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1. PREMISES 

This Design Guideline Document, aims to define the guidelines for the design of interventions aimed at 
mitigating the erosive phenomenon taking place along the sandy shoreline of the �ò���—�•�‡�� ���‘�•�–�‹�‡�”�‡�ó��
Regional Natural Park, which falls within the municipal territories of Fasano (BR) and Ostuni (BR). 

In this regard, it is emphasized that, the identified intervention strategy is based on beach 
nourishment activities with the aim of restoring the height (at least equal to about 2.5 m) and width 
(at least equal to 20 m) of the emerged portion of the beach. It is also desirable that the interventions 
be accompanied by restoration (including through naturalistic engineering techniques) of the dune 
cordon that characterizes the area. 
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2. OBJECT OF THE DESIGN GUIDELINES 

 

2.1. INTERVENTION AREA 

The shoreline stabilization tecniques by artificial nourishment and dune cordon restoration 
interventions are located along the sandy shoreline of the �ò���—�•�‡�� ���‘�•�–�‹�‡�”�‡�ó Regional Natural Park, 
which falls within the municipal territories of Fasano (BR) and Ostuni (BR).  It should be noted that 
within the park falls the Site of Community Importance (SCI) "Litorale Brindisino" (IT9140002), 
included in the European "Natura 2000" network. 

In particular, five major criticality littoral  zones have been identified, the boundaries of which have 
been marked with rectangular areas, visible in Figure 2-1 (for more details, please refer to the 
attachments to this document). 

 

 

Figure 2-1: Areas of significant criticality along the coastline of the Regional Natural Park "Dune Costiere 
daTorre Canne a Torre S.Leonardo." 
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 Table 2-1 shows the coordinates of the 4 vertices, for each of the 5 zones identified. 

 
Table 2-1: WGS84 coordinates of the vertices of the polygonal areas characterized by the beach nourishment and dune 

cordon restoration interventions. 

ZONE Vertex  1 Vertex  2 Vertex  3 Vertex  4 

# °N °E °N °E °N °E °N °E 

1 40.837445 17.468630 40.837130 17.467684 40.835426 17.468691 40.835722 17.469683 

2 40.83227 17.47434 40.831583 17.473715 40.82957 17.47778 40.83037 17.47855 

3 40.823686 17.493844 40.822996 17.493122 40.821149 17.495921 40.821820 17.496642 

4 40.82107 17.49838 40.82033 17.49779 40.81905 17.50093 40.81995 17.50146 

5 40.81928 17.50442 40.81828 17.50375 40.81311 17.51723 40.81400 17.51790 
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2.2. AREA CHARACTERIZATION 

The  coastline stretching from the tourist center of Polignano a Mare to Marina di Ostuni is almost 
parallel to the NO-SE axis for a length of about 35 km. 

 

Figure 2-2 Geographical fetches (lines) and effective fetches (shaded area). 

 

Figure 2-2 shows the graphical representation of the exposure of the area in terms of the extent of 
the so-called geographical and effective fetches. It is observed that the highest values of effective 
fetches are observed for the Mistral (330°N, about 230 km) and Levant (70°N, about 145 km) sectors. 

In the stretch spanning the municipal territories of Polignano a Mare and Monopoli, the coast is 
mostly rocky, with a few sandy beaches (such as Lido San Giovanni in Polignano a Mare), and some 
pebbly beaches.  

The rocky coast becomes high at the built-up area of the municipality of Polignano a Mare. Along that 
stretch, there are clear signs of erosion at the foot of the cliff, and a number of cave collapses have also 
been observed on which much of the historic center of Polignano lies.  

In the section involving the municipality of Fasano, the coastline is predominantly sandy and subject 
to shoreline retreat.  
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Continuing southward into the Alto Salento area, there is the "Dune Costiere" regional natural park, 
which stretches from Torre Canne to Torre San Leonardo in the Fasano and Ostuni area, in the 
province of Brindisi.  

The area is predominantly characterized by land furrowed by small rivers. In the area to the north 
between Polignano and Monopoli, where the coast is rocky, there is a large spread of caves, while to 
the south between Torre Canne and the Marina di Ostuni (Dune Costiere Natural Park), the landscape 
is characterized by dune cordons. From a vegetative point of view, there is little presence of forests in 
the northern area, with a prevalence of pastures and meadows. On the other side, the Coastal Dunes 
Park is characterized by wetlands and forests. Sporadic are the natural shrub formations. From a 
cultural point of view, the only anthropized center can be found in the city of Monopoli. Widespread 
throughout the area turn out to be sites of historical value. 

