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1 The Floods Directive 2007/60/ EC in Greece

e Floods Directive 2007/60/EC, of European Parliament and the Council of the 23rd of October
2007 for the flood risk assessment and management.

e Incorporation in the Greek Legislation: Joint Ministerial Decision No. 31822/1542/E103/2010
(Government Gazette Issue B' 1108/21.07.2010).

e Amendment by Joint Ministerial Decision No. 177772/924/2017 (Government Gazette Issue
B'2140/22.06.2017).

e Amendment by Law 5037/2023 (Government Gazette Issue A' 78/29.03.2023).
The Floods Directive 2007/60/EC is implemented in Greece in three stages:

Stage 1: Preparation of the Preliminary Flood Risk Assessment (PFRA) for each river basin and
the identification of Areas of Potential Significant Flood Risk - APSFRs.

Stage 2: Preparation of Flood Hazard Maps and Flood Risk Maps in Areas of Potential Significant
Flood Risk — APSFRs

Stage 3: Preparation of Flood Risk Management Plans, including Program of Measures, for the
Areas of Potential Significant Flood Risk - APSFRs.

The above shall be reviewed every 6 years.

1st implementation cycle of Directive 2007 /60/EC

1. Preparation and submission to the EU of the Preliminary Flood Risk Assessment (PFRA) for the
14 Water Districts of Greece and identification of the Areas of Potential Significant Flood Risk -
APSFRs (2012).

2. Preparation and submission to the EU of the 1st Flood Hazard Maps and Flood Risk Maps (2017).

3. Preparation and submission to the EU of the 1st Flood Risk Management Plans. The 1st Flood
Risk Management Plans of the Eastern Peloponnese Water District (EL03) was approved with
Decision MoEE/SSSfW/41346/322/ Government Gazette Issue B' 2640/05.07.2018.

2nd implementation cycle of Directive 2007 /60/EC

1. Preparation and submission to the EU of the 1st Revision of the Preliminary Flood Risk
Assessment (1st PFRA) for the 14 Water Districts of Greece and review of the Areas of Potential
Significant Flood Risk - APSFRs (2020).

2. Following the open international tender, the General Directorate of Water of the Ministry of
Environment and Energy assigned the:

a. Preparation of Flood Hazard Maps (FHP) and Flood Risk Maps (FRM) in the Areas of
Potential Significant Flood Risk - APSFRs (2023),

b. Preparation of the 1st review of the Flood Risk Management Plan (FRMP) which is under
consultation

ELO3_.D19 R1-1
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c. Preparation of the Strategic Environmental Assessment (SEA) for the 1st Revision of the
FRMP.

Competent Authorities

The Hellenic Ministry of Environment and Energy / General Directorate for Water formulates the
policy for water protection and management while also monitors its implementation. The Water
Directorates, under the Decentralized Administration, are responsible for water protection and
management, including flood risk. For the Eastern Peloponnese Water District (EL03), the competent
authority is the Water Directorate of Peloponnese.

Table 1-1: River basins and the competent Decentralized Authorities of the Eastern Peloponnese Water
District (EL03)

Competent Decentralized Administration/ Water
Directorate Y(according to Government Gazette

Regions that fall
Water District River Basin geographically within

the limits of the RB 1383/B/2-9-10, Government Gazette 1572/B/28-9-

10 and Government Gazette 87/A/7-6-2010)

Eastern Tripoli Plateau Peloponnese (100%) Decentralized Administration of Peloponnese,

Peloponnese (RB 30) Western Greece and the Ionian Sea/ Peloponnese
Water Directorate

Eastern Streams of Argolic Peloponnese (87%) Decentralized Administration of Peloponnese,

Peloponnese Gulf (RB 31) Attica (13%) Western Greece and the lonian Sea/ Peloponnese

Water Directorate
Decentralized Administration of Attica / Water
Directorate of Attica*
Eastern Evrotas Peloponnese (100%) Decentralized Administration of Peloponnese,
Peloponnese (RB33) Western Greece and the lonian Sea/ Peloponnese
Water Directorate

1The Official Gazette refers to the former "state" Regions, whose responsibilities are exercised, according to Article
280 of Law 3258/2010 (Official Gazette 87/A/7-6-10), by the Decentralized Administrations, with the exception of
the responsibilities that fall under Article 186 of the same law to the Elected Regions.
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2 The Eastern Peloponnese Water District ELO3

The Eastern Peloponnese Water District (ELO3) geographically extends across the eastern and
southeastern Peloponnese. It also includes the islands of Poros, Hydra, Spetses, Spetsopoula, Dokos,
Kythira, and Antikythira, as well as the Methana peninsula. To the west, it borders the Western
Peloponnese Water District (EL01), and to the north, the Northern Peloponnese Water District (EL02).
The total area of the district is 8,442 km?. Administratively, this area wholly or partially includes the
Regional Units of Argolida, Arcadia, Corinthia, Laconia, Messinia, and Islands. Regarding the natural and
geomorphological boundaries of the district: to the west are Mount Taygetos and Mount Mainalo, to the
north the mountain axis of Oligyrtos-Lyrkeio-Onios, to the east Mount Parnon, the Argolic Gulf and the
Gulf of Epidaurus, and to the south the Laconian Gulf.

The Eastern Peloponnese Water District consists of the following River Basins:
e Tripoli Plateau River Basin (EL0330) with an area of 907 km?

e Argolic Gulf Streams River Basin (EL0331) with an area of 5,296 km?

e Evrotas River Basin (EL0333) with an area of 2,239 km?

Regarding the morphology of the Water District, the average elevation is 523.5 m. The average slope is
30.70%. About 41.0% of the district is classified as mountainous (elevation above 600 m), 34.9% as
semi-mountainous (elevation between 200 m and 600 m), and 24.1% as lowland (elevation less than
200 m).

In the Eastern Peloponnese Water District, the dominant land use is agriculture, covering about 50%.
According to the 2011 census, the total actual population in the Tripoli Plateau Basin (EL0330) amounts
to 45,401 residents. The general population trend for the area is estimated at an increase of
approximately 1.37% during the decade 2001-2011. In the Argolic Gulf Streams Basin (EL0331), the
total actual population is 169,671 residents, with a population decrease estimated at approximately
7.55% during the same period. Finally, in the Eurotas Basin (EL0333), the actual population amounts to
55,277 residents, with a population decrease estimated at approximately 10.44% during the decade
2001-2011.

Across the entire Water District, total annual water demand for all activities and uses amounts to
approximately 370 million m3. Agriculture (irrigated areas), being the main water user, consumes
approximately 88% (~327 million m?) of total water demand, industry about 2.0% (~7.7 million m?),
domestic supply about 8.5% (~31.4 million m?), and livestock about 1.2% (~4.5 million m?). As for the
total estimated water abstractions in the Eastern Peloponnese Water District (EL03), they amount to
approximately 445 hm?, considering 30% network losses due to irrigation of private areas. If losses due
to private irrigation are excluded, abstractions are estimated at approximately 350 hm?.
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Figure 2-1: Eastern Peloponnese Water District (EL03) and its River Basins
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3 1strevision of the Preliminary Flood Risk Assessment

During the 1st revision of the PFRA, the following have been reviewed and updated: the Preliminary
Flood Risk Assessment for all the Water Districts of the country, the list of Historical Floods and
Significant Historical Floods as well as the Areas of Potential Significant Flood Risk (APSFRs).

Between the 1st PFRA and the 1st revision of the PFRA, during the period 2012 - 2018, 130 historical
flood events were recorded in the WD ELO03, of which 113 are characterized as significant historical
flood events since they had particularly large consequences in terms of either human casualties,
financial compensation, or size of the flooded area. The region where most floods have occurred is the
Tripoli Plateau.

For the Eastern Peloponnese Water District, 8 Areas of Potential Significant Flood Risk (APSFRs) in total
are identified according to the methodology applied. These 8 Areas of Potential Significant Flood Risk
(APSFRs) resulted from the consolidation and expansion of the APSFR that were identified in the 2012
PFRA.

Table 3-1: Revised APSFR in the Eastern Peloponnese Water District EL03

Percentage

RE of RB

Area (km 2)

Low-lyi f Evrotas ri Skala, El
ow-lying zone of Evrotas river (Skala, Elos EL0333 3.0%

1 ttl t d other L ian Gulf ELO3APSFR001 133,7
settlements) and other Laconian Gu EL0331 13%

streams

2 Evrotas River Valley at Sparta ELO3APSFR002 EL0333 53% 118,3

3 Plains of Astros and Dafnon stream ELO3APSFR003 EL0331 0,7% 38,9

4  Low-lying zone of Rados River ELO3APSFR004 EL0331 0,5% 28,2

5 Tripoli Plateau ELO3APSFR005 EL0330 25,5% 231,7
Low-lyi fA -Nafplio-D

6 OV yingzones oL ArgosTRAIPUOTLIIEPANo by 13 APSFRO06  EL0331 3,5% 184,1
streams

7  Plains of Vlacherna ELO3APSFR007 EL0330 5,5% 49,9
Other low-lyi in the Municipaliti

8 eriow-lying zones il the MuniCcipaliies gy ,3ApPSFRO08  EL0330  6,5% 59,4

of Ermionida and Epidaurus

TOTAL 844,11

Difference with PFRA 2012 +39,3%

Percentage of total WD*** 10%

***The total area of the WD EL03 is 8.442 km 2
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Figure 3-1: Revised APSFRs of the Eastern Peloponnsese Water District (EL03)
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4 Hydrology of the Eastern Peloponnese Water District
(ELO3)

According to the Floods Directive 2007/60/EC and the relevant Joint Ministerial Decision No.
31822/1542/E103/21.7.2010 which incorporates the Directive into the National Law, it is foreseen that
for each watercourse the hydrographs (average, favorable and unfavorable conditions) are carried out
for the following scenarios:

e Floods with return period T = 50 years, high probability of exceedance
¢ Floods with return period T = 100 years, average probability of exceedance

o Floods with return period T = 1000 years, low probability of exceedance

During the 1st revision of the FRMP, the rainfall curves are revised. This work is carried out for the entire
country. The rainfall curves are a parametric relationship that connects the intensity of rainfall with the
return period for each rainfall duration. As for the design rainfall (AH) and the peak flow (AQ) in the WD
ELO03, the following are observed:

Design Rainfall (AH)

e For return periods of T=50 and 100 years, changes in design rainfall are small to moderate,
mostly negative (i.e., rainfall decreases) in Argolida, Laconia, and the basins of the Vrasatis and
Tanos rivers. Slight increases in design rainfall are noted in the Tripoli plateau and in the
upstream sub-basins of the Evrotas River.

e For return period of T=1000 years, changes in design rainfall are moderate to large, with the
same trends observed as above.

Peak Flow (AQ)

e For T =50, 100, and 1000 years, discharge changes are generally small to moderate, mostly
negative (reduced from the 1st FRMP implementation cycle) throughout most of EL03 WD.
Slight increases in peak flow appear mainly in sub-basins near the mouth of the Evrotas River in
Laconia.

For the hydrological simulation the new Digital Terrain Model is used, which is based on the latest 2m x
2m resolution DTM of the Hellenic Cadastre. Thus, the morphometric-geometric characteristics of the
basins and sub-basins are extracted: area, maximum, average and outlet elevation as well as the length
of the main river reach. Hyetograph are calculated for design storms with return periods T = 50, 100,
and 1000 years and rainfall duration D, multiple of the basin concentration time, based on the revised
rainfall curves and the morphometric-geometric characteristics. The point precipitation is converted to
surface precipitation, through a surface runoff coefficient. The hyetograph are calculated as follows:

e with the alternating block method for moderate and high probability of flood occurrence, i.e.
with return periods of 100 and 50 years, respectively

ELO3_D19 R1 -7
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e with the method of the least favorable order of design hyetogram for low probability floods, i.e.
with return periods of 1000 years (worst profile)

The effective precipitation is estimated separately in each sub-basin, using the curve number (CN). The
estimation is made for three types of soil moisture conditions. In addition to that, the burnt areas are
taken into consideration to increase the curve number in each sub-basin. To convert the hyetograph
(rainfall) into runoff (discharge), the flood hydrographs of each rain event are estimated taking into
account the concentration time, the duration of rainfall and the Unit Hydrograph of each basin / sub-
basin. For the hydrological routing of the flood wave within a stream reach, the Muskingum method
and the lag time method are used. The flood hydrographs are generated using the free of charge
software HEC - HMS 4.10 (Hydrologic Engineering Center - Hydrologic Modeling System). With HEC -
HMS it is possible to model all the hydrological processes (calculation of hydrological losses,
transformation of active precipitation into direct runoff, hydrological routing, etc.) that happen during
the transformation of precipitation into runoff in dendritic- type basins.

The following table contains the results of the hydrological simulation for the three return periods
considered and for average humidity conditions:

Table 4-1: Overview of the hydrological simulation results per basin for average humidity conditions

3/ 3/ 3/ i
no Basin Code Description alil;rf?(ﬁz Q'I(‘I:S OS) QT(:; 0 ; ) %S;‘O 03) Duration
1 ELO331FR0007 Mariorema S. 273,11 417,30 621,10 2151,50 24
2 ELO0333FROOF15 Langadia S. 40,18 171,30 237,00 650,30 24
3 ELO0333FR00F14  Vasilopotamos S. 23,60 98,10 136,00 372,80 24
4 ELO0333FR0002 Evrotas R. 1.668,63 2734,30 384290 11813,30 48
5 ELO0331FRO0F13 Stravorema S. 18,57 92,10 124,10 308,90 24
6 EL0331FRO0OF12 Korakofolia S. 125,51 241,00 361,30 1376,30 24
7 EL0331FROOF11 Langada S. 10,76 76,10 102,30 246,70 12
8 ELO0331FR0015 Vrasatis S. 250,10 207,80 341,20 1666,00 12
9 ELO0331FROOF10 Astros Bay 1# 10,76 27,60 43,30 172,90 12
10 ELO0331FRO0F16 Skatias S. 3,43 12,50 19,40 73,10 12
11 ELO0331FROOF8 Astros Bay 2# 5,78 27,00 38,50 113,50 12
12 EL0331FR0019 Tanos R. 248,19 424,20 622,30 2117,20 24
13 ELO0331FRO0F6 Erasinos R. 86,95 149,50 224,30 801,90 24
14 ELO0331FR0002 Inachos R. 651,87 859,60 1305,50 4978,40 24
15 ELO0331FROOF5 Xeria S. 120,80 166,40 254,50 982,80 24
16 EL0331FRO0F4 Megalo S. 30,26 92,70 129,10 359,80 12
17 ELO0331FRO0OF3 Aria# 24,45 61,40 87,80 265,70 12
18 EL0331FROOF2 Daphnorema 71,27 83,40 129,80 526,90 12
19 ELO0331FR0033 Rados R. 181,67 131,50 218,70 1176,80 24
20 EL0331FROOF1 Iria# 5,22 2,50 4,60 28,90 12
21 ELO0331FR0023 Xovrio S. 169,14 223,70 353,30 1302,50 24
22 ELO0331FROOF7 Koutouzaika# 5,73 4,40 9,10 76,70 12
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Surface
area (kmz2)

Q (m3/s) Q (m3/s) Q(m3/s) Duration

Basin Code T=50 T=100 T=1000 (hrs)

