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INTRODUCTION

This document represents thevidonmental Report made f@trategic Environmental Assessnt
procedure of the '@astd protection and rehabilitatidnMaster Plaldo Ro mani an Wat er s
Administration by the Administration Water &in Dobrogea Litoral, as holder of the "Coastal
Protection and RehabilitatibonMaster Planhas the obligationof browsing the procedure of
environmental assessment for plans and progrdms issuancingby competent authiy for
environmental protectigrthe environmentahotice, confirmingthe issue of environmental protection

in Master Plan.

Strategy and national poy for water management is to creaesustainable water management
policies by providing quantitativend qualitative water protection, defense against the destructive
action of water and turning water potential in relation to society and sustainable development
requirements in accordance with European directives in the field. " One of the five (5) skt spec
objectives to achieve this policy is the development and implementation of protection and rehabilitation
of the Romanian Black Sea coast against erosion and promoting integrated coastal zone managemer
as recommended in the field.

Strategic Environmntal Assessment (SEA) Master Plan for coastal protection and restoration was
done by following the steps set out by GD 1076/2004, namely:

a) screening stage of the plan or program environmental assessment procedure;
b) the stage of finalizing the dradtan or program and the achievement of the environmental report;
c) stage of analysis quality environmental report.

Depending on the stage of the SEa#e chosdor combiningthe following descriptive, analytical and
interactivemethods

T Consultation (Vérking Group) in the scoping stage,
1 Setting benchmarks and consultation (Working Group) for stage monitoring
1 Multicriteria analysis, and consultation (Working Group and public consultation).

Working Group established under the Master Plan SEA processaastal zone protection included
representatives of the following institutions:
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1 OO N
Water Basin Administration Dobroged.itoral, owner of the Master Plan
Ministry of Environment and Forests (MMP)
Impact Assessment and Pollution Control Department
Department of Water Resources Management
Biodiversity Department
Waste Management Department and Hazardous Chemicals
Climate Change and Sustainable Development Department
Ministry of Health
Ministry of Regional Development and Tourism
Ministry of Interior
Ministry of Agriculture and Rural Development
Ministry of Transport and Infrastructure
National Research InstituteMarina Development "Grigore Antipa"
Custodians of natural protected areas or Natura 2000 sites in the area of interest

= =4 =4 =4 4 -4 -4 -8 -8 -8 - -8 -8 4

In accordance ith Article 14 of Government Decision 1076/2004, the Working Group were analyzed

to assess the possibilities on the Master Plan and the level of detail of information to be included in the
environmental report. In the strategic environmental assessmta bfaster Plan, analyzing how the
plan's objectives contribute to achieving environmental objectives relevant to consider the potential
significant environmental effects if not implemented or its implementation plan, as follows:

1 Analysis of the environment in the interest of the MastdPlan, the existing data and
information support;

1 Identifying environmental aspects and environmental issuedevant to the domestic /
regional / local Master Plan for which an appeal may direct;

1 Identification / formulabn of relevant environmental objectiveshich the Master Plan has to
respond to environmental issues and environmental issues identified

1 Analysis of the environment in terms not implemented the provisions of Master-Plan
Alternative O

1 Evaluation of enwwronmental effectsof alternatves considered irMaster Plarand justified the
lternative chosen by evaluating how the proposed objectives and measures contribute to the
achievement of relevant environmental

Environmental Report is an important tool fortegrating environmental considerations into the
preparation and adoption of plans and programs as it provides the identification, description, evaluation
and consideration in this process has the potential significant environmental effects. Develping th
environmental report and the integration of environmental considerations in preparing the Master Plan
is an iterative process that should contribute to sustainable decisions.
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CHAPTER 1. Content and the main objectivesof the Maste Plan the relationshp with other
plans and programs

1.1. Master Plan Study Area

Area of interest analygein this Master Plastretches fronMusura Bay ahorth (border with Ukraine)
and Vama Vechat south (border with Bulgaria). Area of interest is divided into two muaits,
namely:

o Northern Unit, betweenMusura Bay and Cap Midjdaving a length of about 165 km
and a width within the administrative territory of Tulcea and Constanta county, 400m,
and

o Southern Unit,between Cap Midia and Vama Veche, with an approxitesigth of 82
km and a width within the administrative territory of Constanta County of 200m. (Fig.
1.1.1 and 1.1.2). Offshore area of interesBlack Seafor the development of Master
Planextends from the shoreline aisdgenerally limited by water ddp15m isobath.

H
Republic of Turkey 5f Gheorghe @ LA > n

ra Portita . - —

Istria
Nuntasi Histria
ac.'lgTrai.ln g | I §
Vad 5 = - "
d Unitatea nordica

i a litoralului Marea Neagfa
AR Midia romanesc
Dvldll.’ I.I::Inl“sr:l
Black Sea g §
Constanta
-t Unitatea sudica ; %D:?' * ;
L a litoralului £ i R
i Mangalia romanesc @ -
Jama Veche T
Fig 1.1.1 Interst Area of Master Plan Fig.1.1.2. Administrativeofiar Area

The study area of Master Plan includes 19 administrative units between the north and south borders c
the BlackSea coast. These include 2 municipalities (Constanta,Mangalia), 3 cities (Sulina, Navodari,
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and Eforie), 14 communes (C.A. Rossetti, Sfantu Gheorghe, Murighiol, Jurilovca, Mihai Viteazu,
Istria, Corbu, Mihail Kogalniceanu, Agigea, Tuzla, Costinesti, 28usty Limanu) of 38 villages that
belong to the twocounties, Tulcea and Constanta.The administrative territory of the localities has an
area of about 317.000 ha and hosts communities whose population exceeds 458. 500 inhabitants. TF
interest area of the &ter Plan is characterized by the dominance of the valuable natural landscape in
the northern sector and a high level of urbanization (Constanta county is the most urbanized county o
Romania) in the southern sector.terms of sedimentary processeear the coast and coastal
morphology, coastabreacan be subdivided inteedimentsells. Coastal sediment cells are defined as
units of coast where natural processes are relatively autonomous and there inputs (sources), transports
volumes (sediment transgp and outputs (wells or deposits) sediments necoezive distinct. Changes
along the shoreline sediment cell is generally independent of changes in the cells either upstream o
downstream, though, where there is partial boundaries for coarse sedimenbrtransiporder is
mobile, it is essential that links be taken into account. In the sedimentation cellslefiestl sub

sectors (seeCoastal DynamicReport section 3.1.2). These are not independent of each other in terms
of coastal dynamics and therefothe links between them shdube considered when assessing
changes in the coastline. Boundaries betweerssugtors were chosen to fit with previous research and
analysis conducted on the Romanian coast, with links to administrative boundaries. T.aHlst4 the

cells and sulsectors of both sedimentary sedimentagjor units majoybothnorthern and southern.
Sedimentary cell Sub-sector

Northern Unit of the litoral
Musura Bay- Jetelele de la Sulina Musura Bay (the state border till Jetelele Gal)i

Jetelele from Sulina Zatoane (the soutl Sulina

Casla Vadanei

Sf.Gheorghe

SELET!

Secunadry delta Sf. Gheorghe corresponding to Ciotic Chan

Ciotic - Zatoane (litoral behind the South part of
Sahain Island and wet lands systeZatoane)

Zatoanei Media Port Perisor
Periteasca
Portita
Periboina
Chituc
Corbu (Midia Capg

Southern Unit of the litoral

Mamaia Golf 1 Midia Cape till _North Navodari
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Constanata Port South Navodari

1.2.The overview of the Master Plan concerning the Coastal Protection and Rehabilitation. The
objectives of the plan .

Master Plan sets out priorities for the coastal zoh¢éhe Romanian shoravith a strong focus on
restoring and improving the environment. Amportant requirement for developing the best technical
solutions in the Master Plan was to establish a thorough understanding of what causes eeasjon th
and what is at risk if we do not interveatall. In this context, there was a need to propertieustand

and study the geomorphology and evolutionary hisghgreline areaincluding both natural and
manmade influences.

The development of this Master Plan included, therefore a review of geomorphological vast area with
existing studies, publisheddrature, new field studies, hydraulic studies and modeling of sediment and
expert interpretation of datdlaster Plan will consider also natructural measures as a strategy to
reduce future risks, such as avoiding development in areas at risk of eandignastal adaptation to
changes through relocation or land use change.

For devéoping the Master Planhe following stepsvere done

1 analyze the existing situation in termstloé state ofexisting hydrotechnical constructions and
state levels of aastal erosion through field studies and analysis of all available data and
dividing areas according to degree of erosion risk.

1 determining critical points in the studied area in terms of coastal erosion and forecasts on the
evolution of coastal erosion ithe situation without implementation master plan and in case
performance of the works necessary for achieving the master plan.

T analysis of possible variants to be applicable for each area separately taking into account all
restrictions imposed by law, éhcost and the environmental report and the conclusions of the
study of proper assessment.

1 forecasts on the evolution of coastal erosion in the situation witheutmplementationof
Master Pan and in casef performanceéheworks necessary for achiegmaster Fan

1 analysis of possible variants to be applicable for each area separately, taking into account all
restrictions imposed by law, the cost and the environmental report and the conclusions of the
study of proper assessment

1 determining methods dahtervention for each case taking into account environmental impact
and impact on species and habitats in protected natural areas in the studied area dseclarate

1 establishment of coastal zone management strategy for the next 30 years

1 drawing up an actioplan to implement the master plan with sHerm measures, medium and
long
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T prepare a monitoring plan
1 establish how maintenance, operation and repair of existing erosion protection structures

The content of this Master Plan aitsl correlation withsulsequent studies and consultations with
stakeholders is shown in the diagram below:

Master Plan

Coastal Dynamics APPENDIX B Chapter 1: Introduction
and Sedimentology

Framework for Master Plan development

Report Coastal Zone Project Objectives
Diagnostics Social, economic and environmental issues
Field Study Reports (vl
ronmaphical Chapter 2: Current Situation
Geophysical Nau."al 5
Hydrology and Socio-economic
Hydrogeology 'm mmm |Nstitutional and legal framework
Bathymetrical Coastal dynamics
Hydro-meteorological Coastal defences
Chapter 3: Projections
Coastal Defences BN Socio-economic
Report Coastal erosion
(General Expertise)
Chapter 4: National Objectives
National objectives in Priority Axis 5.2
Modeilmg Reports Other relevant strategies / plans
Chapter 5: Option Analysis
Methodology
APPENDIX D gl Description of options
R Option development
Appraisal Recommended options
synthesis
Chapter 6: Implementation Plan
Short-term measures
APPENDIX A Medium-term measures
e Long-term measures
Impacts of measures

Analysis Institutional Requirements
Strategic coastal monitoring

(separate report)

Chapter 7: Financial Analysis
Investment, operation and maintenance costs
Socio-economic benefits

Strategic
Environmental
Assessment (SEA)

Chapter 8: Environmental
Summary and conclusion of SEA
Summary and conclusion of AA

Chapter 9: Future coastal manage-

ment

Planning policy in areas at risk of erosion
e Development (works) Management

Economic development in the coastal zone

Public consultation and education
APPENDIX F Future Developments

;{f:l:’e"‘e"‘ Chapter 10: Action Plan
9y mRd - inalisation and approval of Master Plan
L A ctions for implementation of Master Plan
Strategic Monitoring of defences and beaches
Maintenance, operation and repair of coastal

defences

The following aspects are taken into account by the Master in order to establish measures to control
erosion risk, namely:

North ern Unit of Romanian coast : Canube Delta
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The Danube Delta is the only delta in the world designated as a Biosphere Reserve. Iti is also &
designated UNESCO World Heritage Site, European Union Special Protection Area and Ramsar site. I
is the third largest delta in Europe after the Volga and Kuban Deltas. It supports one of the largest
wetlands in the world and &fforded the highest protiéen at an international level due to its diversity

of ecosystems and internationally important waterfowl. In the last 35 years the shoreline has retreatec
between 180 to 300 metres in places and some 80ha/year of the beach has been lost. The ongoir
coastl change is largely due to natural processesthase have been strongly influenced by changes

in the Danube catchment and major interventions on the coast for navigation

Southern Unit of Romanian Coast of BlackSea

The three major Romanian Black Smarts at Constanta, Midia and Mangalia are highly important to

the national, regional and local economy and are socially important as a major source of employment ir
the coastal zone. However, the breakwaters that were constructed to form these poets hlbbwe

1970 and 1980 significantly modified the coastal dynamics in the Southern Unit.The southern unit of
the Romanian coast between Midia and Vama Veche is of national importance for the economic, socia
and amenity value related to the popular seasigerts. The tourist resorts are nationally recognised as
important regional, national and international holiday destinations, attracting more than 8 100 000
visitors per year. However, this value is being adversely affected by the accelerated erosamhe$

and poor condition of the coastal defences, many of which are past their serviceable life and pose
significant heath and safety risks to the public. The problems are compounded by the lack of significant
contemporary sources of sediment supply #r&l impacts of past development .The water quality
status of the Romanian shore coastal waters is largely determined by the Danube, which is respondin
to the cumulative pressures of all the Danube Basin, to the Black Sea, bringing in large amounts of the
annual intake of pollutants. In some locations the coastal defences that were built to retain beach have
exacerbated the issues with water quality by creating small enclosed bays that trap algae and pollutior
damaging the environment.

Master Plan areaf interest is rich inhabitatsprotectedoy specific legislation, therefore, in developing
the Master Plan, their sensitivity is an essential element in establishing the point that subsequent worl
will be done to protect and rehabilitate coastal zone.

ROSQ0065 Delta- the only habitat that may be affected are: "sandbanks covered by a layer of small
permanent of sea water "(1110) and" coastal lagoons "(1150), the rest being land.

ROSCI0066 Delta Marina areaHabitats that may be affected are: "sandbargtsnpnently covered
by a layer than seawater” (1110), "sand and swamps covered by seawater at low tide" (1140), " mele
and bays "(1160).
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ROSCI0237 Submarine structures methanogenic Saint Gedngéitats that may be affected are:
"submarine structures rdaby leaking gases" (1180).

¢

Legenda

ROSCI0195ubmerged Beadkorth Eforie and Eforie South habitats that may be affected are:
"Sandbanks coved by a layer of small permanent of sea water "(1110)," sand and swamps covered by
seawater at low tide "(1140)," Rock Miytilus galloprovincialisinfrashore'(1170);

ROSCI0273 marine area from Cape Tuzlaabitats that may be affected are: "sandbgekmanently
covered by a layer than seawater” (1110), "sand and swamps covered by seawater at low tide" (114C
and "reefs" (1170).

ROSCI0094 underwater sulphurous springs in Mangaliewhich can be influenced habitats are
permanently covered sandbanks Khager of sea water "(1110) and" reefs "(1170).

ROSCI0281 Cap Aurora habitats that may be affected are: "sandbanks permanently covered by a
layer than seawater” (1110) and "reefs" (1170).

ROSCI0293 Costinest23 August habitats that may be affect are: "sandbanks permanently covered
by a layer than seawater" (1110), "sand and swamps covered by seawater at low tide" (1140) and '
Reefs "(1170).
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ROSCI0269 Vama Veci2e- habitats that may be affected are: "sandbanks permanently covered by a
layer than seawater" (1110), "sand and swamps covered by seawater at low tide" (1140) and "reefs"
(1170).

ROSCI0073Viarine Dunesrom Agigea- habitat that can be influenced is "fixed dunes with perennial
vegetation herbacee (gray dunes)” (2130 *)

ROSCI0114 Mlastina Hergheliei Obanu Mare and Movila Cavehabitats that can be influenced by
anthropogenic activities are "rivers of the plains, to the mountain vegetation of Ranunculion fluitantis
and Callitricho batrachion” (3260) and "deciduous shrubs Rddenatian "(40CO0 *)

Master Plan area of interest integrally overlaps over ROSPA0076 Black Sea, bordering and possibly
influencing the following bird protected areas: ROSPA 0031 Danube Delta and R8mwe Lake
complex, ROSPA0057 Siutghiol Lake, ROSPADOBechirghiol Lake and ROSPA0066 Limanu

Stud.

The overall objective of this Master Plan is to protect and improve the quality of the environment and
standards of life along the Romanian Black Sea Coast and to increase safety in the southern area of tt
coast which has been severely threatened by the destructive effects of coastal erosion.

Specific objectives focus on:

ADeveloping a programme of coastal protection and rehabilitation works to rehabilitate and protect the
adjacent shoreline and land, andrine ecosystems

AProtect economic infrastructure and social objectives in distress as a result of erosion
Almplementation of an integrated coastal zone monitoring programme to support the delivery of
operation and maintenance works in the medium amgl term (30 years).

In order to meet these objectives in a sustainable way there are a number of social, economic an
environmental issues that need to be considered together. These are summarised in Section 1.4 below

The Specific Objectives of MastPtan

|. OBJECTIVES OF SUSTAINABLE DEVELOPMENT

OS1 [Environmental issues must have absolute priority \|Quantification of environmental issues to cons
maximizing supply relevant information on social |social and economicsses relevant
economic aspects.

OS2 |Strategic options and risk management measure Prioritization of measures taking into account
erosion management should avoid, if possneed of this
employment protection for future generations to infle
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and expensive options.

OS3 |Reduction of erosion risks that may affect cur|Hierarchy of risk of exposerto erosion, identifyin
characteristics of the environment, communities, pro|most vulnerablareas.
and infrastructure networks.

0S4 |Develop a structed longterm plan as justification for tlin the evaluation of vulnerability to erosion, \
proposed risk management measures for coastal eros|prioritize intervention measures in the short t
(until 2013), medium (20%:2020) and long (202

2041)

OS5 |Providing recommendations on implementing the pac|ldentification and quantification of monitori
of strategic longerm monitoring, to base future p lindicators that will be in support for the peric
updates review (5 years) Master Plan

ENVIRONMENTAL I.OBIECTIVE

OS6 |Substantiation Master Plan on a thorough understand |Evaluation of environmental impact erosion
coastal dynamics and erosion causes and impacts  |population safety

OS7 |Solution approach based on consideration natura|ldentification and initial assessment and E
processes to avoid future unnecessary load prot(implementation monitoring of natural proces

structures determining

0S8 Develop proposals for sustainable solutions |Identifying the best solutions available technic
environmental restation of coastal and best practices for implementing them

OS9 Orientation Master Plan for consideration and suj/Evaluation Master Plan proposals iagp or
sustainability objectives and protected areas protected areas

OS1(/Avoidance, mitigation and / or offset negative impaciThe solutions proposed by the Master Plan
coastal protection works on protected areas consider the recommendations of the environm

assessment

OS1I1Recomnendation sustainable solutions to improve co|The solutions proposed by the Master Plan will
water quality by improving the natural washing beach achieve good water status
resort areas
OS1zDevelop recommendations taking into account Master plan will consider evidence of clim
necessary adaptations to future climate change impac/change impact assessment studies and recon
adaptation to climate change in coastal
SOCIAL Ill.OBIECTIVE

OS1:|improving the safety of persons whisit, live or work|increased safety of coastal population
near the coast.

OS14|Providing advice on the risk of erosion, the purpos/Spatial planning in coastal risk assessment
making decisions and the future forms of land |corsider the coastal erzoziune
development.

OS1tReview and, if necessary, develop recommendatior|Analysis from the institutional and legal framew
strengthening the institutional arrangements. and evaluating them

OS1¢€/Consultancy support managers considgrapplication|in coastal planning will be taken into account
and the EIA documentation on other development prcexisting development projects and / or proposec
in the sea.

IV. ECONOMIC AND FINANCIAL OBJECTIVES
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OS1iExpenditures necessary twovide estimates for coasDeveloping CosBenefit Analysis indicating tt
erosion risk management utility investment for shofterm program measure

Demonstrating the economic benefits (incluc
social and environmental) of qualitative letegm
Master Plan proposed

Providing the necessary support to the EC rel
for shortterm financing.

OS1¢Configuring  prioritized work program, based |Structuring Master Plan shetdrm (p to 2013)
constraints related wurgent funding and pro¢medium (20142021) and long (2022041), ir
requirements. conjunction with OS 4

To achieve the main objectives set forth, Master Plan proposes the development of structural measure
in the coastal distribution and their correlation withstructural meases which are designed to
minimizethe negativeenvironmental impact&nvironmental Assessment Strategy implies the analisys

of the objectives of the plan in terms of potential conflicts that may occure to achive them.

1.3. Existing legal framework The relationship with other plans and similar programs:

In the EU, the main instrument for promoting integrated management of coastal areas is the Europeal
Parliament and Council Recommendation on the implementation of integrated management of coasta
areas in Hrope (2002/413/EC, OJ L 148, 06.06.2002). Chapter | of this recommendation emphasizes
the importance of strategic approach to t@lananagement, based,throught othersthe recognition

of threats caused by climate change and the risks caused bysesigvels and increased frequency

and violence of the storm, take appropriate measures to human settlements in coastal protection an
cultural heritage, and by improving coordination between actions taken by authorities in the area of sec
to land interagbn. These activities contribute also tmintegrated coastal zone management, which is

a component of the EU's integrated maritime policy.

Nationally, thenormativelaws which constitute the legal framework for the developmentsapgdort
of implementéion of this MasterPlan,as one of the tools to implement an integrated coastal zone
management, are represented mainly by

1 Law no.280 of 24h June 2003pproving Government Emergencydinance. 202/2002 on
integrated coastal zone management,

T GD 546/2004 for approving the Methodology to delimit the public domain in the coastal zone,

1 GD 749/2004 on the establishment of responsibilities, criteria and methods for determining the
strip of land located near the coastal zone, environmental conditions for the conservation and
landscape and heritage value of areas close to the shore,
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1 Government Decision ndl015 / 2%h June 2004on the approval of the organization and

functioning of the National Committee of the Coastal Zone. National Coastal Zone
Management Committee has the following responsibilities:
o The gproval oftheplans for integrated coastal zonermagement antbcal and regional

spatial planning

o Approval of environmentampact studies ofactivitieswith important impacin coastal
areasand environmental audit for the existing

o Approval of the plans foestablishinghe parks andhenatural reserves,

o It is empowerd by the Permanent Technical Secretap inform the competent
organizations on critical situations in the coastal zone, which need rehabilitation and
initiate specific projects.

PROJECT / PLAN / PROGRAM RELATIONSHIP WITH MASTER PLAN AND PROTECTION
COASTAL ZONE

“Institutional Strengthening for the
implementation of  the Water
Framework  Directive and EU

Recommendation on Integrated Coasta

Zone along the Romanian Black Sej

coast"
2008)*
Study on the southern shore protectio
and rehabilitation of the Romanian
Black Sea in Romania, JICA, (2005-
2007)?

- MATO5/RM/9/3 Project (2005
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Draft of the National
Management of Romania

Strategy for nlegrated Coaal Zone

Support for the development of this Master Plan

Plan on the protection and rehabilitatiohthe Romanian Black Se
South Littoral aims thestopof coastal erosion and increased val
through new use of coastal beach areas.

Study conducted by JICA has amin objectives:

-Formulating gplan for coastal protection in 202&dfuture

Achieving a visionpriority projects (feasibility studies for areas tt
will initiate the first project)

The additional objectives:

a) Elucidation of technical problems and management for
protection and rehabilitation of the Romanian Black Sea.

b) Quantiication of the benefit obtained from the shoreli
protection measures, taking into account environmental conserv.
tourism and economic activities in the coastal area for its sustai

16( Baf: +4D 245 71850 :
Ro m©®©

Rom®©ni a,
.3, sector 1,
S ,,_VCd:a>5+t403241$Lal410 Ro.

YMNM&N&}\\\%\\\


http://translate.google.com/translate?hl=ro&prev=_t&sl=ro&tl=en&u=http://www.mmediu.ro/gospodarirea_apelor/zona_costiera/HG_1015.doc
http://translate.google.com/translate?hl=ro&prev=_t&sl=ro&tl=en&u=http://www.mmediu.ro/gospodarirea_apelor/zona_costiera/HG_1015.doc

&s 5 oM

IMAGING THE WORLD

management.

Priority projects defined as follows:

2007-2010:Mamaia, Eforie North (part);

2011-2015: Mamaia center (part), Tomis Nord, Eforie Center;

20162020: Mamaia center (part), Tomis Center, North Eforie (pi
Eforie

Rehabilitation plan includes the following projects:
North 1.Mamaia: submerged dams

2Mamaia South Beach sanding and rehabilitation of struct
detached from the shore breafave

3.Mamaia Center: rehabilitation of four breatve structures
detached from the shore and a submerged dike

4. Tomis North, Central and South sanding of the belung dikes
and artificial reefs

North 5.Eforie: sanding of the beach, long pier

6.Eforie center: sanding of the beach, long dikes and artificial ree
7.Eforie South sanding of the beach, long dikes and artificial reef
8.0limp- Venus: sanding otie beach, long dikes and artificial ree

9.Saturn- Mangalia: sanding of the beach, long dams and artif
reefs

Siicn=elleAwiler HERE e iye The Strategic Action Plan is based on the Strategic Plan sign
gelpe el sipleheteiieilee e irsr 1996 (updated in 2002) and reorganized priorities and action
=l Sleer (BlSiSAE e S Gleellins  considering progress in the region and the current state of na
Zlelolalizlel liialsr @elaiisi=e= o il - and regional environment. This plan describes the actions neec
o =l e =k SisElellilssr  solve major environmental problems of the Black Sea and inclut
Sofia, 2009° series of measures to be taken by countries bordering the Blacl
in the context of three approaches cemor key framiewfor
environmental management in the Black Sea region, nar
integrated management coastal zone ecosystems approa
integrated management of river basins.
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Spatial Plan Area Black Sea coasts
area, 2010 approach

Urban Area Plan - Coastal Zone, the
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Planning, through its integratedature, aimed at a strateg
perspective andbjects that track the progress / development of
region in line with available resources, in order to reduce restri
factors and maximizing strengths, pursuing sustainable developr
Urban Area Plan is targeted strategic reconfiguration of the

Sl (@l e Vsleg ) defined as a subject and regulation, the state public domai

2011
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seaside landscape specifically to play him in gersonalizd,
Romanian and international tourism.

The location of this PUZ (limit of approx. 200 m to dry) overlaps
area of interest to Master Plan (southern unit).

The main objectivesin developing targeted PUZsite are:

Assimilation through a practical aggach to urban plannin
and design located the ‘Integrated Coastal Z
Management";

Making a realistic documentation will also expressing
development and control;

Customizing / repersonalizarea defined space, beache
cliffs mainly by controlling the scale, silhouette
functionality, environment;

Harmonization of zonal planning visions from t
territoriatadministratie  units in  order to revalu
geographicatrumps climatic and morphological Romanie
seaside (running almost continuous striplasfd elevation
due to a homogeneity of relief, total exposure to the eas!
sea without flux and reflux, a progressive increase in
depth at banks, etc.).

Customizing sequential space and creating landr
elements;

Creating appropriate tools (GISor implementation anc
management (planning and control) of the town and coL
planning documentation;

Initiate programs and improving actions, regeneration
development at the RCP, "articulated" developn
programs for PU&ized administrative uts in that area
with estimates of costs and benefits in perspective;
Documenting compliance with the spirit of participatc
dimension of the process;

Creating the tools and the environmental control.
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CHAPTER 2. Relevant aspects of theurrent state of the environment and its evolution without
implementation the Master Plan

Starting from the general objective of the Master Plan for rehabilitation and reducing coastal erosion
risk in Romania, to protect and improve the environment and living stendéaidcal communities

along the Rom@ian Black Sea coast and encrease safety indbthSoast, severely threatened by the
destructive effects of coastal erosion in the analysis of relevant issues, geomorphological evolution of
the beach comes first. Idirect interdependence with it, water and biodiversity are also two
environmental factors in determining weight oportunity implementation of this plan

2.1 The Ground

2.1.1.The Romanian seaside beach geomorphology

Romanian coastline shoreline behaviodayis the product of energy applied to the coast due to waves
and wind action. In simple terms, the answarthe coast depends ¢me level at which energy is
applied, the magnitude of that energy and that energy resistance, due to geological strubtire of t
coast or artificial structures. All these factors vary in space and time and therefore change occurs or
various scales coast space.

Following analysis of Coastal Dynamics Report and Diagnosis of the Coastal Zone Report, prepared
by Halcrow report is abut the following.

Based upon the information provided in these various reports, the following text provides a summary
of the main historical shoreline changes that have taken place along this shoreline.

First the Northern Unit is discussed, and then Stmeithern Unit. The Northern Unit is a deltaic
shoreline, with a length of 93km, and has been mainly eroding for the last five decades. Retreating
sectors represents (55.6%) of the shoreline, whereas advancing and stable sectors extend for ~48 k
(29.6%) ad ~24 km (14.8%) along the shoreline, respectively. The River Danube is the main source of
sediment for the littoral drift system alongthe Northern Unit. The Danube River and its main tributaries
have been damned at numerous locatiomgcluding the IronGates dams (Iron Gates | in 1970 and

Iron Gates Il in 1983). As a result of these mma&de changes to the Danube catchment and delta, the
sand supply to the beaches by the river dropped significantly. The actual sediment load brought by the
Danube into thélack Sea is less than 40 million t/y, of which only1ZP or less is sandy material

and the rest fines, which is a source of sediment in the littoral budget of the delta front zone. The
varying historic rates of change between 1989 and 2006 along liha 8uSf. Gheorghe frontage are
shown in Figure 2.1.1.1. and along the Ciotic to Port Midia in Fig.2.1.1.2.
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Figure .2.1.1.1 agramsof erosion and acretie: SulinaSt. George

The coastline of Southern Unity, dominated by cliffs, between CapenMii Vama Veche, was very
stronginfluenced by athropogenic intervention. The existencarany dams built since 1980, leading

to fluctuations in shoreline position, because those structures determined by acretie formation of
localized accumulations, obwed in previous periods. Changing major sediment drift along the coast
was caused by port development Constanta, Midia and Mangalia.

1989.2008

Fig 2.1.1.2.Diagram®f erosion and acretie: Ciott€apul Media

Since 1980 there has been an increase in ra®sibn, compared with prieus periods. The only
sectorcharacterized by acretis Midia, though even here rates were slightly lower since 1980 (about
2m/year).

Power projects in the southern beacheshefbarrier was effectivenly for short period of time.
Erosion was more pronouncednarthern and central barrier after tt@80 (value®ver 2m/year).