With reference to protected areas, the coastal stretch under consideration includes Special 
Protection Areas (SPAs) and Sites of Community Importance (SCIs) with a total area of 19326.04 ha. 
The municipalities covered by Natura 2000 sites are Polignano a Mare, Fasano and Ostuni. 

 In the SCI "Posidonieto San Vito- Barletta," which extends from the municipality of Bari to Fasano 
for a total of 12482.52 ha, only 2698 ha fall within the area under analysis.  Near the lower limit (15-
16 m) of the seagrass  there is the coralligenous biocenosis, which develops in extent and height as 
depth increases. The biocenosis shows maximum development in the bathymetric range between 18 
and 27 m, with organogenic constructions, made by a myriad of organisms.  

The Site of Community Importance SCI named "Litorale Brindisino" extends from the municipality of 
Fasano to the municipality of Ostuni for a total of 6843.52 ha. Ninety-five percent of the site falls in the 
marine area, the landscape consists of faint hilly undulations sloping towards the coast with 
cretaceous limestone substrate. As for the littoral area, there are dunes with the presence of 
Mediterranean scrub vegetation, the substeppe areas are rich in orchids, including some endemic 
ones. 

2.3. METOMARINE CHARACTERIZATION OF THE ZONE 

With reference to anemometric events, consistent with the distribution of effective fetch, it was 
observed (see Figure 2-3 he presence of a main sector related to the Mistral winds (NW, 345°N), from 
which the most frequent and intense events originate, and the presence of a secondary sector related 
to the Levant-Scyrrhenian winds (ESE, 100-135°N). 

Anemometric events were then subjected to extremal analysis.  

The analyses conducted (see Table 2-2 e Table 2-3) show that the wind intensity from the main 
sector varies between 13.8 m/s (annual return time) and 22 m/s (two-hundred-year return time). For 
the secondary sector, the wind intensity values drop to 13 m/s (annual return time) and 19 m/s (two-
hundred-year return time). 
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Figure 2-3: Anemometer analysis results. Annual average analysis. Polar representation of the frequency of 
appearance (length of bars) of anemometric events as a function of wind intensity (colors) and 
direction of origin. Calms are constituted by the events with wind intensity strictly below the 
value 2.00 m/s. 
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Table 2-2: Anemometer analysis results. Extremal analysis. Main sector (Mistral-Tramontana-Levante, 280°N-0°N-60°N). 
Variation of the return level (wind intensity) as the return period Tr varies represents the width of the 
confidence interval (0.95), W0.95  is the upper value of the confidence interval. 

Main sector  
 

Tr  (years) W (m/s)   IC (m/s)  W0.95 (m/s)  

(280 -40°N) 
 

1 13.79 0.01 13.80 
    

2 14.56 0.10 14.66 

Threshold:   13.79 m/s 
 

5 15.62 0.20 15.82 

N° of samples: 351 
 

10 16.45 0.30 16.75 

Mean annual number:  4.98 
 

20 17.31 0.46 17.77 

Blocks duration:   2.43 months 
 

25 17.59 0.54 18.13 

Years of observation: 70 
 

30 17.82 0.60 18.42 

Observed max: 20.45 m/s 
 

50 18.49 0.83 19.32 

Observed mean: 14.94 m/s 
 

100 19.41 1.21 20.62 
    

200 20.37 1.71 22.08 

 

Table 2-3: Anemometer analysis results. Extremal analysis Secondary sector (Levante-Scirocco-Mezzogiorno, 70°N-
200°N). Variation of the return level (wind intensity) as the return period Tr varies represents the width of 
the confidence interval (0.95), W0.95 is the upper value of the confidence interval. 

Secondary sector  
 

Tr  (years) W (m/s)   IC (m/s)  W0.95 (m/s)  

(60 -200°N)  
 

1 12.96 0.01 12.97 
    

2 13.84 0.11 13.95 

Threshold:   12.97 m/s 
 

5 14.91 0.19 15.10 

N° of samples: 354 
 

10 15.65 0.25 15.90 

Mean annual number:  4.99 
 

20 16.33 0.34 16.67 

Blocks duration:   2.41 months 
 

25 16.55 0.38 16.93 

Years of observation: 70 
 

30 16.71 0.42 17.13 

Observed max: 18.82 m/s 
 

50 17.17 0.54 17.71 

Observed mean: 14.16 m/s 
 

100 17.75 0.74 18.49 
    

200 18.29 0.97 19.26 
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With reference to the wave events, similar to the anemometric analysis, the presence of a main 
sector related to the events generated by the Mistral (NW, 345°N) and Tramontana (N, 0°N) winds, 
from which the most frequent and intense events originate, is confirmed (see Figure 2-4). Also evident 
is the presence of the secondary sector related to the Levant (E, 90°N) and Sirocco (SE, 135°N) winds. 