Description

23 EL0331FROOF9 Plakoula S. 19,60 4540 70,90 281,90 12
24 EL0330FROOF17 OrCh"”]‘gea“S‘i’zmos‘sd 207,20 29420 443,10 1647,70 24
25 EL0330FROOF16 Tripolis Closed Basin 698,86 906,70 128570 395590 48
26 EL0333FRO0F42 Dichovas S. 2547 15490 214,60 589,70 12
27 EL0331FROOF38 Asopos 2# 4,01 2230 3020 76,00 12
28 EL0331FRO0F37 Asopos 1# 4,54 20,90 2840 72,20 12
29 EL0331FRO0F39 Potamia S. 17,60 77,80 107,50 287,60 12
30 EL0333FROOF40  Mavrovounion# 8,05 84,80 111,00 248,50 12
31 EL0333FR0003 Platis R. 183,08 100290 1332,10 3077,10 24
32 EL0333FRO0F41  TourkovrisiS. 58,43 326,50 450,90 1183,70 12
33 EL0331FR0011 Daphnon S. 341,59 219,50 381,70 242880 24
34 EL0331FROOF33  GiannakakiS. 11871 3800 73,10 541,50 12
35 EL0331FROOF34 Palaia Epidavros# 6517 4510 79,80 439,30 12
36 EL0331FRO0F29 Vathy S. 19,46 79,60 109,10 285,70 12
37 ELO331FROOF22  Samparizas S. 7,67 56,00 7500 178,60 12
38 EL0331FROOF18 Varela S. 23,47 160,20 21520 528,70 12
39 EL0331FRO0F20 Solinarion# 2,75 2400 31,80 73,20 12
40 EL0331FROOF30  Koilada Bay# 25,66 92,90 131,80 384,70 12
41 EL0331FRO0F31 Fournoi# 18,94 32,00 51,40 221,80 12
42 EL0331FROOF32 Didyma Closed Basin 27,70 20,70 3850 244,30 12
43 EL0331FRO0OF19 Metochio# 2,54 1860 2410 51,80 12
44 EL0331FRO0F21 Pigadia# 1,22 1020 13,50 30,40 12
45 EL0331FROOF23  Agia Aikaterini# 2,57 20,60 27,40 64,90 12
46 EL0331FRO0F24 Plepiou S. 10,02 62,60 84,70 210,30 12
47 EL0331FROOF28 Kapari Bay (Potokia)# 14,39 5890 82,00 223,00 12
48 EL0331FROOF27 Remataki 25,13 6520 98,00 351,70 12
49 EL0331FROOF36 Chilorema 130,27 162,80 257,70 1083,10 24
50 EL0331FROOF35 Tzami S. 78,91 3550 68,10 575,00 12
51 EL0331FROOF25 Rorou S. 33,65 182,60 246,10 647,30 12
52 EL0331FRO0OF26 Lake of Thermisia# 4,93 42,00 5690 140,70 12
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5 Hydraulic Simulation of the Eastern Peloponnese
Water District (EL03)

During the 1st implementation cycle of the Directive 2007/60/EC, 52 river basins and 1238
watercourses were identified. In the present 2nd implementation cycle, 27 new river basins and 256
watercourses are added. Hydraulic simulation is carried out for the following watercourses:

Rivers, streams and torrents that are added in the APSFRs according to the 1st review of the
PFRA,

Rivers, streams and torrents within the APSFRs, since the 1st implementation cycle of the
2007/60/EC Directive, and had not been included in the hydraulic simulation

Rivers, streams and torrents within the APSFRs since the 1st implementation cycle but with
newly added reaches in the present cycle

Rivers, streams and torrents within the APSFRs since the 1st implementation cycle that
underwent significant changes (e.g. implementation of flood protection structures).

For the hydraulic simulation, 2D model analysis is performed with non-steady conditions, using the
hydrographs derived from the hydrological analysis. The input data for the hydraulic simulation consist
of the following:

The Digital Terrain Model, based on the latest 2m x 2m resolution DTM of the Hellenic Cadastral,
processed adequately,

Topographic data and site inspections of existing structures,

Hydrographs - Boundary conditions and hydrographs for cross-border basins-lakes, as derived
from the hydrological analysis,

roughness of the Manning coefficient based on the latest land use data,

Initial conditions and assumptions for the sake of the hydraulic simulation.

For the hydraulic simulation, the free-of-charge HEC - RAS software version 6.4.1 created by the U.S.
Army Corps of Engineers (U.S. Army Corps of Engineers), is used. The software can be used both for
steady and unsteady flow conditions and calculates the water characteristics such as depth, level and
flow velocity any time during the simulation as well as their maximum and minimum values. Finally, it

can simulate a wide range of structures, including bridges, culverts and spillways/elevators.

In the following figure, a snapshot of the HEC - RAS 6.4.1 graphical environment while adding a bridge
into a 2D model is presented.
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Figure 5-1: Snapshot of the HEC - RAS 6.4.1 graphical environment showing the DTM, the 2D grid and
structures perpendicular to the stream flow.
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Figure 5-2: Snapshot of the HEC - RAS 6.4.1 graphical environment showing the geometric characteristics
of the bridge when inputting it in the 2D model
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6 Flood Hazard Maps - FHMs

The FHMs are presented at a scale of 1:25,000 for the three return period scenarios (T=50, 100 and
1000 years) for flooding due to river/lakes.

For all the points of interest affected by river/lake flooding, the arrival and residence time of the flood
wave are calculated for flow depths =0.3 m. The FHMs from river/lake flooding present the spatial
distribution of both the maximum depth and the maximum water velocity for the three return period
scenarios. The FHMs from the average sea level rise present the spatial distribution of the maximum
flow depth. The above-mentioned are presented in the appropriate color scales. The FHMs from
river/lake flooding additionally present:

e The points of interest

e The arrival and residence time of the flood wave at the points of interest in the form of table

e the boundaries of the APSFRs as determined at the 1st revision of the Preliminary Flood Risk
Assessment (PFRA)

e The names of local city/towns

e Existing structures (bridges, culverts, dams, embankments, terraces). It is noted that structures
also include the site inspections carried out to ensure the dimensions of the most important
structures along the streams to be considered in the hydraulic simulation.

e Inundation surface due to sea level rise for T=50 and T=100 years return period

e (Coastline

e The axis and the chainage (every 500 or 1000 meters from downstream to upstream) of the
rivers that are simulated

o the boundaries of neighboring Water Districts
e Points showing
v small settlements or places within cities
v" locations of important projects (bridges, embankments, culverts, dams, etc.)

v important land uses (archaeological sites, industries, WWTP, WTP, etc.)

For the ELO3 WD, mean sea level rise is not estimated more than 1m and therefore, FHMs for Sea
Flooding (SF) are not created.

Comparing the FHMs from river/lake flooding of the 1st implementation cycle with the ones of the 2nd
implementation cycle of the 2007 /60/EC Directive, the following are observed:

In the present implementation cycle of the FRMPs, for T=50 years return period a decrease in the total
area is observed, for T=100 years return period the total area is almost the same while for the T=1000
years return period the total area is increased compared to the 1st implementation cycle of the FRMPs.
More specifically, for T=50 years return period, the total area decreased approximately by 10%, for
T=100 years return period the total area increased 1%, while for T=1000 years return period the total
area increased approximately by 30%. As for the flood hazard results, although all five (5) classes of

ELO3_D19_R1 - 12



Hellenic Mmlstr}.r of Environment .and Energy/ 1st Revision of the Flood Risk Management Plan for River Basins of the
General Secretariat for Natural Environment and ce
Eastern Peloponnese Water District (EL03)

Water‘ General Directorate for Water

Translation into English of the summary reports of the methodologies and
DELIVERABLE 19 results of the Deliverables studies

flood intensity are observed both in the present 1st revision and in the 1st implementation cycle of the
FRMPs, the class of very low flood intensity is almost zero in the present 1st revision of the FRMPs. More
specifically, in the 1st Revision of the FRMs for T=50 years return period, the area with very low flood
intensity is reduced by 97%, the area with low flood intensity is increased approximately by 20%, the
area with moderate flood intensity is increased by 45%, the area with high flood intensity is increased
by 98% and the area with very high flood intensity is increased by 500%, compared to the 1st
implementation cycle of the FRMs. For T=100 years return period, in the 1st revision of the FRMPs, the
area with very low flood intensity is reduced by 98%, the area with low flood intensity is decreased
approximately by 1%, increased by 65% for moderate flood intensity, by 80% for high flood intensity
and by 400% for very high flood intensity, compared to the 1st implementation cycle of the FRMPs.
Finally, for T=1000 years return period in the 1st revision of the FRMPs, the area with very low flood
intensity is reduced by 100%, the one with low flood intensity is reduced by 15%, increased by 70% for
moderate flood intensity, by 65% for high flood intensity and by 420% for very high flood intensity,
compared to the 1stimplementation cycle of the FRMPs.
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Figure 6-1: Distribution of FHMs and FRMs for river/lake flooding
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Figure 6-2: Indicative section of a FHM from river/lake flooding in the low-lying zone of Evrotas river along
the Laconian Gulf, ELO3APSFR001, with color grading of maximum depth for T=100 years return period
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Figure 6-3: Indicative section of a FHM from river/lake flooding in the low-lying zone of Evrotas river along
the Laconian Gulf, ELO3APSFR001, with color grading of maximum velocity for T=100 years return period
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7 Flood Risk Maps - FRMs

The FRMs due to river/lake flooding are presented at a scale of 1:25,000 for the three return period
scenarios (T=50, 100 and 1000 years). The FRMs show land uses, economic activities, protected areas
and cultural heritage monuments which fall with the inundated area.

More specifically, the FRMs depict the following elements that are inundated: affected population, health
and social infrastructure, water supply infrastructure, energy infrastructure, civil protection
infrastructure, rural areas, livestock units, tourist attraction spots, industries both inside and outside
industrial concentrations, road network, railway network, airports, Wastewater Treatment Plants,
urban waste disposal and management areas, protected areas, monuments, archaeological sites,
recreational areas and settlements.

The FRMs are accompanied by the following maps:

Soil Erosion Map, in scale 1:300,000, and the soil erosion classes with appropriate chromatic
grading in 5 levels.

Flood Maximum Potential Impact Map (for river/lake flooding), at a scale of 1:300,000 and
1:100,000, and the vulnerability classes with appropriate chromatic grading in 5 levels.

Flood Intensity Degree of Influence Map (3 for river/lake flooding), at a scale of 1:300,000
and 1:100,000, and the influence level classes with appropriate chromatic grading in 5 levels.

Flood Impact Assessment Map (3 for river/lake flooding), at a scale of 1:300,000 and
1:100,000, and the impact level with appropriate chromatic grading in 5 levels.

The Flood Risk Assessment in WD ELO3 shows that the greatest flood risk occurs for T=50 years:

In the settlement of Skala (especially south of it), in the settlements of Elos area and east of
Trinisa (ELO3APSFR001)

East of Sparta in lowland areas due to urban/rural activities and cultural infrastructure
(ELO3APSFR002)

In the settlement of Leonidio, northern of the settlement of Agios Andreas, as well as in the
settlement of Doliana (ELO3APSFR003)

In the settlement of Ano Karnezaika (ELO3APSFR004)

In the city of Tripoli, as well as in the settlements of Kapsas, Partheni, Simades, Nestani, near
Artemisio. In the city of Tripoli, due to high concentration of activities, while in the other areas
due to the concentration of urban, cultural, and agricultural activities (ELO3APSFR005)

In the cities of Argos and Nafplio, due to the high concentration of activities (mainly urban and
peri-urban), and in the area of Nea Kios, due to urban, industrial, and tourism-related activities.
In the Argolic plain area, there are also large areas of tree crops (fruit trees - orange groves).

In the settlements of Kandila, Limni, and Palaiopyrgos, due to both urban and agricultural
activities (ELO3APSFR007)
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In the settlement of Epano Epidavros, as well as near the settlement of Didyma and Kranidi Plain
(ELO3APSFR008)

The greatest flood risk for T=100 years occurs:

In the settlement of Skala (especially south of it), in the settlements of Agioi Taxiarches,
Leimonas, Elos, Asteri, and eastern of the settlement of Trinisa (ELO3APSFR001)

Near the city of Sparta, in the plain area to the east, due to the concentration of activities (urban
and peri-urban concentration, agricultural activities, wastewater treatment facilities, and
cultural infrastructure) (ELO3APSFR002)

Along the coastal settlement of Astros, along the settlement of Leonidio, northern of the
settlement of Agios Andreas, as well as in the settlement of Doliana (ELO3APSFR003)

In the settlement of Ano Karnezaika (ELO3APSFR004)

In the city of Tripoli, as well as in the settlements of Kapsas, Partheni, Simades, Nestani, and near
the settlement of Artemisio. In the city of Tripoli, due to high concentration of activities, while in
the other areas due to the concentration of urban, cultural, and agricultural activities
(ELO3APSFR005)

In the cities of Argos and Nafplio, due to the high concentration of activities (mainly urban and
peri-urban), and in the area of Nea Kios, due to urban, industrial, and tourism-related activities.
In the Argolic plain area, there are also large areas of tree crops (fruit trees - orange groves).
Additionally, high flood risk is observed in the settlement of Dalamanara (ELO3APSFR006)

In the settlements of Kandila, Limni, and Palaiopyrgos, due to both urban and agricultural
activities (ELO3APSFRO007)

In the settlement of Epano Epidavros, as well as near the settlement of Didyma and Kranidi Plain
(ELO3APSFR008)

Finally, the greatest flood risk for T=1000 years occurs:

In the wider area of the settlement of Skala (especially south of it), in the settlements of Agioi
Taxiarches, Leimonas, Elos, Asteri, and east of the settlement of Trinisa (ELO3APSFR001)

Near the city of Sparta, in the plain area to the east, due to the concentration of activities (urban
and peri-urban concentration, agricultural activities, wastewater treatment facilities, and
cultural infrastructure) (ELO3APSFR002)

In the coastal area of the settlement of Lakko, in the settlement of Agios Andreas, in the
settlement of Astros, and finally in the settlement of Doliana (ELO3APSFR003)

In the settlement of Ano Karnezaika, as well as in the coastal part of the APSFR, due to the
concentration of tourism activities (ELO3APSFR004)

In wider area of the city of Tripoli, as well as in the settlements of Kapsas, Partheni, Simades,
Nestani, and near the settlement of Artemisio. In the city of Tripoli, due to the high concentration
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of activities, and in the other areas due to urban, cultural, and agricultural activities
(ELO3APSFR005)

e In the cities of Argos and Nafplio, due to the high concentration of activities (mainly urban and
peri-urban), and in the area of Nea Kios, due to urban, industrial, and tourism-related activities.
In the Argolic plain, there are also large areas of tree crops (fruit trees - orange groves).
Additionally, high flood risk for a return period of T=1000 years is observed in the settlement of
Dalamanara, as well as in the Archaeological Site of the Mycenaean Acropolis of Tiryns
(ELO3APSFR006)

e Near the settlement of Vlacherna, as well as in the settlements of Kandila, Limni, and
Palaiopyrgos, due to both urban and agricultural activities (ELO3APSFR007)

e In the settlements of Palaia and Epano Epidavros, as well as near the settlement of Didyma
(ELO3APSFR008).