Slightly lower erosionrates(less than 2an / yean wererecorded orshoreresortNeptun The highest
erosionratesare registereth the Mangalig largedamsouth ofVI-J-23, with rates ofover 4m/ year.
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Vama Veche- May 2 Coastwas aacretieline, however, duringl963198Q following the southern
breakwaternf the portof Mangaliaeffect on sedimentinput, this sectiorof coasthas become onef
erosionrateserosionof about 3- 4mkear.

The main factors that causedcreased erosion starting the y&aBo0 are:

A The f me\puabkilitycon demade scale ofarine storms,hie number and intensity dlfie

storms beinghigher during 19701980 but decreased since then. This explains the lower rates of
erosion on thelelta coast

. A Reduce intake of sediment due to construct
Danube and its tributaries, ie approx. 40 dams on the mainstream of the Danube led to decrease b
approx. 50% of the amount of silt carried the river with sediment balance negative consequences of
coastal beaches.

ACoastal structures causetbsionin the direction of travel coast (Sulina coasit. George suffers

from erosim due to dam Sulina) and acretiephenomenonn the opposite dection of the coastal

drift.

Data analysis results to determine erosion rates multiannual, detailed in Table 2.1.1.

Delta jetelele the keel up tjLaguna Musura 10.4

Sulina

Jetelele from Sulina tﬂ Sulina 8.1

Zatoane (N1)

| [cnannelprobe
—|ADRVadan

— fteeoge o7
I T

Delta St. George Secondary u
La Ciotat

| [stumptozatoane ]

Delta jetelele the keel upojLaguna Musura 10.4
Sulina

Jetelele rom Sulna t zatoj
(D)
_
Ty I
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ecom [
T
L T S A —
(N2
Corbu
(Cape Widia)

e I —

Cap¢gNorth Eforie |1.17 (Managed artificial - inadequate natural coag
dynamics for trend analysis)

Central Eforie

0.78 Managed artificial- inadequate natural coas

dynamics for trend analysis)
Core T Joou e o
Mangalia

Olympus- Venus |Managed -0.37 artificial - inadequate natural coag
dynamics for trend analysis)

Venus - Saturn (wet landManaged -2.12 artificial - inadequate natural coas
Mangalia) dynamcs for trend analysis)

Saturn- Mangalia \Managed -1.49 artificial - inadequate natural coag
dynamics for trend analysis)
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Veche |

Table 2.1.1. Multiannual rates of erosion

The resul of this evaluation suggested that the Northern Unit of the Romanian coast (between Cape
Midia Sulina) is not considered a priority in terms of risk of erosion and the coastline is generally
natural.A significant part of the alignment ensure environm@ntaéction and therefore allematural
processes to continue assuming it is preferable to complex planning work. Location only expected to be
a priority in terms of recovery work is represented by the central coast, between the Sulina and St.
Gheorghe, Were erosion is due to human impact on the supply of sediment from the Danube. It is
possible to bring the material dredgadring maintenance Sulina bar at a location near the coast, to
enable the system to return to a more natural, by restoring a donm@atr coastal Sulina mouth.

Unlike the northern unit, the Southern union (between Port Midia and Vama Veche) presents several
critical points of erosion, where most of the alignment is currently protected artificially. Many of these
protective elementare in poor condition and the beaches are now eroding. At this point, the key hot
spots are the beaches of Mamaia, Tomis Nord, Eforie, f&ss$iti Olimp- Venus, Mangalia Pond and
Saturn (Table 2.1.3.)

2.1.2 Sediments: characteristics and sediment tranept

2.1.2.1 Characteristics of sediment

Beach sediments of the Danube DdietweenSulina and Zatoane are represented mainly by silt
brought by the Danube in coastaikaand redistributed by waves and longitudinal current shore. Most
sediments are tayene and consist mainly of quartz, with secondary contributions of heavy minerals.
Zatoane- Cap Midiaalignamentis characterized by the presence of higher proportions of shells of
shellfish (up to 50%), compared to the beacbiethe north and the seodery Delta Chilia. These
createcoarsembeachesbut with less dense sediment and by the much more flat, which means they are
more easily mobilized by waves.

Sediments that make up the Southern Unit of the Romanian seaside beatiesfsom various
sources, depending on the different cell layers. Cell sedimentary between Midia and Constanta was
previously powered by longitudinal transport through the alluvial Danube before Midia port expansion
dams in 1980. Over the last three decadas)elysince the sawe of sediment that was blocked by
dams n Midia, the role of shell fragments of molluskreased significantly , assurce of beach
sediment.
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In over 20 years ago artificial alimentatioras maden the Mamaia South witeedimers from Lake
Siutghol. Unfortunately, instead of using fine sand, similar to those existing naturally on the theach,

fine sand andsilt were dredged in thieke and pmped on the beach. Sedimeised for foodvasso
inadequate to improve the beach and was quickly wasfisdore. The threeoastal cells from the

sauth of Constantare not suppliethy the delta antierethe sedimentsare almat entirely calcareous

These beaches are composed mainly of shells of mollusks and, to a lesser extent, of fragments c
limestonefrom outcrops on the seafloofhere ae also present, lower volume$ terigene sands,

which were most likely transported there during the Late Holocene valleys active at that time
(Techirghiol, Mangalia, etc.gnd redistributed on the coast by curreartd wavesThe main feature of

this Southerunit is the limestone almost coastal sediments so@aebonate granules have a lower
specific gravity (about 2.4 g / crh compared with weight of 2.7 g / cfhterigene granules). In
addition, the granules fno the shells tend to be flatter than terigene granules. This explains the
particular distribution of sedimentation along the transverse profiles and their behavidherAno
general feature of cells betwed&gigea and Vama Veche is required by this subntelgaestone
platform of Neogen Superior, with an irregular topography. This is generally covered with a thin layer
of sand, but the distribution of unconsolidated sediments on the surface is very irregular limestone
platform. Table 2.1.2.1.1 shows the age diameter of sediment present along the northern and
southern units (no data available for Delta Chilia):

Table 2.1.2.1.1 vYerage valuesepresentative of typical sediment

Cell sedimentary Sectors Beach sediment Submerged coaste
sediments

Average grain diameter

D50 (mm)

Northern Unit
Sulina Zatoane |Sulina- Sakhalin (0.16 0.10
Zatoane - Cape¢Perishable  ar|0.13 0.11
Midia Periteasca

Gates an(0.22

Periboina

Chituc 0.52 (includes a significant p.

of fragments of shells)
North of Midia |0.20
Southern Unit

Mamaia Bay 0.22 0.17
Constanta 0.21
Eforie - Cape 0.41
Tuzla
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Cape Tuzla - 0.48 0.17
Mangalia

2 Mai - VameMay 2 0.58 0.15
Veche Vama Veche 0.26

2.1.2.2 Sources sedimentation

Sedimentsand sedimentarysourcesof the Romanian seasidanalyzedand presentedh detail by
Halcrow ReportDiagnosisof the Coastal Zonand CoastalDynamicsReportwill be presenteéurther
conclusiveNorth Unit, between Chile and Midia Port is magle of beaches consist mainly of silt
brought by the Danube.ldng the sections o€oastal erosion, there is a process of remodeifrthe
remains sediment bars that were part of the Delta and are redistributed by waves and bamehés.
Delta is the keysource of beach sediment around the North Unit. Various human interventions in the
Delta have reduced sediments in titng, despite this reductioit,remains the major source.

The nfluence of Danube is significantly reduce in theodh of Midia, due d both natural and
anthropogenic factors and especially due to dam construction Midia Port. Therefore, although the
contribution of sediment from the Danube is a major element contributing to the formation of coastal
area, sediment from this source tenadamain in the area north of the coast. After construction of the
Port Midia long dam, sediments are not transported to the south aftthea of Port Midia and do

not pass to reach the Mamaia Golf.

The sedimentaryshore sourcesleposits tend to comeoim the remodeling of existing shoréor
example, remaining of coastal dunes flamd along the Danube Dalbr the remains of beaches in
Southern unit. Unit southern cliffs erosion is not a significant contribution to adjacent beaches. Soft
material whi® is composed of loess layer is too thin and therefore tends to be washed offshore, while
the bedrock layer is highly resistant to stronger wave action and generate sediment (mainly gravel anc
boulders and rare sand) in very low volumes and over longdseoictime.

There is a sedimentary contribution from Ukrainian coast in the north of the Romanian seaside, along
the island at the mouth of the Chilia arm Stari IstanibuMusura Bay. This island was formed in the

"70s and '80s and continued to advatoeeards the south, constantly feeding the Romanian littoral cell
sediment from the northern extremity (Stan et al., 2007). In the south coast tpotestial sediment
transport to Bulgaria but given the nature of the sediment balance of the poatynadjitre Black Sea

coast, most likely result in only limited volumes of sediment from coastal area of Romania will be lost
in this manner.

Another source of sediment is represented by fragments of shells of mollusks, which are found both in
northern Uni (mainly south Meatball) and in Southern Unit. The contribution of this source to balance
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the sediments increases from north to south. The contribution of shellfish colonies at the beach
sediment balance was still very little studied. However, in soutbeitatatea over 98% of sediments
are of limestone, which proves their biogenic origin (JICA Study, 2006).

DanubeRiver Sediments

The Danube itself is the key supplier of contemporary sediments to the coastawhene,the
sediments are redistributed khe coastaturrents and waves. The Danubelta discharges into the
Black Sea through three maimabnches: Chilia (Kilia), Sulinand Sf. Gheorghe. The majority of the
water and sathent discharge from the Danule transported through the Chilia branahhich is
resulting in progradation of th€hilia secondary delta, located over the border inlkeaine. It has
been estimatethat approximately 19% and 23% of the water and sediment discharge is through the
Sulina and Sf. Gheorghe branches, respdgtiiBondar and Panin, 2001). As tBelina jetties block
the longshore transport of sedints from the North, no furthesediments arriving to the Romanian
Northern Sedr originate from the Ukrainianoastline or rivers (Dniestr and Dniepr). Asgdiment
from the Danube to thRomanian coast tends to be fine sediment distributed within the Northern Unit,
andthe southern section of the Southern Unit, froom§&anta South to Vama Vecheeistirely outside

of the infuence of the Danube sedimenthere is ittle riverine input to the Southern Unit; tlkeeis
only one waterway from th®anube, which enters the sea at Constantaddarbnd a very short
freshwatewalley, in Mangalia, which again ends in the Harbour.

2.1.2.3 Sediment Transport

There is a gegral north to south potential transport of littoral sediments, driven by wave transport and
currents. In places, there are localised drift reversals, as a result of the nearshore bathymetry, coast
orientation relative to the prevailing waves or coastalctures. Along the Southern Unit, various
coastal structures have had a significant impact on sediment circulation and have resulted in the coas
becoming segmented into a number of smaller sediment cells. The rate of potential sediment transpor
also vaies considerably over time, due to the seasonal and interannual variability of winds and waves
(see the Shoreline Modelling Report, Volume 4).

Other mammade structures (see section 2.8) have further reduced longshore drift, thus separating the
coast in aseries of smaller scale littoral sedimentary cells:

ASulina jetties (Chilia and Sulina sediment cells)

AMidia Harbour (Zatori Midia and Midiai Constanta sediment cells)
AConstanta Harbour (Cell MidiaConstanta and Cell EforieCape Tuzla)
AMangdia Port (Cell Cape Tuzla Mangalia and Cell 2Méi Vama Veche).
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There is little or no sediment transfer between these cells, and therefore the southern littoral zone relie
on locally-derived sources of sediment. There is, however, little contempswarge of beach building
sediment from either the cliffs or rivers, particularly in the southern unit, and the only source is
reworking of the existing beach deposits, which are then simply redistributed locally. There is also
evidence for a net loss offste of sediment, during storms, which does not appear to be replenished
fully during the intervening periods of milder wave conditions. The entire Southern Unit can therefore
be consideresd aaveddediThentl oss of togeadtiynmnakhougls o f
this process is believed to be active at locations where long jetties have been constructed. Elsewhere,
it is likely that finer sediment released from the Danube and from erosion of the loess cliffs will be
washed offshore. Along th8outhern Unit, a net offshore loss of sands seems to be occurring, with
sediments being moved offshore during storms. Along this section, it is also possible that some sanc
accumulated within depressions in the limestone surface that outcrops direttéyseatbottom along
extensive parts from Eforie to Vama Veche

A modeling study shoreline (shoreline Modeling Report, Halcrow, 2011) was performed using data on
winds and waves for the period 199@10 to assist in understanding the kegn changes in
shaeline changes caused by littoral drift and sttierin changes in beach profile due to the transverse
transport. Coastal transport modeling indicates that the net longitudinal sediment transport direction is
generally oriented to the south along the Romsamoast, except:

1 The shoreline stretches whiele south othe largest coastal structures (Sulina jetty, Midia
Harbour and Constanta harbour), where the influence of the structures has led to partial
sheltering of the shoreline from wave energy fromrbrth to northeast sector.

1 The emlayment south of the Sahalin Islanddere the indented natuferm of the shoreline
has led to partial sheltering of the shoreline from wave energy from the north teeastth
sector. The southerly transport immedatouth of the Sahalin spit is due to a change in beach
orientation at this location.

The change in the direction of the net longshore transport results in sediment transport divergence
zones and the consequent potential for shoreline erosion. Furtikeesaoth of the limit of the effect of

wave sheltering by the structures or shoreline indentation, the northerly wave energy generally
increases, leading to increasing southerly longshore transport and consequent potential for shorelin
erosion.

2.12.4. Sedimentary sources for sanding artificial beaches

Coastal zone diagnostic report, Halcrow, 2011, evaluated the available sediment sources for sandin
artificial beaches, its conclusiobsing explained as follows:
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-The Cochirleni zone (km 31i0km 3050n the Danube River) is proposed as a potential source for the
nourishment of the Mamaisouth and Eforie Northbeaches.

Alt should be noted that the Danubian alluvia from the Calarasi zone (kihkB9375) are coarser
grained and could be more adequatetfie Eforie North beach, but due to the longer transport distance
the costs would be higher than for the Cochirleni sand.

AThe Aptian sand mined in the Cuza Voda and Tibrinu quarries is considered an auxiliary source, with
grainsize similar to the Mamaibeach sand; pointing out its higher silt and clay conterit 858%6).

AThe biotic quality of the Danube River Calarasternavoda sand is characterised by the absence of
the pathogenic bacteria and parasites, as confirmed by the Constanta Statey S@peation
Laboratory.

AThe sand delivery capacity of the Danubian River sand mining companies is important. Several
economic agents could supply together over 100,000 tones of sand per month. The same capacity |
declared by the Cuza Voda and Tibrininimg operator.

AThe sand dredged by AFDJ Galati from the Sulina distributary mouth produces large volumes,
significant for sedimentary stock of the eroded Sulina Sfantu Gheorghe beaches.

Future shoreline changes were expedétéathe Diagnosis of the Gstal Zone, Halcrow, 2011, using
projected rates of erosion on a Master Plan related evaluation period of thirty (30) years. In addition,
erosion projections take into account also a period of 50 years. In Table 2.1.3. the results of risk
estimates for suboastal erosion in southern unit, in the situation of humanimtervention to
mitigate coastal erosion.

Erosion rates presented in thiiggnosisreportof the coastal zonare preliminay and are included to
evaluate its status and evolution of treastal zone in case you do not intervene. A more detailed
assessment is recommended in subsequent phases of implementation of the Master Plan propos:
solutions

Major Coastal Sub sector Approximate Defence Predicted Assumptions
Coastal Sediment current erosion | effective erosion (All estimates include
Unit Cell rate residual under [\[e} allowance for sea level
(mlyear) (years) Intervention rise)
over 3050
years
(m range)
South Mamaia ; N/A
Bay i “avodan 0.15 Accretion Recgnt trends
orth continue.
Cape
Midia to ]
ConstantH Navodari 0.15 N/A Accretion Recent trends
arbour South continue.
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Major Coastal Sub sector Approximate Defence Predicted Assumptions
Coastal Sediment current erosion | effective erosion (All estimates include
Unit Cell rate residual life under [\[e} allowance for sea level
(mlyear) (years) Intervention rise)
over 3050
years
(m range)
Mamaia . Recent trends
North lto-1 N/A 3071 50 continue.
Residual life of
. defences <5yrs
gsrl;rt]?ela O0to-1.5 <5 807 110 Accelerated erosion
following defence
failure
Artificially
managed (not Residual life of
Mamaia suitable  for ) defences <5yrs
South natural coastal <5 1507 170 Accelerated erosion
dynamics following defence
trends failure
analysis)
Residual life of
Artificially defences <5yrs.
managed (not Accelerated erosion
Tomis suitable  for of re'claimed land
North naturl coastal <5 1207 160 following defence
dynamics failure.
trends Additional
analysis) allowance for cliff
safety zone.
Coastal Residual life of
Artificially defences  <10yrs.
managed (not <10 Accelerated erosion
Tomis suitable  for of re'claimed land
South natural castal Tomis Port 407 60 following defence
dynamics <20 failure.
trends Additional
analysis) ) allowance for cliff
Tomis  Port safety zone.
to Constanta
Port
<10
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Major Coastal Sub sector Approximate Defence Predicted Assumptions
Coastal Sediment current erosion | effective erosion (All estimates include
Unit Cell rate residual life under [\[e} allowance for sea level
(mlyear) (years) Intervention rise)

over 3050

years

(m range)

>30 Port breakwaters

Port of remain effective

Constanta N/A N/A beyond Master Plan
evaluation period

Eforie i Residual life  of
Cape defences <5yrs.
Tuzla Artificially Accelerated erosion
of reclaimed land

mgnaged (not Defences following ~ defence

Eforie suitable  for <5 ) failure

Nord naturall coastal . 607 80 Additic;nal

gﬁﬁ?'cs Eﬂsa(;ma allowance for cliff
analysis) safety zone.
Assumed  erosion
rate of -1m/yr post
defence failure.
existing <5 Residual life  of

Eforie new >1520 ) defences <5yrs.

Middle -1to-3 407 60 Accelt_arated erosion
following defence
failure.

<5 Residual life of
defences <5yrs.
Accelerated erosion
of reclaimed land
following defence

Eforie . failure.

South 1 607 80 Additional
allowance for cliff
safety zone.
Assumed  ersion
rate of -1m/yr post
defence failure.
Assume recent toe
protection  delays

Tuzla ) erosion for less than

North 0to-3 <10 2071 30 10yr_s_.

Additional
allowance for cliff
safety zone.
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Major Coastal Sub sector Approximate Defence Predicted Assumptions
Coastal Sediment current erosion | effective erosion (All estimates include
Unit Cell rate residual life under [\[e} allowance for sea level
(QUYEED) (years) Intervention rise)
over 3050
years
(m range)
Cape Assume recenttoe
Tuzla - protection  delays
Mangalia Tuzla . erosion for less than
South Oto-3 <10 201 30 10yrsAdditional
allowance for cliff
safety zone.
Groyne and toe
SSroyne ears protection effective
. . y . for <5 yIs.
Costinesti 0to-3 5071 70 Additional
E;casakgs‘e:;er allowance for cliff
y safety zone.
23 August 0to-2 N/A 507 60 Recent  trends
Residual life of
defences <5yrs.
Artificiall Accelerated erosion
mana edy (not of reclaimed land
. bgll ¢ following defene
Olimp - sultable or . failure.
Venus natral coastal | <5 701 110 Additional
tr}énds allowance for cliff
analysis) safety zone.
y Assumed  erosion
rate of -2m/yr post
defence failure.
N/A
Balta 1t0-3 707 110 Recent trends
Mangalia continue.
Artificially Residual life of
managed (not defences <5yrs.
suitable  for Accelerated erosion
Saturn - ; of reclaimed land
Manaalia natural coastal <5 707 110 followi def
g dynamts ollowing efence
trends failure.
; Additional
analysis .
ysis) allowance for cliff
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Major Coastal Sub sector Approximate Defence Predicted Assumptions
Coastal Sediment current erosion | effective erosion (All estimates include
Unit Cell rate residual life under [\[e} allowance for sea level
(mlyear) (years) Intervention rise)
over 3050
years
(m range)
safety zone.
Assumed  erosion
rate of -2m/yr post
defence failure.
>30 Port  breakwaters
Mangalia remain effective
Port N/A N/A beyond Master Plan
evaluation period
2 Mai i Residual life of
Cape defences <5yrs.
Schabla Accelerated erosion
(Bulgaria) of reclaimed land
i local 2 Mai -2.2 <5 8071 120 following defence
national failure.
boundary Additional
at Vama allowance for cliff
Veche safety zone.
(state N/A
border Additional
with Limanu -1.8 707 110 allowance for cliff
Bulgaria) safety zone.
Vama
Veche 1
(Vama Additional
Veche to -1.2 N/A 507 80 allowane for cliff
the  State safety zone.
border with
Bulgaria)

Source: Diagnosis of the coastal zone, Halcrow, June 2011

In conclusion, the scenary without intervention on the syatlsoast Unit in Figure 2.1.presents a
summary of the risk of erosion.
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Image (C) 2010 DigtaGlobe

Image (C) 2010 GeoEye

Data SIO, NOAA. U.S. Navy. NGA. GEBCO
(C) 2010 Cnes/Spot Image

Legend Erosion risk under no intervention -
Risk —Low Detence condition Fair Romanian southern littoral sector
—— High Stable / accreting —— Very good  ——— Poor &\ 758, >
e Medium ~ Good —— Very poor —— — ot

Figure 2.1.3Presentation offte risk of erosion for southern Unit
Source: Diagnosis of the coastal zone, Halcrow, June 2011

2.2. Waters

2.2.1 Groundwater

For Dobrogeaplateauarea the hydrological, hydrogeologicalbasin characteristicare particularly
influencedby excessiveontinentalclimateandathick porousrocks which providefast andquartering
water infiltration depthin different levels of carstification Surfacewater bladesalmostlacking, and
those oftheir debtsbasedflysch are extremeljlow and fluctuating Layers deeplevels are found
especially inconfinedlimestonearerich watersflow, carbonatedin SouthDobrogea they alsohave
artesiancharacterin the coastalMangalig Neptunlittoral are mesothermasprings In the Delta, deep
aquifershavethe largesexpansiorbeingstationedn gravelandsand The hydrochemicakype varies
with the degree ofnineralization(which increases fromvest to eagtfrom biarbonatassodiumcalcium
at chlorinated chloride, magnesium sulfatesodium. Dobrogealitoral water basin space were
identified anddelineated on the basis ofjeological and hydrodynamiccriteries 10 groundwater
bodies of which five groundwaterbodiesbelong to thestudied coastalarea of theMaster Plan
(fig.2.2.1.1):
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A Four gr ou n dawedyt RODLO1b (0 udea)e RODL0O2(Babadac), RODL@3arsova
Ghindares) , RODL04 (CdadinMangalia) andRODLO08/Casimceaareof cracki karsttype, being
developed in hard rocks, predominantly limestone . One of these bodies isatideordey.
(RODLO4).

A gpoundwater body RODLO5 (Central Dobrogea) is porous and permeable type
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Figure 2.2.1.1: BH groundwater bodiesBazinDobrogeai Litoral Area
Source :Management Plan of the Danube River, Danube Delta, Dobrogea and coastal waters RIVEF
AREA

In 201Q following a qualitativemonitoringof groundwateffrom 50wells in the BasinAreaDobrogea
- Litoral), bodies ofwater in theareaof influence of theMasterPlan namely:RODL04 Cobadin-
MangaliaandRODLO5 - CentralDobrujawere classifiedis havinggood chemical statusVaterbody
CasimcedRODLO08was not monitoreth 2010

2.2.2. The surface waters

In accordancewith Article 2.10 of theWater Framework Directiv000/60/EC the meaning of
"surface watebody' is adiscreteand significanelementof surface watesuch asriver, lake,channe|
badsector sectorchanne| transitional watersa part ofcoastalwaters The watemody isthe unit used
to determingto reportandto verify the targetof achievingthe objectivesf the Water Framework
Directive, so thataccuratalelineationof thesewater bodiess very important
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Transitionalwatersarebodiesof surface watein the vicinity of river mouthswhich arepartly saline in
characteras a result otheir geographical locationear thecoastalwaters but which aresubstantially
influencedby the watersf riversArticle 2 (6).
Coastal watersare surface watergontainedin the areabetween the shorelineand anautical mile
measured fronthe nearest poindf the baselinefrom which territorial wateas are beginning tde
measureextendingwvhere possibléo limit thetransitionalwaters. Article 2 (7).

2.2.2.1.Coastal waters

Black Sea coastal watersare representedy marine transitional waters (Chilia Periboing and
coastal waters thenselves(Periboina-Vama Veche

The analysis carried out for coastal waters, in accordance with the Water Framework Directive has led
to the identification, by Abd., the following coastal water bodies:

- 2marine transitional water baghi: Chile in Periboina, aréinoelLake

- 4 coastal water baeels: Singol Periboinddead, Singol Head - Eforie North, North EforieeVama

Veche and Mangalia.

Of all of these, two bodies (Cap SingdNorth Eforie and Mangalia) were designated heavily modified
bodies and other bodiesveabeen designated natutaldies(Management Plaof the River Danube,
Danube DeltaDobrogeaRiver Areaand coastal waters, 2009). The Romanian Black Sea coastal
waters are the waters lying between the land surface and the distance of 1 nauticalnmileefro
nearest point of the line, located between Chile and Vama Veche. Romanian coastal waters have bee
included in the DRBD wh an area 0807,827 km2, given that the state of coastal waters is influenced
by state Romanian Danube. So state the Romaeiaside coastal waters is determined by the Danube
River which is the aggregate of all the pressure Danube basin, the Black Sea, bringing in annual
contribution amounts poluanti.Pana important in the early 90s suffered a Black Sea significant
degradation D natural resources due to anthropogenic phenomena, following the restructuring of
economic activities, increased demands on environmental policies, the establishment of marine
protected areas (over 71% of the length of coastline) and new regulatioresexphbitation of marine
resources in recent years have led , a slight but continuous process of recovery of the marine
ecosystem. This trend of ecological recovery is felt both at the level of water quality parameters, and
structural and functional levef systemic levels of biota.

Physicochemical indicators used in monitoring theuality of the transitional, coastal and marine
watersin the Romanian Black Sea coast area are analyzed based on evidence collected from a networ
of stations located betweehe Sulina and Vama Veche. In 2010 (Report on the state of marine and
coastal environment in 2010) weaemalyzed a total of 210 samples from a network of 38 stations
located between the Sulina and Vama Veche in oceanographic expeditions conductestiiodhé
February to SeptembeMonitoring networkis covering all water typologs Water Framework
Directiveincluded in the Marine Strategy Directive, as follows: transitional wat@rstations (Sulina,
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9 Mile, St. George, Portia, up to 20 m isobathnclusive), coastal wateiis 18 (Gura Buhaz, East
ConstantaMamaia Casino,North Constanta South Constantakzforie, Cosinesti, Mangalia, Vama
Veche, tillincluding 20 m isobath) and marine watefsl stations (all stations on the network that are
on theizobatele 30 m and 50m).

The main physical and chemical indicators andustanalysis, which characterize and contnel level

of eutrophication are: temperature, transparency, salinity, pH, dissolved oxygen, inorganic nutrients.

General indicators
Water temperature recorded over the Romanian seaside, in the entire water column, values between 0
and 27.8 0C 0C (mediah50 OCandstandard deviation 8.92 OC). Mimum valuesvere in February
exclusively to the surface and the maximunSaptemberno matter the water body type analyzed
accordance with temperatuséthe air.
In Constanta, the absolute minimum was4 0 C in January, when the sea froze and the absolute
maximum onthe 17" of August 2010, when thergere 29.8 0C. Althogh the averagi April, June,
July, August, November and December 2010 exceeded the variability characteristic of the area, meat
monthly water temperature mufieriod between19592009 and the monthly average of 2010 differs
slightly.
Transparency variedbetween 0.3 6,5 m (median 1.8 m, dev.std.2, 2 m). Maximum was recorded in
May, in coastal waters, East Constanta station 2, while the minimum in transitional waters, the Sulina
10 m in March (see Table 2.2.3.1.2). In all cases, the minimum is belowh2 alJowable amount for
both the ecological status and for the impact of anthropogenic activitgof tBr d er Noéniks/ 2 0 0
on surface water quality classification in order to establishdstate
The salinity of transient marine and coastalaters from he Romanian seaside area recorded values
between 0.50 to 18.63 PSU (median standard deviB®in16.93and PSU 359). Maximum belongs
to themarine watersSulina station 30 m (20 m), March, while the minimafitransitional watersin
the same montiGuina staton 20 m (0 m)due to the inflence of intake river. There are remarkable
theminimum valueof coastal waters and marine areas, recortiiteasurface due tineregime of the
wind, rainfall and river intake influenc&4ulti-annual monthly aveggesin the period 1952009 and
thosemonthly fom 2010 differ slightly. Yeaaveragen 2010 is 13.94 PSU.
The Phfrom the oastal watersfrom Constanta area eerded monthly average valuemnging from
8.10 in December and 8.37 in January2010, mathly average valuesf pH is considered todve
been generally highetendency which do not confirthe trend of coastal water acidification.
Dissolved oxygenn the marine environment is a very important variable in assessing the functionality
and behawr of representative ecosystems, especiallyhm factthat it can be easily measured by
conventional chemical methods or electrochemical techniques. Dissolved oxygen regime and its
fluctuations influencing factors are of major importance in assessngetrerity of impact on marine
ecosystems. Primary source of oxygen in the marine environment is the gas exchangeiar air
interface and its direct production by photosynthesis ofatguplants, algae and bacteries
photosynthetize&trong gradients idissolved oxygen concentrations in coastal waters may occur due
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to variations in temperature, salinity,triant intake, batimetry , ithe movement of masses of water,
climatic factors and biological production.

Dissolvedoxygen concentratioim the watersof the Romanian Black Semastranged from69.2 mm

at Mangalia30 m(20 m), in Septemberand456.9mm, the Sulina30 m(0m), in March(median322.2
mm and67.9mm standardieviatior). Annual averagesrewithin the range289.9m (1998)- 374.9m
(2007), the average in 2010 bein§06.8im. Low monthly average®f July and Augusis due to
extremesituationsreportedin the summer oR010. Thus on July 29th, 2010in Mamaia Station
Casino0 m, thedissolved oxygerconcentratiordecreasedo nearanoxia(34.8 mm/ 0.78cm3/ I),
althoughthe water temperatusgasquitelow (21, 40 C), a situatiorthat led tomortalityin fish fauna

Oxygen saturation valuesof transitional coastal and marin@atersin Romanian seaside remained
between 29.3%156.63%(median 99.5%, dev.std. 16.9%Wth extrems belonging to the coastal area.
As in the case oflissolved oxygenminimum oxygen saturatiomaluesare found in summer ,in the
water columpeingbelow the allowabldéimit (80%), both fo ecological stream aralso forimpact of
anttropogenic activity area by61 / 2006 OrdefThe minimum valuef saturatiorwas ecorded in the
East Constanta 1o 10 m depth in JulyThe low oxygen saturation allows the allocation of
consumptionof oxygenand other factors timathe climates ones such as oxidative degradation of
organic matter from algae flomg.