 

 

 

Figure 2-4: Results of the offshore wave analysis. Annual mean analysis. Polar representation of the frequency of 
appearance (bar length) of sea states as a function of significant wave height (colors) and 
direction of origin. Calms consist of sea states with significant wave heights strictly less than 0.50 
m. 

 

Significant wave heights, like the anemometric events, were also subjected to a long-term analysis, 
i.e., to the extremal analysis. The wave heights were analyzed with the aim of evaluating their extreme 
values associated with return times between 1 and 200 years. From the analyses carried out (see 
Table 2-4 e Table 2-5 , it appears that the significant wave heights of the sea states from the main 
sector vary between 2.9 m (annual return time) and 6.2 m (200-year return time) through the 100-
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year value of 5.8 m. For the secondary sector, the values drop to 2.2 m for annual return time and 4.8 
m for the two-hundred-year return time, with a centennial significant wave height of 4.5 m. 

 
Table 2-4: Results of offshore wave analysis. Extreme analysis. Main sector (Mistral-Tramontana-Levante, 280°N-0°-

60°N). Return level variation (significant wave height) as return period Tr varies. IC represents the width of 
the confidence interval (0.95), H0.95 is the upper value of the confidence interval. 

Main sector  
 

Tr  (years) Hs (m)   IC (m) H0.95 (m)  
(280 -60°N) 

 
1 2.92 0.01 2.93     
2 3.36 0.06 3.42 

Threshold:   2.93 m 
 

5 3.90 0.10 4.00 
N° of samples: 349 

 
10 4.28 0.13 4.41 

Mean annual number:  4.99 
 

20 4.64 0.18 4.82 
Blocks duration:   2.41 months 

 
25 4.75 0.21 4.96 

Years of observation: 70 
 

30 4.84 0.23 5.07 
Observed max: 5.51 m 

 
50 5.08 0.30 5.38 

Observed mean: 3.53 m 
 

100 5.40 0.41 5.81     
200 5.69 0.55 6.24 

 
Table 2-5: Results of the wide-angle wave analysis Extremal analysis. Secondary traverse sector (Levant-Scirocco, 60°N-

150°N). Return level variation (significant wave height) as return period Tr varies. IC represents the width 
of the confidence interval (0.95), H0.95 is the upper value of the confidence interval. 

Secondary sector  
 

Tr  (years) Hs (m)   IC (m) H0.95 (m)  
(60 -150°N)  

 
1 2.24 0.01 2.25     
2 2.60 0.04 2.64 

Threshold:   2.24 m 
 

5 3.05 0.08 3.13 
N° of samples: 341 

 
10 3.36 0.11 3.47 

Mean annual number:  4.87 
 

20 3.66 0.14 3.80 
Blocks duration:   2.46 months 

 
25 3.75 0.15 3.90 

Years of observation: 70 
 

30 3.82 0.16 3.98 
Observed max: 5.03 m 

 
50 4.01 0.20 4.21 

Observed mean: 2.74 m 
 

100 4.26 0.26 4.52     
200 4.49 0.33 4.82 
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About the sea levels, the data observed from the Bari and Taranto tide gauge stations belonging to 
the National Mareographic Network (RMN) managed by ISPRA, were used. The identified time series 
were then subjected to specific harmonic analysis, aimed at extracting the astronomical component of 
the levels, from which the characteristic levels can be estimated. Assuming superposition of effects, the 
difference between the measured time series and the astronomical component represents the 
meteorological component of the levels. The latter was subjected to specific extremal analysis for 
probabilistic estimation of the meteorological component-induced surge (mainly due to inverse baric 
surge). From the analyses conducted (see Table 2-1) it appears that the values of the storm surge with 
100-year return time are between 0.53 m (generalized Pareto distribution, GPD) and 0.67 m 
(generalized distribution of extreme events, GEV). 