The areas presenting high, medium and low flood risk for all return periods considered are presented
in detail within the Flood Risk Management Plan of the Eastern Peloponnese Water District (EL03). The
following figures show the percentage of the flood risk classes' distribution within the Eastern
Peloponnese WD from river/lake flooding.
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Figure 7-1: Percentage of flood risk classes from river/lake flooding in the WD ELO03 for T50, T100 and
T1000, respectively

The table below summarizes, for each APSFR, the potentially affected economic activities and the
important infrastructure located within the flooded areas by a T=1000-year return period event.
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Table 7-1: Amount of infrastructure and economic activities located within the flooded area of a T=1000-year event for each APSFR in the Eastern Peloponnese
WD

YTo8oun - Owkovopukn) ELO3APSFR001 ELO3APSFR002 ELO3APSFR003 ELO3APSFR004 ELO3APSFRO05 ELO3APSFRO06 ELO3APSFR007 ELO3APSFR008

ApacTnpléTnTa T = 1000 £tn T =1000 £tn T =1000 £tn T =1000 £tn T =1000 £tn T =1000 £tn T = 1000 £tn T =1000 £tn
Airports 1 1

Clinics

Monuments of

National Importance > 9 15 33 51 3
Monuments of

International 2 1
Importance

School Units 5 6 4 1 21 52 2
Universities

Fire Services 4

Health Centers 1 1 3 7 1
Boreholes 3 2 3 12 16 4

Industries 1 1

IED Industries 1 1

SEVESO industries

Other Industries 9 9 4 15 32 8
Livestock Farms 35 16 16 141 69 29 9
Police departments 3 1 3

Sports facilities 9 1 1

Nursing homes 1 1 1

Wastewater

Treatment Plants 2 1 1 1 1

Water Treatment

Plants
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YTodoun - Otkovopukn) ELO3APSFR001 ELO3APSFR002 ELO3APSFR003 ELO3APSFR004 ELO3APSFR005 ELO3APSFR006 ELO3APSFR0O07 ELO3APSFRO08

ApacTnpléTnTa T = 1000 £tn T =1000 £tn T =1000 £tn T =1000 £tn T =1000 £tn T =1000 £tn T = 1000 £tn T =1000 £tn
Habitats 1 2 1
PPC substations 1 1 2
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Below, an indicative section of a Flood Risk Map (FRM) within the APSFR ELO3APSFR001.

AGXWVIKOG KOATOG

Figure 7-2: Indicative section of a FRM in the low-lying zone of Evrotas river along the Laconian Gulf,
ELO3APSFRO001, illustrating the affected land uses for a flood event with T=100 year return period
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8 Consideration of climate change in the 1st revision of
the FRMPs

The European Union recognizes that changes in the intensity and frequency of extreme rainfall events,
combined with land use change, are expected to increase flood risk across Europe. The present 1st
revision of the FRMPs examines how climate change may affect the frequency of flood events. More
specifically, it is examined whether a current flood event with a 50-, 100- or 1000-year return period
will experience a decrease or increase in its return period due to climate change.

According to the methodology, climate projection data from 675 rain gauge stations across the country
are used to estimate the influence of climate change on the frequency of flood events in terms of rainfall
intensity. These data come from the SWICCA (Service for Water Indicators in Climate Change
Adaptation, 2015-2018) program and are based on 9 combinations of Global Circulation Models (GCMs),
Regional Climate Models (RCMs) and Representative Concentration Pathway (RCP) scenarios.

In the current first revision of the FRMPs, the determination of the new frequency of occurrence of the
design floods—at each point along the rainfall-runoff curve based on climate projections—is carried
out for two future climate periods:

o The middle of the century (2041-2070 or 2050s) and

o The end of the century (2071-2100 or 2080s).
For the ELO03 Water District, the impact of climate change is quite pronounced throughout the Water
District. More specifically:

e Agreater impactis observed in the Argolic Gulf Streams RB (EL0331), where the return periods
are significantly reduced, especially for the 2071-2100 period (2080s) and for the 1000-year
return period scenario.

o For the 2041-2070 period (2050s), the average return period for a T = 50-year event becomes
approximately 28 years due to climate change

e Forthe 2041-2070 period (2050s), the average return period for a T = 100-year event becomes
approximately 53 years due to climate change

e Forthe2041-2070 period (2050s), the average return period for a T = 1000-year event becomes
approximately 598 years due to climate change

e For the 2071-2100 period (2080s), the average return period for a T = 50-year event becomes
approximately 28 years due to climate change

e Forthe 2071-2100 period (2080s), the average return period for a T = 100-year event becomes
approximately 53 years due to climate change

e Forthe2071-2100 period (2080s), the average return period for a T = 1000-year event becomes
approximately 588 years due to climate change
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9 Differences compared to the 1st FRMPs WD ELO3

Compared to the 1stimplementation cycle of the Directive 2007 /60/EC, the main differences in the 1st
revision of the FRMPs are as follows:

e New rain gauges are added from stations that were not included in the 15t implementation cycle
of the FRMPs, such as the ones from the National Observatory of Athens (NoA). Most of the
stations' time series that have been also used in the 1st implementation cycle are extended with
the latest barometric data (up to 2022).

e The equation of the ombrian curve is modified, both in terms of its parameters and the method
of its derivation. As a result, both the hyetograph and the flood hydrograph used are modified as
well.

o Inthe 1strevision of the PFRA, the amount and boundaries of the APSFRs are changed compared
to the 1st implementation cycle of the PFRA. Consequently, new basins, sub-basins and
watercourses are added that fall within the revised APSFRs. Therefore, new areas are included
in the fluvial flood routing analysis.

e The Digital Terrain Model used in the present 1st revision of the FRMPs is the most updated from
the LSO project of 2014-2015 provided by the Public Legal Entity Hellenic Cadastre with a
resolution of 2m x 2m. In the 1stimplementation cycle of the FRMPs, the DTM used was from the
earlier LSO project of 2007-2009 with a resolution of 5m x 5m. Therefore, the DTM forming the
basis of the flood routing models differs from the one used in the 1stimplementation cycle.

o The calculation of the curve number CN requires both the land use data and the soil types (A, B,
C, D), as defined by the underlying hydrogeological formations. The land use data used in the
current implementation cycle are the most up-to-date CORINE 2018 data, whereas older
versions were used in the 1stimplementation cycle. As for the soil type data, some modifications
are made in the current implementation cycle compared to the 1st implementation cycle, as
analyzed in Deliverable 02 titled: “Analysis of regional characteristics and flooding
mechanisms".

e In the current implementation cycle of the FRMPs, the burnt areas are taken into account
resulting in changes to the CN values in specific basins and sub-basins, as described in detail in
Chapter 7 of Deliverable 02, titled: “Analysis of regional characteristics and flooding
mechanisms".

e Inthe currentimplementation cycle of the FRMPs, both data from level-volume curves and data
for newly operational reservoirs, which were either not yet constructed or not in operation
during the 1stimplementation cycle, are taken into account.

e Given that in the current implementation cycle the most updated Corine 2018 land use data are
used, the Manning coefficient for the entire Water District is modified /updated.
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e Additional topographical surveys (culverts and bridges) are conducted along the rivers during

the current implementation cycle, compared to the 1st implementation cycle. Furthermore,

supplementary studies on existing structures are collected, providing information on their
geometry and location.

e Inmostcases, the hydraulic analysis is performed using the 2D model in HecRas. In a few specific

cases of small streams running through gullied terrain, the 1D model of HecRas is used.

e The hydraulic analysis of endorheic basins is performed based on net outflow, meaning that
infiltrated rainwater is subtracted.

e Data for assessing the health and safety impact (ExAc) are obtained from specialized and, in

some cases, newly developed databases. More specifically:

v

The 2011 census of the de facto population is taken into account with regard to urban
agglomerations, in comparison to the 2001 census data which had been used in the 1st
implementation cycle of the Spatial and Urban Planning Framework. It is noted that the
2021 census data are not yet available at the settlement level.

The base data for public hospitals are updated and enriched using the following websites:
https://www.dypede.gr/ (6th Regional Health Administration of Peloponnese, Ionian
Islands, Epirus and Western Greece) and https://www.eumedline.eu/

Health Centers (HCs) and Regional Clinics (RCs) are updated and enriched using the
following website: https://www.dypede.gr/(6th Regional Health Administration of the
Peloponnese, lonian Islands, Epirus and Western Greece)

The clinics are updated and enriched wusing the following websites:
https://www.moh.gov.gr/ and https://www.eumedline.eu/

Data on social welfare facilities and Nursing Homes, are obtained from the official websites
of the Municipalities (for the social welfare facilities) and the following website:
https://www.ecclesia.gr/.

Data for Water Treatment Plants (WTPs) are obtained from the official websites of
Municipalities and DEYA.

The most updated data for primary and secondary education, both public and private, are
obtained from the following website https://data.gov.gr/datasets/minedu schools/

Data for Higher Education are obtained from satellite imagery (Google Earth) and from the
official websites of Universities such as the University of Patras, University of Peloponnese,
Hellenic Open University, etc.)

Information for civil protection structures such as the infrastructures of the Hellenic Police
and the Fire Department are obtained from their official websites:
https://www.astynomia.gr/ and https://www.fireservice.gr/el

PPC's power substations are located using satellite imagery (Google Earth) as well as using
data from the website https://www.admie.gr/systima/perigrafi/hartis-grammon
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v

Data on public utility infrastructure such as water boreholes, springs, etc. are obtained
from the systematic inventory of water boreholes of all uses throughout the country and
the databases of National Register of Water Intake Points of the Ministry of Environment
and Energy http://Imt.ypeka.gr/public view.html Energy. Data for other infrastructure
(bridges, culverts, flood control structures etc.) are obtained from the database that was
updated in the context of Deliverable 02 titled: “Analysis of regional characteristics and
flooding mechanisms".

e Data for assessing the economic impacts (ExO¢) are obtained from specialized and, in some

cases,

v

newly developed databases. More specifically:

Data and locations of mining sites, quarries, etc. are obtained from the website:
http://www.latomet.gr/

The most recent land use data (crops, greenhouses, etc.) are obtained from OPEKEPE
(2021)

Livestock units, in terms of their spatial location, are obtained from the spatial data of
OPEKEPE (2021)

The developed and developing tourist areas are identified according to Government
Gazette 3155/B/12-12-2013 and Government Gazette 1138/B/11-6-2009

Information for industries and industrial parks are obtained from the website of "ETVA
BUSINESS & INDUSTRIAL PARKS ", https://www.etvavipe.gr

The locations of the SEVESO and [ED industries are determined from the list of SEVESO
industrial units available on the geospatial data website_(http://geodata.gov.gr) and the
register of installations subject to Directive 2010/75/EE (IED Directive) as of
31/12/2013, posted on the website of the Ministry of Environment and Rural
Development.

The remaining industrial units are identified by the 2nd revision of the River Basin
Management Plan (RBMP)

Regarding transport infrastructure, the country’s road network is sourced from the
digital archives of the Ministry of Infrastructure and Transport/ General Secretariat of
Infrastructure/ Road Infrastructure Directorate, Traffic Management & Road
Infrastructure Registry Department. The railway network is obtained from the database
of the Hellenic Railways and Transport Authority. For airports, the list of airports in
Greece available on the geospatial data website 'GEODATA.gov.gr' is taken into account,
and digitization is also performed based on the most recent satellite images from Google
Earth.

e Data for assessing the environmental impacts (ExIle¢) are obtained from specialized and, in

some

cases, newly developed databases. More specifically:
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v" Location and information of WWTPs are obtained from the 2nd revision of the RBMP and
from the database of the General Directorate for Water regarding Wastewater
Treatment Plants, under the Ministry of Environment and Energy

(http://astikalimata.ypeka.gr/Services /Pages/Browse.aspx)

v" Locations and data of uncontrolled and sanitary landfills are obtained from the 2nd
Revision of the River Basin Management Plans (RBMPs)

v Data on habitats and biotopes obtained from their mapping as part of the designation
process for areas falling under the Natura 2000 network.

o Data for assessing the cultural heritage impacts (ExIloc) are obtained from:

v’ Data from the Archaeological Cadastre (https://www.arxaiologikoktimatologio.gov.gr/)

for cultural heritage monuments of national and regional importance, for monuments of
historical and cultural importance and museums.

o In the present implementation cycle, the soil erosion maps use the most updated data from the
European Soil Data Centre (ESDAC) of the Joint Research Centre (http://esdac.jrc.ec.europa.eu/)
for the quantification of the rainfall erosivity factor R, soil erodibility factor K, the topographic
coefficient LS, cover-management factor C and the support practice factor P.

o The effect of climate change on the frequency of extreme events, particularly in terms of rainfall
intensity, is taken into account.
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10

Program of measures of the 1st revision of FRMPs

for the Eastern Peloponnese WD ELO3

10.1 Objectives of the 1st revision of FRMPs for the Eastern Peloponnese

WD ELO3

The general objectives from the 1st implementation cycle of the FRMPs for the Eastern Peloponnese
WD ELO3 are determined as follows:

Mitigating exposure to flooding (Objective S1)
Reducing the probability of flooding (Objective S2)
Improving flood preparedness (Objective S3)

Enhancing post-flood recovery mechanisms (Objective S4)

The above-mentioned general objectives correspond to the four action pillars of the Flood Risk
Management Plans (Prevention, Protection, Preparedness, Rehabilitation) and are of a strategic nature.
In this 1st revision of the Flood Risk Management Plans, the above-mentioned general objectives are
further detailed into specific objectives. These are defined in order to identify, differentiate and clarify
the individual goals that collectively contribute to the effective achievement of each general objective.

To achieve General Objective S1 -mitigate exposure of human health, environment, cultural heritage
and economic activities to flooding- the following specific objectives are defined:

S1.1: implementation of actions to gather, supplement, organize and improve available
information

S1.2: implementation of actions to update and organize the meteorological and hydrometric
network in order to improve the level of knowledge for flood prevention

S1.3: adoption of appropriate conditions and restrictions to be imposed in accordance with the
FRMPs.

To achieve General Objective S2 -reduce the probability of flooding and thereby increase the
protection level of human health, the environment, cultural heritage, and economic activities- the
following specific objectives are defined:

S2.1: implementation of environmental actions and measures for the retention, formation and
management of the flood zone in the mountainous areas of the watersheds, as well as water
retention measures in lowlands to reduce flood risk.

S2.2: implementation of actions and measures for the utilization of retention ponds,
modernization, restoration and construction of drainage networks, stormwater management
and flood protection works, to reduce the flood risk through alternative means.
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S2.3: implementation of actions and measures to strengthen flood risk management practices at
the protection stage, through the promotion of strategic planning for flood protection and
stormwater management projects, while also promoting nature-based retention solutions or
controlled flooding, in order to improve runoff management through appropriate legislative and
administrative measures.

To achieve General Objective S3 -improve flood preparedness and mitigate the impacts of flooding
on human health, the environment, cultural heritage and economic activities- the following specific

objectives are defined:

S3.1: implementation of actions and measures to develop early warning systems for floods, as
well as to organize and authorize the replacement or maintenance of embankments, in order to
enhance flood preparedness.

S3.2: implementation of non-structural interventions, actions, and measures for the education,
information, and awareness-raising of the public and stakeholders, as well as initiatives for the
pre-identification of alert thresholds and the marking/warning of areas that are hazardous
during flooding, in order to improve the level of flood preparedness.

S3.3: implementation of actions and measures for the development of plans and operational
protocols to organize and strengthen flood risk management practices at the preparedness
stage, through appropriate non-structural interventions and legislative/administrative
measures.