Thefollowing conclusiongan be drawmegarding theeneral indicators

AThe year averageemperatureof sea watemt Constand increased significantlpver thepasteight
yearsfrom 1959 to 2002%eriod

AThe medianvalues oftransparencyof the sea increasom transitionalwater to marine waters
waters but lowerthan in2009.

Asalinity is influenced bythe river intake and by climatic factors(especiallywind and precipitation
regimg and in 2010 recordedinsignificant differencesfrom the 19532009 multi-annual monthly
averagesalthoughit is the year witlthe lowestaverage annual valy&3.94PSU) in the lastl9 years.

ApH recordedn 2010higher vduesthanin the periodl9982009,especiallyin winter.

AMonthly average valuesf dissolved oxygerin sea wateat Constantavere framedin the specific
areavariation although they weréower in July andAugust, wherthere wergphenomenaf hypoxia
and mortality infish fauna

A Although it has not beemet since 2001 the phenomenon dfypoxiawas recoverddg in the
Easternpart of Constangd, due to the consumptioof oxygenin the oxidative degradatiorprocessof
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organic matterezulting from flowering signal andclimatic factors(air and watetemperaturewind
andrainfall regime).

In generalon long term, there is aslight decrease ithe values ofoxygenconcentratiordissolvedin
sea wateat Constantasince 2007Thus if in 2009therewas amaximum value 0517.2mmin Julyin
South Constant€20 m(Report onstatus ofmarine and coastal environment2009 GregoryINCDD
Antipag, in 2010 there was maximumof 456,9 mmin Marchin Sulinasection30 m.

T Indicators of eutrophication

Concentrations ophosphate (PO4) 3registered in 2010aluesbetween the rangé'undetectable'™

6.25 mm(median 0.25 mm, dev.std. 0.58 dth extrems belonging to theoastal waters. The
maximum value was recorded in South Constanta statiori(brmy as a consequence of the existing in
South Constanta t@eatment stationt is to be emarkablethe monthJune 2010, wen all measured
valueswere below detection limit due to biological consumption of inorganic phosphorus, confirmed
by the blossom from next month (July).

Total phosphorusrepresenting the amount of organic andnorganic fractions of thphosphorus in
seawater, recorded concentrations ranging from 0.15 to 8.22wedian 0.84 mm, dev.std. 0.837 m),
following the same trend as thmorganicform -phosphate. Concentrations mfrates (NO3) from

the waters of the Romanian Black Sea coasbrded in 2Q0, valuesn the range 0.81 to 26.47 mm
(median 1.78 mm, dev.std. 4.05 mm)

Azotitii (NO2) 1 intermediatesforms from theredox processes which are involvednorganic
nitrogen speciestheyhave concentrations in the range of "undetectablé43 mm (median 0.26 mm,
dev.std. 1.38 m)

Ammonium (NH4) + poliatomicion in which the nitrogen has timeaximum oxidation numbet3,it

is the most easily assimilated form of inorganic nitrogen. Its coratamnts in the recorded valugsm

0.22 to 30.66 mnfmedian 2.30 mm, dev.std. 3.88 e¥cept South Constanta stat 5 m, in which

high valueswvere determined in September (50.58 m).

During 19802010, annual average concentrations of ammonium were 3.73 mm (A925)5 m
(1980)(median 6.19 mm, dev.std.2 0 2theMyerage of 2010 was 8, 27 mm, the largest in 15 years.
In 2010, concentrations of ammonia nitrogen in some cases exceeded the amount permitted by Orde
161/2006, 0.1 mg/dm3 (7.14 NHnm).

Eutrophication indicatorsshow that:

o Inthecoastalarea ofConstantathe phosphate concentratiaesordedvaluesvery low,
comparable to those of the 60s, but with a broader seasonal variability.

o Total phosphorus recorded generallynormal valuesof concentrations except for
stations located in arsaf influence of river input (transitional waters and marine) and
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anthropogenic influence (coaktaaters), the maximum valuexceeded the minimum
value allowed by Order 161 / 2006.

o Nitrates concentration distribution follows a gradient from low toditeond marine
waters. Valuesecorded in 2010 in Constanta are generally lower than in previous years.

o Ammoniamadeboth by anthropogenic sources (treatment plants and river intake) and
also by the regeneratiom 2010 in Constantat was the dominanform of inorganic
nitrogen salts.

o In 2010, by the the Romanian Black Sea coastere aregenerally observed two
important sources of nutrients, namely: the contribution of rivers (Danube) and urban
agglomerations Constanta and Mangalia, because wastdveatienent plants and ports
in those areas.

Chlorophyll a

Chlorophyll a is one of the most commdeterminedbiochemical parameter ,beiran indicator of

plant biomass and primary productivity. Due to its importance in the marine ecosystem andtkize fact

is measureckasily than phytdpnkton biomass, chlorophyllwsas included on the list of indicators for

the "eutrophication” of the EU Water Framework Directive, representing one of impact parameters to
be monitored. Chlorophyll content the shallov waters of the Romanian seasitias in 201@& high
seaonal variability, its values beingetween 0.66 and 58.47 mg / |, exceeding the 2009 highs
registered with 50, 63 mg / | (Report on the status of marine and coastal environment in 2009, Gregory
INCDD Antipas). Seasonal distributioof chlorophyll showed a first maximum during the end of
winter (early March), according to the annual cycle of development of diatoms during this period and
recorded the maximum annual amount. After the end of the springdpe&haracterized by low
concentrations of chlorophylh, very high flow of the Danube, associated with unusually high
temperatures of the surface layer of the sea, led to a significant increase in tloé delaiophyll in

the summer, the maximum tdung each other in August. Chlorophglconcentrations have remained

high until mid autum, as a result of thermal favorafblaline regime Beginning withthe end of the
autumn period, chlorophyllad svalues fell sharply in December, most valudseing sbunit.
Chlorophyll maximum values are reached when the fibtihe Danube has recorded very high values,
confirming that the thermdlalineregime is the ma factor responsible for seasonal and waamual
variation of chlorophyll, while the nutrient gene, even in periods of low flow of the Danube ,
presents a favorable level to support a high primary productivity in waters near the shoreline.

T Indicators of contamination
Heavy metalsCoastal areas are complex and dynamic systbmiagsubject to naral or anthropic

influences. Heavy metal contamination of coastal areas can be correlated directly with urban or
industrial sources such as factories, power plants, port facilities, wastewater treatment plants. Influence
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of the rivers upon the coastakas is significant, constituting a major source of metals, especially in
particulate form, extreme hydrological events (floods) contributed to the intensification of this
contribution. Metal atmospheric flowshich demonstratboth naturaland anthropogec influences,

are also considered to be of great importance for thredean seam both coastal areas and in the
basin level and depend on local climatic variability and weather conditions. (JRC 58 087, EUR 24335
2010; http://europa.eu). Heavy metal concentrations determined during the year 2010 in seawater
were within the following areas of variation: 0.03 to 10.24 mg / L copper, 0.01 to 3.21 mg / L
cadmium, 0.13 15.91 mg / L lead, 0.35 to 9.24 mg / L nickel, 0.01 to 5.21 mg / L chromium. (Report
on status of marine and coastal environment in 2010, Gregory INCDD Antipas). Between bodies of
water there were different concentrations of heavy metaiss,Tthe annual average concentrations of
these three elements were highetransitional waters, although it should be noted that in the case of
lead, the maximum valuesere measured in shallow coastal waters during the summer season. In
relation to environmental quality standards in the field of water recommended by natiahal
European legislation (Order 161/2006, Directive 2008/105/2008), was observed for all investigated
elements as annual mean valoakulated for each body wfater have framed below the ¢ishold.

7 In the Sediments

The distribution ofconcentration®f heavy metaln sedimentss influenced bythe contribution of the
naturaland anthropogenisourcesand depends on theineralogicalcharacteristicsand grain size of
sediments Heavy metal concentrations determined during the year 2010 in sedimgplesavere

within the following areas of variation: 3.88 to 143.09 mg / g copper, 0.01 to 4.59 mg / g cadmium, 2,
95 to 122.17 g / g lead, 3.17 to 143.29 mg / g nickel, 4.66 to 158.01 mg / L chromium. (Report on
status of marine and coastal environmen2@i0, Gregory INCDD Antipas). In relation to marine
sediment quality standards recommended by national legislation (Order 161/2006), annual average
concentrations calculated for the coastal zor20(@n) did not exceed the recommended target values.
For sadiments fromtransitional andnarineareaswith a higher capacity to accumulate heavy metals,
given their predominantly finer texture (bank, clay, silturi) and a higher content of organic substances,
there weraegistredannualaverages ofCu, Cd and Nthat have slightly exceeded the recommended
guality standards.

1 Marine organisms

Bioaccumulation of heavy metals in mussel tissue (Miftilus galloprovincialis)from the Romanian

coast analyzed in 2010, was characterized by vathesare written gnerally in the fields observed in

the last 5 years (especially for copper and nickel), with a slight reduction peaks for cadmium and lead,
joined in the valuesf maximum allowable concentrations of toxic heavy metals in shellfish meat (1
microgram /g SP Cd, 1.5 mg / g Pb sp) recommended by the European legislation (EC no. 1881/2006,
as amended by EC no. 629/2008).
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1 Total petroleum hydrocarbons

The average value of oil pollutant in water was 108.1 mg / I, between the limits of variation of 17.5 mg
/ L and 69.65 mg / |. Mean valuewere determined low (<200 mg / |) of thetal content in oil
hydrocarbons HPT in all bodies of water compared to the period 20089. In 2010, the mean low
stands of coastal waters55.0 mg / I. The maximum value wascorded in marine watersSulina

station 30 mn March, probably due to accidental spills. It follows that the mediurotal petroleum
hydrocarbon content of marine waters, transitional and coastal concentrations do not exceed 200 mg /|
in 2010 conihue the trend of decreasing petroleum hydrocarbons recorded in the last period (2006
2009) in environmental components investigated (average value for the year 2009: 238.5 g / |,
compared with 2010: 108.1 g/ I).

1 Polynuclear aromatic hydrocarbons- PAH

Polyaromatic hydrocarbons are constituents of a wide range of contaminants diffeicfrom others
throughthe number obenzene coreshroughtheir postion in molecular structurghroughthe nature

and position of the molecule substitudee nonitoring of polynuclear aromatic hydcarbons (PAH)
conducted irR010 by analyzing water and sediment samples, irefitla¢ presence of the 16 priority
hazardous organic contaminants (naphthalene, pftdéea, acenaphthene, fluorene, phenanthrene,
anthracene,fluoranthene, pyrene, benzo [a ] anthracene, benzo [b] fluoranthene, benzo [K]
fluoranthene, benzo [a] pyrene, benzo (g, h, i) perylene, dibenzo (a, h) anthracene, indewo, d),2,3
pyrene in 70% of all samples taken from the area between SWaaaVeche.Pdynuclear aromatic
hydrocarbortotalcontentinn E HAP mg Yarigsfromw @ 10%61to 4.4341 mg / |, with an average

of 1.344 mg / I. In 2010, the concentration of polynuclear aromatic hydrocarbons in sediment samples
ranged from 0.015 to 2.044 mg / g, with an average of 0.629 mg / gitdviog of polynuclear
aromatic hydrocarbons in sediments revealed the presence of 16 PAH's in all s&igpliésant
concentrations of organic materfalr the 16 priority hazardous contaminants were recorded both in
sediments collected from the northesector (Sulina 30 m, St. George 20 m) and in the southern
(Mangalia - 40.50 m) compared with 2009, when the highest content of polynuclear aromatic
hydrocarbons was determined in samples from southern séct@onclusion,in the year 2010,
monitoring of polynuclear aromaticydrocarbons in the coastal , transitional amdrinewaters have

high values tahe following compounds: anthracene, n&alieéne, phenanthrenthe average values
were within the limits of variation in the period 20R609. h sediments, the presence of the following
compounds: benzo [a] pyrene, naphthalene, phenanthrene, anthracene , fluoranthene, indeno (1,2,3
d) pyrene, benzo (g, h, i) perylene, pyrene, benzo [a] anthracesignificant concentrations aral
constantfequency, indicata high level of pollution.

1 Organochlorine pesticides
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In 2010, organochlorine pesticides concentration (HCB, lindane, heptachlor, aldrin, dieldrin, endrin,
DDE, DDD, DDT) in seawater rangerbfn 0.0004 to 1.807 mg / I, haviag averag&alue d 0, 2356

mg /1. Therewere determinedow valuesof the total content of lowZ € g / I i n all b
pesticides compared to previous years. Organochlorine pesticides and concentration in sedimen
samples ranged from 0.0017 to 0.8355 mgwith an average of 0.0925 mg / g. Compared with 2006
2009, the downward trend seen in recent years. In conclusion, the tendency of decreasing
organochlorine pesticides in marine waters, coastal and transitional sediments, fthumgravious

years.

1 Microbiological load

Microbiological load 7state indicator of contaminanh the marine environment, was, in 2010,
acceptablein the bathing ara, the recordedenterobacteriegoncentrationgtotal coliforms / CT,
fecals,coliforms / CF, fecal streptocacSF) fluctuating, generally under National norms and limits set

by European Qommunity Directives and valuethat reflect the degree of fecal pollution of marine
waters for bathingThe frequency oéxceeding the permissible or recommendedcentratiorwas, in

some areas of bathing, 14% for CT and CF were respbgGtRE»% for SF, higher valuesf 2009 and

was mainly due to frequent use without compliance with sanitary by tourists, in particular hydro
meteorological conditions of 2010 (during the summérhowe at her wi t h high ter
the coastal marine waters). The situation identified during the summer 2009 reflected an evolution of
marine bathing water quality directly dependent on hydeteorological conditiong particularin

the las three years (2008010), characterized by hot weather during summer, with very high
temperatures marnwaters adancime.Theaximumvalues ofbacterialanalyzed indicatoré> 16,000
bacteria / 100 ml) were identified, as in previous years, in areas unfildence of sewage spillway,

with possible negative impact on the marine environment and human heaitmclusion,in marine

areas used for recreationabathing, there were no indicators excess of physical, chemical and
microbiological quality in retaon to national and community rules, falling within the catezpas

"good" and "very good "quality.

2.2.2.2. LittoralLakes

Lake Corbu
Lake Corbu has a surface area of 5.2 kanvolume of 25 Mand a mean water depth of 1,2 m. Lake
Corbuisjoinedd L ak e T asdbankslare emasttly formedfrom loess in the form of small cliffs.

Lake Tasaul
Lake Tasaul has a surface area of 23,35, lanvolume of 57 Mrhand a mean water depth of 2.9 m.
The lake is joined to Tasaul Gargalac Lake (also knowrae Corbu) forming a lake resort. Tasaul
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Lake is a typical costal lake, but with no direct connection to the Black Sea. Its banks are in the form of
cliffs, and the basin is formed mostly by river Casimcea.

Lake Siutghiol

Lake Siutghiol is a freshwatéake with a surface area of 19 kna volume of 88 Mrhand a mean

water depth of 2.5 m. Lake Siutghiol and Lake Tabacarie are located north of Constanta, forming a
complex lake due to the close bond between them.

Except for the eastern part, bordered [3p&600m barrier beach at Mamaia resort, Lake Siutghiol has

a wall with heights ranging between 10 and 20m. Due to the exposure of the northeast winds the wes
coast and the southern lake is subject to direct wind abrasion. In the more sheltered edrth, re
vegetation has established.

Lake Tabacarie

Lacated in the northeast of South Dobrogea, close to the geological contact with Central Dobrogea |
Capidava Ovidiu Fault), in the northern part Constanta municipality, tabacarie lake covers an area of
about99ha. The lake is placed in an elongated depression area, its formation taking place due to the
damming of a river valley. Genetically speaking, this lake is classed as a river marine firth. In terms of
sedimentology, the Tabacarie lake area is linketi¢cevolution of Siutghiol lake, located to the north,

but also the erosion processes of basin shores in which it was formed. The lake shores are entirely ma
built. The west shore reaches th& én contours. To the east and south, contours are lowerdan?2

On the northern side, the shore is very low @ m).

Lake Techirghiol

Lake Techirghiol has a surface area of 12.27 kanvolume of 42 Mrf) a volume of 42 Mrhand a

mean water depth of 3m and has a limited source of freshwater. The 2.2 km sanmely deach
between North Eforie and South Eforie separates Techirghiol Lake ( to the West) from the sea (to the
East). Two dams constructed in 1983 and 1989 divide the lake into three parts, resulting in three
different areas: an area with freshwatethia West (1.0 2.3 g/l salinity), brackish water in the Central

area (68 g/l salinity), and a saltwater lake located near the Black Sea b58/I salinity). Teghirghiol

lake is hypersaline, with a water level that fluctuated over the years due winchgnound water

levels. As a resul of this, a drainage system discharging into the sea has been constructed. The se
lakes of Teghirghiol are of special interest with their significant of gyttja, a mud rich in organics which
has valuable therapeutic ditias.

Lake Costinesti

Lake Costinesti was historically a shallow water bay that has progressively transformed into a lagoon
by the longshore current action, which has lead to the creation of a littoral barrier. The catchment arec
is the smallest of thentire Romanian sea cliff coast, being just 21.23 (&niadna Breier, 1976). The

lake was previously cut off from the sea, however in 2005 a heavy rainfall and storm event resulted
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in a breach in the barrier, and an inlet forming through to the ldlebfeach channel has now been
armoured changing in form a freshwater to saline/brackish lake. In order to prevent wave penetration
into the lake via the link channel, where the lake flows into the sea, two dikes/brakwaters have been
built, resulting in asmall port area. The now artificial channel from the lake may be allowing a change
in salinity to occur in the lake, as would occur under a long term natural breach of the barrier. As
salinity increases in the lake is a risk of saltwater intrusion intadghéer.

Lake Tatlageac

Lake Tatlageac has a surface area of 1.78 kmvolume of 14 Mrhand a mean water depth of 0.7 m.
Tatlageac lake is a rivenarine firth, where nautical sports and fishing are popular activities. The lake
is of high importancegspecially due to the existence of mud with therapeutic qualities.

Lake Mangalia

Lake Mangalia has a surface area of 2.67 kamd has a limited source of freshwater. A channel
connects the lake with the Mangalia Port basin. Salt concentration in Margd#e gradually
decreases with distance from sea. Mangalia Lake has many springs that arise from Sarmatiar
limestones, many of which are sulphate rich and relatively hot (220C).

Lakes Corbu, Tasaul, Siutgiol, Tabacarie, Tatlegeac, Techirghiol and Maagalsignificant coastal

lake in the Dobrogea region which have been taken into account by AB&Ben developing the
RBMP under the Water Framework Directive. The water chemical quality of these lakes has been
classified within the RBMP at other chemiadhtus than good (i.e. failing) with a mean confidence
level.

In accordance witfstate of the EnvironmermReport2010, NEPA Constanta,in accordancavith the
Water Framework Directiveassessment aécological statu®f lakeswas donefor all lakeslisted
above concludedthat, exceptLake Techirghiol - salty, which is a state"poor ", all otherlakesare
classified as stateavndgreen"moderate'.

2.3. BIODIVERSITY IN THE AREA OF INTEREST A MASTER PLAN

2.3.1. Types of habitats in the Romanian seas

In the Black Sea coastal area are presdnmany types of coasal habitats submerged areas
(infralittoral) with shallow water, sandy or rocky shores (mediolitoral), sand dunes, salt meadows, salt
marshes, coastal cliffs, limestone plateaus. Among tlaespecial attention should be givemnatural
habitats of Community interest (SCI), specified in Annex | of the Habitats Directive whose
conservation requires the designation of Special Areas of Conservation (SAC). For each habitat type
presengéd in the coastal area between Cape Midia and Vama Vesheyill give a brief description,

with the specifying plant associations characteristic or characteristic species. For coastal habitat types
of interest are given Natura 2000 codes (according to DirectiM488EEC) or the classification of
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Palearctic Habitats (DEVILLERS et al., 1997), for #ile other there arspecifiedthe codes in
accordance with athe manuab'Hb i

Tabel.2.3.1.1. Types of habitats

I n Romania " (Doni St et

al

Habitat Natura 20CRepresentatior Area  |Location
site (%) (ha)
1110 Sandbanl|ROSCI0065 |A 4540.37|Infrashore shallow area on the banks of ¢
permanently covered by ROSCI0066 70 86361.8that come incomict directly with thi
layer of sea water than ROSCI0197 68 95.2 medlittoral(breaking waves)
ROSCI0273 27 469.26
ROSCI0094 39 148.98
ROSCI0269 44 3051.84
0281 ROSC 20 2690.6
ROSCI0293 25 1219.5
1130Estuare ROSCI0066 25 30843.5Mouths of the Danube, along the Gulhd
Sacalin Musura and transitional waters of
Black Sea, up to 20 m isobath
1140sands and marshy at|ROSCI0066 A 1233.74Mediumlittoral, Supralittoraind sandy
covered by water at low tid RosC|0197 |5 6
ROSCI0273 A 17.38
ROSCI0094 A 3.82
ROSCI0269 A 69.36
ROSCI0293 5 243.9
1150 Coastal lagoons ROSCI0065 2 9080.74|Razelm lagoon complex and Lake Sing
Zaton
Melee and bays 1160 ROSCI0066 2 2467.4€Musura and bath Gulf Sacalin
1170Recifi ROSCI0197 27 37.8 infralittoral area and mediumlittorarea
ROSCI0273 |72 1251.3€
ROSCI0094 60 229.2
ROSCI0269 55 3814.8
0281 ROSC 80 10762.4
ROSCI0293 |70 3414.6

1180 submarine structul|ROSCI0237 20
gas leak creaed

1224.4 From he 10 m isobath and continuing bey
the continental shelf edge

1110 Sandbanks shallow submergg@&andbanks Which is Slightly Covered by seawater at all times]
There are benches and circalitorale infralitorale graded sediment average (from the rsaefly g
permanently submerged. Rarely exceeds 20 m depth, but in some cases can exceed 50m. Whe
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hidrodinamismul and lack of light does not permit the development of vegetation, are nude. In areas
sheltered from waves, clear water that allows good ligheétpation, lawns are madd a vegetable or

more species of sea grassndltii Oster, Stuckenia pectinata, Zannichellia pedicellata, RUPP sea).
This group of habitats not host large numbers of invertebrate species linked by trophic relationships
establified. Populations of mollusks, worms policheti, decapod crustaceans can reach here amfipode
and high biological productivity, making important biomass. They are valued as food by juvenile flat
fish, the sturgeon and other fish species of economic value.

In the Romanian Black Sea, the habitat is represented by the follsubbgpes:

11101 Fine sands, clean or slightly malo, with meadows @stera noltii

Habitat is present at shallow depths {8rB) in areas sheltered from wave action and prevailimglsyi

the substrate of fine sand (3200 € m). The shelter is often given protection dikes or natural rock
formations (reefs), which together comprise the small bays.

Thick foliage of the grass high wave action diminishes, and with dense network of ekjzacts as a
veritable trap for sediment. Sediments are stabilized, and the silt fractioch(0%.5Dense bed is
formed by rhizomes anoxic environment for endobentica fauna and has a high resistance to erosiol
than the surrounding sediment free, whicbften raised from 260cm.

Characteristic fauna consists of large mobile forms that hide in foliage:-the/gtassZosterisessor
ophiocephalus shrimp Palaemon adsperstde-grass, crab grassde-Carcinus aestuarii,seahorses
Hippocampus guttulatusand hgh thread Nerophis ophidion. Cerastoderma glaucumollusks
epibentica Faunand Cyclopeinclude shallowwater, and the mollusksTellina tenuis endobentica,
Loripes lacteus, Lucinella divaricatayorms Nephtyspolicheti hombergiiand decapod crustacean
Upogebia Glyceria tridactylaandpusilla.

Meadows of sea grass habitat gives the high dimensional complexity and biological productivity. Many
species find here their shelter, refuge from predators and abundant trophic resources, which explains i
part the hgh specific diversity of this type of habitat. Seagrass meadows provide shelter and food for
juvenile fish in the early stages of development payments are an important food resource for wintering
seabirds us.

In Romania this subtype&loes not exist only inunderwater sulphurous springs ROSCI0094
Mangalia.

11102 Hydraulic dunes of medium sands

Habitat consists of sand grain moving average, as strong currents and wave action forms submerge
sand bars or hydraulic dunes parallel to the direction of thestneam. The sand accumulation over
time, these structures can become emeritus, representing islands of sand bars moving or standing.
The fauna is highly variable in time and space due to sedimentary instability. Biodiversity is reduced,
but populations & abundant species present.
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Examples of this type of habitat are Sakhalin island in the mouth of St. George and associated
submerged dunes and sand bar which tends to close emersion Musura bathroom.

11103 Shallow fine sands

The Romanian seaside, thiabitat is present at the mouth of the Danube and to Vama Veche, where
there are sandy beaches.

The substrate is composed of fine sand terigene (siliceous) or biogenic waste mixed with shells anc
pebbles, arranged from the shore up-®rh isobath

In the north (from Sulina to Constanta), where the Danube freshwater influence is felt, this habitat is
home to fine sands withentidium mediterraneurbiocoenosis. Besides the dominant spediiys
arenaria are characteristionolluscs, Cerastoderma glaucuend Anadara inaequivalvisgrustaceans
Crangon crangonand fishPlatichthys flesus Liocarcinus vernaisdPegusa Lascaris.

I n the sout h, t o E+Mangalise whére salinityrnisenkote istablg,othisohabitat ia
home toDonax trunculusiocoerosis, which is characterized by abundant populations of this bivalve.
Due to high hidrodinamismului, associated fauna is very divégelope shallowvater gastropods,
crustaceans arldiogenes pugilator Liocarcinus vernalisut may be abundant.

Conservéon Value: very high.

11104.Well-sorted sands

This habitat is disposed in the immediate continuity of shallow fine sands, #&m Dip to 810m

depth in the north (from Sulina to Constanta) andl13 depth in the south. The substrate is
composed ofsilica sand smooth, much less affected by wave agitation. Silt content of sediment
increases with depth.

Characteristic species are mollus@hamelea Gallina, Tellina tenuis, Anadara inaequivalvis,
Cerastoderma glaucum, Cyclope shaloater, Nassarius tidus, and Diogenes pugilator vernalis
Liocarcinus crustaceansfish Gymnammodytes cicerelus, Trachinus draco, Uranoscopus scaber,
Callionymus sp., Pomatoschistus sp ..

Conservation Value: very high

11105.Coarse sands and gravel little battered by thevaves

Are found in natural rocky coves of the coast exposed and do not exceed a few tens of centimeter:
deep. Is in the form of very narrow submerged beaches consisting of coarse sand and gravel derive
from the degradation of rock, the waves continuadjyaired ones.

11106 .Infralittoral buckets

They meet here and there along the rocky coast exposed naturally, between depths of 0.5 and 2.5 r
These beaches are partially submerged rocks covered with round and flattened (buckets), usuall
limestone, wite, shaped by waves. Occur only in areas with strong and are populated hidrodinamism
izopode crustaceans, and ckdmthoamfipodeporessa.
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11107 Shallow sands bioturbated of Arenicola and Callianassa

Habitat is fragmented distribution, covering d$imareas scattered on the beaches south of Cape
submerged Midia, between 4 and 7 m depth. It is best represented in the Cap Aurora sites anc
Mangalia. At the top (4ém) habitat is contiguous with 11-B) where it extends up to 7m deep. The
sand is bioturbato a depth of 1m and the sediment surface is marked by characteristic funnels and
Callianassamoundsandtruncatedcones attached manuieenicola marinaValue conservative high

11108.Muddy sands and muds SandS _bioturbated bypogebia

Habitat formsa continuous belt along the coast Romanian on shore located betw@ém H&pth. The
substrate is riddled with numerous galleriesUgfogebia pusillathalassinid Decapoda Crab, which
penetrate deep G2m, depending on sediment compositibfpogebiapopuations are very dense
(100300 ex /mand cover very | arge suparafeSe, bi of i
carried by these crustaceans have a notable influence on the ecosystem.

Decapod crustacean species is edifyifgpgebia pusillathalassinid, which feeds by filtering organic
suspension plactonul and stream pumps you continuously through its galleries. Bivalve molluscs is low
density in this habitat due to food competiti
Upogebia Other species, particularly commensal livingJjpogebiagalleries, are facilitated.

Conservation Value: very higtupogebiathalasinidului role in biofiltration benthipelagic coupling

and ensuring the functioning ecosystem is essential.

1130.Estuaies

The mouth of the Danube, with baths and Sacalin Musura and Black Sea waters in front of them until
the 20 m isobath is estuarine waters. Waters of the Danube Delta are substantially influenced by
freshwater inflow. Mixture of freshwater and marine saslits leads to precipitation of fine and
streamline and currents often carry these sediments. This habitat includes midlittoralul, infralitoralul
and circalitoralul, characterized by low salinity surface water upstream and entering a deep layer of se:
wate. These waters are home to communities of specific estuarine plants and animals. Therefore,
although there is high (as in the Mediterranean and Baltic) and did not form typical estuary, these
waters are a habitat estuarin variable salinity, relativelsecto the Baltic Sea.

Characteristic species are mollugdsra segmentum, Cerastoderma glaucum, Mya arenaria, Hydrobia
spp p o Hadistdh eiversicolor worms, Capitelli capitaland crustaceangCorophium sp.
Dikerogammarusp.

Conservation Value: High

11401 Supralittoral sands with or without fast-drying drift lines

Present on the Romanian seaside beaches. Occupy the beach which is not wetted by waves only durir
storms. Deposits are composed of materials to large vegetable (tree trunks, pieaes, eindcswamp

land plant debris, algae, leaves), animal (dead aquatic animals, insects, animals drowned land) o
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anthromgenic (waste solid) and dense foam derived from marine plankton. The fauna isupnade
mainly of crustaceans and insects isopode.
Conservation Value: Low

11402 Supralittoral slow-drying drift lines

Currently composed of boulders on the shores ochHe=mabuckets (Agigea, Tuzla, Vama Veche).
Handle portion which is not wetted by waves during storms than the shores or beaches formed by rock:
buckets. They accumulate in the spaces between them remains described above, and humidity, so
dries hard depdts. The fauna is made of detritivori, decomposers and their predators.