 
Table 2-6: Analysis of tidal levels in Bari. Results of the extremal analysis. Tr is the return period, LevGPD are the return 

levels obtained using the statistical fit to the generalized theoretical Pareto distribution function (GPD), IC  
is the half-width of the confidence interval with level 0.95, Lev0.95 is the value relative to the upper extreme 
of the confidence interval, LevGEV are the return levels obtained using the statistical fit to the generalized 
theoretical distribution function of extreme events (GEV), LevWEI  the one using the Weibull distribution, 
LevGUM he one using the Gumbel distribution. 

  Tr 
(years) 

LevGPD 
(m)  

 IC 
(m)  

Lev0.95 
(m)  

LevGEV 
(m)  

LevWEI 
(m)  

LevGUM 
(m)  

        1 0.30 0.00 0.30 0.38 0.39 0.39 

Threshold:  0.30 m   2 0.35 0.01 0.36 0.42 0.42 0.42 

N° of samples: 106   5 0.40 0.02 0.42 0.46 0.47 0.46 

Mean annual 
number: 

4.82   10 0.44 0.02 0.46 0.50 0.50 0.49 

Block duration: 
 2.49 

months 
  20 0.47 0.02 0.49 0.54 0.53 0.52 

Years of 
observation: 

20   25 0.47 0.02 0.49 0.56 0.54 0.52 

Observed 
maximum: 

 0.55 m   30 0.48 0.02 0.5 0.57 0.54 0.53 

Observed mean:  0.36 m   50 0.50 0.03 0.53 0.60 0.56 0.55 
    100 0.52 0.03 0.55 0.65 0.59 0.58 
    200 0.53 0.04 0.57 0.67 0.60 0.59 
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With the aim of taking into account the effect of climate change, reference was made to IPCC 
estimates in terms of mean sea level rise. With regard to the intervention area, considering a technical 
useful life of the coastal protection works of no more than 30 years, and thus in relation to the 20-year 
forecast 2046-2065, for all RCP scenarios (2.6, 4.5 and 8.5) the change in mean sea level attributable to 
climate change is between about 0.20 m and 0.27 m. 

 

 
Table 2-7: Analysis of tidal levels. Predicted effects of climate change as forecast by the IPCC (2019) for the coordinate 

point 18.5E, 41.0N (representative of the Adriatic zone, top table) for each of the RCP2.6, RCP4.5, and 
RCP8.5 scenarios. "Med." contains median values for the 2031-2050, 2046-2065, and 2081-2100 intervals. 
"Up. lim" and "Low. Lim" represent the extremes of the confidence interval (0.95). 

Representative point of the area  
 2040 (2031 -2050)  2050 (2046 -2065)  2090 (2081 -2100)  

SCENARIO 
Med. 
(m)  

Up. Lim . 
(m)  

Low. 
Lim . 
(m)  

Med. 
(m)  

Up. Lim . 
(m)  

Low. 
Lim . 
(m)  

Med. 
(m)  

Up. Lim . 
(m)  

Low. 
Lim . 
(m)  

RCP2.6 0.14 0.19 0.10 0.20 0.26 0.15 0.31 0.40 0.22 

RCP4.5 0.14 0.20 0.09 0.21 0.28 0.14 0.38 0.51 0.28 

RCP8.5 0.16 0.22 0.11 0.27 0.35 0.18 0.58 0.77 0.42 

 

 

2.4. OWNERSHIP OF AREAS 

All interventions fall in areas belonging to the maritime demarcation strip. 

 

2.5. STATE OF THE PLACES  

The knowledge framework regarding the evolutionary dynamics of the shoreline in the stretches of 
coastline has shown an evident process of shoreline retreat, physical evidence of an ongoing erosive 
process. In this regard, the influence of the port of Torre Canne, which represents, in fact, an obstacle 
for the littoral solid transport coming from the north, should be emphasized. 

Erosion phenomena are generally localized in the areas of greatest anthropogenic pressure, i.e., at 
the built-up areas of Torre Canne and Rosa Marina, and in the vicinity of accommodation facilities.  It is 
likely, therefore, that anthropogenic impact plays a decisive role in the coastal dynamics of the 
shorelines. 

However, in this case, the cause is not only due to the increasing anthropization of the coastal strip, 
but also to increased land use and widespread land settlements in the inland areas of watersheds, 
which usually decrease the solid input.  
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In particular, the coastline between Torre Canne and Rosa Marina is affected for about 4 km by 
significant retreats such as to reduce the portions of emerged beach, exposing many dune systems to 
the direct action of storm waves. As evidence of the retreat it shoud be mentioned the emergence of 
several rocky spurs along the shoreline. 