To achieve General Objective S4 -enhance post-flood recovery mechanisms of affected areas
(people, environment, cultural heritage and economic activities)- the following specific objectives are
defined:

S4.1: improvement of the damage assessment and compensation mechanism following a flood
event through the implementation of economic and legislative/ administrative actions and
measures aimed at regulating the procedures and responsibilities for damage recording.

S4.2: improvement of rehabilitation efforts through environmental actions and measures aimed
at establishing post-flood recovery mechanisms.

S4.3: improvement of the rehabilitation mechanisms following a flood event through the
implementation of economic and legislative/ administrative actions and measures aimed at
supporting flood-affected populations.
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General ﬂbjective §1: ACTION PILLAR
Mitigating exposure to M2: Prevention
flooding
SPECIFIC OBJECTIVES ACTION TYPES MEASURE TYPES
' --‘ r -
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Figure 10-1: Correlation diagram of General Objective S1 - Specific Objectives with Action and Measure Types of the action pillar M2 Prevention! of the 1st
revision of FRMPs

1 In the diagram above, the dashed lines alternate with solid lines only for reasons of clear illustration and without any semantic difference.
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General Objective S2: ACTION PILLAR

Reducing the probability _
of flooding M3: Protection

SPECIFIC OBJECTIVES ACTION TYPES MEASURE TYPES

M3 1: Natural flood

S2.1: Flood risk reduction through nature-
management/ Surface runoff

based retention measures Measures of
managameant E
environmental nature
{green infrastructure)
1 M32: Flow regulation
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Figure 10-2: Correlation diagram of General Objective S2 - Specific Objectives with Action and Measure Types of the action pillar M3 Protection? of the 1st
revision of FRMPs

2 In the diagram above, the dashed lines alternate with solid lines only for reasons of clear illustration and without any semantic difference.
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General Objective S3:

ACTION PILLAR

e M4: Preparedness

preparedness

SPECIFIC OBJECTIVES ACTION TYPES MEASURE TYPES
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Figure 10-3: Correlation diagram of General Objective S1 - Specific Objectives with Action and Measure Types of the action pillar M2 Preparedness3 of the 1st
revision of FRMPs

3 In the diagram above, the dashed lines alternate with solid lines only for reasons of clear illustration and without any semantic difference.
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General Objective S4:

ACTION PILLAR

Enhancing post-flood recovery M5: Recovery

mechanisms

SPECIFIC OBIECTIVES ACTION TYPES MEASURE TYPES
™ 4 y
S4.1: Improvement of the damage M5 1: Individual and social
assessment and compensation recovery
mechanism
’ Economic measures
.
S4.2: Improvement of rehabilitation M53: Other recovery
efforts
o
~
54.3: Recovery following recent flood M52: Environmental Measures of environmental
events . recovery nature (green infrastructure)
. #

Figure 10-4: Correlation diagram of General Objective S2 - Specific Objectives with Action and Measure Types of the action pillar M5 Rehabilitation* of the 1st
revision of FRMPs

4 In the diagram above, the dashed lines alternate with solid lines only for reasons of clear illustration and without any semantic difference.
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10.2 Preliminary Assessment of a set of measures

In the context of this 1st revision of the FRMPs, a Preliminary Assessment of a set of measures is
conducted. Following this assessment, out of a total of 40 measures examined, 32 are selected for further
investigation regarding their applicability in WD EL03, while 8 measures are excluded. However, it is
noted that after the consultation process, the measure titled: "Provision of incentives for private flood
insurance” is also excluded, even though it was initially qualified according to the methodology of the
Preliminary Assessment.

Thus, out of the 32 measures that are selected for further investigation regarding their applicability in
WD ELO3 and are put up for consultation, a total of 31 measures are finally proposed. Of these, 9
correspond to General Objective S1, 12 to General Objective S2, 8 to General Objective S3 and 2 to
General Objective S4. Finally, 16 out of the 31 measures are applied either to the entire Eastern
Peloponnese Water District ELO3 or to all the APSFRs. The remaining 15 measures are applied at
selected locations within individual APSFRs, based on the available data and calculations.

10.3 FRMP's program of measures for the Eastern Peloponnese WD EL03

The 31 measures included in this 15t revision of the FRMPs are presented in appropriate measure sheets,
with specific color grading according to the General Objective they serve: Blue for S1, Green for S2,
Orange for S3 and Purple for S4. Under each measure sheet, a paragraph explains the necessity of
implementing the measure and its relevance to the FRMP. For the 15 measures applied to individual
APSFRs, the corresponding sheets are also included within each respective APSFR. The 31 measures
finally proposed in this FRMP are presented in the table below.
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Table 10-1: Linking measures to the spatial level of implementation

Measure General ALL APSFR / Water g
District eLo3 | SPecic APSFR

Development of a Monitoring System for the Flood

e DR Management Plan's Program of Measures

Alignment of the urban development plans with the

EL 21 01
-03_21.0 provisions of the FRMPs

Building and structural regulations within the 100-

£L_03 21 02 year flood zone

Adaptation of the urban development plans in flood

EL 03 21 03 prone areas (retention basins)

Actions to prevent and protect rural development

S within the APSFRs

Flood protection measures for the boreholes of the

EL_03 23 01 ) .
— — — 7 water service providers

Restructuring and modernization of the
EL_03_24 01 meteorological and hydrometric data collection
network

Collection and digitization of data regarding stream

EL 24 02
03240 delineation and flood control structures.

v

Authorities responsible for the implementation
of measures

Decentralized Administration of Peloponnese,

Western Greece and the lonian Sea —

Peloponnese Water Directorate

Decentralized Administration of Attica / Water

Directorate of Attica*

Ministry of Urban Planning and Environment

(General Secretariat for Spatial Planning and

Urban Environment - GSSP)

Ministry of Urban Planning and Environment

(General Secretariat for Spatial Planning and

Urban Environment - GSSP)

S1.
Mitigating
exposure to
flooding
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ELO3APSFR002

Ministry of Urban Planning and Environment
(General Secretariat for Spatial Planning and
Urban Environment - GSSP)

Ministry of Agriculture and Rural Development

ELO3APSFR004 (1) Service Providers Water supply

ELO3APSFR005
ELO3APSFR006
ELO3APSFRO07
ELO3APSFR008

(2) DECENTRALIZED ADMINISTRATION OF
PELOPONNESE, WESTERN GREECE AND
IONIAN (Peloponnese Water Directorate)

Ministry of Water Resources (General Directorate
of Water)

Ministry of Technical and Economic Affairs
(Technical Chamber of Greece) and Ministry of
Economic Affairs and Energy
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Measure General ALL APSFR / Water
pistrict 103 | SPecic APSFR

Creation of a national Flood Event database and

EL_03 24 03 development of related interactive online platform

Implementation of water control measures in upland

EL 03 3101 "
regions

Nature-based water retention structures in the

EL 03 31 02 lowlands

Implementation of natural water retention measures
/ SUDs practices for projects and activities of
subcategory A1 and A2 of Law 4014/2011, as in
force.

EL_03_31 03

Multipurpose reservoirs with a flood protection

EL 03 32 01
— — =" component

EL_03_32_02 Utilization of existing reservoirs for flood retention

Modernization and rehabilitation of drainage

EL 03 33 01
— — — " networks

EL 03 33 02 Flood protection measures

1st Revision of the Flood Risk Management Plan for River Basins of the Eastern Peloponnese Water District (EL03)
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S2.
Reducing the
probability of

flooding
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ELO3APSFR001
ELO3APSFR002
ELO3APSFR003
ELO3APSFR005
ELO3APSFR006
ELO3APSFR0O07
ELO3APSFRO001
ELO3APSFR002
ELO3APSFR003
ELO3APSFR004
ELO3APSFR006
ELO3APSFR008

ELO3APSFR001
ELO3APSFR002
ELO3APSFR003
ELO3APSFR005

ELO3APSFR001
ELO3APSFR002
ELO3APSFR005
ELO3APSFR006
ELO3APSFRO07

ELO3APSFRO01
ELO3APSFR002

Authorities responsible for the implementation
of measures

Ministry of Water Resources (General Directorate
of Water)

Ministry of Forestry (Forest Directorates), Forestry
Offices

MINISTRY OF ENVIRONMENT (Directorate of
Flood Control and Land Improvement Projects
D19), REGION OF PELOPONNESE (Directorates of
Technical Works / Sub-Directorates of Technical

Works PE), MUNICIPALITIES

Implementing body of each project

The project owner

Reservoir Management Authorities

Ministry of Environment and Water (Directorate
of Flood Control and Land Improvement Projects
D19), PELOPONNESE REGION (Directorate of
Technical Works / Sub-Directorates of Technical
Works PE), OEB

MINISTRY OF ENVIRONMENT (Directorate of
Flood Control and Land Improvement Projects
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DELIVERABLE 19 Translation into English of the summary reports of the methodologies and results of the Deliverables studies
Measure General ALL APSFR / Water - Authorities responsible for the implementation
Measure Name - . / Specific APSFR P P
Code Objective District ELO3 of measures

ELO3APSFRO003 D19), REGION OF PELOPONNESE (Directorate of
ELO3APSFROO5 Technical Works / Sub-Directorates of Technical

ELO3APSFRO06 Works PE), MUNICIPALITIES
ELO3APSFR008

ELO3APSFRO01 PELOPONNESE REGION (Directorate of Technical

. . ELO3APSFRO02 Works / Sub-Directorates of Technical Works of
Modernization, replacement and maintenance of ELO3APSFR003

existing stormwater drainage networks ELO3APSFRO05

EL_03_34 01 the Region), MUNICIPALITIES, DEYA, Road

network maintenance bodies
ELO3APSFR006
ACTION [A] YKKPP (Technical Chamber of
Greece), 1
ACTION [B] & [C]: To be determined by the
Masterplan
ELO3APSFR001
ELO3APSFR002
Evaluation and maintenance of existing water control ELO3APSFRO003 Ministry of Forestry (Forest Directorates), Forestry
measures in upland regions ELO3APSFRO05 Offices
ELO3APSFR006
ELO3APSFR0O07

Integrated Design of flood protection measures
EL_03 35 02 (Master Plan) and construction of the proposed
measures

EL_03_35 03

EL 03 35 04 Land use management PELOPONNESE REGION

ELO3APSFR001

ELO3APSFR003

ELO3APSFR004 PELOPONNESE REGION (Directorate of Technical
ELO3APSFRO05 Works / Sub-Directorates of Technical Works of
ELO3APSFRO06 the Regional Government)

ELO3APSFR007

ELO3APSFR008

Maintenance and rehabilitation of existing flood

EL .
03 35 05 protection structures

1According to art. 225 of Law 4782/2021 (Government Gazette 36/A'/9.3.2021) and the Ministry of Justice No. 1086/2024 (Government Gazette 3955/B'/5.7.2024).
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1st Revision of the Flood Risk Management Plan for River Basins of the Eastern Peloponnese Water District (EL03)

Translation into English of the summary reports of the methodologies and results of the Deliverables studies

Measure Measure Name Ge:ner-al ALL A.PSFR / Water Specific APSFR Authorities responsible for the implementation
Code Objective District ELO3 of measures

Development and operation of an early warning

EL_03 41 01 system for floods

Updating of Emergency Plans, and standardization of
EL_03_42 01 emergency flood response procedures / Development
of a Local Action Plan Memorandum

Identification of borrow pit locations for S3.
EL_03_42 03 embankment restoration/maintenance in case of Improving
emergency flood
preparedness

Plan for controlled flooding of lowland areas to
protect settlements and critical infrastructure

EL_03_42 05

Awareness-raising actions for the public, local

EL 03 43 01
— — — 7 authorities and communities against flood risk

EL03_D19_R1 - 38

ELO3APSFRO01 e Development agency: Ministry of Education,
ELO3APSFRO02 Culture and Sports
ELO3APSFRO06 e« Operating body: YKKPP (General Secretariat of
Civil Protection) or PELOPONNESE REGION
(Autonomous Civil Protection Directorate)
REGION OF PELOPONNESE AND REGION OF
ATTICA (Autonomous Civil Protection
Directorate), MUNICIPALITIES (Civil Protection
Offices), DECENTRALIZED ADMINISTRATION OF
PELOPONNESE, WESTERN GREECE AND IONIAN
(Civil Protection Directorate) and Decentralized
Administration of Attica (Civil Protection
Directorate)
ELO3APSFR0O01 PELOPONNESE REGION (Directorate of Technical
ELO3APSFRO06 Works / Sub-Directorates of Technical Works of
the Regional Directorate, Independent
Directorate of Civil Protection)
ELO3APSFRO001 YPYME (Directorate of Flood Control and Land
ELO3APSFRO02 /mprovement Projects D19), REGION OF
ELO3APSFRO003 PELOPONNESE AND REGION OF WESTERN
ELO3APSFRO04 GREECE (Directorate of Technical Works / Sub-
ELO3APSFRO06 pjrectorates of Technical Works of the Region),
ELO3APSFR008 yxypp (General Secretariat of Civil Protection)
YKKPP, Ministry of Education, Ministry of
Education, DECENTRALIZED ADMINISTRATION OF
PELOPONNESE, WESTERN GREECE AND IONIAN
REGIONS (Civil Protection Directorate),
PELOPONNESE REGION AND ATTICA REGION
(Autonomous Civil Protection Directorate),
MUNICIPALITIES in collaboration with the
administration of school units
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Translation into English of the summary reports of the methodologies and results of the Deliverables studies

DELIVERABLE 19
Measure General ALL APSFR / Water . Authorities responsible for the implementation
Code Measure Name Objective District ELO3 Specific APSFR of measures

Warning system to avoid crossing Irish crossings

EL 03 43 02 during flood events

Formulation of a regulatory framework for restoring
the conveyance capacity of streambeds and for the
maintenance and management of riparian
vegetation

EL_03_44 01

Establishment of alert thresholds for critical
EL_03_42_04 watercourses of WD EL0O3 based on the provisions of
laws 4662/2020 and 5075/2023

Restoration of infrastructure following recent
flooding events S4.
Enhancing post-
flood recovery
mechanisms

EL_03_51_01

Identification of locations for (temporary or
EL_03_52_01 permanent) sediment deposition sites (sediment
storage areas)

v

v

ELO3APSFRO01
ELO3APSFR002
ELO3APSFR003
ELO3APSFR004
ELO3APSFR006
ELO3APSFR008

ELO3APSFR001
ELO3APSFR002
ELO3APSFR003
ELO3APSFR004
ELO3APSFR006
ELO3APSFR008

The competent road network body

Ministry of National Economy and Tourism in
collaboration with co-responsible bodies

PELOPONNESE REGION (Directorate of Technical
Works / Sub-Directorates of Technical Works of
the Regional Directorate, Independent
Directorate of Civil Protection)

Competent bodies, depending on the type of
infrastructure, for recording, preparing studies
and remediation/compensation, in accordance
with applicable legislation

PELOPONNESE REGION (Directorate of Technical
Works / Sub-Directorates of Technical Works of
the Regional Directorate, Independent
Directorate of Civil Protection)
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Below, an indicative measure sheet is provided. Each measure sheet is color-coded according to the
General Objective it addresses. It should be noted that there are differences between the measure sheets
of the 1st revision and those of the initial FRMPs; some old fields are modified and new fields are added
to facilitate understanding, implementation and monitoring of each measure.

