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INTRODUCTION 

Within the framework of the execution of the 
Plan for the Improvement of the riverside of the 
Tenes River in Santa Eulàlia de Ronçana, 
Naturalea has been hired as a specialist 
company to carry out specific bioengineering 
work. 
 
The main objectives of the Plan have been to 
stabilize eroded or unstable river slopes, 
protect the banks favoring the colonization of 
autochthonous vegetation and improve the 
landscape of the area. 
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Improving the Tenes riverside in figures: 

4.8 Km corresponding to the action at the stretch of the Tenes River in Santa Eulàlia de Ronçana  
1.1 Km banks of the Tenes River protected with bioengineering techniques 
14 Bioengineering techniques used and adapted to the reality of each section 
1.5 Months needed for the execution of works 

1. Introduction 
 
During the last decades, the Tenes riverbed, as it passes through Santa Eulàlia de Ronçana, has 
suffered significant anthropogenic pressure: The main causes are the occupation of the lands at the 
margins and land-use changes, which modifies its natural dynamics and aggravates the 
consequences of flooding episodes in much of the urban stretch. 
 
Despite the large presence of invasive non-native species such as reeds (Arundo donax) that 
occupied most of the area at the riverbanks, this stretch of the Tenes River still conserves some 
riparian vegetation communities, such as those formed of Alnus glutinosa, Salix atrocinerea, Ulmus 
minor and Populus alba.   
 
The Plan to improve the riverside of the Tenes River in Santa Eulàlia de Ronçana was meant to 
increase its quality in a comprehensive way. The main objectives of the actions carried out have 
been: 
 

o Recover the potential vegetation structure in order to increase the riparian communities of fauna and 
flora. A better quality of the riparian forest implies the physical protection of the riparian, contribution of 
shade reducing the temperature of the water, increase of the capacity of self-purification and 
consequently achieve a better quality of the water, improvement of the habitat as a biological corridor, 
wildlife refuge, regulation of avenues and improved landscape and social use. 

o Stabilize margins where necessary while minimizing the effects of erosive processes using the most 
appropriate techniques in each case and always in accordance with the Water Framework Directive. 

o Manage existing riparian vegetation to reduce obstruction with plant debris from the infrastructure and 
masonry works on the river. 

o Reshape the slopes to stabilize the margins, increase the link between riparian forest and aquatic 
system, consequently creating new habitats. 

o Restore existing fountains and create new parks located on the riverbanks. 
o Improve the longitudinal connectivity of the river. 
o Establish new criteria for the management of the riverbed and riverbank with low maintenance costs 

and promoting ecological values. 
o Foster outreach activities around the river involving citizens in its conservation and preservation. 

 

A key aspect of the project has been the use of bioengineering techniques in order to achieve these 
goals. This is a clear example and one of the first cases in our country in which bioengineering has 
been used for solving the problems of erosion, habitat degradation and the improvement of landscape 
in a comprehensive way in the stretch of a river at a municipal level. Based on the hydraulic study of 
the river, the actions were dimensioned and calculated considering the particularities of each section. 
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2. Actions 

 
The following describes the actions in order of disposition in the river, starting from upstream in the 
industrial Estate of Can Magre down to the municipal border. 
 

2.1. Installation of live fascines 
 

Location: Section of the Tenes River between the bridge of 
Cal Unyó and the Campinya footbridge 
 
Objective: Defense at the margin against erosion and 
introduction of the riparian species native to the area with a 
technique that increases the initial cover and the success of the 
plant. The bandage prevents the washing of the material of the 
base of the slope, accelerates the deposition of fine and 
improves the conditions of the margin for his revegetation. 
Once the plant material has sprouted again, a first row of bushy 
willow will be installed, which will act as a vegetable screen to 
avoid the recolonization of the margin by reed fragments from 
upstream. 

 
Details of the intervention: Installation of the fascine 
ensuring that it will not be affected during flooding episodes 
and guarantee the viability of the live stake, a trench has been 
made at the base of the slope with mechanical means. Right at 
this point, the fascine has been fixed in depth, leaving out of 
the soil just 10cm of the 30-40cm of the total diameter.

 
The material for making the fascines is mostly grey willow (Salix atrocinerea) and white willow (Salix 
alba) in a smaller proportion. This material comes mainly from the mother plant at the same river 
course; the rest comes at least from the same basin. The geographical proximity and the similarity of 
the environmental conditions ensure the rapid adaptation of the plant to the new location. 
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Images of the installed fascines. It is difficult to distinguish the bundle, as ¾ parts of their diameter are buried. 
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2.2. Plant Carpet installation at the section of Sant Isidre alder forest  

 

Location: Right and left bank of the Tenes River, upstream 
of the ford of Sant Isidre 

Objective: Introduce helophyte species that are guaranteed 
to revegetate riverbanks. 