It  should also be noted that in the area, some sand dunes have been completely dug up for 
tourism/beach purposes. In this regard, it should be mentioned that dune cordons, in addition to 
playing an important role in the coastal ecosystem, constitute the natural reservoir of sediment that 
can feed the beaches. Therefore, the protection of the dune apparatuses assumes strategic importance 
for a virtuous management of the coastal environment. 

In the following, some photographs taken along the shoreline (April 2021) are reported. The photos 
are provided proceeding from the north (at Torre Canne harbor) to the south (up to the northern limit 
of Lido Morelli). La Figure 2-5 shows the stretch of shoreline subject to intervention. 

 

 

Figure 2-5 Portion of shoreline photographed in April 2021. 
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Figure 2-6 Dune base erosion. 

 

Figure 2-7 Detail of the erosion process at the base of the dune. 
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Figure 2-8 Reduced width of the emerged beach. 

 

Figure 2-9 Detail of the emerged portion of the beach. 
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Figure 2-10 Mouth of a small river interrupting the dune. 

 

Figure 2-11 Mouth of a small river interrupting the dune. 
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Figure 2-12 Dune detail. 

 

Figure 2-13 Coastal structures near the "Lido Tavernese." 
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Figure 2-14 Ruins of an intake/restoration work. 

 

 
Figure 2-15 Erosion at the base of the dune. 
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Figure 2-16 Reduced width of the emerged beach. 

 

 
Figure 2-17 Reduced width of the emerged beach. 
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Figure 2-18 Detail of a small reinforced mouth. 

 

Figure 2-19 Dune detail. 
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The state of the places is completed with the results of an in situ survey, to be intended as a 
longitudinal survey of the shoreline (see Figure 2-20) and a transverse survey along 5 measurement 
transects (see Figure 2-21), in the stretch of coastline between Torre Canne (Fasano, BR) and Rosa 
Marina (Ostuni, BR), each of which is locally orthogonal to the shoreline, about 400 m apart. 

 

 

Figure 2-20 Shoreline survey carried out in 2022, along the coastline of the Regional Natural Park �ò���—�•�‡�����‘�•�–�‹�‡�”�‡���†�ƒ��
���‘�”�”�‡�����ƒ�•�•�‡���ƒ�����‘�”�”�‡�����ä�����‡�‘�•�ƒ�”�†�‘�ó�ä 
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Figure 2-21: New surveys carried out along the shoreline between Torre Canne (Fasano, BR) and Rosa Marina (Ostuni, 
BR). Colored segments represent transects orthogonal to the shoreline, subject of topographic and 

bathymetric surveys. 

 

 

The performed topobathymetric surveys are illustreted from Figure 2-22  to Figure 2-26. 
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Figure 2-22: New surveys carried out along the coastline between Torre Canne (Fasano, BR) and Rosa Marina (Ostuni, 
BR). Transect 1. 

 

 

 

Figure 2-23: New surveys carried out along the coastline between Torre Canne (Fasano, BR) and Rosa Marina (Ostuni, 
BR). Transect 2. 
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Figure 2-24: New surveys carried out along the coastline between Torre Canne (Fasano, BR) and Rosa Marina (Ostuni, 
BR). Transect 3. 

 

 

Figure 2-25: New surveys carried out along the coastline between Torre Canne (Fasano, BR) and Rosa Marina (Ostuni, 
BR). Transect 4. 
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Figure 2-26: New surveys carried out along the coastline between Torre Canne (Fasano, BR) and Rosa Marina (Ostuni, 
BR). Transect 5. 

 

In addition, new sedimentological sampling was carried out. The location of the sampling points can be 
seen in Figure 2-27. 
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Figure 2-27: Sediment sampling points on the coastline between Torre Canne (Fasano, BR) and Rosa Marina (Ostuni, BR). 

 

The samples were subjected to particle size analysis, and Table 2-8 shows the summary results. 

 
Table 2-8: Summary results of particle size analysis. 