Conservation Value: Moderate

11403 Midlittoral sands

Present on all sandy beaches of the Romanian seaside. Holds strip of sand from the shore, the wav
that burst. Dependingn the degree of agitation of the sea, it may be wider or narrower, but the Black
Sea is still limited due to negligible tidal amplitude. The sand is loose, coarse and mixed with shells
and pebbles scrap.

Species typical of the beaches of southern Romanaa st ( Ef ori e, Costinecxt
is bivalveDonacilla corneaand the beaches of the coast amfipdélutinia maeoticuPelta.

Conservation Value: very high.

11404 Midlittoral detritus on shingle and boulders

Habitat is present in r&g shores midlittoralul (Agigea, Tuzla, Costinesti and Vama Veche), the
substrate of boulders, gravel buckets or, in detrital deposits supralitorale continuitare with slow drying
(11402).

Shore consists of boulders, gravel buckets, which accumulately ralgiae death. When the amount is

in excess of organic compounds, degrades habitat, hypoxia and anoxia can occur locally, affecting
habitats and biota of infralitoralul contiguous.

The fauna is represented by the genkleiea isopode and cral®Pachygrapss marmoratusand
SphaeromaValue conservative: low

1160-1 Malo sands in sheltered areas

This habitat is the bathroom (embayments) and bath Sacalin Musura Bay. Sandy habitat is located ir
protected bays with peaceful waters whose depth does not ékceedihe sand malo located in areas
sheltered, shallow, develop a rich vegetation and diverse fauna, both marine and salmastricole
elements.

Floristic composition: Zostera marina, Z. noltii, Zannichellia pedicellata, Najas marina.

Conservation Value: vg high

11701 Ficopomatus enigmaticubiogenic reefs
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1 OO N
This habitat is found in sheltered waters but with a slight wave current, preferably with variable
salinity. Premises |l egtrturt ports and esttannel
find.
Worm reefs are built by polichet tubicélicopomatus enigmaticusshose calcareous tubes grow
crowded and cemented between them on any hard substrate, including stfaimagrhitesreeds.
Biogenic reef building are similar to worn8erpula ermicularisp ol i c he $i tubicolii
Europe, the difference being thBicopomatusprefer sheltered waters of the waves, with a slight
current and variable salinity. The fauna is extremely diverse, contrasting with the surrounding
sedimentary areas.
Congrvation Value: Great. Habitat is a very original, very localized and a high specific diversity. A
reef can accommodate 50 species macrozoobentice. This habitat plays an important functional, both i
terms of food, due to high densities (ie 245 25Frand areas they cover@an i n t er ms o f
Ficopomatugeefs of being able to improve significantly the quality water in which it grows.

11702 Mytilus galloprovincialisbiogenic reefs

Mus s el reefs occur on sedi mentary emmordytbetveeene ( r
35 and 60 m. izobatele are spread throughout the Romanian coast, between izobatele above.

Biogenic reefs oMytilus galloprovincialismussels consist of banks whose shells have accumulated
over time, forming a hard raised to supportthe suoundi ng sedi ments (silt
the living mussels living colonies . Sedimentary habitats with substrate of the Black Sea, it
accommodates the specific diversity due to its expansion to a wide range of depths and because of tr
many eefs of mussels microhabitate matrix that provides living conditions for a wide variety of
species.

This reef is unique crucial ecological role in sddaning benches ecosystem mussels and benthic
pelagic coupling realization, by the existence hereevéral species, the importance of seedmnomic

as habitat for many species fishery value Commer@Rdetta maeotica, Squalus acanthias,
Acipenseridae, GobiidagRapana venosa)Floristic composition:Peyssonellia rubra, Phyllophora
nervosa, Lithothamniocrispum, Lithothamnion cystoseirae, Lithothamnion propontidis.

Conservation Value: very high. Mussels themselves are the species of molluscs consumed by peopl
around the Black Sea, and schools of mussels are a source of larvae for agquaculture and rear.

In the interesareaof the Master Plawmec an di sti ngui sh the foll owing

1 Black Sealt's free water surface of the sea close to the shore. Here you can find shelter bird
speciegoodflying ,good swimmebelongingto Gaviiformes Podicipediformes, Anseriformes,
Charadriiformesordersand specieBulica atra. Of course, this is not a place of reproduction,
is only a place of rest and feeding.

1 Beach MarinaThere is a series of beaches in the area studied. They are gaoddgxrking
for speciesof Charadriiformes(waders, gulls and terns). Thesaould be good places for
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'l OO N
nesting and for these species, but because of tourists and other anthropogenic activities
practically beaches can not be used for breeding.

1 Clay cliffs. These cliffs are found mainly on the seafront promenade of Tuzla and Costinesti or
between May 2 and Vama Veche. These are areas less affected by human influence, and stil
can be good places for nesting species who nest here, siicastinnunculus,Coracias
garrulus, Merops apiaster, Sturnus vulgaris, Passer montatwesimportant places for birds,
which must be protected.

1 Coastal steppedn Romania this habitat almost not there (in the coastal area) due to human
aggression. This characteristic rcbi nest open areas such d&urhinus oedicnemus,
Melanocorypha calandra, Alauda arvensis, collurio Lanius, Lanius minor, Anthus campestris,
Motacilla alba, Passer montanustc..

1 Coastal lakesMore or less influenced by human activity lakes are excefiabitats for a wide
range of bird species. Basically, here we can meet many ecosystems, from beaches, reed, ope
water areas or bushes on the shore, good places for birds, both nesting and resting or feedin
on. Only mention wetlands Techirghiol (Banica, 896) and Marsh stud (Banica, G. 2000).

1 Forested area3here is no forest, in the true sense, in the studied area. But there are some areas
with trees and bushes, like grasslands, are parks that are good habitat for a wide range o
passeriforme. Usulgl not good nesting places, but during migration and winter are good
refuges for many specie$ birds.

1 Anthropogenic habitatHere you can meet birds characteristic towns and ports. Have a
negligible contribution at all, especially as some species heae kecently quite conquer this
new territory, as.arus cachinnanss a species breeding in cities on the Romanian coast.

Westernshore of the Black Seais also ghlace where imptant routes of birds migration passere

you can meet and Sarmatian Pomtiigration routes followed by a wide variety of species. This means
thatin spring and autumn, Romanian coast, is the throughput of a large number of birds, especially
aguatic birds, and bird$asseriformesand birds of preyFalconiformes)Most specie of migratory

birds in the Danube Delta is going this way. Nesting birds in reasitern Europe and even Asia
Northwest flies, in most cases, all along the western shore of the Black Sea. For this reason, the
existence of places of rest, resting and ifegdior birds is very important for their survival. There are
many aquatic species coming from northern Europe and northern Asia to winter in the wetlands on the
shores of Dobrogea, which increases the diversity of coastal ornithofauna (Munteanu, &, Ngniu
Weber, P., Szabo, J ., Marinov, M. 1989). The best example, we believe that consists of red breaste:
goose(Branta ruficollis), which is the main place of wintering Dobrogea of this beautiful species. To
show the importance of this area for watedbiwintering here, we must mention ttia¢ numbers of

orders Gaviiformes species, Podicipediformes, Pelecaniformes, Ciconiiformes, Anseriformes,
Gruiformes and Charadriiformesin this time of year, may amount to almost one million of copies.
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2.3.2.Current marine biodiversity in 2010

Marine bodiversity of the Romanian coast was cltéeazed by valuesf the specific indicators
Biodiversity status was defined by the total number of species identified at the Romanian coast and the
number of threaterd species (CR, EN and VU). In the past 15 year)e Romanian marine waters

have been identified over 700 species of marine main growg#ioned above(phytoplankton,
zooplankton, macrofitobentos, zoobentos, fish and marine mammals). During- 1ZZ®®, were
identified, on average, 200300 species annually. In 2010, we identified over 300 species of the
groups mentioned above. Threatened gsecategories CR, EN and VU raised to a numbeBaih

the red list, 26 of which were identified in 2010.

Pressure on biodiversity has been expressed by the existence of 29 exotic species (of which 18 ar
included in the list of invasive species in Europe, established in 2006), 8 species commercially
exploiting (6 fish and shellfish 2) and 12 types of humdivities affecting the conservation status of
biodiversity.

Impact on biodiversity has been assessed by the ratio of endangered species / total number of speci
identified in 2010, ie 26/345, and the number of missing species / total number of spetiég,50,

was the only specieBlugil autoaclimatesoiuyi. The number of endangered species (48) Red List
includes species classified in the categories CR, EN and VU of the IUCN categories of endangerment
considered proper.

The answer recorded in the emriment and environmental policies has been evaluated by the ratio of
protected marine species / total number of species, ie 16/750 (not birds), considering species protecte
by GEO 57/2007.

Phytoplankton

Identify qualitative and quantitative structud phytoplankton component as an icator of
eutrophication statuswas madeafter analysis of samples collected during 2009 (February, May, July)
on profiles established along the entire coastline on izobatele 5m, 20m and@f@mntinuity of the
resuts is based on the analysaf taken sampleBom Staton Casino .

The continuity of the results is base thie analysis of samples (77 samples taken from station Casino
Mamaia)were identified 133algals taxonomic group@acillariophyta, Dinoflagella, Chlorophyta,
Cyanobacteria, Chrysophyta, Euglenophyta and Cryptophyteg. dminant in terms of specific
diversity, belongs to the groupf Bacillariophytawhich is 38% of all identiied species, followed by
25% dnoflagellata groups Chlorophyta by%. Marine species and marisalmastricole represents
61% of all species and the freshwater and freshveatienastricole 39%. As in the previous year
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nondiatomee species continue to exceed those of diatoms numerically representing only 38% of all
species.

The yearly golution of multi numerical density of phytoplanktdrom the RomaniaBlack Seavaters
rangedin general tend to decreasss a result of mitigating eutrophication, manifested in intensity
during the years.

In terms of qualitative compositn of the Black Sea phytoplankton were recorded 145 species
belonging to 7 algal group®Bacillariophyta, Dinophyta, Chlorophyta, Cyanophyta, Chrysophyta,
Euglenophyta, Cryptophyta.

The phytoplankton composition of ecological groups were present bothevaard marine forms and
many species salmastricole freshwater and freshwatémastricole from Danube waters.

Considering the numeal density and biomass valued phytoplankton recorded in Romanian
continental waters up to 30m isobath, which in 2683ged between 0.12 to 16:8he L.1-1 106,
315.87 respectively9186.63mgt m-3.Distributia phytoplankton was characterized by a concentrated
biomass inzona doors in February and the constant profile and gates in14d89.98 Biomass
Val or e amam3i- meorded gn February the bracket profile was represented in proportion of
89% of diatoms. In May, the maximum biomass of 9186.63 r&ymas about. five times greater than
the maximum of February, being reached on the profile of Constanta. Of tleeof186.83 mg/r3
species Chaetoceros biomass was curvisetus 66% of the total. In winter, spring and late autumn th
phytoplankton diatom species were present represent&tidllassionema nitzschioides, Navicula sp.
Sceletonema spMelosira moniliforms. Summer, qualitative structure of the flagellate dominated
fitoplancontului is represented yeridinium sp.Ceratium sp.Prorocentrum cordatum, Ceratium
triple and diatoms represented bgelicatissima Nitzschia, Nitzschia tennuirostris, Leptocylindrus
danicus, limestoravis Rhizosolenia Diatoms dominated both qualitative structure, and the
guantitative fitoplantonului, the main species beiNgzschia delicatissima, Cerataulina pelagic
Chaetoceros socialis, Skeletonema costatum, Chaetoceros curviSgtistella their Caspianand
euglenofitulEutreptiaaddinglanowii.

Zooplankton

In terms of quality in the Black Sea zdapkton were present iexamined sections thespecies
belonging to the following groups of organisms: cilia, rotifere, copepedeesented b¥laus and
Centropages Acartia ponticusepresented byenile cladocereSagitta chetognatulavirostris and
thirsty. In 2010, zooplankton was dominated by trophic component irctMand August, and the
neotrophic dominated in May and July. €hqualitative structure of zooplankton were identified 33
taxa belonging to 16 taxonomic group&ctilucaDinoflagelatulscintilans,copepodelécartia claus,
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Pseudocalanus elongatus, Paracalanus parelegocerulPleopis polyphemoides, Oikopleura dioica
and chetognatul apendicularBarasagitta thirstywere constantly present in the samples analyzed.
Romanian seaside in northern freshwater species were foubaphnia cuckoo,D. longispina,
Chidorus sphaericus asresult of the Danube watetake.

During 2010, it wasdentified first in Oithona brevicornilRomanian seaside species, species already
reported in the Black Sea by Ukraine and Russian researchers. Species can be considered adapted to
conditions of the Romanian seaside, given the largebeu of copies observed and that females had
more copies ovigeri bags filled with eggs.

Fitobentos

To study the biological elements were sampled in both winter (March and November 2010) and in the
summer Jundugust) in perimeter between Ntvodari ar
total of 27 taxa (25 species and 2 variations), emphasizingnénce, in terms of diversity of specific
species of ~ ncr d2 gHch is 44i4% of @lhdertdiffed gpdries, fallowed by phylum
Rhodophyta- 8 species and 2 varieties @eramium rubrumspecies, 4 species of Phaeophyta

" ncr e n(@yddsaira barbata, scoring latifolia, Ectocarpus siliculosus, Scytosiphon lomentaria)
and 1 phanerogam mari{ostera nana).

Green algae dominance, largely due to the ge@Gtadophoraand Enteromorphaproliferation was
demonstrated in 2010 (as in previggsars) and quantitative level. Thus, the picture algal vegetation in
summer 2010, has a note printed dominant feature of opportunistic spdeeesactuca(1315 g/m2

wet biomass, 650 g/m2 bugnteromorphasp - bu 577.5 g/m2Cladophora Albida 315 by C. serum

and C. vagabunda- 335 g/m2 bu and, of red alga€eramiumlike (C. rubrum, C. diaphanum)
dominated the hard substratel737 g/m2 bu If, in summer 2010, have dominated the genus
Cladophoraspecies, in November 2010 , who developed the sp€eiesnium rubrumwas abundant
(1400 g/m2 bu), which has a marked ability to reprodio¢eromorphasp. (750 g/m2 bu) proliferated
intensely cold period of 2010 in the southern (Mangaliama Veche).

Of brown algae, with special attention given to perahspeciesCystoseira barbataparticularly
important for marine ecosystem, found in 2010 along the coastal strip Manyalma Veche. Thus,

the field of Cystoseiran Vama Veche is well developed, compact, composed of large specimens with
a lower degreef epifitare in 2009 and a considerable wet biomass. A positive fact was observed in
Mangalia, where young plants were identified®ystoseira fornof dense clumps.

Zostera nangdwarf seagrass) was reported as in 2009, as adeedlloped grasslands Mangalia,
and the previous year in 2010, the species was found at lower depths. An epiphytic species the presen
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of mention isAcrochaetium thuretiired algae clean water indicators, which heavily colonized in
summer 2010, spring vegetable substrateretf byZostera.

Another positive aspect is that of identifying a species considered extinct from Romanian Black Sea
coast- Lomentaria clavellosaRhodophyta), which in the past, form complex associations (with
Antithamnion cruciatumand water mark .

Zoobentos

The year 2018till presented a constant evolution in terms of species diversity. Qualitative assessment
on all areas monitored, led to the recording of 50 species macrozoobemtales preserving the
characteristics faunaf previous yearsThere was a massive developmehtetritofage endobentice
species, especially species polich&@olydora quadrilobata, Capitelli capitata, Polydora cornuta,
Heteromastus filiformisknown as the dominant species, especially in areas with high orgadicnl
sediments and polluted arede recorded values of zoobentosthe north sea coast were up to 1.4
times lower (Sulina Gates- 5628 ex/m2) compared with 8114 ex/m2e years oR0082009. The

same situation was observed in the biomass) ait estimated average of 189 g/m2, with af@l@
reduction compared with 2008, when biomass recorded was 425 g/m2.

In the southerrsector (Eforie Sud Mangalia)the quantitative density indicatoincreases over two

times higher compared with 2009coeded, however, a reduction of up to four times lower vabiies
biomass (88 g/m2) compared with assessments in 2009 (327 g/m2), the contribution of Inte weig
increase of biomass valuesas more significant compared to 2010. To conserve and improve som
parts of coastal ecosystems, a solution is required to limit eutrophication, by controlling the discharge
of greenhouse fertilizer, special restrictions on wastewater discharges, especially in summer, given the
fact that species with a low tolerancsensitive recover harder when natural pressures and / or human
are higher.

Ichtyofauna

In the Black Sea have been identified about 1,500 species of vertebrates and invertebrates. Followin
the rise of industrial and urban pollution in the last two decades beelhave found a reduction in
predatory fish species and fish species of economic importance: mackerel, turbot, anchovy, mackerel
sturgeon. In 2010n the Romanian marine sector, commercialifighwas done in two waysfishing

with activegear coastal trawler ships carried out at depths greater than 20 m, and fishing with fixed
gear, practiced along the coast, 20 points fishery, located between the-Stdima Veche, shallow

(3-11 m).

Biomassfor the main fiststocksindicates:
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- At the sprat (Sprattus sprattus)which usually presented a natural fluctuation, almost normal and
actually quite good, biomass is estimated at 60,000 tons, as in the past four years.

- To thebacaliar (MerlangiusmerlangiusEuxinus), biomass was estimated at 1dQQtons, with about

15% higher than estimates in recent years;

- At theturbot biomass was estimated at about 1,300 tons, a value lower than 2008 and close to that of
2007;

- The shark biomass was 2,500 tons higher compared with that of 2008 but lbewer2007 (4.300

tons)

Population structure indicates, as in previous years, the presence of the capture of a greater number of
species (over 20), of which the base was so small species (sprat, anchovy, bacaliar, guvizi) and th
higher class (turbot and ath). Remarkable low share shark species, mackerel, garfish, mullet and blue
fish, and recurrence as isolated specimens of blue mackerel (mackerel) and Atlantic bonito.

The situation of endangered species

Red List species of macrophytes, invertebratesh fand mammalghe status indicator for marine
biodiversity in the Romaniamarine sectowas completely updated in 2008 and only fish in 2009. It
includes 223 species classified in eight categories IUCN (IUCN categories according to v. 3.0 in 2003,
and guide their application versions 2004 and 2006), namely: 19 macrophytes and higher plants (8.5%),
58 invertebrates (26 %), 142 fish (63.7%) and 4 mammals (1.8%)

Of macrophytes algaes and Schedule fanerogames listed iredHist, in the summerof 2009was
identified brown algaCystoseira barbatagndangeredspecies(EN), south coasbf the littoral near
Mangalia- Vama Veche. In MangaliArea Cystoseira population is much bettepresented than in

the marinerezervation being present as dense chrstand opportunistic talunspeciesare strongly
emphesied by thihe genera epiphytic Enteromorpha, Cladophora and Cerarmuhe same area was
identified Zostera noltii phanerog@awhose populations are also staple. IUCN categorization includes
six categories for their (RE, CR, EN, VU, LC, DD): a species (5%) considered extinct in the region
(RE), 3 (16%) Critically Endangered (CR) 7 (37%)Endangered (EN), 3 (16%) Vulnerable (VU), 2
(11%) of Low Concern (LC) and 3 (16%) with enough data XDthe case of invertebrates, the 58
species included in the list were included in eight categories: RBYg, CR (1221%), EN (610%),

VU (8-14%), NT (:2%), LC (1219%), DD (1221%) and NA (2 species3%). Of the four species of
copepode calanideAnomaloera Paterson, Labidocera brunescens, Pontelli mediterraned
Centropages ponticusn 2009 were reported only two (Centropages ponticus and Pontelli
mediterranea). Of benthic invertebrate species endangered status recorded in the Red List, in 2010 1
wereidentified as:Donax trunculugVU), Paphos auregVU), TRICOLORI pullug§CR), Calyptrea
chinensis(VU), Clibanarius erythropugCR), Carcinus aestuari(EN), Callianassa truncateqVvU),
Eriphia verrucosgNT) andArenicola maringpolichetul (VU).

) >*www.blomasa.com (.., office@blominfo.ro

Sediu Centr &It r TOF gla.viBkdiue. Te@rcguo, v i.Nk@ neh o Wiugla , RomO©ni a, 1b@ Pa®: 34D 245 71850 : +40 245

BucurSi col-ae Caramfil, Nr . 87, et . 3, sector 1, Ro mO©n. i-as 14146, Tel : +40
Const BdulJams, Nr. 143 A et &Mun. ConstanSa, Jud. Cd:a><s+u()eznl$1al410Rom@hi”'~f“a", 900591, Tel
56 A |

“‘ “"—:7\"\,’)

i

N P



mE BLOM

Employment fish species IUCN categories was changed completely in 2009, their conservation status
assessment taking into account the categories that were included in the IUCN worldwide. Applying the
methodology for assessing the conservation status of spedles r@gional level, the fish were now
employed only in five categories: EN, VU, NT, LC and DD, most specie$4%) is widely DD,
followed de- LC (32-23%). Species included in the categories of endangerment (EN, VU and NT) are
together less than a quart(23%) of all those listed in Schedule (Tab.6.4.2.3.1). Of the 41 species
identified in 2009, three are part of V[{Acipenser stellatus, Trachurus mediterraneus Alosa
pontica pontica ponticus),3 of the NT, and 6 species with insufficient data catedDD). The latter

will be replaced in coming years is in a class of hazard, or ifrikkvcategory (LC). In ters of

marine mammals, dolphins not enen in the y2@tOwer endt t he s urgniwng of
program.tbweverbetween of theseould be seen cards made of 2 to50 individuals, both close to

the shoreandalsoin large areas, especially in summer. It also identified 18 dolphins were stranded on
the shore of which 13 copies Bhocoena phocoerend Tursiops truncatu$. Please notthat 90% of
dolphins from nets fail turbot illegally installedhe asignment of the three species of dolphin
Delphinus delphis, Phocoena phocoearad Tursiops truncatusemained the same as in the previous
assessment, namely Thtened (EN) both at thel®k Sealevel and at national level, althoughthe

IUCN Red List, onlyTursiops truncatuspecieds listed as vulnerable (VU), the other two being low

risk (LC).

2.3. Climate change

Until recently the development plans and processes did not ta@eaccounthe erosion andherisks

to a large extent so de permit information currently available. In some cates waythey were
managed in the area of coastal natymaicesses had resulting angroblematicchanges. These
approaches have lefiehind a legacy of complex and difficult to manage, raising questions about
sustainability, aggravated by potential future climate change, rising sea levels and, last but not least, th
increasing involvement of communities and public affirmation. Theraoisspecific information
published estimates of future sea level rise relative to the Black Sea coast of Romania as a result ¢
climate change. Reports of the Intergovernmental Panel on Climate Change (IPCC) provides global
estimates for sea level rise, thilney are of limited applicability to the Black Sea due to limited
connection global oceans and the importance of basin water balances compared with main river
discharges and flows through the Strait Bosphdrlibe increasingurrent relative sea levék in the

last century) is between 2.8 and 3.1 mm / year @aai.,2009.), vhich takes into account the increase
Eustathios (global) sea level at around 1.3 mm / year (Malciu, 2000) and subsidence of abbi@ 1.5

mm / year (Panin, 1999). Althoughighis not a critical value, must be considered in the context of
storm events, reduced volumes of the beach and anthropogenic controls on the coast. In addition t
rising global sea level, should be considered irggional variations of sea level changesulting

from the water cycle, shetérm local changes resulting from storms and SEIS. Panin (1999) analyzed
the impact of sea level increase the flow of the Danube solid and liquid, while maintaining constant
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control of other factors. He concluded titeappears more pronounced penetration of the wedge of salt
water on the river branches, which would affect bottom sediment load transport in the mouth and later
in the season. On shore, the direct impact of rising sea levels will increase the legalabdis, which

would result in deeper waters closer to shore and therefore would cause large waves to shore. In mar
cases this can lead to increased erosion, especially where beaches are flanked by rocks or hai
structures. Throughout the South Unit, taek of sediment beaches already going and therefore the net
impact will be the loss of beach sediment, which in turn will increase pressure on high area of the
beach. If that means beaches are coastal protection devices, increased exposure due tsiogach er
and greater wave to shore is likely to accelerate erosion base, increase the risk of deferlare and reduc
the life of the means of defense . Along the North Unit, any sediment will probably be launched
redistributed along the coast and thereforertaireperiod, some areas are likely to continue to grow.
During the opening of the delta, there is more space available and thus have more beaches to expar
inwards through processes of overflow (type "overwash"). Giving to coastal cords -Biazien
complec will be particularly vulnerable to big waves, but it can compensate if the sediments in these
areas move north. Likelihood of this happening is, however, uncertain as Sakhalin Island is now
working as an area of sediment deposition. On the basis thdutang change in terms of estimated
climate variability is within the natural waves now known not sight any significant change in sediment
transport regime (selreedimensional hydraulic modeling reporQver the soft loess cliffs, erosion

rates are eected to increase when the cliffs are unprotected because of increased exposure, the wave
acting on a higher level. Erosion of these cliffs will not, however, creating training materials beaches
and therefore will not be the beaches as a result. Thera amumber of dune systems along the
Romanian Black Sea coast, including the Sulina and north of St. George. Answer these dunes to futur:
sea level increase will depend on their current state, the reserves of sedimentlshanbssediments

and subsequenntake. It may extend to the shore dunes in the event oefegehrise scenario,
sediments being redistributed on the dry side hills. However, this means that remain in coastal
sediments and are not permanently lost during storms self. Dune systeneyasensitive to any
change in terms ofréquency and severity of stormBoth Panin (1999) and Stan and Panin (2009)
have tried to assess how higher sea levels will affect the average rates of erosion along the coast. Pan
(2009), by applying the Bruurule and considering the prevailing wind direction changes and the
influence of rising sea levels on the Danube water and sediment flow, estimated thisvalsese of

30cm by 2030 would cause additional erosion from 3 to 5m/an. When using a lowdr gcewario of

sea level (from 12 to 14cm by 2030), Stan and Panin (2009) have determined that this would induce ¢
withdrawal of 1.5 2m/an. Modeling shore performed as part of this study (see report Modeling
shoreline) applied at a rate of deael rise 0f3.3 mm / year, which equates to a 10 cm rise in sea
levels in the period 20102040. Bruun rule was applied, using specific parameters for different Sitel
sites along the coast. Bruun rule is a simple relationship that links the withdrawal of shorelseaa

level rise. From these calculations, the average withdrawal shoreline associated with an increase in se
levels of 10cm was estimated at 5m, but in a range between 2.5 m and 9.0m. The highest value wa
forecasted for the withdrawal of perishable d&tetiteasca shore. All these estimates assume a linear
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increase of sea level rather than accelerating it and do not take into account any additional reduction ir
the content of sediment transported to the coast. Should also be noted that the predaisd oéspe

beach, the Bruun Rule is much lower than currently experienced throughout the greater part of the
coast. Rising sea levels of this magnitude would also have as a result, flooding a large area of the delt
and also would induce a higher riskftefoding along the entire area of the delta, especially given the
input low current sediment, caused by human intervention in the Danube basin. Due to lack of
published guidance on future scenarios for sea level change, for the interest on these tuas scenar
were developed to provide a baseline and most grim scenario for Master Plan.

1 Reference case assumes that the recently observed rates continue during the 30 years the Mast
Plan, namely 2mm/an for 30 years, which equates to a total of 6 cm duripgribis.

1 | Potez most unfavorabletigation is about 30cm increase 30 years. This is selected as a
rough equivalent of the valuesed in other European countries, for example, rates of shoreline
management plans Kingdom (DEFRA 2006) are equivatemtbbut 1m plan for a period of
100 years.

2.4. Population and human health

Taking into consideratiothe context of the entire coastal area, the population distribution highlights
the demographic difference between the settlements within Tulcea Couhtlgase within Constanta
county. In terms of population density, the coastal area in Tulcea County has a dérgiyl
inhabitants/km2, and in Constanta County the density is 2,420 inhabitants/km2. An important
influence on these vags is the wider garation of counties in the north, comparinigh those in the

south of the coastal area. From a development perspective, considering the coastal area and the ent
South East development region, the Municipality of Constanta represents the most irfnpoidan
dynamic component. It is characterised by its strong investment attractiveness, an increasing proportior
of tertiary activities and a real development potential in the future. The Municipality of Constanta ranks
in the top 10 cities in the country thia population of 309,676 inhabitanfBable 2.4.1 presents
significant urban development associated with the Romanian coastahzoorling to data from the

period 20022008, the population of the Black Sea coastal area grew by 5020 people. At thersgme

both urban and rural residential averafyaw attention to the declining urban populatieith 7167
inhabitants and a growing population of 12 127 rural inhabitants. In terms of population dynamics, one
can speak of an increase in population in @rareas of coastal habitat and population decline at its
extremities. Based on 2002 census population characteristics can be definegtenoiic structure

of the stable population of urban coastal area. Thus, 76.5% of the total urban populationtafit€ons
and Tulcea counties are found in coastal areas, the urban population in the coastal zone, 79.6% ar
77.6% were inactive population were unemployed in the two counties. Also, employment in urban
coastal area is about 85.2% of the total active populatunemployment rate of 25.6% in extreme
Eforie city and 12.5%n Constanta, and the average unemployment in the urban coastal zone was
14.8%. In terms of population distribution on the structures of economic activities, about 61% of the
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population wagegistered in teritiar sector of activity, a sector which is so well represented. In the
study area for the coastal area presents these locations with a high share of employment in tertiar
activities: city of Constanta with 71.5%, with 70.8% Techirghooiris and villages Sulina with 75.9%
and 63 Agigea , 1% and to 68.5% Costinesti. Moreover, regional and national coastal zone are
differentiated by the increased share of population in the service sector (61.4%). At the opposite, these
cities have a higheyercentage of employment in primary sector of activity: Murighiol with 74.0% and
75.1% with Michael the Brave. Regarding the number of employees of the Coastal Zone, in the period
2002 - 2008 there was an upward trend, increasing by about 13.8%, manibestech the urban
growth area (14.1%) and in areas this to (9, 5%). Evolution of the number of registered unemployed in
the period 2008 2010 reveals an increasing trend in the coastal zone. If at the end of March 2008
registered a total of 7298 were umaoyed in March 2010 the total number of unemployed increased

to 17,816, with almost 150%5tarting with the year o006 a number of tourist resorts the
Romanian seasidewere classified as national interest. te study found among these we find
Mamaia, Eforie, Costinesti, Jupiter, Mangalia, Nep@lmp, Saturn, Mangalia, Techirghiol and
Venus.

