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ABSTRACT  

 
Since the 1940s, PVC geomembranes have been utilized in hydraulic structures, with ongoing 
advancements to meet 21st-century challenges. PVC-P geomembranes offer significant benefits over 
other liner materials, particularly due to their flexibility and ease of installation.  
However, they must also address modern demands, such as reducing carbon footprints. To this end, 
RENOLIT has enhanced its manufacturing processes, product range, and overall value chain to lower the 
environmental impact of its projects.  
In the Montaña de Taco and Barranco de Benijos reservoirs in the Canary Islands, two sustainability 
initiatives were introduced.  
First, the use of geomembranes with SST lacquering technology improved the waterproofing system's 
durability, thereby decreasing its carbon footprint over the structure's service life.  
Second, a waste take-back program was established to collect and recycle installation offcuts, minimizing 
raw material usage.  
This article outlines these improvements and quantifies their positive impacts 
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1 INTRODUCTION 

Efficient collection and storage of water is a key 
issue when it comes to more sustainable use 
resources, which are increasingly scarce and 
intermittent due to climate change. Freshwater is 
one of the resources that will face the greatest 
challenges in this regard. Regions that were once 
abundant in water, almost to the point of 
considering it limitless, are beginning to experience 
water stress and are now required to implement 
stricter and more conservative management plans. 
Tenerife (Spain) -and the Canary Islands in 
general- have long been on this path and today 
stand as an example of successful water cycle 
management. Water is a highly valued resource in 
the Canary Islands, and there is a shared water 
culture among leaders, technical experts, and the 
general public that has pushed water management 
companies to the forefront of technological 
advancements, always striving for excellence in 
resource use and efficiency. 

BALTEN (Balsas de Tenerife) is a public entity 
responsible for managing irrigation water on the 
island. Due to Tenerife's geography and the high 

permeability of its volcanic soils, the island could 
not develop its water storage system through dams 
as neighboring islands like Gran Canaria or La 
Gomera did. Instead, it had to rely on off-channel 
storage infrastructure, namely large reservoirs. In 
total, BALTEN manages 21 reservoirs with a 
combined storage capacity of 5.1 hm3. The terrain 
adds to the complexity: the Canary Islands are 
characterized by steep landscapes, and their soils 
contain abrasive aggregates and sharp edges. The 
lack of suitable spaces requires optimizing storage 
capacity, often leading to the design of almost 
vertical embankments on very challenging ground 
conditions. The combination of all these factors 
has pushed BALTEN to a high technical standard, 
adopting waterproofing solutions and management 
models that set a global benchmark in the field.  

2 THE PROJECTS 

2.1 Montaña de Taco reservoir 
One remarkable example of the creativity of 

Canarian engineers in overcoming local 
challenges is the Montaña de Taco reservoir, 
located in a volcanic crater. It is the largest 
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irrigation water reservoir on the island. The water is 
almost exclusively used for banana farming, which 
is a key economic activity in the area. Located 
between the municipalities of Los Silos and 
Buenavista del Norte, it has a capacity of 821,739 
m3 and a water column height of 13.70 meters. 

 

 
Fig. 1. Panoramic view of Montaña de Taco, built on top 

of a volcanic cone. 
 
The reservoir was built between 1983 and 

1985. At the base of the reservoir, within the 
volcanic cone, low-permeability clays were found, 
making the use of waterproofing geomembranes 
unnecessary. Instead, an additional layer of 1.5 
meters of clay was added. However, the 
embankments were much more permeable and an 
impermeable membrane was installed to reduce 
potential water infiltration through the ground. 
Given the area’s high solar radiation exposure, 
subtropical climate, and the embankments' 
steepness, a material that was both durable and 
flexible, yet easy to apply and reliable, was 
necessary. Thus, a plasticized polyvinyl chloride 
(PVC-P) geomembrane was chosen. 

Initially, a 1 mm-thick PVC membrane was 
used, but it degraded quickly because it was not 
formulated to withstand the harsh environmental 
conditions. In 1997, a re-waterproofing project was 
drafted and then implemented in 2000, which 
involved installing a new 1.5 mm-thick PVC sheet, 
which lasted until the last renovation explained in 
the following sections of this article. 