SAMPLING 
CODE 

altitude 
(m) 

Diameter (mm) 

D50 (mm) 
4 2 1 0.5 0.25 0.125 0.063 

T1_1 -1 0.00 0.04 0.16 3.62 57.80 99.75 100.00 0.286 

T1_3 -3 0.00 0.18 0.47 1.52 16.15 97.32 99.35 0.198 

T1_6 -6 0.00 0.50 1.00 2.48 6.79 94.34 100.00 0.188 

T1_S 1 0.00 0.02 0.46 17.63 75.61 99.91 100.00 0.360 

T2_1 -1 0.00 0.35 0.68 1.17 30.16 99.24 100.00 0.214 
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2.6. INTERVENTION GOALS  

In the context of interventions aimed at mitigating erosive phenomena, it should be noted that the 
coastline under analysis falls within the territory of the Regional Natural Park "Dune Costiere".  

Given the important environmental value of the Park, in accordance with the provisions of the 
"Guidelines for Coastal Defense," the naturalness of the area should be preserved as much as possible. 
Therefore, interventions at sea with rigid structure are to be excluded, while beach reinforcement with 
artificial nourishment interventions are desirable, restoring the height of the emerged portion of the 
beach, in order to recreate the natural defense system from storm waves. The activity of safeguarding 
the existing dune apparatus and restoring the dune cordons that have been washed out and/or 
damaged should also be perpetuated.  

The application of these principles is also recalled within the "Guidelines for the Management of 
Beached Vegetable Biomass (BVS)," issued by the State Property and Heritage Service of the Apulia 
Region and aimed mainly at regulating the management of BSVs, present along the coastline under 
study. In the area of management, the "Guidelines for the Management of BVSs" highlight that keeping 
them in situ is the preferred management option.  However, another feasible management option for 
biomass is on-site burial (after cleaning up from anthropogenic waste), potentially in synergy with 
beach nourishment operations. 

In a nutshell, the intervention strategy is expressed in the provision of beach nourishment operations 
with the aim of restoring the elevation (at least equal to about 2.5 m) and width (at least equal to 20 
m) of the emerged portion of the beach (refer to the map annexes for identification of areas). 

T2_3 -3 0.00 0.17 0.41 0.94 16.50 97.87 100.00 0.199 

T2_6 -6 0.03 0.23 0.61 1.99 7.61 94.17 100.00 0.189 

T2_S 1 0.00 0.01 0.19 12.01 84.47 99.94 100.00 0.369 

T4_1 -1 0.00 0.22 1.21 10.18 55.80 99.53 100.00 0.282 

T4_3 -3 0.00 0.30 0.85 3.18 35.74 98.73 100.00 0.222 

T4_6 -6 0.00 0.04 0.30 1.21 8.24 95.99 99.99 0.191 

T4_S 1 0.00 0.01 0.38 23.53 86.66 99.91 100.00 0.395 

T5_1 -1 0.00 0.30 0.78 3.60 39.76 99.15 100.00 0.228 

T5_3 -3 0.00 0.34 0.84 2.03 29.82 97.90 100.00 0.213 

T5_6 -6 0.00 0.37 1.34 3.75 12.94 92.84 100.00 0.192 

T5_S 1 0.00 0.02 0.09 3.03 36.97 98.30 100.00 0.223 
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In this context, it should be noted that beach nourishment interventions have a maintenance character, 
the effectiveness of which is also related to their periodic replication.    

 It is desirable that interventions be accompanied by restoration (including through naturalistic 
engineering techniques) of the dune cordon that characterizes the area. It is useful to remark that the 
elevation, and especially the width, should be referred to the long-term condition of the transverse 
profile and not to that obtained in the period immediately following the interventions.  

Considering an annual closure depth of about 7.0 m, the corresponding spill volume reaches about 7 
m3/m of new sediment of similar grain size to the existing sediment for each meter of (long-term) 
shoreline advance. As an example, to achieve a (long-term) shoreline advance of 10 m requires a spill 
of 70 m3/m.  

For each of the 5 areas of significant criticality, the volume of new sediment to be poured in order to 
achieve shoreline advancement in the long-term (post-intervention) condition about 20 m away from 
the generic inodible contour (refer to the map annexes for further details), i.e., from the foot of the 
dune, was estimated. 

In this regard, it is important to emphasize the importance of finding the "sand" resource and how the 
region already has in place a study aimed at defining an "Operational Plan for the identification of 
submarine sand deposits that can be used for artificial nourishment of the region's eroding sandy 
shorelines". 