MEASURE NAME Includes the name of the measure
The Measures are coded as follows: EL_XX (WD code)_XX (Measure
METER CODE Type according to WISE) _XX (Measure serial number)
ST
ggg&ﬁ}é;ls%l\l;;v;ég; Continuing from the 1st FRMP or New Measure
PILLAR OF ACTION Prevention, Protection, Preparedness, Recovery
The General Objective of the FRM the measure addresses
GENERAL OBJECTIVE
(S1,S2,S3, 54)
TYPE OF FRM MEASURE The code of the FRM type of measure and its description are given.
TYPE OF NATURAL
WATER RETENTION The code of the type of Natural Water Retention measure and its
MEASURE description are given.
The Specific Objective of the FRM the measure addresses (S1.1,
R S1.2,S51.3,S2.1,S2.2,52.3,S3.1, S3.2,S3.3, S4.1, S4.2, S4.3, S4.3)
Legislative/Administrative regulations
Economic measures
Education/information measures
TYPE OF MEASURE Non-structural interventions
Acquisition, completion and improvement of information
Environmental measures (green) infrastructure)
Technical Flood Protection Measures
MEASURE DESCRIPTION Includes a detailed description of the measure
AUTHORITIES Reference to the Competent Authority responsible for the
RESPONSIBLE FOR implementation, application and coordination of the proposed
IMPLEMENTATION measure at national, regional, local level as well as to the other
authorities involved in its implementation
:&“:{IEIAEMENTATION Water District, APSFR, River Basin, Water System etc.
IMPLEMENTATION
MONITORING Varies depending on the measure
INDICATORS
TARGET PRICE Varies depending on the measure
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Translation into English of the summary reports of the methodologies and

DELIVERABLE 19 results of the Deliverables studies
AREA OF IMPACT OF I : :
THE MEASURE Water District, APSFR, River Basin, Water System etc.
IMPACT MONITORING Varies depending on the measure
INDICATORS pending
TARGET PRICE Varies depending on the measure
CLIMATE CHANGE How the measure performs under climate change. The performance
RESILIENCE! is assessed as Critical, High, Medium, Low.
Relevance of the Measure with the objectives and actions of the
LINKAGE WITH National Strategy for Adaptation to Climate Change (ESPKA 2016),
CLIMATE CHANGE the PESPKA AMTH (2023), the Climate Law and the EU
GOALS AND MEASURES e ’
Specifications.
RELATIONSHIP WITH Commentary on the synergy of the measure with the objectives and
RBMP GOALS AND m res of the REMP
MEASURES easures of the
e Mature
e No competition is being held
IMPLEMENTATION To be impl d
STAGE e Tobe implemente
e Inatender or contract award procedure
e Implemented
Short term: 0-2 years
IMPLEMENTATION .
DURATION Medium term: 2-6 years,
Long term: > 6 years
e Project Maturation
PROPOSED e No tender procedure is being conducted
INGEEMENTOON ¢ Pending implementation
TIMETABLE &1mp
(MILESTONES) L In tenderlng or contract award process
¢ Implementation
PRIORITY RANKING Priority ranking of the measure based on the results of its cost-
effectiveness assessment
ESTIMATED COST cost estimate of the measure
INDICATIVE FINANCIAL . .
PROGRAM Potential sources of funding for the measure

1Climate resilience is defined as “The ability of interconnected social, economic and ecological systems to cope
with a hazardous event or trend or disturbance, through their response or reorganization in ways that maintain
their main function, identity and structure” [INTERIM FRAMEWORK FOR THE ASSESSMENT OF THE CLIMATE
RESILIENCE OF INFRASTRUCTURE PROJECTS SUBMITTED FOR CO-FUNDING IN THE NSRF PROGRAMMES 2021
- 2027, National Coordinating Authority, General Secretariat for Public Investments & NSRF, Ministry of
Development & Investments, December 2022.
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Indicative Documentation of the Necessity of a Measure:

The necessity of adopting and implementing the measure is supported by current developments in flood
risk management, as well as by flood risk and climate change assessments conducted within the
framework of this FRMP.

10.4 Specialization of measures for the Eastern Peloponnese WD ELO3

During the 1st revision implementation cycle of the FRMP for the Eastern Peloponnese Water District,
a significant specialization of the Program of Measures is carried out, providing more detailed proposals
for projects and measures at the Water District level or per APSFR. This specialization takes into account
not only the requirements of Directive 2007/60 and the General and Specific Objectives of the 1st
revision for flood risk reduction, but also other flood prevention plans and studies implemented in the
relevant areas.

All 31 measures of the program are briefly mentioned below, some of which are specialized for
individual APSFRs and are accompanied by brief descriptions. A detailed description of all 31 measures
of the Program of Measures for WD ELO03, along with all relevant information, can be found in the
corresponding chapter of the FRMP.

EL _03_61_01: Development of a Monitoring System for the Flood Risk Management Plan's

Program of Measures

The measure is a continuation of EL_03_61_01 from the 1st FRMP and concerns the development of a
database and an interactive platform for the collection and monitoring of the required information by
all stakeholders involved in the implementation of the Program of Measures, as well as the
procurement of advisory services for this purpose from specialized personnel.

The implementing authority for the measure is the Decentralized Administration of Peloponnese,
Western Greece and the Ionian, specifically the Water Directorate of Peloponnese and Attica.

EL _03_21_01: Alignment of the Urban Development Plans with the provisions of the FRMPs

The measure is introduced for the first time in the 1st Revision of the FRMP for EL03 and applies to
the entire Eastern Peloponnese Water District. It concerns the issuance of a Guideline specifying that
the data that must be drawn from the FRMPs during the Analysis Stage/Diagnosis Section of studies
for urban planning (Local Urban Plans/ Special Urban Plans), in order to formulate well-documented
proposals for disaster risk reduction, in alignment with the qualitative directions of urban planning as
defined by the new Urban Planning Standards (Ministry of Environment and Natural
Resources/DNEP/32892/1414/2024, D'200).

EL _03_21_02: Building and structural regulations within the 100-year flood zone

The measure is a continuation of EL_03_23_03 from the 1st FRMP and concerns the introduction of
specific provisions in the Building and Construction Regulations aimed at reducing the vulnerability/
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EL _03_21_02: Building and structural regulations within the 100-year flood zone

susceptibility of structural works, facilities, and constructions located within the 100-year flood zone,
due to their exposure to flood risk. The objective is to reduce the overall risk of disaster. The measure
applies to settlements located within the inundation zone for a flood with a return period of T = 100
years. Indicatively, the following settlements/cities within the APSFRs of the Eastern Peloponnese
Water District are mentioned:

e Evrotas, Eastern Mani (ELO3APSFR001)

e Sparta (ELO3APSFR002)

e North and South Kynouria (ELO3APSFR003)

e Nafplio (ELO3APSFR004)

e Tripoli (ELO3APSFRO005)

e Argos-Mycenae (ELO3APSFR006)

e Tripoli (ELO3APSFR007)

e Ermionida (ELO3APSFR008)

EL_03_21_03: Adaptation of the urban development plans in flood prone areas (retention

basins)

The measure is introduced for the first time in the FRMP of the 1st Revision for EL03 and applies to
the controlled flooding areas that will be identified through the Master Plans (measure EL_03_35_02),
which will also determine the necessary flood flow mitigation measures for each APSFR, and through
the implementation of measure EL_03_42_05. The measure concerns the appropriate adaptation of
first-level urban planning schemes (Local Urban Plans/ Special Urban Plans) in these controlled

flooding areas, so that they can propose permitted land uses and relevant restrictions within them.

EL _03_21_04: Actions to prevent and protect Rural Development within the APSFRs

The measure is introduced for the first time in the FRMP of the 1st Revision for EL03 and applies to
cultivated areas within the APSFRs. According to the results of the Flood Risk Maps, as well as
experience from recent flood events, extensive agricultural operations located within the 100-year
flood inundation zone are found in APSFRs ELO3APSFR001, ELO3APSFR002, ELO3APSFRO003,
ELO3APSFR004, ELO3APSFR005, ELO3APSFR006, ELO3APSFR007 and ELO3APSFR008 in the Eastern
Peloponnese Water District. The purpose of the measure is to protect cultivated lands and preserve
agricultural development. It includes actions to be defined within the framework of an
action/intervention plan, which will include, indicatively:

a) Identification of crops and areas that are systematically affected by flooding;
b) Assessment of drainage network deficiencies that contribute to flooding;

c) Identification of alternative crops that are flood-resistant and provide equivalent agricultural
income;

d) Proposals for financial and other incentives to support crop changes;
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EL _03_21_04: Actions to prevent and protect Rural Development within the APSFRs

e) Identification of livestock units for potential relocation and related incentives;

f) Proposals for alternative agricultural practices where crop restructuring or relocation is not
feasible;

g) Economic impact analysis of the proposed actions.e) Recommendations for relocating livestock
units and corresponding incentives,

f) Proposals for alternative agricultural practices where crop restructuring or unit relocation is not
advisable,

g) Analysis of the economic impacts of the proposed actions.

EL _03_23_01: Flood protection measures for the boreholes of the water service providers

The measure is a continuation of EL_03_23_03 from the 1st Plan and includes:

(1) The implementation by Water Supply Service Providers of appropriate flood protection measures
for their water supply boreholes located within the T = 100-year flood inundation zone. Such
measures may include, for example: raising the electromechanical systems, piping, and housing of
each borehole; constructing a protective perimeter embankment of suitable height and materials;
and other similar actions.

(2) The incorporation by the Water Directorates of a mandatory condition for flood protection
measures in water use permits, as outlined in Joint Ministerial Decision 146896/27.10.2014
(Government Gazette B’ 2878 and B’ 3142), titled “Categories of permits for the use and execution
of water development projects. Procedure and conditions for issuing permits, their content and
duration of validity, and other relevant provisions," as amended and currently in force.

By implementing suitable flood protection measures, risks to a water supply borehole can be
avoided—not only potential damage to the above-ground electromechanical equipment, but also the
risk of floodwater infiltration into the underlying aquifer.

This measure is proposed for all existing water supply boreholes located within the T = 100-year flood
zone in APSFRs ELO3APSFR002, ELO3APSFR004, ELO3APSFR005, ELO3APSFR006, ELO3APSFR007,
and ELO3APSFR008. Based on the current FRMP data, the measure requires immediate
implementation at the following boreholes:

e 3 water supply boreholes in the Municipality of Sparta (ELO3APSFR002)

o 1 water supply borehole in the Municipality of Nafplio within APSFR EL03APSFR004

e 10 water supply boreholes in the Municipality of Tripoli (ELO3APSFR005)

e 9 water supply boreholes in the Municipality of Argos-Mycenae within APSFR

ELO3APSFR006
e 5 water supply boreholes in the Municipality of Tripoli (ELO3APSFR007)
e 2 water supply boreholes in the Municipality of Epidaurus, within APSFR ELO3APSFR008
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EL _03_24_01: Restructuring and modernization of the meteorological and hydrometric data

collection network

The measure is a continuation of EL._03_24_04 from the 1st FRMP, is applicable across the entire Water
District, and concerns the upgrade and modernization of the existing analog hydrometeorological
station network operated by the Ministry of Environment and Energy. The implementation of the
measure includes, indicatively, the following actions:

a) Replacement of analog hydrometeorological stations with digital telemetric ones across the
country, and expansion of the network where necessary.

b) Creation of a digital platform for the recording and telemetry of hydrometric and meteorological
data.

The measure will be implemented in collaboration with the Water Directorates of the respective
Decentralized Administrations. In the Eastern Peloponnese Water District (EL03), there are 15 rain
gauges operated by the Ministry of Environment and Energy, which will be verified and assessed as
part of this measure.

EL_03_24_02: Collection and digitization of data regarding stream delineation and flood control

structures

The measure is a continuation of EL,_03_24_04 from the 1st FRMP, applicable across the entire Water
District, with priority given to the catchments affecting the APSFRs. It concerns the creation and
maintenance of a database with the collection and digitization of information at the APSFR level,
related to:
e Data on existing and new stream delineation projects and as well as other relevant information
for the implementation of such projects

e Already delineated watercourses

e Technical data of flood control projects that influence water flow, including site inspection of
existing projects implemented under the FRMPs or other studies, along with additional technical
information from studies and archives of other competent authorities.

EL_03_24_03: Creation of a national Flood Events database and development of related

interactive online platform

The measure is a continuation of EL._03_24_07 from the 1st FRMP and is applicable to the entire Water
District. It concerns the design and development of a National Flood Event database, along with an
associated interactive online platform, through the establishment of an appropriate spatial data
system.

The registry will include, at a minimum, records of flood events and related data collected from
competent authorities and involved organizations, in accordance with the General Plan for Emergency
Response and Immediate/Short-Term Management of Flood Consequences, "DARDANOS", as
applicable at the time and based on guidelines to be issued by the competent service of the Ministry
of Infrastructure and Transport.
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EL_03_24_03: Creation of a national Flood Events database and development of related

interactive online platform
The objective is to ensure the availability and uniform use of structured data to support damage and
impact assessments related to extreme flood events. This will facilitate better coordination among

stakeholders and enhance the development and implementation of flood risk management plans.

EL _03_31_01: Implementation of water control measures in upland regions

The measure is a modification of EL_03_31_08 from the 1st FRMP and concerns natural water
retention works in mountainous areas. It includes the construction of:

a) Bioengineering, geotechnical, and hydraulic works (e.g., low dams and flow-parallel structures)
aimed at reducing erosion, limiting sediment production, and enhancing water retention in mountain
regions;

b) Open-type dam structures and sediment retention basins in mountainous watersheds with intense
torrential flow

c) Dry retention basins for flood retainment in mountain catchments with milder torrential flow.

The measure primarily applies to mountainous catchments characterized by high erodibility that
discharge into the APSFRs ELO3APSFR001, ELO3APSFR002, ELO3APSFR003, ELO3APSFRO005,
ELO3APSFR006, and ELO3APSFR007—areas identified as having high flood risk according to the
Flood Risk Maps. Indicative examples include:

e The mountainous catchments of the Evrotas River near Sparta and upstream of the settlements of
Skala and Elos, discharging into APSFRs ELO3APSFR001 and ELO3APSFR002,

¢ The catchments of the Argos-Nafplio-Drepano plain, draining into APSFR ELO3APSFRO006.

EL _03_31_02: Nature-based water retention structures in the lowlands

The measure is introduced for the first time in the 1strevision of the FRMP for EL03 and concerns
natural water retention projects at the boundaries of lowland riverbeds. Priority is given to areas
within the 100-year flood zones of the APSFRs or upstream locations that present high flood risk,
particularly where highly vulnerable uses are found.

The measure includes the implementation of:
¢ Floodplain restoration and management projects (N03)
e Restoration of watercourse beds to their natural state (N05)
e Meander reformation (N04)

e Construction of dry (offline dry detention basins) and active (online ponds) retention basins and
lakes (NO1)

e Wetland restoration and management through riparian vegetation (N02)
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EL _03_31_02: Nature-based water retention structures in the lowlands

e Restoration and reconnection of seasonal streams (N06)

¢ Natural bank stabilization (N10).

It also includes the removal of unauthorized transverse structures within riverbeds, as well as the
removal of abandoned or damaged structures located within the flood zones.