Accommodation capacity. Compared with other administratively territorial units in the area,
Mangalia provides most place&§0 689to 254 units, followed b¥eforie with 25,321units in 339 and

24 978in 138 unitsConstanta.Follow Navodari and Costinestivith a number of places betwe&@00

and 11,000.In terms of territorial administrative units of the Delflina and St. Georgesach
categoryMurighiol fit with 200-400beds. As a trend on the number of places in the entire coastal zone
has been a fall in the years 2007 and 2008.

Table 2.4.1.Network coastal settlements (Sources: http://www.ghidulprimariilor.ro for people in Tulcea county, the
inhabitants othe NIS files for Constanta county residents: 2005 / 2003 data, 2009 / data from 2007, 2011 / 2009 data

Common / 1256 26 636 ha

Rank IV

City / Position 4634 33196 ha

11 (2007) (2007)

Common / 2001 7127 ha

Rank IV

Common / 3876 84 046 ha
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_ Rank IV
Jurilovca, Tulcea County Common / 4977 30 263 ha
Rank IV
Mic hael Kogalniceany Constanta county Common / 3323 20 622 ha
Rank IV (2003) (2003)
Istria, Constanta county Common / 2645 17 063 ha
Rank IV (2009) (2009)
Sacele county Common / 2248 11 367 ha
Constant Rank IV (2009) (2009)
Corbu, Constanta county Common / 5960 18 620 ha
Rank IV (2009) (2009)
Kogalniceanu, Constanta county Common / 9996 16 097 ha
Rank IV (2005 (2005)
Navodari, Constanta county City / Position |35.686 5844 ha
Il (2009) (2009)
Constanta, Constana County City / 304.279 12 489 ha
Rank (2007) (2007)
Agigea, Constanta county Common / 6822 4789 ha
Rank IV (2009) (2009)
Eforie, Constanta county City / Position  |10.248 738 ha
I (2009) (2009)
Tuzla, Constanta county Common / 6228 5735.76 ha
Rank IV (2003) (2003)
Costinesti, Constanta county Common / 2587 2028 ha
Rank IV (2009) (2009)
23 August, Constanta County Common / 5448 7494 ha
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_Rank v (2009)  (2009)

Mangalia, Constanta county City / 40.044 6224 ha

Position Il (2009) (2009)
Limanu, Constanta county Common / 5902 6666 ha

Rank IV (2009) (2009)

Therapeutic tourism structures. Basis of treatment of Romanian seaside resorts hattmedsatures
of the marine bio climate and seawater compositthe propertieslocated onon lakes coastal and
sludge. In the study area, thessorts are found in citiddamaia, Eforie, Techirghiol, Neptune, Saturn
and Mangalia.

Recreational structures. The most important recreatiobases (which presents fadtles for
recreational activities, free circulation category of beaches, water sports, amusement parks, sport:
fields, etc.) is located ithe followingcities: Mamaia, Eforie North, Saturn, Neptune.

2.5. Likely evolution of theenvironment without implementation of Master Plan

Not implemented the Bster Plan Alternativinvolves the lack of investmentscoordination from
specific water management, coastal protection / erosion risk reduction and increased pressure b
abandoning and / or stagnation o¥dl®pment projects for the following sectors:

1 Population protect against exposure to the risk of erosion
T Industry- Tourism
1 Transporuse potential recreational waterway

Indicator of exploitation of these uses is the provision of a clean enviroramérgnsure safety in the
coastal population. To assess the effectsoofimplementealternativeof Master Plapnwas developed

a scoring system applicable to its specific proposals, this type of view allows evaluation of the impact
size with relative obgivity, but through cuntificabile and comparable features, unlike the purely
subjective qualitative observations .

Score (+ positive £ negative) \|
A 2 3 4
Null Accidental o [Frequerly Permanent
rarely
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Impact area (cell sedimentation an{fsiils] - secto |Cell sedimentan Coastal ~ wate Transboundary
land costs) sedimentary body effects

Magnitude ' Territories affected Material goods |Biodiversity People affected
Affected i
heritage

Potential compensation '‘Whole Partial Surrogate Null
Reversibility Currently Shortterm Longterm Irreversible

Scoring is realizedby summing theassigned score of each effect of examined characterigtes
system was simplified to meet thequirement of accessibility of the message SEA documents, but
more accurately reflect the correct result of the application of algebraic combinations of the scores.

Minimum negative possible score-420, maximum positive score i$ 20 pass through th@oint O in
the absence of manifestation of the effect, it indicates a false case selection plan not implementec
Vicious consequences.

It may be noted by analyzing test scores that failure to implement the Master Plan has important
negative consequences Hggradation or aggravation of existing liabilities environmental problems
manifestedoday.
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Table nr.2.4 Analysis of environmental effects if Master Plan is not implemented

Relevant environmental issues Possible future developrents in the situation without implementation PNABH Score

Shoreline restoration anc 1 Development and exploitation of certain types of investments in uncontrolled and without proper m¢-15
protection could lead to effects of changing thearine sedimet transport, with direct effects on coastal erosion
-19
- Chronic and expanding higiisk erosion areas (eg Eforie Centre) in the absence of measures to combat coastal |
Maintaining the ecologica Hydromorphologcal anthropogenic influence in coastal water bodies without proper planning and a detailed ana-20

functions of coastal waters lead to changes in morphology and hydrological functions with direct impact on maintaining the ecological
Preserving and  protecting 1 Development projects that include random unplanned protection design can significantly affect the hi-15
biodiversity conservation interest and protected natural areas

1 Restricting investment generalized necessary rehabilitation of coastal protection stpretseas, as well as n«-20
ones in areas most vulnerable, can lead to damage in uncontrolled areas of greater biodiversity protectic

Preserving the natural 1 Lack of coordinated planning at the national level which take into account the infloectmate change c¢-19
coastal erosion risk can generate negative effects on protected habitats and the population in vulnerable

Preparing for emergencies 9 Failure investments necessary to protect against coastal erosion will continue tb axlmmportant part of tk-15
population at risk caused by the advancing sea
1 Making the necessary investments fragmented prosthetic measures against coastal erosion, ma-16
unprotected population

Raising awareness ¢ 1 Lack of information and awareness, and lack of involvement in decision making, will cause people to b¢18
environmental issues of pressure on the environment.
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CHAPTER 3. The environmental significant areas likely to be affected

3.1 Geomorphological and geophyisal features
3.1.1.Morphological units and sedimentary cells
3.1.1.1Northern Unit of Romanian seaside

The main source of sediment to the caamsteis the Danube River. After construction of dams in the
entire Danube basin, including the Iron Gatasdl (1970) and Iron Gates 2 (1983), the amount of
sand brought bthe Danube towards beaches reduéedthis reason, the flow of sediment brought by
the Danube into the Black Sea does not excé® million tonnes per year, and theandy material
(sedinent entering the coastal deltaic budget) is not more thdr2%)

Based on coastal dynamics and sedimentology studies carried out by Halcrow, we present furthel
characterization of sediments from the Romanian coast.

General characterization of the graisurface sediments of coastal beach in front of the Danube
Delta

We can identify three distinct populations with different participatiofowhing the sediment between
Sulina andPeriboina :

AcClay and silt fractiorare present in low content (0.00.5%)

Asandy fraction has the largest participation with weights €938 in northern and southern sectors
around 5660% and especially in the Periboina;

A fraction represented by calcareous shells and shell fragments with average lsimgs have
relatively low contents in the north (between 0.01 and 20%), but can reach over 50% on Portia and
Periboina beaches. The coarser fragments can sometimes generate negative trends in the levels
asymmetry graphics. Low valuese generally on the northernaaobes, while the southern beaches
shell content is higher.

Source of beach sands in Northern Unit
As a conclusionof coastal dynamics and sedimentol@gydy, sedimentary deposits, we can state that

the sedimentary superficial deposits of sweface orthe Romanian seaside in front of the Danube
Delta are deposits composed mainly of fine sand. Source sediments in this area is the Danube, throug
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its arms. Drastic reduction in the volume of silt carried by the Danube leads besides triggering erosion
proaesses, the carbonate fraction weight gain, especially in the south (Port, Periboina). This increase ir
weight fraction carbonate (shell fragments) and entails changing pattern of cumulative curves.

The main source of fine and very fine sand in the laggestal sector SulinaSaint George Gates-
Vadu are present Danube sediments, marine sediments as well as relics, relict deltaic, the latter bein
the main source of heavy mineral accumulation.

3.1.12 Southern Unitof Romanian SeasidgPort Midia to he border with Bulgaria)

Coastalunit with a chronic deficit of sediment®anube sediments that once had been transported by
longitudinal currents in theMamaia Golf ceased to get there frextending protection from Mia

port protection dam$¥he mainsources of sediments are the shells of mollusks, sandy sediment
accumulation earlier coastal erosion remobilizate rare fragments of limestone cliffs or afloreaza under
the seabed and are crushed by the waves and (in small amounts and only at times) sedimere

fed artificially some beaches in decades past. Very little material or coarse sandy beaches from erosiol
reaches the cliffs. Southern unit is generally characterized by the presence of cells small coasta
sedimentation, a sediment drift genbralriented to the south. This drift is sometimes disturbed by this
dam port epiurilor, darbreak wave, etc.. The unit suffered from an intense anthropogenic impact.

General characterization of the superficial sediment granulomebgtweenCap Midia and \ama
Veche

Granulometric characteristics of sediments from the beach of thelitmast between Cape Midia
and Vama Veche varies widely, depending on the source material and marine hydrodynamic regime.

It is observedhe increasedréiction in sedimatary deposits presettin organogenous sandy beach
from north to south, directly proportional to the increasing distance from the Danube.

The increase from North too8th along the Romanian coast of the rmrddiameter of sand grains is
due tothe increase in the pnoortion of calcareous sandediment structurbeach The same causes
lead to an increase in the average value for the median diameters of sand grains.

Possible sources of beach sediments from Southern Unit

Northernpart of Southern Uniis representedy MamaiaGolf. Here, before the construction thfe
damsfrom Midia port, the main source of sediment was the Danube, whose sediments were transportec
by the longitudinal currents. Following the path blocked by dams longitudinal currdptstatlidia,

the main source of sediment is currently represented by shells of mollusks.
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Southernpart of theSouthern Unit, from ConstantaSouth- Agigea to Vama Veche and before
construction was outside the influenceludsilt of theDanube port.

Suyoerficial sediments from the beach in the southern Romanian coast are coarser than those in th
northern sector. However, they amainly medium coarse sandsg@nular, as opposed to the finest

in the north. Exception is theransitioncell - Mamaia Golf and Constanta, where there is still a
significant amount of sedimentary material of Danubian origin, brought here by the longitudinal
currents before the constructiontbe damsin Midia port. In cross section, finer sediments are placed

in the backsbre area, behind the shoreline, in a cast know what spefifier in the upper, coarser in

the lower- it is the swash zone. Median particle size distribution decrdasesdsthe finer sands
oncewith the increasingof the water depth from 3m depth rfoffshore field. This unitvhich suffers

from a chronic shortage of sediment presents another feature: direct atloeethea limestone
afloreases directly on theeabed large area from Eforie to Vama Veche, while sands are sediments and
in the depresens / existing alveolsmestone surface.

3.2 Chronological Changes of Sea Level

In the past there were several increases and decreafesnireanof the sea level, fronthe whole

planet. With approximately 18060000 years ago, at the height of Wurlacgationsarea sea level

was aboutl20 m below the current level.ldal warming and melting glaciers have led to sea level
rise, on average 1 cm per year for about 15,000 years, reachbiyga&8s ago 4066000 m above the
present level. Gradually ramg) the sea level was not continuous, but consisted of a repetition of lifting
and stops. Black Sea area, transgressive sea over land, which took place ab&80080@ars ago, is
known as the Neolithic transgression. Compared to the average levelookties, the environment of

the Black Sea has undergone significant fluctuations due to climate change, probably due to its high
dark environment. in a short period of time at AG0D0 years after the Neolithic transgression, sea
level dropped by 8 m belav current levels by about 3,500 years ago, this is called regression
Phanagorict. Sea | evel continued to be | ow ab
Sea ports during the first millennium before Chtisgywere able to use the rock foations came out

of the shallow water, in order to arrange housing port. Around the sixth century AD certamybe
seenanother raisingf the level ofthe Black Sea at a rafeof up to 3 m, which is called Nimfean or
Istrian treansgression Sea leveldropped to-1 to -2 m around the Eleventh century, then returned
gradually to its present level. Thesediind decreases the average level of the Blackcabed
transgressionsespectively regressions, exerted a powerful influence on coastal toppghd@ depth

of -14 m-12 m to the western continental shelf of the Black Sea area have been identified traces of
crackwave terraces and some relict barrier beaches, which were formed probably during times when
the seaemains constant at a certaiterauring the phenomenon of lift. At the rate of 3 to 5 m, along

the coastal land, terraces are "Ancient Black Sea", which were formed during the Neolithic
transgression.
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Since the miehineteenth century the Black Sea countries have organized systebsaigations and
measurements of séavel. There areeliable dataof levels measured ato@stané since1933 when it
was installed the first sgeaf in the port. Featuring the lonterm levels of the Black Sea at Sulina
systematically measured since 1858ould thaton thebased on correlations to make a series of
extensions to the series of levels in other Black Sea coastal points of observations on time intervals
shorter. These expansions have led to the homogenizztitre length of data series. $elevels are
regimedependent variation of the resultant balance of incoming and outgoing water from the Black
Sea basinThe \ariability in time and spacef the components of annuahd seasonabalance
generates waterariatiors and generatethe volune of water that the Black Sea basin with the effects
of water level variation and water exchange through straits. Variations in water balance components for
the interval are felt more than 10 days. Annual and seasonal variations are representative.

DanubeRiver has the largest share of influence on sea level variatioisp uponthe Black Sea.
3.3 Environmental factors in coastal
3.3.1 Air temperature

The Climate is continentaltype, similar to central Europe, dry, hot summers and very cold winters.
Protected shoreline area is characterized by a maritime coastal climate with an average annua
temperature is 11.2 A C and atmospheric prec
Constanta area has weather typical Four Seasons, influenced by gbecpref Black Sea. Annual
variations in air temperature is lower than in other areas within the territory of Romania. The average
temperature throughout the year is 11.3 degifHes winters are generally mild records (predominantly
positive temperaturgnd hot summers (average temperature 221 A C) . Il n terms o
coast, this stimulates the development of dune vegetation, but can facilitate transport and wind, by
drying the sediment. On the other hand, wind transport is negativelynoédeoy humidity, relative
humidity along the coast is higher than in any other regidRoimania. Higher temperatures upon the

land between land and sganeratdreezesFor several days a year, dunes aronit water from the
beachesarefreezing. Duing this period water erosion from the extremity of the beach and dunes is
reduced, since frostnsaking the sediments more cohesar more resistant to wind and waves.
Although the rainfall in the area is low (between 383 and 531 mm?// iyear), on he coast are
registered torrential rains, which may have a significant impact on the dunes and the cliffs of soft loess
southern unit, which are particularly susceptible to the action of rainwater and, as such, to collapse by
producing landslides. It is pscially the case in the early winter period, when heavy rains coincide
with winter storms, leading to joint action on the cliffs both wave and erosion subaeriene. The amount
and distribution of rainfall influences the flow of the Danulas relevancefor shoreline dynamics
during the winter season iIs to det er mptfoesontehe r
temporary frozensurface at noon, the beach deposits are more cohesive emeritus and resistant to winc
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and wave action . Althoughuer in number 14 days / year are more important, because they are
often assockad with winter storms terminal phasi such cases, on the faocé beach andce
formations arise which are designed to protect the beach against the action of waveseatsl ¢ sea

water temperature is positive and greater than that of air, beach front is maintained partly unfrozen,
favoring the appearance of slopes (S¢arpinterface with the frozen backshore (Vespremesinae

and Constantinescu, 2000).

3.3.2 Ranfall and atmospheric humidity

Although therainfall in the area is low (between 383 and 531 mm # hyear), on the coast are
registered torrential rains, which may have a significant impact on the dunes and the cliffs of soft loess
from Southern unit,which are particularly susceptible to the action of rainwater and, as such, to
collapse by producing landslides. It is especially the case in the early winter period, when heavy rains
coincide with winter storms, leading to joint action on the cliffs bettve and erosion subaeriene.
Thus, in August 2004 torrential rains caused the collapse of cliffs located northeast of Constanta anc
Eforie Nord. In September 2005, in Costinesticatastrophic floods occurred, which led to the
elimination of the beach. Ripitation has two points of maximum amao of minimum Annual
minimum value is recorded in March (24 mm/m2), a second peak was recorded minimum in September
(28 mm / 2).Annual absolutéumidity values along th®omaniancoast (O 9 & ard witlmmore
abovethe average humidityaluesreported elsewherenithe country. More importantly it is the
relative humidity, which affestcoastal morphology by controlling evaporation and sediment cohesion.
The averages of therelative humidity are of 86% at St.. George and 93% at Sulifais more
important the elative humidityrules that affect coastal morphology by controlling evaporation and
sediment cohesion. Relative humidity is 86% to 93% of St. George and Sulina. Because it is
surrounded by large water surfaces, deltaic coast is crossed by air masses with high humidity,
regardless of type of movement and direction, so it is registered the lowest seasonal amplitude: 81%
August, 90% in December (St. George) . Maximum relative Hitynis recorded in the morning,
before sunrise, while the minimum is recorded at&Zoon.

3.3.3 Air pressure

A decrease in atmospheric pressure of 1 hPa results in an increase in average water level 1 cm. Stuc
on protecting and enhancing the South&omanian Black Sea littoral (JICA, 2007) included the
lowest pressure observed in Constanta in the 44 years between 1961 and 2004. The lowest pressu
observed was 978.4 hPa, which corresponds to an increase in average water level of about 35 cm frot
theaverage barometric pressure of 1013 hPa.

Table 3.3.4.1 monthly minima at constant barometric pressure during the period studied from 1961 to 2004
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hPa 978.€978.€985.2985.€994.24993.1994.€994.€987.£992.€989.€979.4
Day 12 14 02 05 06 06 08 17 23 22 29 17

Year 1968 1962 1988 1964 1981 1994 1998 1961 1964 1974 1983 1962

3.3.4 Winds

Wind is the most important factor marine weathetile being the main source of direct power supply
system by creating waves and shore cuseand relieimodeling agentThe analysis ofeolianwind

regime of the Romanian Black Sea coast is very importantrimstef the key role thastormshaveon

coastal erosion and the highlighting of areas with high wind energy potential that can be economically
exploited. Romanian Black Sea coast is a region characterized by high wind speeds (48298 frs/

s) due tathe complex connections mabetween thgaths of storms coming fno the Atlantic Basin
,ciclogenesesactivity in the Mediterranean Sesand atmosphere circulation of tBéack Sea Bazin
another reason for these high levels of wind speed is the very low surface roughness and water
Multiannualaverage speed (1962000) wind along the Romanian Black Sea coast has the following
values: Constanta5.15 m / s, Mangalia4.2 m / s, St. George5.2 m / s and Sulina6.95 m / s.
Strongest winds are recorded in winter (December to February)e whinmer (from July to
September) the intensity is lower. As such, the beaches tend to erode during the winters, which are
characterized by frequent storms, but to regenerate between April and June, when the prevailing wind:
from the south weaker, espetyaln the southern section of coast. The duration and frequency of
storms are prevalent north unit (55%) (Panin, 1998). Frequency annual number of days with wind
speeds exceeding 16 m / s is-1P5 days on the coast of the Danube Delta ard.@ days orthe
southern coast. The highest values are registered in Dec&lerary (peakn January) and lowest
valuesin April-September. Coasthteeze phenomenas manifested due to differences in temperature
between sea and land. This phenomenon is more peninbetween May and September, when record
high temperatures in the land. They can initiate a wind transport, given that during this period
sediments on beaches and dunes are dry and, therefore, easier to train. Wind speeds recorded on t
coast have redied in a strong flow of sand over avandune. Vesprem&arae and Priestess (2007),
studies on the dunes behind the beach at St. George, found the girl from the sea of dunes winc
increases during low to medium intensity of land (between 5.5 and 12 mndsy eroded during
strong winds (> 12 m / s). Breezes develop higher in the warm period of year (May to September, when
the atmospheric field is characterized by high levels of horizontal gradients and there is a possibility of
creating effective thermadontrasts. Day, at noon, thermal convection currents are generated on the
surface continental atmospheric pressure lowering to the ground. Instead cold air at sea remains .
movement which requires the destruction of descending frequency of cloud fosretibra slope of
isobaric surfaces to dry in the lower layer and wide in the top layer. The result is triggering breeze
marine invasion during the day by the sea air and the mainland coast at night. The wind speed does nc
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drop at night to morning, as oasuthroughout the continental surface turbulent exchange alreducerii
effect, but increases with temperature gap between air land and sea. sea breeze (to large and to dry) &
associated with a change in wind direction.
Also in the warm period is remarkable diurnal variation with a strong wind direction periodically. It
does not consist in a simple alternation between high and dry, but in a complete rotation of wind
direction (3600) in a clockwise direction. At night, betwe2h 28h prevailing breeze continental with
an acceleration of speed and a deviation to the right direction to the morning (when it comes to a NS
direction). Between 9 and 18 sea breeze that generally works, by evening, they reduce the speed ar
also are meing to the right: SE- NW. Average wind speed during the summer months (May
September) recorded at noon increased by 50@eonstanta and even 100%St. George, which
frequently surface in conditions of dry storage (due to temperature and texture) sutiragrotential
of eolizationeven more as we witness a considerable increase in speed and frequency of winds from
the eastern sectoln addition to eoliantransport, wind plays an important role in producing waves.
Waves are important especially in terof sediment transport along this coast, taking into account that
tidal amplitude and, therefore, the current intensity is low and plays a minor role in sediment transport.
In conclusion, the wind is the most impartalimatic factor affectingdecisivethe Romanian Black
Sea coast evolutiohe dominantof the winds fromthe northern sector will decisively influence the
transport of coastal sediment processes, forming longitudinal waves and currents and the sea leve
oscillations. Although in the pemoApril to June, the winds of the southern sector are predominant,
they are less intense and therefore have limited significance for coastal morphodynamic. Their impact
is reduced to the level of small areas of the coast, depending on their orientati@onaist of low
rates of sediment transport and shoreline changes.

3.3.5 Weatherphenomenon

Of the total number of daytkatwere recorded weathphenomenaincluding rainfall, the phenomena

that accompaniethis fact wererain, snow fog, hail, and bkzard . The ppdominantly phenomenon

is rain, with an average of over 30% to coast and more than 20% of observations, in general. Snow is
present up to 20% of the coast, up to 15% respectively on the high seas, concentrated in winter
especially in winte Fog phenomenon is present throughout the year, both in general and especially the
coast, |l ess than 20% of cases, with winter p
recorded in a few cases, less than 1%, but its intensity should beiméiesccount, is especially
remarkable because the convective storms and accompanying fall in the form of aversion. Orajele are
common phenomena, especially during the hot season, up to 20% of cases. Sometimes violen
lightning, hit the ground and sea sagé during convective storms. scarcity of strong blizzards, below
1%, this phenomenon is not negligible, because during it, when the wind exceeds 25m/sec are
transported in significant amounts of snow or unfavorable sand beaches.
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Visibility. The average umber of foggy days is 50 days per year, the maximum is in winter, with an
average of 5 days / month with a recorded maximum of 16 days / month. Fog can be quite persistent ir
this area, especially during winter

3.3.6 The phenomenon of freezing of the seaast

This phenomenon is also present on the Romanian seaside Because of relatively low salinity, compare
with the PlanetarOcean due to low temperatures during the winters and freshwater input by rivers in
the north, the Black Sea ice is formed in westand north coast west. Environment indicates that frost
occurs in Januarifebruary, on average every 5 to 7, with a duration of 24 days. Frost intensity
depends on the conditions favored winter highs recorded in the yeard 922&nd 1953954, when

the sea froze up at the horizon and the ice was visible up to 2m thick. This can pose serious problems i
coastal construction, because the ice floes trapped in structures can be deployed in the coastal sea le\
variation.In recent years, the phenomendrfreezing of the sea becomes more and more frequently,
based on extremely low air temperatures.

“ny

january 2008
ferbuary 2011
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3.4Hydrodynamics coastal marine area: The waves and sea currents
3.41 Waves

By its geographical position in the western Black,3ee littoral of the Romanian Sesideexposed to

winds producing waves. Also, the phizgeograhical conditions ofvide area, with oer 30 m depth

and mirrors free stretch of wea hundreds of miles, allow th@roduction of large waves. Uadthis

coastal calmulatmospheric aspedgh Romaniarit is an averag of about 6.7% of an.Wingsoducing

wawves have an average life time 8fm/ s. These winds have an average duration of about 82% of the
year. Dominant wind direction in the Romanian coastal zofrens the north with an average annual

rate of about 25.4%. Lowest frequency have winds from the s@#hdirection (about 5.5%%ea

wave climate is influenced both by the waves swell, and wind waves generated locally. The average
speed of windsin the area is about 7.3 m / s, ranging between 8.4 m / s and 5.8 m north pedirectia/ s
west direction. The most intense winds occurantimand nortkeast direction, with speeds frequently
exceeding 28 m / s to 45 m / s. On the saabt and west directions, wind speeds do not exceed 22
intense m / s. Under the action of these winds to produce wind waves and swell (left after thenreducti
or termination of winds) in the Romanian coastal zone. Calm state of Romanian Black Sea coastal zone
is an average of about 1.9% per year, while the remaining approximately 50.7% of wind waves, swell
waves and waves about 20.1% combined (wind and tdasph about 27.3%. A new study on
simulation modeling wave was conducted by Halcrow for the Master Plan, in order to generate
consistent data on the Romanian coast, waves using data from the period 1992 to 2010.

Further, the report summarized the findingshe Coastal Modeling:

1. Average wave height for lortgrm general increase from north (0.85imsouth (0.95m) along the
Romanian coast (Figure 3.6.1.1). The maximum height of waves is also higher in the south than the
north coast.

2. Average wind geed is the maximum term in the central part of the coast (about 6m / s) with an
average wind speed decreasing to the north (5.6m / s) and southern (5.8m / s) of the coast. A simila
trend is observed for the maximum wind speeds. This could be becaysaéhés more exposed than

other locations. The northern part is relatively less likely and will be affected by surrounding land
forms.

3. Offshore wind and wave directions are variable during the year. However, there are differences in
the intensity of wnd and wave regime for different seasons. The quiet time of year is during the
summer months of April and October, while the busy period is during the winter months between
November and March. Moreover, high waves from the south are typically associgtedimer
season.

4. The percentage of calm periods (offshore significant wave height <0.5m) drops from about 38% in
the first period (July 1992 December 1995) to 28% in five years (January 20D@cember 2010).
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This suggests a trend of increasing wanergy in the last 18.5 years. However, this data set is not
long enough to allow definitive conclusions. Direction sectors with the highest extreme of large waves
in the central part of the coast are between 83d 60N 60 - 90°N. For these sectorsxteeme wave

height with a large 10@ear recurrence is 7.20 m.

i
I Romama/

"3
#JICA\wave station

T <
)

\
.

\\_ ‘//Vama Veche, Romania
I A

Figure 3.6.1.1 Broad wave Rosettes for Romanian seaside (Master Plan for rehabilitation and
reducing the risk of erosion on the Romanian coast, Halcrow, 2011)

3.4.2 Currents

Black Sedevd is affected little by the sea, so that we can say thawvenm the coastal currents are
influenced by them. Currents on the Romanian Black Sea coast are therefore generated by the wind, th
water discharged into the sea at the mouth of the Danubeegahedsmorphology and near the shore by
waves. That wind power drives forward frictionsea surface wateand puts into circulation water
masses in the form of surface currents generated by wind. In turn, these currents are influenced b
Earth's rotation byCoriolis acceleration, which in the Northern Hemisphere the direction deviates
hourly currents (in clockwisePuring calm time (with winds varitiesetween 0 and 5 m / s) surface
currents are generated by currents of the river Danube. In these condiitigsss river currents in the
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form of large freshwater Thus, the surface layer appears in a field of sea currents in the direction of
southfacing drainage. River current intensity decreases as penetration into the sea from mixtures of
water masses (andmplicitly, the remoteness of the mouths of the Danube), that they become
practically void a few miles away from the mouth. In the area influenced by river currents in deeper
water layers, forming low current clearing opposite direction of surface curf@etring the current
regime is strongly influenced by differences in temperature and salinity during summer (May
September). Beyond the influence of river currents, during calm, there is a direct current directed
towards the south at speeds of abedD®m / s moving on a coastal strip distance expanded to about
20-40 km from shore . In this large strip, there is both a bottom counter much weaker than the surface,
directed towards the north. Winds with speeds above 5 m / s system disrupts curremgvaadents
forming regularly updated. Training time is very short wind currents (several hours), during the
fighting as something larger (tens of hours). Over the continental shelf of the Black Sea coast there is
an almost permanent longitudinal currenhich covers a coastal strip with a width of 20 to 40 km
from shore. These currents are parallel to the coast line-south orientation, identical with the
general circulation of the western Black Sea basin, and present velocity between 5 and Blaok/ s.

Sea basin shape creates two eddy currents in the west and east, and a current surrounding the Black S
coast. Currents are also affected by the overflowing Danube River, through its three arms. Currents
generated by river flood zone affects jusew fkilometers from the confluence, but in these areas are
formed at depths below low current in the opposite direction of surface currents. Beyond the tributaries
of the Danube Delta, the currents are too weak to have a significant influence on sedinsgartr

and therefore the erosion.

3.5.Biodiversity

Natura 2000 is richly represented in the Master Plan area of interest, therefore, in developing the
Master Plan, the sensitivity of protected areas within this network is an essential element in
establshing the point that subsequent work will be done to protect and rehabilitate the coastal zone,
mainly based on the current state of conservation and vulnerability.

