use (Quality Use 1.2) with suspended solids, turbidity, parasitic helminths, 
and E. coli percentile 90 concentration limits below 20 mg/l, 10 NTU, 1 egg/10 l and 
200 cfu/100ml, respectively.  
 
Reclaimed Water Quality 
 
Reclaimed water quality consistently satisfies the limits for Quality Use 1.2, which is assessed 
through the samples of reclaimed water collected all year round (See Fig. 5). In 2021 the values 
of the percentile 90 for the different parameters have been: concentration of suspended solids 
of 6.4 mg/l (44 samples), turbidity of 4.9 NTU (87 samples) and absence of E. coli in 93% of 
the 87 samples analyzed, with a maximum value of 2 cfu/100 ml.  
 

 
 



 
 
 
 
 

  

Figure 5. Water sampling at Lloret de Mar reclaimed water distribution network. 
 
 
In 2021, the concentration of residual chorine in the Lloret de Mar distribution network had a 
percentile 10 of 3.5 mg/l, which decreases below 0.1 mg/l at the three sampling points in the 
usage area. There, E. coli is occasionally detected at concentrations well below the regulatory 
limit, with a maximum value of 29 cfu/100 ml in 2021. Dissolved oxygen is also measured in 
the network all year round, with minimum values above 3.0 mg/l. 
 
Apart from these specific evaluations on the safety of reclaimed water, the municipality of Lloret 
de Mar complies with the requirements of Royal Decree 865/2003 relative to the prevention 
and control of legionellosis, by cleaning and disinfecting all the sprinklers under its 
responsibility, whether they use drinking or reclaimed water, thus ensuring the required level 
of public health protection. 
 
Capital Investment and O&M costs 

 
Table 1. Capital investments of the water reclamation and reuse project of Lloret de Mar. 
 

Project component Dimensions Cost, € 
Water reclamation plant (funded by Catalan Water Agency) 7,200 m3/day  
Civil works  1,200,000 
Piping and valves  358,000 
Pumping station to gravity storage tank   172,000 
Total  1,730,000 
   

Distribution network (funded by the municipality of Lloret de Mar) 
4,7 km of main lines of 
180 mm, 200 mm and 

160 mm 
12,2 km total length 

Not yet 
provided 

 
 
Table 2. Operation and maintenance costs of the water reclamation plant of Lloret de Mar, additional to the 
operation of the WWTP. 
 

Concept 
Values used in the tender for the 

operation and maintenance of the Costa 
Brava water sanitation systems 

 
Annual water volume of reclaimed water, m3/year 100,000 

 
Personnel, €/year 5,000 
Analysis and water quality control, €/year 6,500 
Chemicals, €/year 14,000 
Small maintenance, €/year 2,000 
Energy, €/year 4,300 
Total, €/year 31,800 
Relative cost, €/m3 0,3180 

 
Spare parts and replacements (upon needs), €/year 15,000 

 
 



 
 
 
 
 

  

Further Information 
 
For further information, please contact the staff at the Drinking Water Supply and Water 
Reclamation of Consorci d’Aigües Costa Brava Girona (abastament@cacbgi.cat). 
 
Edition of July 2022, based on the text prepared for the technical visit during the International 
Conference on Water Reclamation and Reuse of Barcelona 2011 (https://www.cacbgi.cat/wp-
content/uploads/2021/02/Technical-visit-Water-Reuse-Project-of-Lloret-de-Mar.pdf). 