2.7. REQUIREMENTS  

�x Protected areas and Natura 2000 Network sites  

The intervention areas fall within the perimeter of the Natura 2000 Network site SCI/ZPS 
IT9140002 "Litorale Brindisino". The areas constituting the SCI are substantially incorporated 
in the perimeter of the Regional Natural Park "Dune Costiere da Torre Canne a Torre S. 
Leonardo," which is responsible for the management of the area (Regional Law October 27, 
2006, No. 31).  

Since the areas of intervention fall within a Natura 2000 Network site, the existence and 
significance of negative impacts on habitats or species of community interest should be 
verified through Environmental Impact Assessment (E.Inc.A) and Environmental Impact 
Assessment (VA, EIA) 

The provisions of Regional Regulation No. 6 of 10/058/2016  containing Conservation 
Measures in accordance with Community Directives 2009/147 and 92/43 and D.P.R. 357/97 
for Sites of Community Importance (SCI) and Regional Regulation No. 12 of 10/05/2017  
containing Conservation Objectives for Natura 2000 Network sites of the Apulia Region must 
also be complied with. 

 

�x Landscape constraint  

The area of intervention affects the coastal territory and protected areas (Regional Natural 
Park of Coastal Dunes) and as such is subject to the protections provided by art. 142 of 
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Legislative Decree 22/01/2004 no. 42 "Code of cultural heritage and landscape" (article so 
replaced by art. 12 of Legislative Decree no. 157 of 2006, then amended by art. 2 of Legislative 
Decree no. 63 of 2008).  

 

�x Hydraulic constra ints  

There are low, medium and high hydraulic hazard areas in the intervention area. The planned 
interventions are aimed to �òimprove the hydraulic safety of the area�ó and they can be classified 
as "environmental restoration and improvement interventions, which, among other things, 
promote the reconstruction of natural processes and balances." 

 

2.8. TECHNICAL DESIGN REQUIREMENTS  

The following list is illustrative and not exhaustive. The complete determination of the applicable rules 
and standards is left to the designers. 

 
�x �òLinee Guida per la Difesa della Costa dai fenomeni di Erosione e dagli effetti dei Cambiamenti 

Climatici�ó�á prepared by ISPRA - Version 2018; 
�x "Linee Guida per la Gestione delle Biomasse Vegetali Spiaggiate (B.V.S.)" Approved by the State 

Property and Heritage Service of the Region of Puglia by D.D. No. 229/2015; 
�x Regional Coastal Plan Apulia Region; 
�x Decree No. 173 of July 15, 2016 - Regolamento recante modalità e criteri tecnici per 

�Ž�ï�ƒ�—�–�‘�”�‹�œ�œ�ƒ�œ�‹�‘�•�‡���ƒ�Ž�Ž�ï�‹�•�•�‡�”�•�‹�‘�•�‡���‹�•���•�ƒ�”�‡���†�‡�‹���•�ƒ�–�‡�”�‹�ƒ�Ž�‹���†�‹���‡�•�…�ƒ�˜�‘���†�‹���ˆ�‘�•�†�ƒ�Ž�‹���•�ƒ�”�‹�•�‹�ä 

 

 

 

3. INTERVENTION DESIGN 

 

3.1. DESIGN LEVELS AND SUMMARY OF REQUIRED DESIGN DELIVERABLES  

The design should be on three levels: technical and economic feasibility project, final and executive. 

As part of the technical and economic feasibility project, the following reports should be prepared: 

�x R1: Explanatory report;  
�x R2: Technical report; 
�x R3: Environmental pre-feasibility study; 
�x R4: Specialist studies; 
�x R5: Geological report; 
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�x R6: First guidance and measures aimed at protecting health and safety in the workplace for the 
preparation of safety plans; 

�x R7: Summary calculation of costs; 
�x R8: Project economic framework. 

 

As part of the final design, the following reports should be prepared: 

�x R1: General report ;  
�x R2: Specialist reports (meteomarine study, morphodynamic study, morphological study); 
�x R3: Geological report; 
�x R4: List of unit prices; 
�x R5: Estimated metric calculation, labor incidence and economic framework;  
�x R6: Descriptive and performance specification of technical elements; 
�x R7: First guidance and provisions for the preparation of the safety plan; 
�x R8: Landscape report; 
�x R9: Timetable; 
�x R10: Environmental impact study; 

 

As part of the executive design, the following reports (in addition to those in the final design) 
should be prepared: 

�x R1: Safety and coordination plan and labor incidence framework; 
�x R2: Contract outline and special specifications. 