The measure applies to APSFRs ELO3APSFR001, ELO3APSFR002, ELO3APSFR003, ELO3APSFR004,
ELO3APSFR006, and ELO3APSFRO08 of Water District ELO3, specifically in lowland areas within the
100-year flood extent, as determined in the current FRMP revision’s Flood Hazard Maps, or in
upstream locations where studies show that flood flow retention and flood risk reduction can be
achieved. Indicative areas proposed for assessment for the implementation of natural water retention
(NWR) works include riparian zones of watercourses with high and very high flood risk, such as:

e Vasilopotamos Stream, Ewrotas River, Mariorrema Stream, Xerias River, and Paradisi Stream
(ELO3APSFR001)

e Rados River (EL0O3APSFR004)
e Inachos River (ELO3APSFR006)
e Tanos River (ELO3APSFR003)

The final locations for implementation will be determined through the Master Plans developed under
Measure EL_03_35_02.

EL _03_31_03: Implementation of natural water retention measures Natural Water Retention

Measures (NWRM) / SUDs practices for projects and activities of subcategory A1 and A2 of Law
4014/2011, as in force.

The measure was introduced for the first time in the 1st Revision of the FRMP EL03 and is applied to
the APSFRs of the Eastern Peloponnese Water District.

The measure concerns the planning of projects and activities of subcategory A1l and A2 according to
Law 4014/2011, as in force, where the implementation of Natural Water Retention measures (NWRM)
/ SUDs practices should be considered as a priority, when flood control projects are required, to limit
surface runoff and contain flood runoff.

EL _03_32_01: Multipurpose reservoirs with a flood protection component

The measure is a modification of E._03_32_09 from the 1st FRMP and concerns the requirement for
the construction of new dams with a flood protection component, which necessitates additional
storage volume and an appropriate operational plan for the reservoir.

The measure applies to new major regional reservoirs/dams/pumped-storage projects proposed in
the 2nd Revision of the River Basin Management Plan (RBMP) for the Eastern Peloponnese Water
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EL _03_32_01: Multipurpose reservoirs with a flood protection component

District and located within the APSFRs ELO3APSFR001, ELO3APSFR002, and ELO3APSFRO003.
Specifically, it refers to:

e The Kelefina Dam
e The Tanos Dam

These structures must incorporate flood mitigation functions alongside their primary purposes,
ensuring enhanced protection through increased storage and regulated reservoir operation.

EL _03_32_02: Utilization of existing reservoir projects to intercept flood flows

The measure is a modification of EL_03_32_10 from the 1st Plan and includes actions aimed at
optimizing the management of existing reservoirs, so that they:

o Effectively meet the demands of the uses they serve, and
e Provide the maximum possible flood protection downstream.

In this context, for Water District EL03, the measure specifically applies to the Taka Lake reservoir,
which is located within APSFR ELO3APSFRO005.

EL _03_33_01: Modernization and rehabilitation of drainage networks

The measure is an amendment to EL_03_33_11 from the 1st FRMP and includes actions for the
evaluation, adequacy assessment, cleaning, maintenance, replacement, and modernization of drainage
networks.

The measure is proposed for priority implementation in drainage networks located in the regional
units of Laconia, Argolis, and Arcadia, specifically within APSFRs ELO3APSFR001, ELO3APSFR002,
ELO3APSFR004, ELO3APSFR006,and ELO3APSFR007. Indicatively, but not exhaustively, the following
drainage networks are listed:

Laconia Region
e Trinassos (ELO3APSFR001)

Magoula (ELO3APSFR002)
Amykles (ELO3APSFR002)

F. Zacharias (ELO3APSFR002)
Xirokampi (ELO3APSFR002)

Argolis Region
e Iria (ELO3APSFR004)

e Midea, Dalamanara, Grimaria - Argos (ELO3APSFR006)
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EL _03_33_01: Modernization and rehabilitation of drainage networks

e Ag. Adrianos - Roeino (ELO3APSFR006)
¢ Argolic Plain (ELO3APSFR006)

¢ Asini - Drepano (ELO3APSFR006)

e Ag. Triada (ELO3APSFR006)

e Ira (ELO3APSFR006)

¢ Kefalari - Argos (ELO3APSFR006)

¢ Lalouka (ELO3APSFR006)

o Nea Kios (ELO3APSFR006)

e N. Tiryntha (ELO3APSFR006)

e Panariti (ELO3APSFR006)

e Nafplio area (ELO3APSFR006)
 Paloukida - Manesi (ELO3APSFR006)
e Pyrgellas (ELO3APSFR006)

» Nafplio (ELO3APSFR006)

Arcadia Region
e Elos - Kandila (ELO3APSFR007)

These networks are targeted for interventions to improve flood risk management through proper
maintenance, upgrading, and expansion, especially in areas with high exposure to flood hazards.

EL _03_33_02: Flood Protection Measures

The measure is an amendment to EL_03_33_12 from the 1st FRMP. It includes the construction of new
flood control projects and/or the completion or reinforcement of existing flood protection works that
are currently under study or have already been studied and are planned for implementation in
lowland riverbeds. Priority is given to areas located within the 100-year flood zones of the APSFRs,
particularly in locations identified as high flood risk and characterized by highly vulnerable land uses.
The types of interventions include riverbed arrangements, terraces, embankments, culverts, artificial
channels, and the removal of sediment deposits.

The implementation of the measure is proposed for watercourses located within APSFRs
ELO3APSFR001, ELO3APSFR002, ELO3APSFR003, ELO3APSFR005, ELO3APSFR006, and
ELO3APSFRO008, with priority given to those within the 100-year flood inundation zones that are
identified as having high or very high flood risk. Accordingly, the following watercourses are identified
indicatively but not exhaustively:
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EL _03_33_02: Flood Protection Measures

Evrotas River (ELO3APSFR002)

Vrasias Stream, Dafnon Stream, Tanos River (ELO3APSFR003)

Rados River (ELO3APSFR005)

Giannakakis Stream, Erasinos River, Inachos River, Megalo Stream, Xovrio Stream, Xerias River
(ELO3APSFR006)

Vathy Stream, Rorou Stream, Kapari Stream, Kyllada Bay, Remataki Stream - Old Epidaurus
(ELO3APSFR008)

Additionally, a related list of indicative projects located in APSFRs ELO3APSFR001, ELO3APSFR002,
ELO3APSFR003, ELO3APSFR005, ELO3APSFR006, and ELO3APSFR008 which:

(A) is already in development or has secured construction financing
1. Construction of the Kelefina Dam, N. Laconia (ELO3APSFR002)

2. Restoration, cleaning, and maintenance of flood protection works, torrents, and rivers in the
Regional Unit of Laconia (ELO3APSFR002)

3. Stormwater drainage system for the Filikon area and the ring road of the Municipal
Community of Tripoli (ELO3APSFR005)

4. Flood protection works in Tripoli (Zevgolateio - Neochori area) (ELO3APSFR005)
Ongoing flood protection project near the Music School of Tripoli (ELO3APSFR005)

6. Irrigation and drainage networks covering approx. 2,464 hectares in the Taka Basin
(ELO3APSFR005)

(B) are found in other stages of maturation

1. Regulation and delineation of the Magoulitsa Stream (a tributary of the Evrotas River), which
passes through Sparta over a length of ~5 km (ELO3APSFR002)

2. Construction of enhancement works on a section of the Evrotas River, from the old bridge to
its tributary Knakionas (ELO3APSFR002)

3. Regulation and delineation of the Tanos River in the Kato Doliana area, over a length of ~1 km
(ELO3APSFR003)

4. Flood protection studies for the Astros Kynouria area (ELO3APSFR003)

Dam on the Tanos River for the irrigation of approximately approx. 3,000 hectares
(ELO3APSFR003)

6. Flood protection study for the Municipal Unit of Mantineia (ELO3APSFR005)
7. Study for regulation works on the Inachos and Xirias Rivers, Argolis (ELO3APSFR006)

8. Regulation and delineation of the Megalo Stream in the Nafplio area, over a length of ~6 km
(ELO3APSFR006)

9. Flood protection works in Nea Kios (ELO3APSFR006)
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EL _03_33_02: Flood Protection Measures

10. Final study for the construction of a flood control dam on the Xirias torrent, Argolis
(ELO3APSFR006)

11. Regulation and delineation of the Epidaurus Stream, over a length of ~3 km (ELO3APSFR008)
12. Flood protection works in Didyma, Regional Unit of Argolis (ELO3APSFR008)

It is noted that this measure is being implemented due to the inadequate implementation of Measure
EL_03_31_02 of this FRMP, which concerns natural water retention projects in the lowlands. The
required flood protection projects will be identified within the framework of the Master Plan
implementation (see Measure EL_03_35_02), following an assessment of the impact on flood risk
reduction of the upstream hydrological measures (Measure EL_03_31_01), the construction and
utilization of regional reservoirs (Measures EL_03_32_01 and EL_03_32_02), and in conjunction with
the implementation a study for the designation of flood-controlled areas (Measure EL_03_42_05).

EL_03_34_01: Modernization, replacement and maintenance of existing stormwater drainage

networks

The measure is an amendment to EL_03_34_13 from the 1st FRMP. It includes projects for the
replacement, reinforcement, and completion of stormwater drainage systems. Priority is given to
areas with significant residential development and needs, located within the APSFRs.

Specifically, for the Eastern Peloponnese Water District, the measure is proposed for implementation
in selected urban centers within APSFR ELO3APSFR001, ELO3APSFR002, ELO3APSFRO003,
ELO3APSFR0OO05 and ELO3APSFRO006. Indicatively, and not restrictively, the following urban centers
are proposed:

e Skala (ELO3APSFR001)

e Sparta (ELO3APSFR002)

e Leonidio (ELO3APSFRO003)

e Tripoli (ELO3APSFR005)

e Nafplio, Argos (ELO3APSFR006)

EL_03_35_02: Integrated Design of flood protection measures (Master Plan) and construction

of the proposed measures

The measure is a continuation of EL._03_35_15 from the 1st FRMP. Specifically, for the implementation
of the Masterplan for flood protection projects in the Eastern Peloponnese Water District, it is
proposed to develop:

e 1 Master Plan covering areas of the Peloponnese Region, as well as
e 1 Master Plan covering areas of the Attica Region

that belong to the Eastern Peloponnese Water District (EL03).
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EL_03_35_02: Integrated Design of flood protection measures (Master Plan) and construction

of the proposed measures

The aforementioned Masterplan will exclude watercourses that are on list (A) and (B) of measure
EL_03_33_02.

EL_03_35_03: Evaluation and maintenance of existing water control measures in upland

regions

The measure is a continuation of EL._03_35_16 from the 1st FRMP. It involves the assessment of existing
mountain hydrological works in stream and tributary catchment areas, as well as their maintenance,
in order to mitigate impacts in areas included within the 100-year flood zones (T=100). Indicatively,
and not restrictively, the following mountainous catchments—discharging into T=100 flood zones as
defined in the FRMs—are identified as priorities for maintenance interventions:

(1) mountainous catchments of the Evrotas River in the area of Sparta and upstream of the
settlements of Skala and Elos, which drain into APSFRs ELO3APSFR001 and ELO3APSFR002

(2) mountainous zones of the catchments that drain into APSFR ELO3APSFR003
(3) mountainous zones of the catchments that drain into APSFR ELO3APSFR005

(4) mountainous catchments of the Argos-Nafplio-Drepano plain, which drain into APSFR
ELO3APSFR006

(5) mountainous catchments of the Vlacherna area, which drain into APSFR ELO3APSFR007

EL_03_35_04: Land use management

The measure is a continuation of EL._03_35_17 from the 1st FRMP. It concerns the preparation and
implementation of pasture management plans, in accordance with the provisions of Law 4351/2015
(A’ 164) and Joint Ministerial Decision 1058/71977 /2017 (Government Gazette B 2331/07-07-2017).
In areas located upstream of the APSFRs that have not been excluded from grazing use, the provisions
of the FRMP and the RBMP should be taken into account. Additionally, hydrological criteria should be
applied in determining grazing intensity.

The measure is applied across the Water District, with priority given to catchments that discharge into
the APSFRs. Immediate implementation of the measure is particularly important for controlling
grazing pressure and preventing deforestation in the mountainous river catchments. Specific
watercourses whose catchments are proposed for the application of the measure are indicated:

e Vasilopotamos River, Evrotas River, Inachos River, Korakofolia Stream, Mariorema Stream,
Xerias Stream of Laconia, Paradisi Stream, and Platis River in APSFR ELO3APSFR001

e Evrotas River in APSFR EL0O3APSFR002
e Vrasias Stream, Dafnon Stream, Plakoula Stream, and Tanos River in APSFR ELO3APSFR003
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EL_03_35_04: Land use management

e Rados River in APSFR ELO3APSFR004

e In the closed basin of the Tripoli plateau in APSFR ELO3APSFR005

e Dafnorema Stream, Erasinos River, Inachos River, Megalo Stream, Xerias River, and Xovrio
Stream in APSFR ELO3APSFR006

e In the closed basin of Vlacherna in APSFR ELO3APSFR007

e Vathy Stream, Varela Stream, Giannakakis Stream, Kapari Stream, Kyllada Bay Stream, Old
Epidaurus Stream, Rorou Stream, and Tzami Stream in APSFR ELO3APSFR008

EL_03_35_05: Maintenance and rehabilitation of existing flood protection structures

The measure is introduced for the first time in the FRMP of the 1st Revision for EL03. It is applied in
APSFRs ELO3APSFR001, ELO3APSFR003, ELO3APSFR004, ELO3APSFR005, ELO3APSFROO06,
ELO3APSFR007, and ELO3APSFRO008, and concerns all existing flood protection infrastructures or
projects within watercourses that affect the hydraulic regime of the rivers. Priority for maintenance
and restoration is given to works located within the APSFRs or upstream of them, which influence
flood flows.

The measure includes the following actions that should be carried out on an annual basis:
1. Conducting site visits, noting problems after the end of the wet period
2. Identification of critical positions that need maintenance/ replacement and prioritization
3. Setting an annual maintenance program by the competent authorities which will include:
Cleaning from debris materials hindering the free flow
Slope supporting works
Repair of lining works

Embankment repairs

AN N N NN

Repairs of the structures (steps, culverts, crossings, etc.)
4. Secure funding

5. Implementation

EL _03_41_01: Development and operation of an early warning system for floods

The measure is a continuation of EL_03_41_18 from the 1st FRMP. The development of an early
warning system for the Eastern Peloponnese Water District is proposed in APSFRs ELO3APSFR001,
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EL _03_41_01: Development and operation of an early warning system for floods

ELO3APSFR002, and ELO3APSFR006, where the catchment areas of the Eurotas and Inachos Rivers
are located.

EL _03_42_01: Updating of Emergency Plans, and standardization of emergency flood response

procedures/ Development of a local Action Plan Memorandum

The measure is a continuation of EL_03_42_19 from the 1st FRMP and is applied at the Water District
level. The FHMs and FRMs prepared within the framework of this FRMP, contribute to improved
knowledge of flood risk and should be taken into account in the Emergency Plans that will be
developed. For the Eastern Peloponnese Water District (EL03), the following municipalities are
located within the boundaries of the T=100-year flood zone: East Mani, South Kynouria, Sparta,
Tripoli, North Kynouria, Megalopoli, Argos-Mycenae, Gortynia, Sikyona, Troizina, Evrotas,
Monemvasia, Nafplio, Ermionida, Poros, Corinth, and Epidaurus.