 
Details of the intervention: Installation of 20 m2 of multi-
specific Plant Carpet of helophytes (10m2 on each side). The 
species present on the carpet are Iris pseudacorus, Carex 
vulpina, Scirpus holoschoenus and Juncus inflexus. 

 

 

Plant Carpet type grasslands installed The image above shows the Plant Carpet in 
detail; and the one below, the area 

already covered by vegetation. 
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2.3. Margins protection at the new ford of Sant Isidre 
 

Location: Right and left bank of the Tenes River, at the ford 
of Sant Isidre 

Objective: Protect the upstream and downstream margins 
of the new Sant Isidre ford and, at the same time, 
consolidate an adjacent road along which trucks circulate. 

Details of the intervention: On the right riverbank, the 
construction of Naturalea-type Krainer cribwalls has been 
carried out, which efficiently protect the margin and maintain 
the base of a track along which heavy vehicles circulate. 
This cribwall incorporates a coir fiber roll to prevent soil 
erosion. The presence of vegetation ensures greater stability 
at the margin once the timber has decomposed and 
improves the landscape integration of the intervention. On 
the left riverbank, to minimize the impact of a concrete ditch, 
the slopes have been reshaped and covered with permanent 
geogrid, which was fixed to the base with a vegetated fiber 
roll. Finally, aiming to complement the vegetation of the 
riverside, multispecific grasslands have been installed.

 

 

Naturalea-type Krainer cribwall at the righ margin 
 

The area before the intervention 
 

Krainer cribwall construction process 
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Image of the completed Naturalea-type Krainer cribwall 
  

 

Images of the Krainer cribwall once structured, showing diferent vegetation degrees  
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Protection of the left bank with permanent geogrid and fiber roll vegetated with helophytes. 
 

 
 
 

 

 
Image of the concrete ditch inside the 

channel, before the intervention. 
 

Images of the area before the intervention 
 

Margin re-shaping process 

 

Permanent geogrid type C350 Vmax with 
vegetated fiber roll at the base

 

 
Initial process of the vegetation at the geogrid 
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Image of the area 4 months after the interventions 
 

  

 
Fiber-structured grasslands, vegetated fiber roll 

with flowering lilies and permanent geogrid . 
The geogrid covered with vegetation and the 

vegetated fiber roll with flowering lilies. 
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2.4. Willow fascines with coir fiber rolls to stabilize the right bank in the district of Sant 
Cristòfol 

 

Location: Right bank of the Tenes River in the district of Sant 
Cristòfol  
 
Objective: Downstream of Can Font bridge, at the urbanization of 
Sant Cristòfol, there are some rustic houses whose walls were 
clearly in an area of high flood risk. The soils were vegetated just 
with low grass, which made them vulnerable to possible floods. The 
aim of the action has been to protect the slope with hydraulic 
guarantees and stabilize its base by introducing autochthonous 
vegetation. At the same time, a densely vegetated strip has been 
made that will prevent the reed (Arundo donax) from upstream from 
recolonizing the space. 

 
Details of the intervention: Along 115 meters a permanent geogrid 
type C350 Vmax has been installed on the slope, following the 
application of cotton hydromat type HydraCX2. The base has been 
protected with two lines of coir fiber roll with intercropped riparian 
shrub species. The application of the hydromat under the geogrid 
allows a rapid grass colonization of the slope, which will strengthen 
the surface protection in case of flooding. The fascines of coir fiber 
rolls at the base will allow an immediate protection and in the 
medium-long term, as the coir fibers degrade, the shrub species with 
the biotechnical properties of their roots will structure the soil and 
create a plant screen. 
 

 
The species and amount of plant used (planting at a rate of 2 units/m) were the following: Salix atrocinerea 

(seedlings) 100 units, Salix eleagnos (seedlings) 50 units, Salix purpurea (seedlings) 50 units, Cornus 

sanguínea (seedlings) 10 units, Sambucus nigra (seedlings) 20 units (Total: 230 units). 
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Images of the area before and after the removal of the reed 
(Arundo donax)

 
 

 
Re-shaped slope and installation of the hydromat with 

HydraCX2 type cotton fibers. 
 

 

 
Images of the area after 4 months. 

 

 

 
Image of the area once the works 

have been completed 
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Image of the intervention at the left margin. 
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2.5. Restoration of the slope before the Sant Cristòfol fountain with cribwall and slope 
grid.  
 