Table 3.5.1. Current state of conservation of protected natural areas of community interes

reduced habitats in 1130 argood - Oil pollution from existing oi
11102, that in Roman exploitation in the vimity of the
there is only this site site

-Suprafishing, illegal  fishin
methods (bottom trawl)
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- Failure moratorium on sturgeon

reduced habitat in 1180, not on/good, very good f¢- Oil pollution from existing oi
: in this site is protected 11702 exploitation in the vicinity of th
site
-Suprafishing, illegal fishin

methods (bottom trawl)

- Failure moratorium on sturgeon

The only place ivery good, especial- Construction of water likelyal
for 11403 and 11168 jalter the natural sediment:
hidrodynamism and circulation

average -
Romania where there
sand Donacilla
mediolitoralul cornea

beach at Eforie

- Discharges of freshwater and J
-The only place i polluted marina
Romania where there ¢
bivalve Donax trunculu

populations important

-Intensive tourism

, Only beach in the sot
coast of  hydrauli
structures unaffected

high - The only place ilgood, especially fc
Romania where habitat/1170 and 8330

Construction of water
strengthen the already destro
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present sea caves 833(

- Spectacular submari
relief

medlittoral rocky cliff in 2010

- Extraction of stone from thseite
for hydraulic works

- One of very few place - Pollution from wastewat
in Romania where | treatment plant south Eforie
was presel

mediolitoralul  nature - Turbot fishing nets in this area
rocky intense and constant morta

occurs among porpoises Nature
2000 species- has exercise
effective control of its

- Spectacular submari
relief

- One of very few place
in Romania  whel
natural rocky habitat no
mediolitoralul Phola

very good, especial
for 1170

Construction of water

strengthen the cliff

- Extraction of stone from the s
for hydraulic works

Centr &ltrTOFV glﬂdeMud Te@rcgJQV|m@mhovJ|u$ia
Bucursii colae Caramfil,
is, Nr

|

Rom®©ni a,
3, sector
C tFaxs+80a241318110 R o

115(39a@}40)24511m2
1, RomoOn.i

= \
TS &L - m\



&s 5 oM

IMAGING THE WORLD

dactylus 117@L0 with
|high -Habitat with Cystoseillvery good, especial- Construction of water
barbata 117@, reachin(for 1170 and 1110
the highest density he
in Romania

-Habitat of Arenicola ar
Callianassa 1110

high -Habitat with meadow very good, especial- Construction of water from natt
of Zostera noltii 1114, for 1170 and 1110 to destroy or modify existir
unique in Romania unique habitats here

-Habitat with Cystoseil
barbata 117@, the sit
contains 90% of all tr
population in Romania

-Habitat of Arencola ant
Callianassa 1110

average - One of very few plac¢degraded - Construction of water fromature
where it is present to destroy the natural roc
Romania wih Cystoseir medlittoral
barbata habitat 1178
-Pollution
- One of very few place
in Romania where tt -Rapid erosion in the form
Pholas dactylus prest military
habitat from 1170 |
1110 Wild-tourism, includin
underwater

- One of very few plac¢
in Romania  whel
natural rock is prese
mediolitoralul

3.6Socioceconomical environment

3.6.1.Population, socieeconomical data
Human resources and social issues

From the2002 Population Census data, the following s@@donomic structure of the coastal area can
be established, in terms of the urban population. Thereby, 76.5% of the total urban population from
Constanta and Tulcea Counties were living in the coastal €9e&®o were the inactive population and
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77.6% were the unemployed at the level of the two counties. Also, the employed population of the
entire coastal area represents approximately 85.2% of the total active population. The unemployment
level recorded extrae values, from 25.6% in Eforie and 12.5% in the Municipality of Constanta, and
the average unemployment level in the urban environment of the coastal area was 14.8%.
According to the population distribution on the structures of economic activities, apptely 61% of
the population was employed in the tertiary activity sector, this being a well represented sector of
activity.

Table 3.6.1.1 Socioeconomic structure of the population Constanta and Tulcea counties BRpParaa02

Active population Inactive population |Total

Employed population |Unemployed
Constanta County [236 068 45 839 433 244 715 151
Urban 178 857 31783 291 341 501 981
Rural 57 211 14 056 141 903 213 170
Tulcea County 76 589 15 882 164 021 256 492
Urban 45 022 7062 70 428 122 512
Rural 31 567 8820 93 593 133980

Data source: Patz Black Sea coastal area, section Ill, 2010, data from population and housing census\2802

Over the entire coadtarea, the following citiesre consideredot have a high percentage of the
population occupied in the tertiary economic activities: the Municipality of Constant& WhPro, the
localities Techirghiol with 70.8%, Sulina with 75.9%, Agigea with 63.1% and Costinesti with 68.5%.
Moreover, at the regimal and national level, the coastal zone differentiates with the high percentage of
the population occupied in the service sector (61.4%). At the opposite level, the following localities
have a high percentage of the population occupied in the primapr sdédactivities: Murighiol with

74.0% and Mihai Viteazu with 75.1%. Regarding the number of employees in the coastal area, in the
period 2002 and 2008 there was a growing tendency with approximately 13.8%, a growth manifested
both in the urban environme(®4.1%) and also in the rural environment (9.5%). The evolution of the
unemployment records for the period 2008 to 2010 reveals a groeendgncy. Thus, if at the end of
March 2008 a number of 7,298 persons were unemployed, in March 2010 the total mimber
unemployed would grow to 17,816 persons, an increase of almost 150%.

Conclusions
AThere is a high percentage of occupied population in the service sector (61.4%),and a low percentag

of the population working in agricultural, forestry and fishegaesvities (9.6%), in comparison with
the values at the national andregional level.
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AThe economic activities with the highest percentages of population working inare: the manufacturing

industries (17%), transportation, storage,communications (15%) andexaen (14.7%).

AOver the period from 2002 until 2008 the average number of employees in the coastal area grew by
approximately 13.8%.

AA growth of 1.5 times for recorded unemployed in the period of March 2002 to March 2008 was a

direct result of the recé economic crisis.

3.6.2 Features hydro

Black Sea coastal area comprises 42 territorial administrative units (ATU's), 9 units in the county of
Tulcea (a joint city and 8) and 33 units in the county of Constanta (3 cities, 6 towns and 24 villages).

Water supply

Certralized water supply is made all local administrative units, except for the commune in Tulcea
County CA Rosetti, which works to achieve the water system provided by GD 577/1997 are stopped.
Share in the studied units have facilities calided drinking water supply is 97.6%-or Constanta

county, in terms of hydreurban facilities, shoreline adjacent to the Romanian seaside villages in
northern district (commune Michael the Brave) to the south (Mangalia), are supplied with water
throughthe interconnected system of water supply season.

Drinking water sources of Constantaare:

- Source area: Canal Gate Albilidia Navodari, km 6 396 at Galesu.

- Underground sources:

- Caragea Dermen souredocated on the right side of the DN 2AE60 from Constanta, Ovidiu
villages with a total of 19 wells drilled;

- Source fountain | located in the northern city of Constanta, has a total of 34 wells in operation
(2011);

- Source fountain I} located on the left side of the road DN 2E&60, béween cities of Constanta and
Ovid, with a total of 12 wells drilled. Of which 3 are disabled;

- Northern constant sourecdocated in the complex storag@umping Constanta North, located north
of Constanta, on the shores of Lake Siutghiol southeastc&das 5 wells drilled (2 up and 3 in
conservation, 2011).

Number of inhabitants connected to the drinking water supply network is 290,465 inhabitants.

The city water supplyis provided by underground sourddangalia:

- Source Cotu Valley, located the western town Vartop. Source has 3 wells drilled, of which 2 are in
operation (2011);

- Source Vartop + amplaasata in town Albesti NV, has 5 wells drilled;

- Source Vartop It has a well drilled;

) >*www.blomasa.com (.., office@blominfo.ro

Sediu Centr &It r TOF gla.viBkdiue. Te@rcguo, v i.Nk@ neh o Wiugla , RomO©ni a, 1b@ Pa®: 34D 245 71850 : +40 245

BucurSi col-ae Caramfil, Nr . 87, et . 3, sector 1, Ro mO©n. i-as 14146, Tel : +40
Const BdulJams, Nr. 143 A et &Mun. ConstanSa, Jud. Cd:a><s+u()eznl$1al410Rom@hi”'~f“a", 900591, Tel
79 A |

“‘ “"—:7\"\,’)

i

N P



- Albesti source located in south east of towrAlbesti, has 19 wells currently in operation;

- Pecineaga sourcdocated on the left side of EBecineaga Dulcesti 394, 8 wells in operation;

- Source Dulcestt situated on the valley, on the east side of town Dulcesti, with 11 wells drilled in
operdion;

- Tatlageac source located in the intersection of DN 39 Constantilangalia, 5 wells drilled in
operation.

Number of inhabitants connected to the drinking water supply network is 39 256 inhabitants.
Wastewater Disposal

Sewage water treatmestmot achieved in all localities where water is the central facility.

Regarding the sewer system and wastewater treatmeédoredtantais a mixed system, divided and
whole, collecting both domestic wastewater, and storm water and industrial preepuzdtgalllength

of sewerage network in the city of Constanta is 625.6 km.

Constanta has two mechanumblogical treatment plants: Constanta Constanta South and North,
evacuated treated wastewater into the Black Sea. Maximum daily volume discharge8: 8142.3| /
day.

Sewerage system and wastewater treatment serves both the Miyngdlia Mangalia and resorts in

the Neptun, Olimp, Jupiter, Venus, and Saturn Aurora. The total length of sewerage network is 180.4
km.

Municipiun Mangalia has a biologicaktitment plant located on Lake Mangalia, 200 m from the lake
and about 200 m from the Black Sea. Maximum daily volume discharged: 77 760 cubic meters / day.
Sewerage system and wastewater treatraadt Navodari Ovidiu serves the two towns, discharge
treatel wastewater from biological treatment station Ovidiu Ovidiu achieved in the lake. Maximum
daily volume discharged: 2592 m / day.

The total length of sewerage network is 64.6 km (26.9 km and 37.7 km Ovidiu Navodari).

Sewerage system and wastewater treatniforie NordEforie serves cities, Eforie Sud, Costinesti,
Schitu, Tuzla, and Agigea Techirghiol, with a total length of 139.7 km of the network. Authorized
receiver is the Black Sea water treatment and maximum daily volume is 113,799 evacuated cm / day
Sewerage system and wastewater treatment and Mangalia Shipgaadu serving area ah the
related housing is equipped with a biological treatment plant. Wastewater discharge is riale
Black Sea and the volume is up to Vilna in 1304 cubic meters / day.

Bathing water in landscaped natural areas

At the European level have been deped in the bathing water a number of legislative instruments
represented by Directive 76/160/EEC on bathing water quality (bathing Water Directive) and Directive
2006/7/EC concerning the management of bathing water quality (Directive Concerning the
mana@ment of bathing water quality and repealing Directive 76/160/EEC), aiming to ensure proper
quality of bathing waters for the conservation and environmental protection and public health
protection in the Member States.

The provisions of these Directiveave been transposed into Romanian legislation by:
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L GD 459/ 2002 regarding the approval of water
L GD 88/ 2004 for approval of surveill ance, h e
bathing

L DG46/2008 on the management of bathing water quality, modified and supplemented

According to GD 546/2008 on the management of bathing water quality, modified and completed, the
Ministry of Health - by Constanta County Department of Public Health and Naional
Administration "Romanian Waters” the Administration Dobrogehitoral Water basin, annually
identify all waters bathing, until May 15.

Bathing areas are monitored and evaluated in terms of water quality by Constanta County Public
Health Departmet.

In the summer 2010 bathing waters were monitored chemically and bacteriologically, for 12 weeks.
Bathing waters in the Romanian seaside resorts have water placed in categories "good" and "vern
good".

Bathing areas for summer 2011, according to HG/ZB established the management of bathing

water quality are presented below.
Table 3.61.3 List of the bathing season proposed for 2011, according to GD 546/2008 on the management of bathing water
guality, as amended and supplemented

No.CRT. |County Locality Bathing area Water quality monitoring point
1. Tulcea Jurilovca Holiday village Gura Portita North Beach
South Beach

2. Constanta |Navodari Navodari | Dolphin Camp
3. Navodari Il Pirates Inn
4. Navodari Il Zone | Camping Marina surf
5. Navodari Il Zone I Majestic Pearl
6. Navodari IV Zone | Stop Il Mamaia
7. Navodari IV Zone Il Camping fishing
8. Mamaia Mamaia | Zone 1 Tourist Camp
9. Mamaia | Zone 2 Enigma
10. Mommy Summery
11 Mamaia lll Vega
12. Mamaia IV Rex
13. Mamaia V Castle
14. Mamaia VI Casino
15. Mamaia VII Pearl
16. Mamaia VIII Aurora
17. Constanta  |Constanta | Dolphinarium
18. Constanta Il Modern
19. Eforie Nord |Eforie Nord | Wharf
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20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
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Eforie Nord I

Eforie Nord-Eforie Sud Cordon |
Eforie Nord-Eforie Sud Cord Il
Eforie Sud |

Eforie Sud Il
Codinesti |

Costinesti Il

Olympus |

Olympus Il -1
Olympus Il -2
Neptune |

Neptune Il

Jupiter 1

Jupiter 2

Jupiter 3

Jupiter 4

Cap Aurora 1

Cap Aurora 2

Cap Aurora 3

Venus |- 1

Venus |- 2

Venus Il

Venus

Cord Venus- Saturn 1
Cord Venus- Saturn 2
Saturn |

Saturn Il

Mangalia Mangalia

May 2 May 2

Vama Veche Vama - Veche

Eforie Sud

Costinesti

Olympus

Neptune

Jupiter

Cap Aurora

Venus

Saturn

3.6.3. Economic sectors

Belona

Azure

Camp Eforie Sud
Splendid beach
Casino

Fishery

Forum

Fishery

Pool Oltenia
Area Protocol
Breeze Terrace
Neptune Il
Dolphin Brasserie
Comet Complex
Hotel Capitol
Hotel California
Hotel Opal

Hotel Onix

Fish restaurant
Calypso Restaurant
Hotel Aphrodite
Hotel Silvia
Pearl Venus
Adriana Buffet
Actetis

Adras

Diana Beach
Mangalia

May 2

Vama - Veche

Fishing. The coastal area of Romania, one of the activities is the oldest fistisgactivity is carried
out mainly in the northern half of the Romanian coast, where fishing is concentrated sturgeon and shad
in the southern smaficale fishing prevails, because populations of rocky bottoms guvizi area.
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In the coastal area of the Ranian seaside, fishing takes place in three ways: with fixed gear (in
Agigea, Eforie Nord, Eforie Sud, Tuzla, Costinesti, 23 August, Mangalia), with mobile tools (fishing
vessels) and fishing crafts mabg local fishing communitiedn Romania, stati@and mobile fishing

takes place along the Romanian coast and marine areas to the isobath of 60 m, due to limited autonon
characteristics and fishing vessels. Fishing trawler boats is seasonal, depending on the presence of fis
in these areas. An importaighing area is the area of the Danube Delta Biosphere Reserve Marine, but
is prohibited activities Trawler ships. Beyond, the rest of the Romanian seaside, to the 20 m isobath is
also forbidden to work vessels using towed gear, fishing is permitted athlystationary tools and
surrounding filter (net). Predominant species captured in the Black Sea are small: sprat (73.39%),
anchovy (7.60%), guvid (4.67%) «xibacaliarul (4

Fishing stationary

Fishing stationary (pas®) is practiced along the Romanian Black Sea coast, between points Sulina
and Vama Veche, in the shallow sea. Fishing is done in two ways:

- Commercial fishing industry practicdsy private companies or organizations, professional producers
of fish;

- Fishing craft,practiced by individuals, members or nonmembers of the Association General

Hunters and Anglers, fishing or on an Amateur;

In 2010, the Romanian marine sector, commercial fishing was done in two ways: active fishing gear,
coastal trawler sps carried out at depths greater than 20 m, and fishing with fixed gear, practiced
along the coast, 20 points fishery, located between the Suliama Veche, shallow {31 m).

Evolution of stateindicators:
T stock biomasdor the main fish species (Ti@3.8.3.1.1.) indicates:
- The sprat, which usually presented a natural fluctuation, almost normal and actually quite good,
biomass is estimated at 60,000 tons, as in the past four years, from 45,000 tons / 2005 tons and 14 75(
2006 when, the existencé# special hidroclimatice conditions, the species was stuck in other areas of
the sea;
- To bacaliar, biomass was estimated at 11,000 tons, with about 15% higher than estimates last year
when he oscillated between 6000 and 8500 tons ¢2008);
- The turbot, biomass was estimated at about 1,300 tons, a value lower than 2008 and close to that of
2007,
- The shark biomass was 2,500 tons higher compared with that of 2008 but lower than 2007 (4.300
tons)
1 population structure indicates, as in previous ysathe presence in capture a greater number
of species (over 20) of which were so basic small species (sprat, anchovy, bacaliar, guvizi) and
the higher class (Turbot and shad). The percentage of species of small shark, mackerel, garfish

) >*www.blomasa.com (.., office@blominfo.ro

Sediu Centr &It r TOF gla.viBkdiue. Te@rcguo, v i.Nk@ neh o Wiugla , RomO©ni a, 1b@ Pa®: 34D 245 71850 : +40 245

BucurSi col-ae Caramfil, Nr . 87, et . 3, sector 1, Ro mO©n. i-as 14146, Tel : +40
Const BdulJams, Nr. 143 A et &Mun. ConstanSa, Jud. Cd:a><s+u()eznl$1al410Rom@hi”'~f“a", 900591, Tel
83 4 )

“‘ “"—:7\"\,’)

i

N P



=4 Sy

WORLD

mullet and blue 8h, and recurrence as isolated specimens of blue mackerel (mackerel) and
Atlantic bonito.

f
Species 2005 2006 2007 2008 2009 2010
sprat 45.000 14.750 60.000 60.000 60.000 60.000
Bacaliar 8000 7000 6000 8500 10.000 11.000
Anchovy 19.000 20.000 20.000 20.000 - -
Guvizi 600 600 600 500 - 500
Turbot 1080 1150 1300 2356 1500 1350
shark 1650 2000 4300 1.4050 2500 2500

Table 3.6.3.1.1. Value stocks (tonnes) for the main fish species in the Romanian Black Sea
Source: Report on the state of marine and coastal environment in 2010, Grigore Antipa INCDM

Continuingeffort to reduce the tendency reported since 2000. Thus, in 2010, actively fishing,
specialized species (pelagic trawl), worked only one shigh tlae turbot 114 boats- m). In fishing

with fixed gear, practiced over the Romanian seaside, were used: seines 20, 3691 turbot nets, gill net
for herring 1422, 41 gill of guvizi, 8 beach seine, gill of mullet 187 / Laban, 171 shark nets, 27 qill of
horse, 202 lines and 264 volts;

0 t he t oedwtlon teradtcantinues, reported in 2000, from 2,000 t in-2002 to 13901940

tons, 500 tons in 2002006 and in the last four years (268710 ) and 435t/ 2007, 444 t/ 2008, 331 t

/ 2009 and 258 t / 2010. The low level of cakhe2010 and 258 tons, was mainly due to reduction of
fishing effort (decreased number of coastal trawlers, the number of seines and therefore the staf
engaged in fishing) and the influence of the populations hidroclimatice fish and increase production
costs and lack of market outlets.

Industrial activitesand services

Energy industryjpbased on exploitation of oil in the Black Sea coastal platform and brought oil imports
(in Constanta, Midia) broadrea petrochemical platform MidMavodari, which prodce various
derivatives obtained from petroleum. Constanta, Ploiesti oil pipeline, built in the interwar period for
export of crude oil is currently used for transport in the opposite direction of quantities of crude oll
imported.

For electricity, heat, gaand water, they work in urban areas in Constanta, Mangalia and Navodari city,
representing 3% of the total industrial units examined. Power plants are located in Dobrogea Ovidiu,
Constanta Navodari and being interconnected national power system.

Petroctemical industryprovides annual production of over 4 million tons of crude oil and petroleum
products to obtain fuel, aromatic hydrocarbons, liquefied gas, coke, oil and other sulfides. This industry
is represented locally by Rompetrol Refinery. Drillinfsbore center, located in the territorial waters

of the Black Sea, Petrom SA Bucharest Constanta branch PETROMAR combines operating activities
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(drilling) of crude oil and natural gas production activity thereof. Exploitation of deposits of the Black
Sea ontinental shelf approx. 10% of national oil production.

Machine building industryproduces ships (in Constanta and Mangalia), agricultural (Medgidia
Navodari), various metal constructions (Constanta, Medgidia, Bessarabia). It is distinguished by size
and production Constanta Shipyard, which builds ships (ore) up to 160,000 dwt. Regarding the car
industry, represdative for the area are Navodaggmans companies. These companies are producing
agricultural machines and equipment such as trailers, confobmeowing, planting bulbs and
harvesting machinery, balers, presses for excavators, spare lpangedading hoes, harrows, etthe

study area is relatively wide range of extract building stone: limestone (Mihail Kogalnicesaau
Tulcea, Ovid, Medgidi, Bessarabia, etc..) Diatomite (Adamclisi), chalk (at Mission). Near Constanta,
Great Palazu there are also iron resources, but due to reservoir conditions, there can still be exploited.
Construction materials industqgroduces binders (Medgidia), ceméedgidia, 23 August), lime and
plaster (at Medgi di a, Constant a, Jurilovca an
Mangalia). Building materials supply industry provides specific requirements of: cement, prefabricated,
composite stonelés, polyester resins, kaolin, limestone, bituminous products.

Wood processing industig represented in Constanta (veneer, chipboard, plywood, furniture) and in
smaller centers (Navodari, Mangalia, Medgidia Limanu). Wood processing industry produis a w
variety of furniture for home, garden and officBountries whichexports are France, Holland,
Germany, Canada and Italy. Woxtile processes (Constanta), cotton (Mission, Medgidia), hemp
(Constanta and Mangalia) and produces garments (Constardgidide Mangalia, Techirghiollight
industry study area produce clothing for men, women and children, industrial equipment work, linen,
knitwear, jute and polypropylene bags. The products are mainly distributed on the external market
(approx. 70%). kPduction of clothing is madespecially to order lohn system, in collaboration with
foreign companies. Countries where exports are the Netherlands, Italy, Spain, France, Belgium, USA,
Cyprus, United Kingdom. Includes milling and bakdopd (Constanta, Medgid, Eforie, Mereni,

Negru Voda), sugar industry (and Navodari Constanta), oil (Ceamurlia de Jos, Nicolae Balcescu, Bags
Eforie, Constanta), canned fish (Medgidia Constanta), Ovidiu fruit), dairy industry (Constanta, Mihail
Kogalniceanu, Valu lui Traianheer (Constanta) and wine (Murfatlar Nucarilor Valley, 23 August).
Another important sector of the economy in the coastal areavilsengineering and industrial
economic activity as represented by:

A hydraulic structur esgworksubl i c utilities, ci vi
A lrrigation and repair works;
A Repair work for railways, roads, bri dges and

A port equipment necessary for the almtandMaiai nf
and Agigea and Nebdari locks.

Service activityconcentrates the largest number of firms (78%) and highest number of employees
(65%) in the coastal area studied. Trade is an important economic activity for the area studied, is the
third most common economic activities. Therefore, in this sector, 10.8¥SkIES, 89% micro
enterprises and large enterprises 0.5%.

) >*www.blomasa.com (.., office@blominfo.ro

Sediu Centr &It r TOF gla.viBkdiue. Te@rcguo, v i.Nk@ neh o Wiugla , RomO©ni a, 1b@ Pa®: 34D 245 71850 : +40 245

BucurSi col-ae Caramfil, Nr_., 87, et . 3, sector 1, Ro mO©n. i-as 14146, Tel : +40
Const BduSamis, Nr. 143 A, et §lun. ConstanSa, Jud. Cd&Fac+H024138410 Rom@nifa, 900591, Tel
85 7 )

il \ I i ,,;)

NS

g‘ -r--v,‘, 2 v.,z



JLOM
-- IAGING THE WORLD
Aspects of Tourism Romanian shore coastal area, covering a territory rich in tourist resources, both
in terms of natural and anthropogenic, Danube Delta Reserve, designated as heritage nob@dier i
is one of the most important tourist areas in the country.

Danube Deltaourism endowed with natural and anthropogenic resources can satisfy the various forms
of tourism to the requirements different in spring and autumn.

Tourism potential of thelelta between the valences of mention: the value of landscape, aesthetic and
recreational qualities of natural factors including bioclimate course, the existence of conditions that
generates specific forms of tourisirand reed lake complex that specifesources, the presence of
specific elements that have contributed the declaration of the delta as a biosphere reserve.

Relief deltaic area is distinguished by the s
vegetation and fauna associated with increasing complexity and aesthetic and scientific value, beautifu
sandy beaches of the Sulina, Saint George, Gura P@ e i valued by spa tou
support.

Dense network of branches, streams, canals, lakes and ponds provide opportunities for practice
excursions, nautical tourism, sport fishing because the fish wealth. Salty waters of the Black Sea anc
Lake Tuzla are wedding guests and cleaning by natural factors generating aerosols emitted healtl
tourism.

Bioclimate delta and coastal environment created for tourism activities (number of sunny days a year
long sunshine, high temperature, low tempegtiuantitatively) and is an important factor for natural
prophylactic treatment.

Moderate level of natural ions, positive ions results in a particularly mild microclimate aeroelectric
applicant for the body. Places suitable for this form of tourism: uifintu George, perishabRort.

Specific vegetation gives a great aesthetic value and ecological landscape: many species with unusuis
shapes (oaks, cork, lianas), large reeds, compact, floating islands plaur is a natural tourist resource th:
generatestrong motivation for leisure travel and scientific tourism.

Delta fauna consists of a wide variety of aquatic and terrestrial species, sedentary or migratory bird
species established itself; ichthyofauna sport fishing generates tourism and all allifer spécies of
interest to tourisnspecialized scientific biologists,

botanists, ornithologists, ichthyology.

The main tourist areas specitt delta area are:

1. Rossetti CA Aea, with accommodation in Sulina and rural exsitente;

2. TouristicGorgovaUzlina Area
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3. RedPuiu Tourist Area

4. RazimDranov Tourist Aea, with tourist complex Murighioludilovca and camping Portita.
5. WolvesChituc Grindul Tourist Area

6. Beaches of the seaside tourist area Sulina, Sgé&eoobe channel, Chituc, ita.

Romanian coaspresents a wide variety of natural attractions, offering opportunities to make helio
cure, treatment, medical spa, water sports, scientific cerctari and, of course, recreation.

Romanian seaside beach is being housed at the coasebeConstanta and Mangalia sector or the rest
has a large coastline descidere unlike most European beaches. Romanian Beach has a predominan
eastern orientation which leads to its exposure to the sun throughout the summer day about 10 hours
day. The ach is generally natural quartz sand, limestone formed dn, with a fine to medium grain.
Width varies between 48800 m beach at Mamaia and only&00 m in the rest of the coast.

Low salinity sea water by 17 to 18 g / |, and chemical composition (ch|osdiphate, sodium,
magnei ct) i s favorable i n terms of therapeuti
aerosols from the waves breaking on shore is an element of natural tourist generating another form o
treatment- thalasoterapia. Thedk of tidal and wave ensure optimal use of beaches, while the lower
salinity surface water and underwater sports favors the water.

CHAPTER 4. Other existing environmental problems which are relevant for the Master Plan,
especially relata of the existene particular importance areasfor environment such as protected
natural areas

4.1 Coastal Zone

The Black Sea Romanian coast is divided into two udiige northfrom the Danube Delta Razim

Sinoe Lagoon, with a length of about 165 km &nel southfrom Cape Midia to Vama Veche the
approximate length of 82 km. Its topography consists of low altitude shores, beaches (80%) and
relatively high shores, cliffs (20%). Typological point of view, includes both natural coastline (beaches
and cliffs- about 84%) ath shore "built" about 16% (ports, protective hydraulic structures).

Northern Unit is part of the Romanian seaside Danube Delta Biosphere Reserve Administration
(DDBRA) area with great biological diversity, the largest deltaic area in EufopéernUnit of the
Romania Black Sea Coadbetween Midia and Vama Veche, is divided into seven sectors.
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While the nortlern unit is for nature conservation unit, tseuthernunit has been developed fport
activities, housing, industry and tourism. In particutsthing and sunbathing are the most common,
not only for Romanian, but also other Europeans.

Coastal Zones are generally fragile ecological speaHihgs is determined by natural factors that are
affected by highmpact activities on the environment. dmgically fragile areas are areas whose
dynamic in time and space is or may be adversely affected by a number of factors sensitizers (natura
or anthropogenic).

Coastal areas are subunits of the continental margin located between the lower limit refntainti
plateaus (2000 m) andself continental edge-150 - 200 m) represented at the contact areas of
marine and terrestrial system, characterized by a dynamic very active.

Fragility of coastal zoness given by:

1 The aquatic environment hadimited potential for sel€leaning;

1 Itis an attraction for many human activities, especially for the transportribighespecially
when it comes to oil or hazardous chemical substances), industrial and fishing;

1 Presents a significant dynamics imposedbgasion coast, sea level rise and shoreline features;

Biotic environment is very sensitive;

1 Climate risks, which constitute a risk factor for human activities (especially for the port) have a
high frequency;

1 Dynamics is influenced by the state of esisyns and human activities in a very wide area;

1 Presents very high vulnerability to global changes.

==

4.2. Special Protection Areas

Area development plan of the coastal zone includes stlalb the Romanian seaside, from Vama
Veche toSulina, focusing péicularly on the implementation of shore protion works by dams and
epiurs beach expansion and installation of structigesh as submergedartificial reefs to reduce
force waves reaching the beach.

Because the work extent, the structure of coasthie undergo changes, sometimes substantial
changes that will target not only shore shore emersion but submerged. Especially in areas in the touris
resorts, is considering extensive sanding work that will lead to widening the beaches withliprto 6

for large, but works that will change the structure of the seabed in these areas.

Because allthe Danube Deltais includedin the ROSPA 0031Denube Detla andRazimSinoe
Complex, and the whole Black Sea coast is included in ROSPA0076 Black Sea andsta¢ roe
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because there are a number of protected areas of interest included in Natiw&@EI0I0065 Delta,

Delta ROSCI0066 the navy, marine structures methane ROSCI0237 Saint George, submerged beach
ROSCI0197 Eforie Nord Eforie Sud, ROSCI0273 maegnarea from Cape Tuzla, sulphurous springs
ROSCI0094 submarines from Mangalia, Vama Veche ROSCIO268y 2, ROSCI0293 Costinesti

23 August, ROSCI0281Cap Aurora, ROSPA0057 Lake Siutghiol ROSCIO073 marine dunes from
Agigea ROSCI0114 Swamp studOban Grea Cave mound, ROSPA0066 LimanuStud (areas
covered by EU environmental legislation to which Romania joined by ratifying the Convention on
Biological Diversity Conservation), required detailed analysis of the effects that these works will have
on marine ta in those areas.