In accordance with the provisions of the General Civil Protection Plan "Xenokrates," in 2019, the
Directorate of Planning and Emergency Response of the General Civil Protection Agency, in
collaboration with all involved authorities, issued the General Plan for Emergency Response and
Immediate/Short-Term Management of the Consequences of the Flood Phenomenon. This plan was
distributed to all relevant entities by document number 8794/06-12-2019 from the General Civil
Protection Agency for implementation of their respective responsibilities ("DARDANOS 1"). In 2023,
the Emergency Planning Department of the General Directorate of the Hellenic Republic, considering
administrative and organizational changes since the first edition—primarily affecting central
administration authorities—issued the 2nd General Plan for Emergency Response and
Immediate/Short-Term Management of the Consequences of the Flood Phenomenon, named
"DARDANOS 2."

EL _03_42_03: Identification of borrow pit locations for embankment restoration/maintenance

in case of emergency

The measure is a continuation of EL_03_53_27 from the 1st Plan and is implemented in APSFRs
ELO3APSFR001 and ELO3APSFR006, where, according to the Flood Hazard Maps (FHM), overtopping
of existing levees and flooding of adjacent lowland areas occurs. In the T=1000-year flood zone, where
flood protection levees have been or will be constructed, the following actions are undertaken:

1. Administrative actions: the administrative actions through which:
a) permission to immediately take the required embankment restoration materials from
specific predetermined locations (borrowing chambers), after an extreme flood event,

b) selection criteria for these positions are determined,
c) these positions are delineated,

d) the permitted uses are determined in the selected and delineated locations

2. Other actions required for the finalization and licensing of positions:
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EL _03_42_03: Identification of borrow pit locations for embankment restoration/maintenance

in case of emergency

a) A study for the identification and delineation of borrow pits for the immediate extraction
of materials to restore or construct embankments. The study shall include: identification
of suitable locations for borrow pits, determination of the maximum allowable extraction
volumes, geotechnical testing of material suitability, provision of typical embankment
cross-sections (pre-flood condition) for immediate restoration, methodology for material
extraction and environmental restoration measures for the borrow pit area, accessibility
analysis and proposal of access roads suitable under T=50, T=100, and T=1000 flood
scenarios.

b) Environmental Impact Assessment (EIA) and compliance with the licensing procedure in
accordance with applicable legislation. The activity falls under Group 5 “Mining and
Related Activities,” as defined by the relevant Joint Ministerial Decision (as amended and
in force), specifically subcategory 5: "Borrow pits for aggregates, soil, or other earth
materials used exclusively for infrastructure projects."

Indicatively and not exhaustively, the following are mentioned:

e in APSFR ELO3APSFR001, according to the Flood Hazard Maps (FHM), overtopping existing leaves
and flooding of adjacent lowland areas occurs — such as in the lower course of the Eurotas River,
which is located within this APSFR.

e in APSFR ELO3APSFRO006, according to the FHM, overtopping of existing levees and inundation of
the surrounding lowlands takes place — such as along the Inachos River, which is situated within
this APSFR.

EL _03_42_04: Establishment of alert thresholds for critical watercourses of WD EL03 based on

the provisions of laws 4662 /2020 and 5075/2023

The measure is introduced for the first time in the 1st revision of the FRMPs for EL03. It includes the
following actions, with the objective of defining alert thresholds corresponding to the four levels of
mobilization established by the applicable legislation:

e Hydraulic assessment of watercourses and determination of their discharge capacity (i.e., the
maximum flow they can safely convey, including the required freeboard according to technical
specifications).

e Identification of critical points along watercourses suitable for monitoring and recording river
flow (e.g., at bridges, access points, or straight channel segments ideal for hydrometric
measurements).

e Mapping of critical locations in relation to the development of the flood wave and the
proximity of vulnerable receptors — primarily residential settlements and transport

infrastructure.
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EL _03_42_04: Establishment of alert thresholds for critical watercourses of WD EL0O3 based on

the provisions of laws 4662/2020 and 5075/2023

o Establishment of flow and water level thresholds at the above locations for each of the four (4)
preparedness levels defined by the legal framework.

e Determination of absolute elevations (levels) and associated flows at selected key locations,
corresponding to all four alert levels.

Implementation of this measure is considered essential in critical watercourses, specifically those
categorized as high and very high risk. Therefore, the following locations are identified indicatively
and not exhaustively:

¢ in APSFR ELO3APSFRO0O01 of the Eastern Peloponnese Water District (EL03), the following
critical watercourses are identified: Vasilopotamos Stream, Evrotas River, Mariorema
Stream, Xerias River, Paradisi Stream

e in APSFR ELO3APSFR002 of EL03: Evrotas River
e in APSFR ELO3APSFR003 of EL03: Vrasias Stream, Dafnon Stream, Tanos River
e in APSFR ELO3APSFR004 of EL03: Rados River

¢ in APSFR ELO3APSFR006 of EL03: Giannakakis Stream, Erasinos River, Inachos River,
Megalo Stream, Xovrio Stream, Xerias River

¢ in APSFR ELO3APSFR008 of EL03: Vathy Stream, Rorou Stream, Kapari Stream, Kyllada Bay
Stream, Remataki Stream - Old Epidaurus**

EL_03_42_05: Plan for controlled flooding of lowland areas to protect settlements and critical

infrastructure

The measure is introduced for the first time in the 1st Revision of the FRMPs for EL03. It concerns the
planning of controlled flooding in low- or very low-risk low-lying areas, which will be selected as a
priority within or upstream of the T100 flood zones, with the aim of protecting areas within the T100
zones or reducing flood risk in regions identified as high-risk in the Flood Risk Management Plans
(FRMPs).

The implementation of this measure will be pursued within the framework of the Master Plan for flood
control projects (Measure EL_03_35_02). Upon completion, a special study will establish the
institutional framework for these controlled flood areas, including the definition of permitted land
uses and prohibitions within their boundaries, in accordance with Measure EL_03_21_03.

This measure is to be examined in detail during the preparation of the Master Plans in line with
Measure EL._03_35_02. Indicatively and not restrictively, the following watercourses are proposed for
investigation, as they are subject to extensive flooding even under T50-year flood events, according to
the Flood Hazard Maps (FHMs):

e APSFR ELO3APSFR001: Evrotas River, Platis River
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EL_03_42_05: Plan for controlled flooding of lowland areas to protect settlements and critical

infrastructure
e APSFR ELO3APSFR002: Evrotas River
e APSFR ELO3APSFR003: Tanos River
e APSFR ELO3APSFR004: Rados River
e APSFR ELO3APSFRO006: Inachos River, Erasinos River

EL_03_43_01: Awareness-raising actions for the public, local authorities and communities

against flood risk

The measure is a continuation of EL_03_43_21 from the 1st FRMP and is implemented at the Water
District level. It includes the implementation of information and awareness-raising actions targeting
both citizens and institutions regarding flood risks in their area, as well as precautionary measures to
be taken in case of potential flood events. Such actions may include television, radio, and internet
campaigns, public events, educational workshops, presentations in schools, etc. These activities will
be carried out by the Ministry of Climate Crisis and Civil Protection, the Ministry of Education, the
Ministry of National Economy, the Civil Protection Directorates of the relevant Decentralized
Administrations, the Autonomous Civil Protection Directorates of the relevant Regions, and the
Municipalities, in cooperation with school administration authorities.

EL _03_43_02: Warning system to avoid crossing Irish crossings during flood events

The measure is a continuation of EL._03_43_22 from the 1st FRMP and is applied at the APSFR level,
with priority given to areas where a significant number of Irish crossings present a very high risk to
residents under high-flow conditions. The objective of the measure is to enhance the preparedness of
both citizens and responsible authorities, with the aim of reducing accidents involving vehicle
crossings over rivers and streams via Irish crossings during flood events.

To achieve this, the measure involves the installation of systems consisting, at a minimum, of warning
signage and water depth indicators at Irish crossings within the Water District. These systems will
provide clear and timely information to discourage vehicle crossings under hazardous conditions.

The total number of Irish crossings identified per APSFR within the Eastern Peloponnese Water
District is as follows:

e APSFR ELO3APSFROO1 a total of 6 Irish crossings

e APSFR ELO3APSFRO002 a total of 14 Irish crossings

o APSFR ELO3APSFRO003 a total of 13 Irish crossings

e APSFR ELO3APSFR004 a total of 2 Irish crossings

e APSFR ELO3APSFROO06 a total of 51 Irish crossings

e APSFR ELO3APSFRO08 a total of 2 Irish crossings
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EL_03_44_01: Formulation of a regulatory framework for restoring the conveyance capacity of

streambeds and for the maintenance and management of riparian vegetation

The measure is a continuation of EL_03_44_23 from the 1st FRMP and is implemented at the level of
the Water District. It involves the development of regulations for the periodic cleaning of
watercourses, as well as the maintenance and management of riparian vegetation. These regulations
are to be formulated considering the specific characteristics of the watercourses, including
geomorphological and hydraulic conditions, type of watercourse, ecological and environmental
attributes and the protection status of the area in which the watercourse is located.

The measure is introduced for the first time in the 1st revision of the FRMPs for EL03 and concerns
the restoration of areas affected by severe flooding.

Regarding the required interventions in flood defense embankments, they should be implemented
following a thorough evaluation and in coordination with Measure EL_03_35_02 (Master Plan), within
which the following aspects are examined:

(1) The impact on flood risk reduction in the lowlands, considering the effectiveness of mountain
hydrology projects (Measure EL_03_31_01), the utilization of existing regional reservoirs
(Measure EL_03_32_02), and the construction of new regional reservoirs (Measure
EL_03_32_01) with flood protection components.

(2) The need to implement natural water retention measures in the lowlands (Measure
EL_03_31_02), and controlled flooding in low-vulnerability floodplain areas (Measure
EL_03_42_05)

(3) The necessity for other flood protection works (Measure EL_03_33_02), which will also define
the required restoration interventions for existing embankments.

The measure is introduced for the first time in the 1st revision of the FRMP for EL03 and concerns the
establishment of the procedure through which the optimal management for transported (sediment
and debris) materials will be selected following each flood event. The measure applies to all APSFRs
within the Eastern Peloponnese Water District, where:

o in APSFR ELO3APSFRO001, one study will be conducted to determine the location of a sediment
deposition basin, falling within the Region of Peloponnese.

e in APSFR ELO3APSFRO002, one study will be conducted to determine the location of a sediment
deposition basin, falling within the Region of Peloponnese.

e in APSFR ELO3APSFR003, one study will be conducted to determine the location of a sediment
deposition basin, falling within the Region of Peloponnese.
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e in APSFR ELO3APSFR004, one study will be conducted to determine the location of a sediment
deposition basin, falling within the Region of Peloponnese and the Region of Attica.

e in APSFR ELO3APSFRO005, one study will be conducted to determine the location of a sediment
deposition basin, falling within the Region of Peloponnese.

e in APSFR ELO3APSFR006, one study will be conducted to determine the location of a sediment
deposition basin, falling within the Region of Peloponnese.

e in APSFR ELO3APSFR007, one study will be conducted to determine the location of a sediment
deposition basin, falling within the Region of Peloponnese.

e in APSFR ELO3APSFR008, one study will be conducted to determine the location of a sediment
deposition basin, falling within the Region of Peloponnese.

ELO3_D19_R1 - 59



Hellenic Mlmstr)_r of Environment .and Energy/ 1st Revision of the Flood Risk Management Plan for River Basins of the
General Secretariat for Natural Environment and Eastern Peloponnese Water District (EL03)

Water‘ General Directorate for Water

Translation into English of the summary reports of the methodologies and
DELIVERABLE 19 results of the Deliverables studies

11 Prioritization of measures of the 1st revision of the
FRMPs WD ELO3

Prioritization of the measures is carried out through the assessment of their economic effectiveness. The
purpose of prioritization is to highlight the measures that achieve the greatest reduction in flood damage
(benefit) at the lowest cost.

The methodology applied in the current cycle of FRMP's is a modification of the methodology applied in the
1st cycle of implementation of the Floods Directive. The adopted steps are as follows:

e (lassification of the proposed measures into two categories: measures that contribute indirectly to
damage prevention (Category 1) and measures that contribute directly to damage
prevention/management (Category 2)

e Assessment of the expected benefit of each measure of the two categories

e Evaluation of the nature/aspect of each measure (prevention, protection, preparedness, recovery)
e Correlation with other policies (climate change, RBMP)

e  Multi-criteria analysis of the overall benefit index of the measure

o Estimate of the total cost of each measure (investment cost, operating cost)

e (alculation of cost-effectiveness index of a measure and prioritization of measures

Particular emphasis is placed on flood risk protection, which is why the proposed measures primarily focus
on this aspect. The total initial investment cost of the program of measures is estimated at ~505 million €.
Measures under the flood protection aspect represent the largest share of the total cost, ~484 million €. The
remaining €21 million concerns the remaining three aspects (prevention, preparedness and recovery.)

Table 11-1: Number of measures per action pillar and total cost on the Eastern Peloponnese Water District

Measure pillar Number of proposed measures for Total initial investment cost of
ELO3 measures €
Prevention 3.006.385
12 484.050.000
8 17.140.000
2 940.000
Total 31 505.136.385

The following tables present:

e the Benefit Index (D11)
e the total annualized investment cost (D16) and

The measures in the above-mentioned tables are presented with the score in descending order after applying
the prioritization methodology. The measures in these tables are divided by category (Category 1 Measures
and Category 2 Measures) according to the same methodology.
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More specifically, the Benefit Index (D11) - Table 11-2 ranges between 0 (smallest benefit from the
implementation of the measure) to 100 (greatest benefit from the implementation of the measure). In the
Eastern Peloponnese Water District, the measures with the greatest benefit (>90) of Category 1 are:

o Development of a Monitoring System for the Flood Risk Management Plan's Program of Measures
(EL_03_61_01)

e Actions to prevent and protect Rural Development within the APSFR (EL_03_21_04)
¢ Flood protection measures for the boreholes of the water service providers (EL_03_23_01)

e Restructuring and modernization of the meteorological and hydrometric data collection network
(EL_03_24_01)

o Integrated Design of flood protection measures (Master Plan) and construction of the proposed
measures (EL_03_35_02)

while the measure with the greatest benefit (>90) of Category 2 is Implementation of water control measures

in upland regions (EL_03_31_01).

With regard to the total annualized investment cost (D16) - Table 11-3, the measures with an index
>1,000,000 and therefore the most costly in terms of their implementation are, by category:

Category 1 Measures:

Maintenance and rehabilitation of existing flood protection structures (EL_03_35_05)

Category 2 Measures:

Flood Protection measures (EL_03_33_02) and Modernization, replacement and maintenance of existing
stormwater drainage networks (EL_03_34_01).
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Table 11-2: Prioritization of measures of the 1st revision of the FRMPs for the WD EL03 based on the overall benefit index (D11)

MEASURE NAME

CATEGORY 1 MEASURES

Development of a Monitoring System for the Flood

activities of subcategory Al and A2 of Law
4014/2011, as in force.