2.2 Barranco de Benijos Reservoir 
In La Orotava, further to the East in the same 

island, is located the Barranco de Benijos 
reservoir. It was built in 1986 next to the Benijos 
Canyon or Ravine, from which it takes its name. 
Approximately one half of the reservoir is 
excavated into the hill and the other half if formed 
by embankments. Its water column is 16,50m and 
its capacity around 206.000 m3, used mainly for 

irrigation.  
In this case both the slopes and the bottom are 

lined with an impervious geomembrane. The 
original geomembrane was installed at the 
construction phase in 1986 and was a 1,5mm 
polyester reinforced PVC-P liner. In 1990 the 
intake structure was also lined with the same 
membrane, in 2000 the top part of the slope was 
protected with a second layer of membrane. In 
2009, following an episode of heavy rain, part of 
the slope was repaired due to a localized landslide 
in the adjacent mountain slope, which destroyed 
almost 4000 m2 of the reservoir surface. 

 

 

Fig. 1. View of the damaged slope of Barranco de Benijos 
reservoir as a consequence of a landslide in 2009 

 

2.3 The re-lining projects 
As mentioned above, the PVC membranes 

installed in the 2 reservoirs performed successfully 
for decades. In 2022, BALTEN developed several 
projects to improve the waterproofing system of 
some reservoirs. Montaña de Taco and Barranco 
de Benijos were included in the scheme and two 
separate public tenders were launched addressing 
two main challenges: first, minimizing the time the 
reservoirs were out of operation to avoid disrupting 
irrigation supply; and second, setting an example 
of environmental responsibility by reducing the 
carbon footprint. RENOLIT ALKORPLAN Hydro R 
SST geomembrane, 1.5 mm thick, was selected in 
both cases for the re-lining works.  

In Montaña de Taco the scope was the re-lining 
of the embankments, covering approximately 
38,000 m2. A non-woven polypropylene fleece was 
installed between the old and the new membrane, 
which was fixed to the slope with a mechanical 
batten system. The geomembrane's properties 
(flexibility, weldability, etc.) allowed the project to 
be completed on time.  
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Fig. 1. Montaña de Taco reservoir during the re-lining works  

 
In Barranco de Benijos the re-lining works 

comprised both the slopes and the bottom, 
encompassing around 30.000 m2 of 
geomembrane. A non-woven PP fleece was also 
installed in between the existing and new 
membrane. In this case, the membrane is kept in 
place with concrete ballast elements in the 
intermediate berms. 

 

 

Fig. 1. Barranco de Benijos reservoir during the re-lining 
works  

 
To further reduce the carbon footprint, two main 

strategies were implemented: increasing the 
durability of the membrane and promoting 
circularity by reusing generated waste.  

3 STRATEGY 1: INCREASING SERVICE LIFE 
WITH SST COATINGS 

The construction products industry (and likely 
many others) has recognized that the most 
effective way to analyze the environmental impact 
of a product is through Life Cycle Assessment 
(LCA), which forms the basis for Environmental 
Product Declarations (EPDs). European standard 
EN 15804 governs how producers should conduct 
LCAs, organize the information, and present it in 
their EPDs to ensure the data is consistent, 

verifiable, and accurate. 
The LCA assesses a product's performance 

throughout its life cycle. Since the lifespan of 
infrastructures, including water reservoirs, far 
exceeds that of the materials, the durability of the 
materials and the need for replacements until the 
infrastructure’s reference lifetime (usually 100 or 
120 years) are taken into account. One of the 
strategies to reduce environmental impact is 
increasing product durability: the longer a product 
lasts, the fewer times it needs to be replaced, 
which ultimately reduces carbon emissions from 
raw material extraction, manufacturing, 
transportation, installation, etc. 

RENOLIT geomembranes have earned global 
recognition for their durability, demonstrated 
through over 40 years of experience in 
waterproofing large reservoirs and hydraulic works. 
In addition to optimizing product formulations, 
RENOLIT has specialized in the development and 
application of protective lacquers on its 
membranes, significantly improving their 
performance. SST (Solar Shield Technology) 
lacquers are applied during manufacturing with a 
thickness of just a few microns, creating a barrier 
effect, improving UV absorption, and reducing 
temperature. These improvements result in a 
lifespan extension of 40% to 100% compared to 
traditional membranes. This means reduced 
material consumption and longer intervals between 
replacements. Thanks to this lacquer technology, 
RENOLIT can offer warranties of up to 20 years, 
even in harsh climates like the Canary Islands, 
where the 2 reservoirs are located. 

In conclusion, since coating technology is 
applied on the surface of the membranes, it allows 
two ways to improve the sustainability of the 
product: either reducing the number of 
replacements during a reference life of the 
infrastructure, or reducing the thickness of the film 
for a target life of the product, in any case using 
fewer resources. 