Site of SpecialBird ProtectionROSPA0031Danube Detla andRazimSinoe Complex and face a
series ohegativeissuegegarding theonservation ofaung namely:

- Intensification ofagriculture- farmingmethodschangerom thetradtional intensiveagriculture with
large monocultures excessive use othemicals carrying out works only with equipment and
machinery- seminaturalhabitatchange(hay, pasturefiue to the cessatiasf agriculturalactivitiesas
mowing or grazing- poaching - the sewagedrainingwetlandsalongrivers on lowland areas inturbarii
- mowing during the nesting period - industrialization and urban expansion
- Destruction ofnests or offspring or pont- disturbingbirds during the nesting perioftolonies)-
burning ofvegetation(stubbleandthe areas set asijle settingthe course of rivers electric power
linesandcollisions- masstourism- locationof wind generators

Uncontrolledinvasive species deforestationloggingandforestryworkswhich result incutting trees
over large areasselectivelogging of treesolder adultsor speciesgatheringfire wood, - afforestation
of seminaturalareas(pasturesetc. fanatic ) - drainageof wetlandsthroughdrainagealong theriver,
the plain-regulatingareasof river courses burningreedinperioadanestinglocationof wind generators
- Navigation

Coastaland littoral areafrom Midia Capeto VamaVeche includedin 0076 ROSPABIlack Sea,s

under pressuref anthropogenidactorswith major impact orcoastal and marine ecosystebysport

activities shipping,commercial fishingmajor urban areaand resort$ravel tourism andvater sports,
industrial etc.
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Plan de implementare a lucrarilor in Unitatea Nordica

Marea Neagra
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4.3 Changing shoreline / coastal erosion

"Diagnosis of the Coastal Zone Report" Hallcro@12, shows changes in time of each unit cell
sedimentation both in the northern Romanian coast, and from the south.

Inthe summary there atbe main historical changes of the coastline that took place along the coast:

North Unit is a deltaic coast, with length of 93km, subject to erosion, especially in the last five
decades. Sectors are retired (55.6%) of coastline, while the sectors and the steady advance spread o\
a ~ 48km (29.6%), respectively, ~ 24km (14.8%) of coastline.

Danube River is the nmaisource of sediment in littoral drift system of the northern unit. River Danube
and its main tributaries were baratisi Dike far ahead in many locationkiding the Iron Gates | dam

in 1970 and Iron Gates Il it983. Following these changes artifickzsin and the Danube Delta,
supplying sand beaches of the river decreased significantly. Flow of silt brought by the Danube into the
Black Sea is below 40 million t / year, of which only-12% or less is sandy material, which is a
source of sediment fohe littoral zone of the delta front, the rest being composed of materials Finally.
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The coastline of cliffs dominated the Southern Unit, between Cape Midia and Vama Veche was, in
contrast, highly influenced by anthropogenic intervention. This numerous lalaifhsince 1980, has

led to fluctuations in shoreline position, as these structures caused by accumulation of deposits
localized formation, observed in previous periods.

Development of three ports (Constanta, Midia and Mangalia) resulted also a naamjge a¢h sediment

drift along the coast. Since 1980 there has been an increase in erosion rates, compared with previot
periods. The only sector is characterized by accumulation Midia, though even here rates were slightly
lower since 1980 (about 2m/an).

Power projects from the southern beaches of Mamaia barrier was effective only for short periods of
time. Erosion was more pronounced in northern andaldvdrrier after 1980 (valueser 2m/an).

Eforie barrier was characterized by 2m/an erosion rates, with higher valeg the southern
extremity. Erosion rates somewhat lower (under 2m/an) were recorded on shore resort Neptun. The
highest erosionates are registered in the Mangalia, large dam south -3f238| with rates of over
4m/an.

Coast Vama VecheMay 2 was a line of accumulation, however, during 18880, due to the effect

of southern breakwater of the port of Mangalia on sedimentary, itipsi section of coast has become
one of erosion, with erosion rates of aboui48n/an.

In short, the key factors that caused increased erosion since 1980 are:

AThe frequency and variability, on decade scale, marine storms. The number and infestsit;m®

were higher during 1970980 but decreased since then. This explains the lower deltaic coastal erosion
rates.

AReduce intake of sediment due to construction of dams in the Danube Basin.

ACoastal structures in the direction of movement causesian coast (Sulina coastSt. George

suffers from erosion due to dam Sulina) and a phenomenon of accumulation in the opposite direction
littoral drift.

CHAPTER 5. Environmental protection objectives relevant to the plan
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Selection of environmental @ttives has been achieved after completing the analysis described in the
chapters on environmental issues and possible developments for the Master Plan is not implemente
and considered the following criteria:

T Geographic Area Master Plan analyzed ungatuation

Master Plan is a strategic document

T The information must be collected only in the quantity and level of detail required for accurate
decision.

=

Shoreline restoratioand maintenance OML1. Implement a sustainable coastal zone managerr
terms of environment and equitable economic

OM2. Prevent further degradation of land and conserv
of their functions
Conservation of biodiversity = |OM3. Conservation of biological diversity and growth
ecosystem (Habitatland the specifireducing the negative impacts and the ecolo
level (endangered species) reconstruction of damaged ecosystems and habitats
Rising sea levels, temperature, saliOM4. Compliance obligations assumed by Romani
and modifythe specific composition [achieve targets' 220-20 "EU
the fauna and flora

Maintaining the ecological functions OM5. Prevent or limit damage to the quality of coe

coastal waters waters bdies

Improving living conditions impact (OM6. Preventing and minimizing risk population and hu

human health communities exposed

Preserving the natural OM7. Protection and improvement of natural lands
conservation or aesthetic appearnc

Cultural heritage OMS8. In situ protection and conservation of monuments
historic property, preservation of local traditions
customs.

Public awareness on the issue of coiOM9. Active involvement of communities in decisk

erosion making process through SEA

Material values OM10.Prevenirea or minimize economic losses by redi

coastal erosion risk

) >¥www.blomasa.com (., office@blominfo.ro

Sediu Centr &It r TOF gla.viBkdiue. Te@rcguo, v i.Nk@ neh o Wiugla , RomO©ni a, 1b@ Pa®: 34D 245 71850 : +40 245

BucurSi col-ae Caramfil, Nr_., 87, et . 3, sector 1, Ro mO©n. i-as 14146, Tel : +40
Const BduSamis, Nr. 143 A, et §lun. ConstanSa, Jud. Cd&Fac+H024138410 Rom@nifa, 900591, Tel
03 ¢ )

il \d I ;)

NS

'\‘ I ,z)’



CHAPTER 6. Potential significant environmental effects

6.1. The impact assessment methodology

In environmental impact assessnts will use the criteria listed in Annex 1Government Decision no.
1076/2004 on the establishment procedure of environmental assessment for plans and podrams
will take into account the initial conditions of the environment, malfunctioning reeatate, the
sensitive areas of environmental objectives relevant to the plan, etc..

The wefulness andffectiveness of the SEA as@arocedure is demonstrated by balancing development
options proposed in the plans or programs recognized by the generdivebof ensuring sustainable
development concept includes environmental and human health.

This consideratiorwas at the basis for impact assessment methodology as a tool for developers to
check even the Master Plan and for other stakeholders.

SEA addesses the ises proposed by the documents wilinector character with a low degree of
detail, which is why SEA specific analysis starts from the general conditions, general conditions set as
targets subordinate global objectives, national, local @r-af¢his Master Plan .

The methodology used was the criterion for Impact Assessment devoted to developments resulting
from the application of measures established by the Master Plan.

Thus, we aimed to analyze the existing conditions of such major developments proposed types of
emissions generated potential environmental issues / vulnerabéitsonmental quality targets
impact assssed for all general development / measures proposed in the Master Plan.

Also, when assessing environmenitalpact of individual factors we take into account the event of
application of mitigation measure$the impacthat will be presented in chapi&r

Environmental impact was assessed in terms of the type of impact, the extension in time and space, th
possibility of mitigation and monitoring, as shown in Table 6.1.1. Classification of the elements of
assessment is as follows:

o Type of impact direct, indirect and cumulative

o Reversibility of the impact impact currently and reversible (M), reversible long time,
irreversible

o Extend time during construction and after construction

o Spatial extent and local scale
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o Possible mitigation total andpartial

o Possibility of monitoring total and partial
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Table 6.1.1parameter analysis of environmental impact

No. |Environmental Type of impact |Reversibility Extension time Extend the The possibility t(The possibility o
CRT. Impact Element reduce monitoring
Directly|Indirectly reversible |irreversible Cumulative|during After Large At the|Total/Partia|Total Partia
construction (construction |scale |local
scale
A Incorrect distributio X X X X X X X
of  benefits an
damages
2 Cultural heritage X X X X X X
3 Local conflict o M X X X X X
interest
4 Water use and wal X X X X X X
rights or rights
established
5 Coastal aret X X X X X X X

(mangroves, cor
reefs, tidal land, etc.

6 Flora, fauna ar|X X X X X X X X X
biodiversity

7 Landscape X X X X X X

8 Pollution X X X X X X

9 Water Pollution X X X X X X

10 |Noise and vibration |X M X X X X X

11 Bottom sediments |X X X X X X
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6.2 The impact on the environment air

In terms of the probability of air pollution as a result of implementing the Master Plan proposals
to be considered primarily economic and social developifaeiiities in the area attracted such
analysis plan to increase in traffic, enhance the navigation, promoting tourism, investment and
industrial type services.
In this context in areas where levels of sulfur dioxide, nitrogen dioxide, PM10, PM2, 5, lead
benzene and carbon monoxide in ambieintame below the limit valuespecified by the
legislation will maintain the same target as air by adopting general measures to limit air pollution
established by the Master Plan.
Development measures establisigdthe Master Plan will integrate air quality requirements
stipulated in Directive 2008/50/EC on ambient air quality and cleaner air for Europe and will
coordinate with the Local Plan for air quality management. If the levels are set more stringent air
qudity through local plans, Master Plan will take these conditionings.
To assess the impact of valuegonsidered a scale froih to 5, representing:

5 Positive impact / major negative, cumulative, irreversible

4.Positiveimpact / negative major irrevsible

3Positive impact negative medium term, reversible

2.Positive Impact negative medium term, reversible

1.Positive Impact negative cut, currently, reversible
No impact .
Assessment will be done for each of the four major variant
For future development of investment projects arising from this Master Plan proposals will apply

mandatory EIA, during which it will identify and quantify the impact of investment, establishing
measures to limit emissions.
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The emission of pollutantseans, according to Order 462/93, "the elimination of pollutants in
the atmosphere of solid, liquid or gaseous or surface from point sources."

According to the same legislation, rules to limit emissions is preventive: rules on maximum
concentrations of poltants allowed to be released into the atmosphere by various anthropogenic
activities ", andoxic" pollutants in the air transfer to a receiver "(the man and his system factors
environmental, material goods, etc.).

For the area covered by this study, esiuies may come from:
- The construction phase

- After thefinalization of theworks

a) Impact on the environment air during execution

The main pollutants are released into the atmospheregdiiminperiod of construction throght
carbon monoxide, leadjtrogen oxide, dust, carbon dioxide and hydrocarbons.

For sanding Mamaia Beach with sand frira Danube, was proposed alternative transportation
by barge on the DanubeBlack SeaChannel and the Poarta Albavlidia Navodari and then
transport it by tuck to sies for redevelopment.dnbined variantsvessel traffic- traffic will be
presented in Chapter 9.The choice ofithgants.

Air pollution resulting from motor vehiclegculation is characterized mainly by emission of
gaseous and particulate ljpgants - carbon monoxide, nitrogen oxides, volatile hydrocarbons,
light powder containing heavy metaénd sulfur compoundsand calculate the amount of
pollutants can be determined based on certain models the calculation. In addition, the dust
emitted nto the atmosphere during handling activities of the sand, rough stone warehouses and
during transport and their disposition at the site, depends very much on their quality (being able
to act through different methods of transport and storage to redwaa sgirdust).

Also, certain amounts of dust will be released and when applying ballast, stone broken and rough
stone dam body.

The roads connecting the site works, circulation of materials transport vehicles will contribute to
air pollution. Because emanmental factors are not significantly affected air is preferable that
the total engine power of the vans used at a time working at a location not to exceed 2000 hp.
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Depending on the level of process technology, equipment and facilities used for phases o
production operations constitutee sources of atmospheric pollution. Note that these sources are
temporary, their effect is only resented during performance.

The impact of toxic gases can be recorded on the people of neighboring towns, on vegetation a
soil psamofile or controlled / sand beach, but the effects are not significant, while aiming to
reduce emissions from transport and execution of site.

Persistent organic pollutanf®OPs) are chemical compounds containing carbon and to a certain
level, are resistant to degradation petrochemical, biological and chemical. POPs are characterized
by low water solubility but high in fat, leading, and because of their persistence, bioaccumulation
in fatty tissues. Are senviolatile substances, property thibws them to evaporate or to adsorb

on atmospheric particles. Therefore, POPs can be transported very long distances, either by air or
water.

Although many chemicals, whether natural or anthropogenic origin are POP, only 12 are
considered by the UNEP (ded Nations Environment Program) that may impact on human
health and the environment, of which twodioxins and hexaclorobenzenii (HCB)- are
produced from burning oil and released into the atmosphere. Diesel fuel is probably used in all
types of equipma used in rehabilitation of the shore, and perhaps considerable quantities are
consumed, must draw attention to their impact on the marine environment and biodiversity.

b) Impact on the environment after completion of the works

At that stage aftethe completion of maintenane and oper at i o rstatwmany k s
sources of air pollution.

6.3 Impact on water environment factor

Impact of anthropogenic pressures identified in the co&ahanian Area comes from the
pronounced developmeint different socieeconomic activities of coastal natural area (lasda
area):

- Tourism and recreation;

- Agriculture and food;

- Construction of ships;
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- Petrochemical, refinery;

- Mining: ore, sand in shallow coastal areas;

- The steel industry;

- Nuclear energy industry;

- Manufacturing;

- Ports and navigation;

- Expansion of existing tourist ports modernization: dredging activities;
- Airport and air transport;

- Building / districts holiday homes in tourist areas;

- Military and defense aistities: landsea shooting.

Environmental issues identified in the coafaimaniarnzoneinduced byanthropogenidactors
(land-sea area) are the followings :

- Coastal erosion / sediment dynamics on Danalesing / clogging Musura Bay

-Falluretoompl et e the flood protection solutions:

- Intrusion of seawater into coastal aquifers: the former lake Costinesti;
- Water pollution / air, solid waste pollution from diffuse sources;
- Agglomeration of populatioin the coastal zone, in season;

- Uncontrolled development of tourism and construction of tourism and recreation activities over
the affordability of environmental capacity;

- Road and sea transport in coastal areas: execution of a technologicalveatboastal
protection in the North Constanta,
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- Extraction of natural resources / sand beach: North Eforie area, Mamaia, Mangalia;
- Overexploitation of fish stocks;

- Loss of habitat / endangered specieonstruction of sea walls of coastal protecti Eforie
SouthCostinesti Tuzla;

- Urban sprawl: Mamaia area, weight lifting Pescaru, cliffs and built under natural conditions.

Among other activities that continue to exerteavironmental impact on the environmental on
thecoastal marine ecosystese include:

- Oil platforms,

- Port and underwater construction,
- Wind installations.

6.3.1 Impact on surface water

Substances in the mass of wgdiemg in suspension, in floating, solid, liquid or gaseous
solution, essentially determine watguality. Aquatic organisms are directly affected by these
substances. In addition, they are affected indirectly by the effects of substances on other aquatic
life forms with which they are prey or competition in ecological relationships. Different species
and different developmental stages of the same species may show very different sensitivities and
tolerances to environmental conditions, the effects of the substances and synergistic or
antagonistic toxic substances. Starting from these theoretical caigide, the product will
analyze the impact of the proposed works, both during construction and on the operation.

Impact on thavaterenvironmentfactor during construction wrks

The impact ofworks during the execution phage determined by the orgamition and their
ongoing and effective for the works (eg construction of large dams). Impact analysis will be done
having regard to the impact of site organization and equipment used in performing the work
activity, and depending on the extent of work oregd.

Making buildings will lead to suspension growth in sea water.
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6.4 The impact on marine and coastal ecosystem

The mpact aeac oncer ni ng t he 6 Pr Roneanidnicaastal zoaeMastar e h a b i

Planincludes virtually all the Romanian ast, from Sulina to Vama Veche, focusing especially

on the development of shore protection works by dams and epiuri, enlargement of the beaches
and installation gender structures submerged artificial reefs to lower force waves reaching the
beaches.

Due tothe scale works, shore structure will undergo changes, sometimes significant, changes
that will focus not only shore shore emersion but submerged. In particular, in areas in front of
tourist resorts (south unit), are taken into account the extensivethadrkvill enlarge sanding
beaches to large, but works that will change the structure of the seabed in these areas.

The works proposed for the north shore unit does not affect port infrastructure (Sulina and
Midia). The works proposed in the south coast does not affect port infrastructure Constanta
Constanta North and South, due to the existence of large dam that blocks the movement of
sediment to pass input port of Constanta. The situation is similar in Mangalia Port area.

Because the entire Black &eoast is included in ROSPA0076 Black Sea and in coastal Because
there are a number of protected areas of interest included submarines in Natura02660
ROSC Danube Delta the Navy, Submarine Structures 0237 ROSC Methane Saint George
Beach ROSCI0198ubmerged Eforie NorthSouth Eforie, ROSCI0273 marine area from Cape
Tuzla ROSCI0094 underwater sulphurous springs in Mangalia, ROSCI0269 Vama -V&che
Mai, ROSCI0293 Costinest 23 August and ROSCI0281 Cap Aurora, analysis is required
further detailedhe effects that these works will have on marine biota in these areas, in the design
phase.

The works for coastal protection and rehabilitation involved in the most direct impact on species
ranked only in its immediate vicinity. This means that the irhpacpelagic species will be
negligible, almost zero.

NORTH ERN UNIT -

PROPOSALS Work on medium and long term

Regarding themediumterm work in the Pobe Ghannel (natural sanding of the beach) and

Portita (sanding and building artificial beach) whiave aninsignificant effecton the habitat
1110 Sandbanks shalladentified inthe development area ithe works.
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Sanding can be done to limit the spread gofsslands to maritime Ruppi macrophytes,
Potamogeton pectinatusto species of molluscs(Cerasbderma glaucum, Lentidium
mediterraneum.)Also species of crustaceafiSrangon crangon, Upogebia pusilla, Diogenes
pugilator to.)designated for the type of habitk10 Sandbanks permanently submerged shallow
will not be significantly affected becauseeyhare mobile and maintain at depths betw8.5 to

25 m, inisiparea being made the depth of 0.5 m .

Proposed measures tong-term (2021- 2041)will be completed by further studies, and the
solutions chosen will take into account the recommendations of the Management Plans
ROSCIO065 areadDanube Delta and Danube Delta ROSPA0031 R&&imoe, and the
environmental impact assessment in the design phase.

CONSTANTA T MAMAIA AREA

The effect of the works over terrestrial habitats is negligible. In Constanta area, there are
basically no naturahabitats on the cliffs, these being covered by secondary vegetation strongly
anthropic or are converted into green areas.

In Mamaia area and especially in Mamaia Mamaia area, the areas where important plant habitats
are present from conservative pointvegw exists should be considered and the works must be
carried out strictly protecting them. Also, largeale sanding works will be done outside of the
migration and wintering period of the specific beaches birds, which are resting or feeding on
littoral belt. Habitats on the beaches will be affected only during the progress of works. Later,
after works finalisation, organisms associations on supralittoral area will recover without
difficulty.

In terms of marine habitats, nor in this case noticeabéetsffare recorded. Bottom structure will

allow restocking fresh recharged areas with elements of the fauna existing beyond the area where
sand filling is done. Breakwaters, jettey, artificial reefs will be populated with the same species
existing in areawith rocky substrate, with the possibility of installing also invasive species
taking advantage of the unoccupied substrate of native species.

Given the degree of human intervention area, effects on avifauna will be at a small scale. Heavy
traffic from the working premises, equipments activity on the shore and on the sea will be a

) >¥www.blomasa.com (.., office@blominfo.ro

Sediu Centr &It r TOF gla.viBikdiue. Te@Grcguo, v i.Nk@ neb o Wiugla , RomO©ni a, 1b@BPaR: 4D 245T el : +40 2465
210852
BucurSiNi col-ae Caramfil, Nr . 87, et . 3, sector 1, Ro mO©n_i-asy 14146, Tel + 4
Const B-duemis, Nr. 143 A, et.8lun. ConstanSa, Jud. Cd:a><s+u()eznl$1al410Rom@hi"’v‘“‘e‘t, 900591, Tel
103 ‘,;/‘ }

“1 [ »,,‘1;(

=P



stress factor for birds fauna. We recommend that the works to be carried out in compliance with
working rules regarding the emission of dust and noise and to avoid activitieg doe
migration. The fact that Siutghiol Lake has a big importance for winter period is not likely to
interfere with work performance, these works being executed during the warm season of the
year.

AGIGEA AREA

The proposed works will have an indira@oipact onROSCI0197,mainly by increasing water

turbidity (due to the resuspension of sediments and marine clay intake rockfill), which will affect
the whole area. However, because on the littoral cell dam bordered by Constanta port South dam
and Cape Tual, currents and sediment flow is predominantly from south to nortmgieeton

Natura 2000 site will beemporarly, of low intensityandthe effects will be reversibl&.o reduce

the maximum impact ovdROSCI0197t is recommended, if possible, thaetivork to be

conducted during the summer. ImpactR@SCI0073will be practicallyzero.

Sanding and construction works in the mid termprovided between the Agigea dam and Steaua
de Mare hotel will significantly affect the natural rocky habitats heretaré@holas dactylus
bivalve populations, species protected by the Berna and Baraglowantion. This impact may
ALTERNATIVE SOLLUTIONS

1. No intervention in the area
2. To identify technical sollutions leading to natural sand accumulation in thevatkeaut
making additional recharge.

Measures to reduce the impact:

1. Dams positioning so that construction eorks not to directly 1th&310 cu Pholas
dactylushabitat;
2. Works to be done during summer.

EFORIE NORTH AREA
Short term Works might mainlyadct t he Sandy h8bitats, with a

Donacilla corneasi Donax trunculusspecies,which can be controlled and limited through
measures of reducing the impact.
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In submerged ROSCI0197 North Eforie BeachSouth Eforie Beach Jocatedpractically on

the edge of the south area of the tourist port ( Marina North Eforie ), the suspensions which will
result from the activities of sanding and building dams will be largely blocked by the North dam

of the tourist port and diverted to largefeating partially the northern extremity of ROSCI0197
submerged North Eforie BeaclSouth Eforie Beach.rBm this point of view we appreciate

that the effect on the protected area of interest mentioned will be of low intensitlso, a

low intensity impat will be felt in Marine protected areROSCI0273 from Cape Tuzldgcated

south of South Eforie, because the protected area is deep into the sea, exceeding 10 m depth
isobath

Regarding the effects of proposed works uporRE&SCI0073 marine dunes from Agea,the
protected area located at about 4 km north of North Eforie, we considevaabe

Measuredo reduce the impact:

1. monitoringthe dynamics oDonaxtrunculusandDonacillacornea specidsefore, duringand
afterthe execution of the works

2. artificial sandingratereductionin accordance witkhe monitoring of the results.

MIDDLE EFORIE AREA

The impact onsubmerged ROSCI0197 North Eforie Beaelsouth Eforie BeachWe

appreciate that the potential technical solutions proposed in the Netewill have a

significant negative impacbn 11463 "medlittorale Sands '‘and 11B0shallow fine sands"

habitas, and in case of achiving the works the loss of habitats and species will be permanent and
final, because there is no possibility of recqver

ROSCI0273 Marine area from Cape Tuzll this case, the effects of the works are void.
ALTERNATIVE SOLUTIONS

1. Do not makeanysiteworksin orin its vicinity.

2. Theidentification ofsometechnicalsolutionsthatwill lead tonaturalaccumulatiorof sandon
the beaclthat borders thsite, such as largeextensiorof marina port obuilding ajetty in its
extension

MEASURS TO REDUCE THE IMPACT:
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1.0n the population dynamics Donacilla cornea,Opheliabicornisand Donaxtrunculus
detailedscientific research areeededo determinef there argimes/ places technical
solutionsthat will make possible thearry outof sandingwithout affectthem.

2. Scientificresearchmethoddo identify awork methodor artificial beachsandingas posdile
to reproducehe natural phenomenari sandingor accumulation ofedimenin the areabothin
short terns (due totype stormevent3 andalso inlong terns (seasonal

3. Forsandingn sectordNorth, Centrabnd SouttEforie Do not usesand beachextracted from
thesubmergedROSCI0197North Eforie - SouthEforie or its vicinity, thisbeinga particularly
dangerougor the sitelt is necessary toompletelyavoidthe extraction othesandfrom the
littoral cell betweerthe southetty of SouthConstantaAgigeaPortandTuzlaCape Sandfor
sandingmust be broughirom other sourcesandwork mustbe conductedn shore.

SOUTH EFORIE AREA

The main impact on the two neighboring sites is given by the sediments that can be carried by
currents in theonstruction work but after that, and also by the muddy water filled with fine
sediment to be transported on long distances. Given that the currents and sediment transport is
predominantly from south to north, we considerithpacton marine areROSCI0273from

Cape Tuzlawill be insignificant, while theimpact on submerged ROSCI0197 North Eforie

Beach- South Eforie Beachwill be significant, but temporarilywith good possibilities of

habitats and species recovery after cessation of work.

COSTINESTI AREA

Although the proposed works of Master Plan will not extend to the territory of the new marine
Natura 2000 sitROSCI10281 Costinesti23 August, these works may havesgnificant

indirect impacton coastal area®f the protected area through migration to the south of the
sediment used for sanding. They run the risk of clogging the rocky midlittoral around the Forum
Hotel. This impact could completely destroy here the protected halilat@§ Upper

midlittoral rock 11707 Lower midlittoral rock 1170 10Funny infralitorale hard clay with
Pholadidae)andPholas dactylupopulations with no possibility of recovery. Also, high turbid
waters generated during the works will move south into the protestadand may cause

temporary damage to the populations of macrophytes algae and the associated fauna.

MEASURES TO REDUCE THE IMPACT :
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1. Do not make anykind of work that directly affectite natural rocky shore BorumHotel

(located on the northedimit of the site ROSCI0281 Costines23 August)

2. In the technical solutions adopted to identify solutions to mitigate the loss of sediment within
the Natura 2000 site, such as a building block epiu to Costinesti beach sediment migration to the
souh, to prevent their entry into the Natura 2000 site.

OLYMPUS AREA

The works for removing the existing structures so as to large the bays, and also the construction
of new protection structures, would haindirect negative impact insignificant, on shio

termon the protected aréd0SC10281 Cap Aurora, by high turbidity waters releagrding
construction workspelagic speciemarine mammals and some fish spedéiEsa Immaculate,

Alosa Tanawill be disturbed, will be removed from the coast but tvél/find the refuge in

Cap Aurora site, which has a large extension to large . After completion of the works, together
with the improving of trophic resource, the pelagic species will return to shdtes stfect will

be negative temporarilyBiogenicreefs ofMytilus galloprovincialiswill not be affected by

building dams or sanding works, because they we meet them in the large dep#asni30

depth).

The effects of work on the new sROSCI0293 Costinesti23 Augustthe north area of the
concermed area will bevoid,because the marine currents have direction from North to South.

The effects on thROSCI0094 submarines sulfur springs from Mangaheill be negligible

because the distance is considerable (abeék#). Only in case of dischargelafge

guantities of sand in case of storm with wind from the north to east there is the risk that the
particles in suspension to reach the southern coast, in the protected areas mentioned. On the other
hand the shore structure encourages the diver$ite gediments in suspension and their

submission to the wide before reaching the perimeter of the two South marine areas.

NEPTUN AREA

We gpreciatehatthe impacton theROSCI10281protected aredCap Aurora will be
insignificant temporarily, only during the execution of the works. Becaakthe mainstream
from north to south, sedimerttave no way to reach the offshoBiring constructionworks, the
pelagic species (marine mammals and some fistiesp&losa Immaculate, Alosa Tana)ll be

) >¥www.blomasa.com (.., office@blominfo.ro

Sediu Centr &It r TOF gla.viBikdiue. Te@Grcguo, v i.Nk@ neb o Wiugla , RomO©ni a, 1b@BPaR: 4D 245T el : +40 2465
210852
BucurSiNi col-ae Caramfil, Nr . 87, et . 3, sector 1, Ro mO©n_i-asy 14146, Tel + 4
Const B-duemis, Nr. 143 A, et.8lun. ConstanSa, Jud. Cd:a><s+u()eznl$1al410Rom@hi"’v‘“‘e‘t, 900591, Tel
107 A |

“1 [ »,,‘1;(

=P



disturbedand it will beremovefrom the Black Sea coast. After completion of the works, while
improvingtheresource trophic pelagic specresource,thewill return to shore.

The effects othe work onrROSCI®73Marine protected aredrom Cape Tuzla areathe area
north of Neptune, will be practicallero.The protected area &dng distance anthedirection
of current that could lead particles in suspension is from north to south , along the coast.

The dfects omsulfur springs ROSCI0094 submarinesulfur springsfrom Mangaliaand on
ROSCI0269vama Veche May 2will be void.

Effects onthe oak trees in NeptunéNatural monuments, secular oaks from Neptune are
included in a green space remote from the @edhe opposite bank of Lake Neptune. In these
conditions, the effeain constructiorworks oncoast upon this natural monumenvigually

zero.

JUPITER T VENUS AREAS

Theproposed works will take place thie western boundary of the protected &&x8CI
0281CapAurora, specifically between the western boundary of the protected area and shore.
The works can not significantly affect the general area of the sitenhythave a significant
impacton coastal areas of it, wdli contains extremely importacdnservation objectives.

It is highly likely that some of the sedimtsmresulting from the project wilie carried by currents

in the southern Cap Aurora site (the site where the limit starts from the shore)tla@sulfur
Springsfrom Mangalia area-dowever, due téhe existing préective dumsthe amount of

sediment that could reach the sulphurous springs from Mangalia is estimated to be reduced. In
conclusion, thémpacton ROSCI0094nderwatr sulphurous springdVlangalia will be slightly
negative.