Risk Management Plan's Program of Measures EL.03.61.01

/Actions to prevent and protect Rural Development

within the APSFRs EL_03.21.04

Flood prot?ctlon measures for the boreholes of the EL 03.23.01

water service providers

Restructuring and modernization of the

meteorological and hydrometric data collection EL_03_24_01

network

Integrated Design of flood protection measures

(Master Plan) and construction of the proposed EL_03_35_02

measures

Awareness-raising actions for the public, local EL 03 43 01

authorities and communities against flood risk -t

Formulation of a regulatory framework for restoring

the conveyance capacity of streambeds and for the EL_03_44_01

maintenance and management of riparian vegetation

Malnter.lance and rehabilitation of existing flood EL 03.35.05

protection structures

Building and structural regulations within the 100- EL 0321 02
ear flood zone

Implementation of Natural Water Retention

measures (NWRM) / SUDs practices for projects and EL 03 31 03

D11
PILLAR TYPE OF MEASURE (overall benefit
index)
Prevention Acquisition, com.pletlon apd improvement of| 100
information
Prevention Acquisition, com.pletlon apd improvement of| 98
information
: Legislative / Administrative Regulations and
Frevention Technical Flood Protection Measures 98
Prevention Acquisition, com.pletlon apd improvement of| 93
information
Protection Technical flood protection measures 92
Preparedness Education/information measures 76
Preparedness Legislative/Administrative regulations 75
Protection Technical flood protection measures 74
Prevention Legislative/Administrative regulations 72
Protection Measures of e_nv1r0nmental nature (green 71
infrastructure)
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MEASURE NAME

Alignment of the urban development plans with the
provisions of the FRMPs

CODE

EL_03_21 01

/Adaptation of the urban development plans in flood
prone areas (retention basins)

EL_03_21_03

Updating of Emergency Plans, and standardization of
emergency flood response procedures/ Development
of a local Action Plan Memorandum

EL_03_42_01

Establishment of alert thresholds for critical
watercourses of WD ELO3 based on the provisions of
laws 4662/2020 and 5075/2023

EL_03_42_04

Collection and digitization of watercourse
demarcation data and flood control project data.

EL_03_24_02

Creation of a National Flood Events database and
development of a related interactive online platform

EL_03_24_03

[dentification of borrow pit locations for
embankment restoration/maintenance in case of
emergency

EL_03_42_03

Identification of locations for (temporary or
permanent) sediment deposition sites (sediment
storage areas)

EL_03_52_01

CATEGORY 2 MEASURES

Implementation of water control measures in upland
regions

EL_03_31.01

Nature-based water retention structures in the
lowlands

EL_03_31_02

Modernization and rehabilitation of drainage
networks

EL_03_33_01

PILLAR

Prevention

Prevention

Preparedness

Preparedness

Prevention

Preparedness

Recovery

Protection

Protection

Protection

TYPE OF MEASURE

D11

(overall benefit
index)

Legislative/Administrative regulations 71
Legislative/Administrative regulations 71
Acquisition, completion and improvement of 70
information
Non-structural interventions 70
Acquisition, completion and improvement of 50
information
. Acquisition, completion and improvement of
Prevention d P ) P 50
information
Measures of environmental nature (green 48
infrastructure)
Measures of environmental nature (green 47
infrastructure)
Measures of environmental nature (green
. 100
infrastructure)
Measures of environmental nature (green 64
infrastructure)
Technical flood protection measures 44
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D11
MEASURE NAME CODE PILLAR TYPE OF MEASURE (overall benefit
index)

Modernization, replacement, maintenance of existing

. EL_03_34_01 Protection Technical flood protection measures 40
stormwater drainage networks

Evaluation and Ma}mtenance Of.E Xisting water EL_03_35_03 Protection Technical flood protection measures 30
control measures in upland regions
Flood Protection measures EL_03_33_02 Protection Technical flood protection measures 19

Utilization of existing reservoirs with a flood
protection component

Development and operation of an early warning AMERSRE Preparedness Acquisition, com.pletlon apd improvement of| 18
system. information

Land use management EL_03_35_04 Protection Measures of e.nV1r0nmental nature (green 17
infrastructure)

Warning system to avoid crossing Irish crossings
during flood events

Plan for controlled flooding of lowland areas to
protect settlements and critical infrastructure
Multipurpose reservoirs with a flood protection
component

EL_03_32_02 Protection Technical flood protection measures 18

EL_03_43_02 U@y Non-structural interventions 14

EL_03_42_05 P8y iEIReloli e Technical flood protection measures 13

Legislative / Administrative Regulations and

Technical Flood Protection Measures =

EL_03_32 01 Protection
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Table 11-3: Prioritization of measures of the 1st revision of the FRMPs for the WD EL03 based on the total annualized investment cost (D16)

D16 (total annualized

MEASURE NAME PILLAR TYPE OF MEASURE .
investment cost)

CATEGORY 1 MEASURES

Maintenance and rehabilitation of existing flood

protection structures EL_03_35_05 Protection Technical flood protection measures 4.339.044

Establishment of alert thresholds for critical
watercourses of WD EL03 based on the provisions of | EL_03_42_04 | J&{EE =i Non-structural interventions 980.370
laws 4662/2020 and 5075/2023

Legislative / Administrative
EL_03_23_01 Prevention Regulations and Technical Flood 393.620
Protection Measures

Flood protection measures for the boreholes of the
water service providers

Integrated Design of flood protection measures
(Master Plan) and construction of the proposed EL_03_35_02 Protection Technical flood protection measures 217.860
measures

Identification of locations for (temporary or .
( p y Measures of environmental nature

permanent) sediment deposition sites (sediment EL_03_52_01 : 170.657
(green infrastructure)

storage areas)

Identification of borrow pit locations for Measures of environmental nature

embankment restoration/maintenance in case of EL_03_42_03 [ U@ : 90.775
(green infrastructure)

emergency

/Actions to prevent and protect Rural Development EL 03.21 04 Prevention Acquisition, completion and 46.637

within the APSFRs improvement of information
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D16 (total annualized

MEASURE NAME CODE PILLAR TYPE OF MEASURE .
investment cost)

Restructuring and modernization of the L :
Acquisition, completion and

meteorological and hydrometric data collection EL_03_24_01 Prevention . . . 41.974
improvement of information

network

D.evelopment ofa Monl'tormg System for the Flood EL 0361 01 Prevention Acqu151t10n, com.pletlon apd 38.634

Risk Management Plan's Program of Measures improvement of information

Collectlon_ and digitization of Watercour.se EL 032402 Prevention _Acqu151t10n, com.pletlon apd 37.310

demarcation data and flood control project data. improvement of information

Awarer.u?ss-ralslng actlor_ls. for th? public, loc.al EL_03_43_01 P&y Education/information measures 14.524
authorities and communities against flood risk

Formulation of a regulatory framework for restoring
the conveyance capacity of streambeds and for the EL_03_44_01 P@dssei=li Legislative/Administrative regulations 10.893
maintenance and management of riparian vegetation

Updating of Emergency Plans, and standardization of

emergency flood response procedures/ Development| EL_03_42_01 FU@deiEiyliileids A cquisition, com.pletlon an d 10.893
. improvement of information
of alocal Action Plan Memorandum

Creation of a National Flood Events database and
development of a related interactive online platform

Acquisition, completion and

EL_03_24 03 Prevention . ; .
improvement of information

2.665

Building and structural regulations within the 100-

vear flood zone EL_03_21 02 Prevention Legislative/Administrative regulations 0
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MEASURE NAME CODE PILLAR TYPE OF MEASURE

Implementation of Natural Water Retention
measures (NWRM) / SUDs practices for projects and
activities of subcategory Al and A2 of Law
4014/2011, as in force.

EL_03_31.03

Alignment of the urban development plans with the
provisions of the FRMPs

EL_03_21_01

Adaptation of the urban development plans in flood
prone areas (retention basins)

EL_03_21_03

CATEGORY 2 MEASURES

Flood Protection measures

EL_03_33_02

Modernization, replacement, maintenance of existing
stormwater drainage networks

EL_03_34_01

Modernization and rehabilitation of drainage
networks

EL_03_33_01

Evaluation and Maintenance of Existing water
control measures in upland regions

EL_03_35_03

Protection

Prevention

Prevention

Protection

Protection

Protection

Protection
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Legislative/Administrative regulations 0
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Preparedness

Protection

MEASURE NAME CODE
Development and operation of an early warning EL 0341 01
system.
Wall‘nmg system to avoid crossing Irish crossings EL 034302
during flood events
Land use management EL_03_35_04
Multipurpose reservoirs with a flood protection EL 03.32.01
component
Utlhzat%on of existing reservoirs with a flood EL 03.32.02
protection component
Implementatlon of water control measures in upland EL 03.31.01
regions
Nature-based water retention structures in the EL 0331 02
lowlands
Plan for controlled flooding of lowland areas to EL 03.42_05

protect settlements and critical infrastructure

PILLAR TYPE OF MEASURE

Acquisition, completion and

Preparedness

D16 (total annualized
investment cost)

Protection

Protection

Protection

Protection

Preparedness

. ; . 461.345
improvement of information
Non-structural interventions 89.555
M r f environmental natur
easures o e_ vironmental nature 40.547
(green infrastructure)
Legislative / Administrative
Regulations and Technical Flood 17.629
Protection Measures
Technical flood protection measures 5.289
Measures of environmental nature 0
(green infrastructure)
Measures of environmental nature 0
(green infrastructure)
Technical flood protection measures 0
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12 Public information and consultation

To inform the public and the relevant bodies and institutions, a sufficient number of meetings were
organized during which the Draft Flood Risk Management Plans were presented for public consultation.

The consultations took place at both the local/regional and central levels, aiming to encourage the active
participation of stakeholders, either by attending the events or by submitting their proposals on the issues
under consultation.

During the implementation of the consultation and communication activities, some or all of the actions
described in the following paragraphs were carried out in combination.

In the first 4 months, inspections were conducted in the study area, meetings were held with relevant
agencies and services, and an inspection report was submitted for the special areas located outside the
APSFRs.

The Flood Hazard Maps, along with the accompanying Technical and Non-Technical Reports, were
subsequently posted on the website of the General Secretariat for Natural Environment and Water of the
Ministry of Environment and Energy: https://floods.ypeka.gr/.

Subsequently, the Flood Risk Maps along with the accompanying Technical and Non-Technical Reports
were posted on the website of the Directorate General of the Ministry of Environment and Natural
Resources: http://floods.ypeka.gr/ .

The Flood Risk Management Drafts and the Strategic Environmental Impact Studies (SEIS) were posted
on the website of the General Secretariat for Natural Environment and Water of the Ministry of
Environment and Energy: https://floods.ypeka.gr/consultation/2round-consultation/ .

A form for submitting observations and corrections to the Draft Plans was posted on the website of the
General Secretariat for Natural Environment and Water of the Ministry of Environment and Energy:
https://floods.ypeka.gr/wp-content/uploads /2024 /06 /ELO3 2round consultation P11-T1.pdf.

The invitation and program for the Consultation day in Nafplio, regarding the 1st Revision of the FRMP
for the Eastern Peloponnese Water District (EL03), have been posted on the website of the General
Secretariat for Natural Environment and Water of the Ministry of Environment and Energy.

The List of Social Partners for the Consultation Day in Nafplio, regarding the 1st Revision of the FRMP
for the Eastern Peloponnese Water District (EL03), has been posted on the website of the General
Secretariat for Natural Environment and Water of the Ministry of Environment and Energy.

Questionnaires were posted to enable participation in the consultation process, allowing institutions and
the public to briefly express their views. The questionnaires were digital and accessible through the
website of the General Secretariat for Natural Environment and Water of the Ministry of Environment
and Energy (https://floods.ypeka.gr/consultation/consultation-events/). The questionnaire is also

included in the Deliverable entitled 'Consultation Results Report'.

On Thursday, July 11, 2024, the Consultation Day for the 1st Revision of the FRMP of the Eastern
Peloponnese Water District (EL0O3) was held in Nafplio, during which the following materials were
provided in printed and/or electronic form:
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v Draft Summary of the Flood Risk Management Plan (FRMP) for the Eastern Peloponnese Water
District

v" Questionnaire on the consultation issues of the Eastern Peloponnese Water District

The Consultation Day in Nafplio was held in a hybrid format, with over 70 people participating in person
and more than 250 participating remotely via live or recorded broadcast available at the following link:
Huepida Atafovrevong yia ta Xx. Aray. Kiwdvvwv MAnuudpagNavnAwo 11/7/24 .

The consultation on both the Draft Flood Risk Management Plan and the Strategic Environmental
Assessment (SEA) of the 1st Revision of the Flood Risk Management Plan for the Eastern Peloponnese
Water District (EL03) lasted more than seven months.

The conclusions of the consultation process are summarized as follows:

1.

The need to reassess the methodology for determining APSFRs, incorporating the results of the flood
hazard and risk analysis from the Flood Risk Management Plan as well as new data on flood events.

The necessity of developing specifications for the construction of mountain hydrological management
projects, the cleaning of watercourses, and the implementation of natural retention measures for
sediments in the lowlands.

The necessity of prioritizing nature-based flood protection projects.
The necessity of modernizing, maintaining and cleaning the existing drainage ditch network.

The impact of climate change on the return period of flood events and the necessity to align the proposed
measures with climate change objectives and measures.

Adaptation to the most recent administrative divisions as defined by the Ministerial Decision No.
64436/2023 (Government Gazette Issue 4821/B/01-08-2023).

The impact of recent fires on the intensity or even potential occurrence of flooding phenomena.

The necessity to enhance the completeness and accuracy of data used in flood risk assessment, including
background information, hydrometeorological data, records of historical flood events, technical
registries of flood protection projects, and data on human activities.

The need to include the competent authorities in the program of measures.

10. The need to modify various fields in the measure sheets of the Program of Measures, or even to remove

a measure where necessary.

11. The need to update and supplement Ministerial Decisions, Presidential Decrees, Official Gazette entries,

and related legal documents.

12. The further utilization of local knowledge and experience from various agencies and services for the

assessment of and response to the impacts of flood events.

13. The contribution of pumped storage projects and hydroelectric projects in general to the flood protection

of downstream areas.

14. In areas of controlled flooding, Local and Special Spatial Plans, as well as Delimitation Zones, should be

taken into account.
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15. The need to further specify certain measures of the Flood Risk Management Plan to enable their
implementation at the local level.

16. The need to provide compensatory benefits for residents, livestock breeders, farmers, and professionals
who will be negatively affected by the implementation of the measures (e.g., relocation of activities,
restructuring of agricultural production toward more flood-resistant crops, etc.).

17. The prioritization of the roles and responsibilities of the involved bodies, considering the applicable
legislation, to ensure effective utilization of the results of the Flood Risk Management Plan (FRMP), given
that in many cases the bodies involved at each stage of prevention, preparation, and response to flood
phenomena are numerous and interdependent.

18. The possibility of financing actions and projects in areas outside the APSFRs.

19. The urgency of promptly initiating and promoting the measures outlined in the Flood Risk Management
Plan.

20. The necessity of comprehensive planning for flood protection projects at the catchment level, taking into
account the results of the flood hazard and risk analysis from the Flood Risk Management Plan, Directive
2000/60/EC, current Environmental, Spatial, and Urban Planning legislation, as well as all alternative
options for managing flood runoff.

21. The difficulties faced by the Public Administration in utilizing the results of the Flood Risk Management
Plan, due to insufficient staffing and lack of appropriate expertise within the competent bodies.

22. The issue of non-rational urban planning, which in many cases in Greece follows development rather
than precedes it.

23. The complexity of legislation and the division of responsibilities among state bodies, which hinders the
easy and rapid resolution of arising issues.

24. The lack of citizen education on dealing with natural disasters, as well as insufficient environmental
education and awareness.

25. The importance of synergy between certain Flood Risk Management Plan measures and specific
measures of the River Basin Management Plans.
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