Location: Right bank of the Tenes River immediately upstream of 
the ford of the Sant Cristòfol fountain  
 
Objective: Protect the margin with significant erosion problems 
located at the base. 

 
Details of the intervention: The chosen technique has been a 
combination of a cribwall at the base of the slope and a 60º slope 
grid on the rest of the surface, which will enhance the revegetation 
process. To integrate the two techniques and strengthen the area 
where erosion is currently strongest, the first meter of slope grid has 
been covered with a line of laminar gabion of the rock roll type, 
supported on the last level of the cribwall and side by side a line of 
coir fiber roll. The following 1.5m of slope grid has been protected 
with permanent geogrid, which guarantees that the structure will 
withstand the effects of floods. Finally, an organic coir mesh up was 
installed up to the top of the slope to stabilize it superficially and 
allow a rapid revegetation. 

 

 
Design of the cribwall and the slope grid. 

 
 

The species and amount of plant used aret he following: 1st and 2nd level (close to the water table): 
Salix atrocinerea (55 units) and Salix eleagnos (25 units). 3rd, 4th and 5th level: Pistacia lentiscus (60 
units), Viburnum tinus (20 units), Cornus sanguinea (45 units) ), Ligustrum vulgare (15 units), Corylus 
avellana (25 units), Sambucus nigra (55 units). 
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The area before the intervention Beggining of the construction process at the base 
of the cribwall 

Images of the construction process of the base and the 
beginning of the cribwall

  

Images of the cribwall construction process 
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Image of the details of the 

finished slope works 
View of the finished cribwall structure 

Image of the entire slope once finished  

Image of the cribwall during its revegetation process
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2.6 Recovery of riparian vegetation and the riverside upstream of the Sant Cristòfol 
ford with planting of monospecific and multispecific grasslands. 
 

Location: Esplanade on the left bank in the area of the fountain 
of Sant Cristòfol. 
 
Objective: Recovery of part of the floodplain, soften the delivery 
of lateral waters at these points and diversify the environments in 
an area with great potential due to the proximity to the water table. 

 
Details of the intervention: After earthworks to reduce the 
elevation at this point, monospecific Plant Pallet grasslands of 
Typha sp. (10m2) and Phragmites australis (10m2) and Plant 
Carpet multispecific grasslands (70m2) have been planted. To 
protect the riverbank, at the area where the grasslands are, a 
combination of a line of flexible rock roll-type gabions and a line of 
vegetated rolls with helophytes was installed. 

Installation of multispecific and monospecific grasslands 
  

Images of the area before the intervention 

Execution process Installed multispecific grasslands 
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Installed grasslands from different perspectives 

Images of structured grasslands three months after the installation 
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2.7 Construction of a Ribalta in the area of the Sant Cristòfol fountain. 
 

Location: Esplanade on the left bank in the area of the fountain 
of Sant Cristòfol. 
 
Objective: Reproduction of the riparian forest naturally 
established at the margins of watercourses. In this type of forests, 
it is common to identify a bushy strip in a second line parallel to 
first one with helophytes. This forest structure helps to visually 
separate the space for leisure and the area intended for the 
riparian forest recovery, where people access should be very 
restricted. 

 
Details of the intervention: Realization of a 21m Ribalta and 4 
lines upwards covered with living fascines using grey willow (Salix 
atrocinerea) and white willow (Salix alba) material. To prevent 
rapid desiccation of the living material and enable proper rooting, 
the structure has been partially covered with soil from the same 
area. 

 
 

 



Final report ꞏ Plan to improve the riverside of the Tenes River in Santa Eulàlia de Ronçana 

 

 

                                                                                                    20 de 34 

 
 

 Construction process of the Ribalta 
 

Image of the area before the Ribalta construction The Ribalta execution process 

  

The Ribalta from diferent angles 

 

 
Image of the Ribalta 
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2.8 Improvement of the Sant Cristòfol fountain using living wattle work 
 

Location: Slope over the Sant Cristòfol fountain. 
 
Objective: Protect the slope above the fountain from erosion and 
enable rapid vegetation with creeping and shrub species. The fact 
that the intervention is in an emblematic and very frequented 
area, the chosen technique has to be functional, but also highlight 
the aesthetic and landscape aspect of the slope. 

 
Details of the intervention: Wattling with long willow rods a total 
of 33m along the slope. The structure has been arranged in 
different sections that cover the entire slope and prevent the 
generation of preferential paths for runoff water. The planting has 
consisted of a first phase of ground-covering species that will 
create a superficial protection while integrating it with the 
environment. The selected creeping species were Hedera helix 
(40 units) and Vinca minor (20 units); and Viburnum tinus was 
included as a shrub species that will give volume and better 
aesthetics to the structure. 