 

The following graphic drawings are required for the three levels of design, for each planned 
intervention : 

�x T1: Chorographic framework; 
�x T2: Plan of the current state; 
�x T3: Project planimetry; 
�x T4: Key plan and model sections. 

 

3.2. FINANCIAL LIMITS  

The economic estimate of beach nourishment interventions, aimed at mitigating the erosion process 
taking place in the 5 identified areas, can be summarized as follows (refer to the map annexes for 
identification of the areas): 

 
Table 3-1: Economic estimation of the planned beach nourishment interventions in the 5 identified areas. 

BEACH NOURISHMENT INTERVENTIONS 

Volume of sediment to be spilled ~189500 m3 
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Supply and laying of sediment for beach nourishment �t�r���@���•3 

Cost of intervention (zone 1 and 2)  1038000  �@ 

Cost of intervention (zone 3, 4 and 5) �t�y�s�t�r�r�r���@ 

V.A.T. (22%) 8250�r�r���@ 

Technical costs (10%) 375�r�r�r���@ 

General costs (5%) 187�w�r�r���@ 

Unexpected (~2%) 745�r�r���@ 

Total cost   5212�r�r�r���@ 

 

In this regard, it is specified that the cost for the supply and laying of beach nourishment sediment, 
�‡�•�–�‹�•�ƒ�–�‡�†���ƒ�–���t�r���@���•�u���™�ƒ�•���†�‡�†�—�…�‡�†���„�ƒ�•�‡�†���‘�•���–�Š�‡���…�‘�•�•�—�Ž�–�ƒ�–�‹�‘�•���‘�ˆ���•�‘�•�‡���”�‡�‰�‹�‘�•�ƒ�Ž���’�”�‹�…�‡���Ž�‹�•�–�•�á���†�‡�†�‹�…�ƒ�–�‡�†���–�‘��
maritime works (e.g. Basilicata Region, Abruzzo Region, etc.). 

4. EXECUTION OF WORKS 

 

4.1. MODE OF EXECUTION  

 

As previously outlined, the intervention strategy aimed at mitigating the erosive phenomenon taking 
place along the coastline of the Regional Natural Park "Dune Costiere da Torre Canne a Torre S. 
Leonardo" is expressed in the plan of beach nourishment interventions, with the aim of restoring the 
elevation (at least equal to about 2.5 m) and the width (at least equal to 20 m) of the emerged portion 
of the beach (refer to the cartographic attachments for the identification of the areas). 

 t is desirable that interventions be accompanied by restoration (including through naturalistic 
engineering techniques) of the dune cordon that characterizes the area.  

It is useful to note that the elevation, and especially the width, should be referred to the long-term 
condition of the cross-sectional profile and not to that obtained in the period immediately following 
the interventions.  

In this regard, it should be emphasized that the beach nourishment sediment spill will have to be 
placed by making a portion of the emerged beach (in a morphodynamic non-equilibrium  condition) 
that will be larger than the condition it will naturally tend to assume at after the first storm (at long-
term, see Figure 4-1). 

In this context, a retreat of the post-spill shoreline by the first storm should not be surprising. This will 
have the effect of redistributing the spilled sediment, removing some of the spilled sediment on the 
emerged beach (green area in Figure 4-1), to place it according to an equilibrium profile, in the 
submerged part (yellow area in Figure 4-1), up to the closure depth.   
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Thereafter, the shoreline will naturally evolve following the same current evolutionary trend. This 
aspect, therefore, highlights the need to repeat the intervention at intervals of 3 to 5 years. 

As shown in the attachments to this document, beach nourishment will have to be carried out with 
sediment having an average diameter d50 between 0.25J0.3 mm which is larger than that of the 
sediment that currently characterize the shoreline (see Table 2-8), in order to increase its stability. 

 

 

Figure 4-1: Illustrative diagram in cross-sectional view, of a generic beach nourishment operation. The yellow line 
refers to the current equilibrium profile. The dashed green line refers to the spill profile, while the green 
line to the equilibrium profile after the first (or long-term) storm.   

4.2. INTERVENTION PRIORITIES.  

The priority concerning the 5 nourishment interventions within the Regional Natural Park "Dune 
Costiere daTorre Canne a Torre S. Leonardo" is related to the average direction of littoral solid 
transport. Consistent with the prevailing average direction of wave propagation (vedi Figure 2-4), the 
solid transport is directed towards S-E.  

Therefore, the priority of interventions should follow the North-South direction, according to the 
numbering shown in Figure 2-1.  
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