4 STRATEGY 2: CIRCULARITY AND WASTE 
TAKE BACK 

The second strategy implemented in this project 
focused on an innovative waste collection and 
processing program, promoting a more circular 
production model. The circular economy contrasts 
with the traditional linear model of "produce, use, 
dispose," aiming to extend resource lifecycles and 
minimize waste generation, thereby making it more 
sustainable and environmentally friendly. 

In this case, the focus was on collecting scrap 
and offcuts from the membrane sheets during 
installation to reintroduce them into the 
manufacturing process instead of sending them to 
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the landfill. Membranes are delivered in rolls, 
which are sized to minimize waste and facilitate 
installation with fewer seams. While material 
wastage is inevitable when adapting the 
membrane to the reservoir's geometry, RENOLIT 
proposed collecting the offcuts, storing them in 
bags on-site, and later transporting them to the 
RENOLIT production facility in Sant Celoni, Spain, 
for processing and reuse in new sheets. 

 

 

 

Fig. 1. Big bags filled with offcuts and scraps from the 
installation phase in both reservoirs  

 
These "pre-consumer" scraps are of high 

quality as the polymer has not yet been degraded 
by prolonged solar exposure. PVC is a highly 
recyclable material, and RENOLIT has extensive 
experience in this area. Through the RENOLIT 
Goes Circular program, the company has 
revolutionized its production model, aligning it with 
its  sustainability goals. The RENOLIT Ibérica 
plant in Sant Celoni, where the waterproofing 
sheets are produced, has specialized in 
processing post-industrial and pre-consumer 
waste, reaching a record 8,500 tons of recycled 
material per year. 
 

 

Fig. 1. Some key figures of the RENOLIT Goes Circular 
scheme.  

 
In the Montaña de Taco and Barranco de 

Benijos re-waterproofing projects, 3,000 kg of 
scrap membrane were recovered. When sent to a 
landfill, each kg of membrane results in 0.085 kg of 
CO2 emissions, meaning that about 255 kg of CO2 
would have been emitted. However, by collecting 
the scraps and transporting them to RENOLIT 
Ibérica, only 210 kg of CO2 were emitted, 
representing a 17% reduction in emissions 
compared to the landfill scenario. 

However, the real environmental benefit comes 
from reusing these scraps as raw material in the 
production of other sheets. For example, the 
RENOLIT ALKORPLAN Tunnel C (35034) 
membrane, made with 65% recycled material, has 
significantly lower CO2 emissions compared to an 
equivalent product made entirely from virgin 
materials, like its sister reference RENOLIT 
ALKORPLAN Tunnel T (35036). This can be 
observed in the EPDs of each product, which are 
public and freely available online.  
 
Table 1. Carbon footprint of two equivalent membranes 
with and without rework material, extracted from stages A1 
to A3 of the respectives EPD 

Product 
Total GWP 

Kg CO2 eq / 
m2 

RENOLIT ALKORPLAN 
Tunnel T 

5,81E+00 

RENOLIT ALKORPLAN 
Tunnel C 

1,88E+00 

 
By recovering these 3,000 kg of scraps, new 

raw material was generated, allowing to produce 
1,861 m2 of Tunnel C membrane. If we account for 
the emissions of this and compare it to the 
emissions of the same quantity of Tunnel T, it is 
easy to see that there was a saving of 7,310 kg of 
CO2 equivalent. This is equivalent to the carbon 
offset from 292 mature trees over a year. 
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5 CONCLUSION 

Sustainability improvements have been applied 
in the construction and renovation of agricultural 
irrigation reservoirs in the Canary Islands when 
applying PVC-P geomembranes. In the Montaña 
de Taco and Barranco de Benijos re-lining projects 
two strategies were implemented to reduce the 
carbon footprint  

1. Selecting a durable product with lacquer 
technology, which extends lifespan by 
40% to 100%. 

2. Implementing a waste collection program 
to reduce emissions by 17% compared 
to traditional landfill disposal, while also 
promoting the reuse of materials to 
produce more sustainable membranes, 
reducing CO2 emissions by over 7,300 
kg. 

The next challenge for the industry is to expand 
circularity to include "post-consumer" 
materials—recycling the sheets at the end of their 

service life. RENOLIT has already implemented 
such practices in other sectors, such as roof 
waterproofing, and the next step will be to bring 
these practices to the field of hydraulic 
infrastructures. 
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