 
 

View from the side of the wattling structure. 
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 Confection of the living wattle structure 
 

Initial image of the slope Wattle construction process 

  

Different details of the wattle work 

  

General image of the slope of the Sant 
Cristòfol fountain once completed 

Image of the slope already vegetated after 
three months 
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2.9 Recovery of the slope next to the Sant Cristòfol fountain with dead-branch fascines 
 

Location: Slope located downstream of the Sant Cristòfol 
fountain, on an eroded ramp due to the continuous passage of the 
livestock. 
 
Objective: Revegetate the slope in order to put an end to the 
important erosive phenomena that were taking place and close 
the space to prevent it from constant trampling. 

 
Details of the intervention: The completely eroded slope 
needed a soil supply to restore its morphology and enable 
revegetation. From the material resulting from pruning carried out 
in the area, dry branch bundles of 40 cm in diameter were crafted. 
In order to fix them to the ground, they have been nailed using 
corrugated iron rods. The added vegetable soil was perfectly 
confined and stabilized between the different rows of fascines. 
Finally, the planting of shrub species typical of from riparian areas 
was carried out. In the end, 7 levels of dead-branch fascines were 
installed, between 2.5 and 4m long. 

 
The plantation consisted of shrub species 60-80cm tall: Pistacia lentiscus (18units), Cornus 
sanguinea (14 units), Corylus avellana (9 units) and Sambucus nigra (9 units). 
 
 

The slope before the intervention Top of the eroded slope 
 



Final report ꞏ Plan to improve the riverside of the Tenes River in Santa Eulàlia de Ronçana 

 

 

                                                                                                    24 de 34 

 
 

 

 
 
 
 
 
 

  
Overall initial image  Installation of fascines Installed fascines 

  

Vegetated slope from different visual 
perspectives
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2.10 Living riparian roll on the right bank at Can Sabater 
 
Location: Right bank of the Tenes River at the height of Can 
Shoemaker. The district of Can Sabater is one of the most 
conflictive stretches of the Tenes as it flows through Santa Eulàlia 
de Ronçana, especially in terms of flooding risk. In this stretch, the 
drainage section of the river is reduced and the buildings are 
located within the area of public hydraulic domain. 
 
Objective: Protect the base of the right bank by reproducing the 
gallery vegetation of the riparian forests. A gabion line of the rock 
roll-type flexible gabion has been placed at the base, forming a 
slope of three lines of coir fiber rolls on top. This structure will 
prevent erosion at the toe of the embankment and restore part of 
the slope at this margin. It will also function as a plant screen to 
prevent the dragged reeds from recolonizing the space. 
 
 
 
The intention of the installation of coir fiber rolls was to create a gradation of the riparian vegetation. 
From helophytes closest to the water table, through the bushy willows in a second line, up to a third 
line of local shrubs, with less water requirements than the rest such as elder (Sambucus nigra), 
Cornus sanguinea, hawthorn (Crataegus monogyna) or hazel (Corylus avellana). The revegetation of 
the margin using this technique ensures the immediate protection and revegetation of the riverbank 
with presence of the whole set of species that belongs to the ecosystem, which maximizes its 
naturalization. 
 
It is a highly resistant technique, which can perfectly replace a cribwall structure, having lower 
execution costs and being much easier to apply. 
 
However, the type of species and its placement will allow the creation of a plant screen that will cover 
the dilapidated façades of the courtyards and will considerably improve the landscape quality of the 
area. 
 
This technique was defined in a working meeting with Paolo Cornellini, Paola Sangalli and Albert 
Sorolla during an AEIP-AIPIN visit to Switzerland. It was first applied at the Tenes River in Santa 
Eulalia de Ronçana in the winter of 2011. 
 

 
Details of the intervention: The living riparian roll has been installed along 357m of the right bank. 
Fixing the different elements is essential for the success of the intervention. Each piece is tied up at 
different points to the adjacent one using polypropylene rope. Corrugated iron rods and chestnut 
(Castanea sativa) stakes were also used to nail it to the ground. 
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The planting of seedlings has been carried out following the criteria of water needs of each plant and 
the distance to the water table. The plantation can be summarized as follows: 
 
Lower level: Coir fiber roll vegetated with helophyte species (Iris pseudacorus, Scirpus holoschoenus, 
Juncus inflexus and Carex pendula) 
 
Intermediate level: Salix atrocinerea (450ut), Salix elaeagnos (450ut) and Salix purpurea (225ut) 
 
Upper level: Crataegus monogyna (275ut), Cornus sanguinea (325ut), Corylus avellana (150ut) 
Sambucus nigra (375ut). 
 
In the final stretch before the dam, the course of the river widens and sedimentation of material takes 
place. By reproducing the potential vegetation of these areas, the margins have been protected with 
Phragmites australis grasslands. 
 
In addition, overflow exits have been protected to prevent erosive in adjacent areas. 
 
 

 
 

Design of a living riparian roll  
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Living riparian roll  
 

 

Execution of the ditch using mechanical means 

 

Process of tiding-up the fiber roll lines  

  

Details of the technique Image of the living riparian roll 
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General images of the living riparian roll once installed 
  

Images of the area after 4 months, with vegetated and well-structured slopes 

 
 
Monoespecific grasslands of Phragmites australis Plant Pallet type 

  

Images of the installed Plant Pallet from different visual perspectives 
Protection and Integration of a collector outlet 
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Image of the area before the intervention 

 

 

 

Detail of the collector outlet The area once finished, protected and integrated 
with the líving riparian roll 

 

The collector outlet 3 months after the intervention 
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2.11 Fascines of vegetated coir fiber rolls at the right margin of the final stretch 
 
Location: Stretch situated between the dam and the final 
of the municipal border. 
 
Objective: Protect the right margin in a way that the base 
of the slope would be immediately reinforced and so that 
the structure enhances the helophitic vegetation, which will 
consolidate the space in the future. In addition, it is 
important to create a screen of plants that will prevent 
dragged fragments of reeds (Arundo donax) from colonizing 
the area.  

 
Details of the intervention: Installation of two lines of 
vegetated coir fiber rolls along the entire stretch. The fixing 
of the structure was carried out with iron corrugated rods 
because of the presence of bare rock close to the surface, 
which made using hazel steaks very difficult. The total 
length of installed fiber rolls was 195 meters. . 
 

 

 

Images of the stretch before and after the removal of Arundo donax 

The river stretch with the vegetated fiber rolls The same stretch of the river 4 months later
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2.12 Stabilization of the left riverbank with slope grid and vegetated fiber rolls at the 
base at the district of Can Sabater 
 
Location: Left margin of the Tenes River at Can Sabater 
 
Objective:. Stabilize the bank at the time that the neighborhood 
is visually connected to the riverside. Previous earthworks have 
been carried out to widen the riverbed and facilitate draining 
capacity and thus reduce the risk of flooding.   

 
Details of the intervention: The slope grid was built along 96 
meters of the slope, divided into two sections, the purpose was to 
stabilize the slope and facilitate revegetation. The first 1.5 meters 
of slope have been additionally protected with a permanent 
geogrid type C350 to have better hydraulic resistance in case of 
flooding. A vegetated fiber roll with helophytes has been installed 
along the entire section 
 
 

Scheme of the intervention proposed for the initial and final section of the river 
 
 

Scheme of the profile view of the intervention 
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River section before the intervention 

  
 

Stretch with removed Arundo donax Slope grid construction process 

  

 
Works of slope grid refilling Slope grid covered with hydromat
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Image of the slope with the slope grid in a very advanced 

revegetation state. 
 
 

2.13 Installation of the hydromat with cotton fibers Hydra CX2 type 
 
Location: Areas affected by earthworks and protected slopes with bioengineering techniques 
along the entire intervention scope. 
 
Objective: Superficially stabilize the banks and facilitate the a rapid revegetation process with a 
mixture of herbaceous species adapted to the conditions of the Tenes River at the municipality of 
Santa Eulàlia de Ronçana.   

 
Details of the intervention: The hydromat Hydra CX2 type has been installed at a minimum 0.34 
kg/m2 and it has been applied uniformly and in opposite directions to ensure the complete coverage 
of the area.  

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Projection of the HydraCX2 type hydromat on the left margin of the 
Tenes river, downstream of Sant Cristòfol fountain 



Final report ꞏ Plan to improve the riverside of the Tenes River in Santa Eulàlia de Ronçana 
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KEY WORDS: habitats diversification, ditch restoration, wetland, fountain, waterproofing, aquifer 
recharge, slope protection 
 
APPLIED TECHNIQUES: living riparian roll, living slope grid, living fascine, permanent geogrid, 
Plant Carpet type multispecific grassland, Plant Pallet type monospecific grassland, Hydra CX2 
type cotton hydromat, organic mat, vegetated Fiber roll, living wattle works, Ribalta, coir organic 
mesh, Fiber roll fascines, Naturalea type Krainer cribwall.   
 

 
 

 