Therocky infralittoral areawill be deeplyaffected deely where they will perfornsanding
works, where the rocky bottom habitats charactermstecabouto be replaced with sandy
habitats.

Offshore rocky area, where there will d@eneworks oflocaion the artificial reefsparallel to
shorewill be affected during the execution of works, mainly due to the suspension which will
then be deposited on the bottom and will be driven along the coast, soutlaft&uhe
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completion of the work, artifial reefs will integrate existing habitats, representing points
recovery of populations of invertebrates and algae macrophytes.

The impact onMarsh ROSCI0114 MlastineHergheliei and High Obanand Movila,

ROSPA0066 Limanu Stud.In the case of Movila Ge, the impact will be voidgiventhe fact

that the protected farther away fronthe targeted area. Regarding Mlastina Hergheliei and
LimanulLake and due to the importance of avifaubh& recommended that traffic witeavy
machinerynot to beperformed inthe immediate vicinity of the access roads (the litored loé

swamp and sea) bbecause avifauna to be unobtrusive. Access to the protected areas
recommended to be restricted to any heavy machinery, noise causing discomfort or other fauna.

MEASURES TO REDUCE THE IMPACT :

1. Do not madeanyworks thataffect thebayformed betweetthe twoepiursnearCarmen Hotel,
locatedinside theD281ROSCCap Aurorasite, likely to lead tolimit freecommunicatiorwith
thesea orcloggingwith sedimentin this areamay be alloweanly recoveryworks of the two
epiurs, provided that theorksto be carried oubnly on the facdrom wide side of them.
2.Donot allowedany otheikind of work within the bayor off it, which wouldlead tolimit free
communicatiorwith the sear from cloggingwith sedinent

3. To reducehe negative impact dfigh turbidity waters sandingor constructiorof damsto be
donein goodweathercalm sealittle wind (up to2-3 Beaufortwindsand highgradelevel 2-3
Douglag.

AREA BALTA MANGALIA (MLASTINA HERGHELIEI)

The works proposed for this areshave an indirect and temporay impact on ROSCI0114
Mlastina Hergheliri and- Oban High and ROSCI0281 Cap Aurora.

SATURN TMANGALI A AREA

The impact ofdemolition of existing structures anélsandingvould beparticularly seiious

upon themarine habitatsinderwater sulphurous springs ROSCI0884in Mangalia.lt will be
destroyed totally and irreversibly both habitat 1-B/@vhich contains 90% of the species
Cystoseira barbatarea of Romania aralso the habitat110-1 congining yhe onlyZostera

noltii meadows that exist in Romania. All other habitats, including sulfur springs they contain,
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will be severely degraded by mechanical damage or cloggthgsand. We appreciate that this
impact isso devastating so to lead t@tbancellation of Natura 2000 site.

Sincethe territory sitas rocky naturalshore, havinga natural rhythnibecause of thigery slow
erosion and it is alreadygonsolidatedvith heavyprotection worksthe erosion risks minimal.
Thereforeto achieveahe objectiveof conservation othe Natura 2000 sit@nd protect theatural
structure ofocky habitatsconsider thathe proposeavorksare not necessary

Impact onROSCI0114 Mlastina Hergheliei Oban High andMovila Cave, ROSPA0066
Limanu - Studwill benegligible.

Impact onROSCI0269 Vama Veche2 Maywill be insignificant due to its defense by darob
Mangalia port

ALTERNATIVE SOLUTIONS:

1. There can be no remaining permittearks as demolition of existing structures, because it
would just dstroy the habitats for which the si@assaid. It can only accept rehabilitation works
of existing structures in their current form.

2. There can be no remaining permits sanding wiarkigist the same reason. The only exception
is the socket formed beterthe south coast last two epilWangala ( Presidentiotel, Teilor
Street), where you can accept a sanding 20m.

3. There can be no allowebuilding works ofnew structures to defend the coast.

AREA 2 MAI

Expectedmpactof development works (minimuntale) on the protected area ROSCI0269
Vama Veche May 2 will beminimal and temporaryduring executiorworks.

To minimize the impadhat the projectit can have on the draft marine protected area will
require a study design point of environmental impasessment. Works from the cliff can be
started only after a thorough research on species and plant associations present here, to not
destroy endangered plant species or halophilic arenicole (unfortunately, the area became
increasingly anthropogenic aadsaulted by ruderal species)..

Concerningthe proposed works oflong-term implementatioMaster Pan (20212041) for
northern unitthey will be implemented in the Danube Delta Biosphere Resenpact will be
analyzedounctual at the beginning ofdlproject itself.
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Danger of destruction of the natural environment in case of accident

In case of applyig inappropriate managemethiring executiorworks of coastal protection and
rehabilitation of the Black Sea coast (north unit), it can destroyehehbin close proximity to

the intervention and damage coastal areas due to inadequate refueling shore sediments dredged
by downloading off the beach submerged, restoration of existing structures, etc. shoreline
reconfiguration., inappropriate storage ofterials and waste, the uncontrolled discharge of
wastewater on the ground etc..

Impact on phytoplanktom accidents during the execution of works by equipment failure and
finally by oil spills in the marine environmenan not be considered significaaind depending

on the extent of the accident. Possible hydrocarbon film on the surface will have a screen,
lowering light intensity that enters the water table and therefore the light used by microalgae
fotosinteaza. It is possible that due to water tiebcg, to be a percentage of hydrocarbons in
water table may directly affect species of microalgae by embedding the mass of hydrocarbons.
There is danger of a minor oil pollution (oil, fuel oil) to the marine environment, and so the
zooplankton community ahespecially those species hiponeustonice, if an accident happened to
the used equipment, product nefavorbaile weather (wind, waves, etc..) but their exploitation and
neglect faulty operation. The data from the literature, it was found that oil and ip®ends in
concentrations of 0.001 ml / | zooplankton organisms may accelerate death, or whatever capacity
reduction to 20% survival of individuals. For ciclopiddithona nanasome deviations were
obtained when they were exposed to oil and oil whose otrati®ns did not exceed 0,001 ml /.
Exposure to concentrations of 0.1 ml / on zooplankton organisms killed after 24 hours.
Exposures of 5, 30, 60 minutes at Diesel oil (concentration 1 ml / ) led to shorter survival of
zooplankton organisms. Similarsidts were obtained with larval stages of benthic organisms.
But, it was found that marine plankton accumulates rapidly, but slowly and almost entirely
depureaza oil fractions. Therefore appreciate thateffects of accidental oil pollution in the
zooplankton are partial, temporary and reversible.

6.5 Expected mpact on shore morphology

The shore is thdundamental unit of littoralHere are held the intense energy conversion
processes and materials, reflected in the dynamics continuous reliefyolimg and dynamic

relief is the material support of all forms of human impact. Most of the protection erosion,
development of new tourist areas and settlements, development sites port, are located in the
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shore.The aaswerof thisterritorial fragile systen to various forms of human impact is different;
positive for optimization relationship between artificial and natural structures, or negative,
accompanied by large damage, when creating discordant relationships between constructions
and any relief.

Plaming and construction of hydraulic works, made over time on the Danube and its tributaries
have resulted in serious reduction in the amount of sediment discharged by this river into the sea,
with negative consequences on the balance of the coastal sedimeaddition, hydraulic works

and the coastal port of damming were interposed in the path of marine currents, leading to
virtually blocking sediment deposits on the shore causing erosion especially strong on the
beaches of Mamaia. For this reason havdanaarious types of hydraulic works to prevent this
phenomenon, especially in the southern resort, the most affected in this regard. Coastal erosion is
a particular problem in Mamaia beach, breakwater that shelters due to the expansion port of
Midia (5 km) and acting as a barrier to noghuth traffic on the coastal marine currents. The
dam rejected by the general to the seedist flow of suspended sediment flowing to shore,
making virtually the Mamaia beach in a bay almost completely devoid of natuliahesd

influx. In general coastal erosion and contribution added to hydroelectric dams owned, built on
the Danube. During winter 1998, the south of the beach has been severely affected by erosion.
Between 1966988 the dry shoreline has retreated by aB8uimeters, th&8,900 m2 totaling

an area ofroded beach. This is why making the Emergency imposed protections on Mamaia
beach (building along the shore of a total of six dams and protection works sanding machines).
After implementing these measures tootpct coastal shoreline withdrawal phenomenon
decreased to 35 meters are found only on a small portion of the beach. In the perid@ID79

was recorded a maximum accumulation of sediment which has pushed toward the shore line
about 15 meters high. Arttial beaches sanding works is widely used increasingly being
considered an option "soft" management of erosion phenomena, compared to engineering works
"hard" construction of large dams and barriers of "break wave ". Advantages innisiparii artificial
beackes, as well as management options include the results offer a positive side which
significantly improves the aesthetic value of recreational and lessens the likelihood of future
erosive effects of nature. Sanding procedure artificial beach in Mamaia pléedap order to

restore portions of the beach affected by erosion, by carrying out works of “filling" with sandy
material properly. But, unfortunately, sandy material used in this work has turned into a very fine
material and is therefore not been poesito obtain the desired result. The literature clearly
specifies the basic principle according to which such works are completed, meaning that filling
material should correspond exactly in shape and size of which is formed at the beach. But if
protectionworks in Mamaia this principle has been neglected. Another basic principle which has
been treated superficially in this case, and that every man in such works should avoid extremes
when filling material because of the beach is too fine (ie sand extraotad_fke Tanning and
Siutghiol) local turbidity problems occur associated water retention. The result works in Mamaia
made under such conditions led to an increase in the rate of erosion, which is much higher than
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average for this type of environment. Lardams of "breaking wave" have a moderate positive
effect, dissipating the energy waves towards the shore thereby reducing the force of water. As a
consequence, the southern part of Mamaia beach is partially protected against the effects of
erosion, but oly under strictly in the right portions of these levees allow recovery of the beach.
Shallow underwater profiles that make up the Mamaia beach protection, reveals a change (from
1 to -4) parameters that define a acvatoriu equal pressure on the sidédhgid the dam of
"breaking wave".

The negative aspects of dams are:

- inesteticimage caused by their presence;

- Extremities of these dams are falling as a result of erosion processes exerted by water pressure;
- Reversal of currents lead to erosmfrbeach located between dams portions;

- Expansion and erosion of the beach unprotected portions;

- Regime change marine currents

- Significant changes in beach profile;

- Reduction of sediment transport

- Reduce the quality of bathing water in thensoer sea

- Uncontrolled migration profiles tetrapod (stabilopozii) that make dams "breaking wave"

Mamaia beach erosion risk persists because it is formed by a narrow tongue of land subject to
hydrodynamic forces and the lack of sediment intake naturaligte®ion measures and
hydraulic works were undertaken during the communist regime when Mamaia beach was
seriously affected by erosion. Infrastructure and tourist activities have suffered significant
damage. A missing an important piece of beach and th&osé promenade. If erosion
continues, and no action is taken to protect beaches optimum protection, this potential risk of
erosion will persist with the possibility that during future storms to be destroyed and the beach
resort of Mamaia.

6.5.1 Impacton soil forecast

For additional material coming from the area belonging to the old decommissioned dams to be
ineffective is well equipped to plan the works to be transported and stored at a location in port
Constanta and will be used as filling materiabther coastal works and even works provided as
they present a high content of sand. The volume of material resulting from excavations carried
out in accordance with the plan of excavation, to achieve stone cushion, will be stored near the
sites of dams ahwill be stored and redistributed on areas vulnerable area of the beach / seaside
cord, to large and / or lake at a location to be fixed later depending on the geochemical and
physical characteristics / grading of sedimentary material. The impact otahysnechanical
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and storage forecast of excavations in the area because the soil has acceptahle values
Due to the possible location of the first layer of groundwater at the rate of about 1.0 m, its
isolation is not required for both optimal executioh tbhe foundation, and to avoid the
accumulation and migration of pollutants in soil. Although the technology used will involve
changing the rocky soil quality and resistance, it is not detrimental to surrounding areas for
biological activity. In additionfor the situation because there is no citossder impact.

6.6 Impact on human factor and human settlements

The main impact on the analyzed area occurs during the execution of works. Intense flow of
construction equipment to the premises, the operatiorcoocrete plants, diversion and
temporary restction of traffic flow will be temporary sources of discomfort for people resident

or working in the area studied. The impact is primarily produced by the already mentioned
sources of air pollutants and noiseluced additional equipment in operation. This impact is
temporary is producing only during the execution of works. Taking into account manufacturing
technology used does not predict a significant negative impact on human settlements and other
targets inthe area, including tourists who use the facilities in the area. During summer there is a
risk of negative impact by landscaping discomfort because the work will be carried out no risk to
the safety sezonului.Totusi residents and tourists. Noise andimbnaill occur especially

during the execution of execution lucrarilor. Timpul will be restricted so that at night the activity
will cease. The negative impact of noise is defined as a change of morphology and physiology of
body weight loss resulting funonhal capacity, weak capacity to compensate for additional stress

or increase vulnerability of an organism to the harmful effects of environmental factors. This
definition includes any temporary or permanent reduction in physical, functional, physiological
or social humans or human organs. Negative action on the human body and vibrations have a
frequency less than 20Hz (infrasound). Vibrations, acting simultaneously with relatively high
intensity noise, are reported by components of the inner ear andleadrtise whole auditory

organ, leading, according to their energy and direction of action, relative displacement, ligament
tear or even bleeding internal organs.

Longterm effects that are related to general modification of the initial conditions af@vpos
and were reported in paragraph 6.1

Reversible effects arthose that occur during the implementation of works and measures
proposed and which usually have a negative influence only on the period. The measures to
reduce environmental pollution andogection of human factor taken by the manufacturer (such

as providing sanitary facilities for workers higienico, cement concrete plant equipment and filters
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for dust retention, a good management of site organization, etc. ), negative effects on health will
be reduced to a minimum.

Irreversible effectsin terms of public health are harder to quantify because the right way related
to the implementation of Master Plan. Basically coastal tourism revival and improvement of
quality of life can be considered pesitive effects irreversible. The correct application of Plan
provisions will not lead to irreversible negative effects.

Fishing in the coastal fishing using stationary tools represents only 25% of the total catch, most
tools are located north of theudy, while most recreational fishing areas, using boats, are located
outside the site the works. Partial use of fishing ports located in Unit 4, 5 and 6 as construction
sites may cause some inconvenience fishermen and may result in minor negative mpact o
fisheries. In terms of landscape, in general, a draft coastal protection and rehabilitation aesthetic
harmony of beach damage by installation of heavy structures. Within this coastal protection plan,
200-400 m long dams are located with each-2Q00 m ntervals, artificial reefs and structures

are located below the water. Thus, the impact is considered minimal aesthetic harmony, without
the need for mitigation.

CHAPTER 7. Significant environmental effects in a Transboundary Context

The impact of protgtion works on the physical parameters of the marine environment presents a
significant temporary effect, because the technical solution adopted, will significantly influence
the physical characteristics of the environment, respectively seabed morphuddge and
distribution of sediments. Turbidity phenomena that may occur have a local character, with a
shortened and limited to surface effects built sector, given the use of constructive solution of the
dams of stone or geotextile bags filled with safitk proposed solution to stop the erosion will
reduce the surface wave parameters housed, and a decrease in velocity Marine, and hence a
stagnation of water in areas ofod6 Ashadowo.

Master Development Plan was based on a detailed analysis of maps andahistfmimation

related to shoreline changes. This analysis included the evaluation of variations of the past and
current works in conjunction with existing defense and big dams port. The purpose of this
assessment was to determine the causes and efffi@etstanterventions and natural evolution to
make predictions about the future evolution.
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Modeling work has included studying littoral sediment transport and shoreline variations starting
from a set of data on an interval of 17 years taken from a dalionaodel of the waves. General
direction of sediment transport in beach area to the south except in areas sheltered from waves
from the north and the more exposed areas or waves from the south southeast, such as those
housed dams and Constanta ports Midrawvhat is are sheltered by natural headlands as head of
Tuzla ( Fig.7.1.)

(C) 2010 Cres/Spot Image
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Figure 7.1 A conceptual model of the southern unit

Modelling currents and sediment transport in relation to winds and density gradients created by
flows from the Blak Sea have shown that the energy current is too low to reexercise sediments,
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except in areas of close proximity to the coast, where currents are stronger as a result of wave
action (Figure 7.2 and 7.3). Currents are influenced by wind and density varigituted by

the Danube, and the model showed that in general typical current direction is south parallel
shore.
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Figure 7.2 Surface currents along the border areaRaimaniarBulgarian coast, in windy
conditons in the Nordktast with speed 5 m /s, cold season
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The Divisions of Romanian littoral in terms of sea transport

Although the sediments are generally transported to the south, though this trendt is
continuing, as evidenced by fragmentation of a series of litdrederal areacan be divided into

two coastal unitsvhich are gnerally independenthe north unit characterized by a low Delta

and drive south coast of cliffs interrupted characterized by the presence of intermittent beaches
located in front of coastal lakes.

Modeling, together with analysis of past variations of shoreline sediment samples and analysis
led to identification ofthe fragment coasal divisions of the coasal system in subunits called
"sedimentation cells" (Figure 7.4). Coastal protection projectsogempin Master Plan will have
significant effects only in the cell sedimentatiorwihich these works are proposed.
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Figure 7.4 Southern Divison Unit of the Port of Constanta to Vama Veche in coastal
sedimentary cells: Eforie- Cape Tuzla (S3), Cape Tuzla Port of Mangalia (S4) and 2 Mai-
Vama Veche (S5).

The main limitations of coastal drift divisions are located in major ports Midia, Gaastad
Mangalia or natural headlandschas the Cape Tuzla (Figure 7.4). Operation and maintenance
of dams to Midia port, Constanta and Mangalia are not part of the Master Plan goals, but Master
Plan requires that these structures will remain functidoahg the time horizon of the Master

Plan for 30 years.

Sediments taken from the Danube Delta area beaches are south of the port of shipment to
Midia, and therefore changes in sediment regime of the northern unit will not have influence on
Southern Unit(Figure 7.5). It can be concluded that intervention measures to control erosion in
the Northern Unitvill have noimpact on the territory of Bulgaria terms of sediment transport
and coastal evolution.
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The potential impact of the works of Suthern Unit

The Southern Uniof the coast is divided into cells of dams sedimentation in Constanta and
Mangalia port and natural promontory of Cape Tuzla (Figure 7.4). As mentioned previously,
harbor dams are not included in the Master Plan objectives.

Constanta Harbor is a majarastal element separation, blocking the transport of sediment along
the coast so that the proposed works north of Constanta port will not have influence on the
Bulgarian coast.

The works proposed between Constanta Port and Cape Tuzla will have no effdwe o
Bulgarian coast as a result of littoral drift fragmentation Tuzla and Mangalia.

Similarly, the proposed works in the area between Tuzla and Mangalia can have significant
effects on the coast south of Mangalia, as coarse sediments can not cro$®aorgalia dams
to power the southern shore.

Long-term coarse sediment transport on beaches will have effects on cell sedimentation located
due south of Mangalia significant length of port breakwaters that extend towards the sea, beyond
the depth of coaal sediment transport closur@vhich means that sediments are spread to wider
areas with deep water and lost in the system that supplies shore.

The impact of the works located South of Mangalia

The Proposed workef thesouth of Mangalia may have a paotial impact on sedimentary areas

in the same cell. Sedimentary cell extends beyond Mangalia to Vama Veche, at Cape Shabla in
Bulgaria. Considering the sensitivity of protected marine sites located in large towns in the May
2 and Vama Veche, the works posed for this area in the Master Plan are minimal. The
proposed works consist of the south of Mangalia foot cliff protection works in the May 2,
including the military unit and rehabilitation of existing fishing pier on May 2. To avoid possible
effects ormarine protected areas have not provided significant works sanding beaches.

Natural source of beach sediment in sedimentary cell between Mangalia and head Shabla
consists predominantly of shells and fragments of limestone from the limestone platfaon.eros
Although there is active erosion of the cliffs Limanu and other areas, cliffs of loess consist
mainly of fine sediments that result from the decomposition are not retained on the beaches but
disperse offshore during storms.
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In this contextthe punatial works ofthe cliff foot protection, such as that in the May 2, will not
have significant influence in terms of sediment volume and therefore the proposed works will
have no impadimpact onthe coastal Bulgaria Area.

Chapter 8. Preventive / compensatio reduces the adverse environmental effects

Government Ddsion no. 1076/2004 providesthe establishment of "measures to prevent,
reduce and offset significant environmental effects resulting from implementation of the plan."
In the environmental repoand the evaluation study are offered a range of appropriate general
measures to prevent adverse impacts on environmental elements considered relevant in the
strategic environmental assessment, taking into account the fact that the Master Plan are
promotedappropriate measures to limit the adverse environmental effects.

The dategprovided by the Master Plan are not enough to propose concrete measures to reduce
environmental impactWhen designing thproposed worksf the Master Plan,weill be able to

andyze the impact point othe environment anddditional protective measuragy berequired.

In this environmental report are general recommendations concerning the measures that need to
be taken to reduce the environmental impact of proposed works.

A number of measures have been taken in preparatage of the Master plam order to limit
the possible impact on the environment and biodiversity, such as:

T selecting the intervention so as to limit the possible impact on the environment and
protected aras

T giving upof acertain types of work or their limit when near or within a protected natural
areas

In addition to reducing the environmental impawtprotected natural areas irecommended:

1 application of appropriate environmental management lootting the execution of
protection works and rehabilitation of the coastal zone of the Black Sea coast, and during
the operation;

1 determining the period of intervention during the heating season to reduce the impact on
bird species

1 the works in phases]ang with biodiversity monitoring so that they can minimize their
impact on

1 It is recommended that work on coastal protection and rehabilitation of the Black Sea
coast to take place in as small a space, area for excavation and dredging to reduce the
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possbility of extending the negative effects on the environment and thus the communities
of aquatic organisms.

1 sanding of scale works will be carried out migration and wintering period of specific
birds sea beaches, which are resting or feeding on litoral.

1 Implement recommendations of the evaluation study

Land area may be negatively affectbg work activities performed during the progress of
transportation, dust emissions, noise. To reduce / limit the adverse effects to strictly enforce the
rules of workon site (fences absorbing, wetting, making noise generating activities between the
hours 8.00 16.00 etc) or transport (using sheets or tarpaulins covering load) .

In accordance with Law no. 82/1993, the Management Plan Danube Delta Biosphere Reserve
(RBDD) approved by the Scientific Council of DDBRA for special areas of conservation
SacalinZatoane (21,410 ha) and Grindul Chituc (2,300 ha)here areprohibitedany works

that would disturb the ornithofauna species during migration and wintering sprinfall,
increasing thus the anthropogenic pressure on areas with full protection of the Delta (related to
coastal zone). These special areas of conservation are important areas for breeding, migration
and wintering for many species of seabirds.

In Constanta and Mamaia AREAS should be avoided ovks in the cold season not to disturb
wintering aquatic birds that migrate or seaside. It also requires that the shotkdsl be carried

out in accordanceith work rules regarding the emission of dust and ndike.fact hatthe big
Siutghiol Lake mattes for the winter, is not likely to interfere with work perfoance, these
beingexecuted during the warm season of the year. Given the importance of protected areas of
interest mentioned, during the worksould beobservel theenvironmental legislation in force.

In NORTH EFORIE AREA is necessarthe execution of the worka periods oftalmsea
althoughit is estimatedhat much of thsuspensioigenerated during thexecution of the works

will be blockedby the North damof tourist port(North Marina Eforie )anddivertedto large so

order toreachtheir maximumlimit in the extreméNorth of ROSCI0197Eforie North - South

Eforie Eforie SubmergedBeach.Fosandingn the North not to usesandextracted from theite
ROSCI0197Eforie North - SouthEforie Submergedeachor its vicinity, thisbeinga
particularlydangerousor the sitelt is necessary to completely avoid the extraction of sand from
the littoral cell between the south jetty of the Port of ConstamtiéhSAgigea and Cape Tuzla.
Sand for sanding must be brought from other sources, and work must be conducted on shore.
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Alternative solutionsare proposed as follows:

1. Nointervention in the area;

2. Sandingin steps to allowthe restoration othe habitats ad / or their adaptation to new
conditions;

3. finding technical solutions that lead to natural accumulation of sand in the area.

In Middle Eforie

1..0n the population dynamicsf Donacilla cornea, Ophelia bicornis and Donax trunculus
detailed scientific research areneededto determineif there aretimes/ places/ technical
solutionsthat will make possible thearry outof sandingwithout affectthem.

2. Scientificresearchmethodgo identify awork methodfor artificial beachsandingas possible
to reproducehe natural phenomenar sandingor accumulation ofedimenin the areabothin
short terns (due totype stormevent3 andalso inlong terns (seasonal

3.Alternative solutionsare proposed as follows:

1. Do not make any site worki® or in itsvicinity.

2. Sanding to be done gradually / in stages of the beach, along with close monitoring
of the dynamics of populatiorBonacilla cornea, Ophelia bicornignd Donax
trunculusand their adaptability.

3. ldentification of technical solutions that leadnatural accumulation of sand on
the beach that borders the site.

SOUTH EFORIE AREA required thathe work onprotectivestructuresn the Northresortand
artificial reefswill be limited onlyin daysof calm(2-3 Beaufortwindsandhigh degreerade2-
3 Douglag orair circulationin the North (North NorthEast oNorth west) and when theea is
roughandstrongwinds havestoppedhem For sandingDo not usesandextracted from thsite
ROSCI0197Eforie North - SouthEforie Submergedeachor its vicinity, thisbeinga
particularlydangerousor the sitelt is necessary toompletelyavoidthe extraction osandfrom
thelittoral cell betweenConstantd?ortdamSouthandSouthAgigeaCapeTuzla Sandfor
sandingmust be broughirom other sourcesandwork mustbe conductedn shore.

COSTINESTI AREA:
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1. Do not make anykind of work that directly affectite natural rocky shore &brumHotel

(located on the northern Ilimit of the site ROSCI0281 Costinesti23 August)

2. In the technical solutions agted to identify solutions to mitigate the loss of sediment within

the Natura 2000 site, such as a building block epiu to Costinesti beach sediment migration to the
south, to prevent their entry into the Natura 2000 site.

JUPITER TVENUS AREA

1. Do not madeany works thataffect thebay formed betweernthe two epiursnearCarmen
Hotel, locatedinside the0281ROSCCap Aurorasite, likely to lead tolimit free communication
with the sea orcloggingwith sedimentlin this areamay be allowednly recoveryworks of the
two epiurs, provided that thveorksto be carried oubnly on the facdrom wide side of them.

2. Donot allowedany otherlkind of work within the bayor off it, which wouldlead tolimit free
communicatiorwith the sear from cloggingwith sediment

3. To reducehe negative impact dfigh turbidity waters sandingor constructionof damsto be
donein goodweathey calm sealittle wind (up to 2-3 Beaufortwinds and highgradelevel 2-3
Douglag.

SATURN T MANGALIA AREA is recommended thatlternative solutions:

1. There can be no remaining permittegdrks as demolition of existing structures, because it
would just destroy the habitats for which the sressaid. It can only accept rehabilitation works
of existing structures in their cemt form.

2. There can be no remaining permits sanding wdoksjust the same reason. The only
exception is the socket formed betweabe south coast last two epiuvangala ( President
Hotel, Teilor Street), where you can accept a sanding 20m

3. Therecan be no alloweduilding works ofnew structures to defend the coast

In MANGALIA POND AREA is recommendedot be used fosanding sandor nearthe site
of theROSCA0281Cap AuroraTo reducehe negative impact dfigh turbidity waters sanding
or constructionof damsto be donein goodweathey calm sealittle wind (up to 2-3 Beaufort
windsand highgradelevel 2-3 Douglag.
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In AREA 2 MAY is requiredatthe design staganalyzinghow besto achieve theepair works
to existing structureso minimize the impacon biodiversityof the protected are&or works to
thecliff, is requiredprior researcton speciesndplantassociationpresenthere to not destroy
endangered plarspeciesr halophilicarenicole It recommends a 20m beach sandimgMay 2
beach.

Concerningthe proposed works oflong-term implementatioMaster Pan (20212041) for
northern unit, they will be implemented in the Danube Delta Biosphere Resenpact will
be analyzed punctual at the beginning of the project itself.

Measures to prevent / reduce and offset adverse effects on the environment during the execution
of works- site organization

fence enclosure site organization;

equipping staff with appropriate protective equipment;

maintaining strict rules of hygiene anark safety at work;

prohibiting storage of materials or waste outside surfaces inside the site organization and

in any case deposited in beach and cliff area near the site;

prohibiting excavation of sand on the beach near the goal;

transport and wasteaterals will be madenly with suitable means of transport;

1 waste management will be in strict accordance with the provisions of environmental
legislation in force and it will be clear responsibility of the beneficiary or work, or
general constructor but will be clearly specified in the contract concluded between the
two sides, on the works ;

1 recommended that, during the development works in the marine environment protection
and rehabilitation works contractor of the coastal zone to have a contratatianship
with a company specializing in remediation, the technical and human capability to have
to intervene in the case including marine pollution (accidental loss of olil);

T It is forbidden to organize the site or any necessary temporary Spatatiwdjduring
construction in the beach area (on the one hand to protect the beach, on the other hand to
limit any risk of migration in sea water or waste materials);

T rapid intervention in case of failure to remove the causes and mitigate the effects;

1 the project organization works and rehabilitation of coastal protection, the manufacturer
authorized to be appointed will perform its own environmental management system to
prevent damage to the site;

T will be fully respectedhe MARPOL 73/78 requirements which Romania adhered so

that the project will not result in a significant impact on the marine environment in the

area of development works;
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T maintaining equipment and vehicles in good condition., revisions and maintenance in
workshops;

T dumpers equippedith tarpaulins to cover the load during transport to reduce the amount
of dust released into the atmosphere;

1 permanent endowment working point suitable container storage and transportation of
household waste and transport them to a regular in taking ab#orized economic
operator;

T provision of site water tank with spray device, used in case of fire and to reduce the
amount of dust in the atmosphere;

T staff training on prevention and fire fighting, work safety and conduct in the vicinity of
protectecareas;

1 prepare a schedule of work for transport, indicating the route, traffic speed and mode of
transport of cargo;

T transport and storage of fuel and lubricants in suitable container for storage and
transportation standards of oil products.

1 the progrssive, gradual project, eg coastal protection performance in a particular area of
the coast and then move to another area, so that could have disturbed wildlife refuge in
places where no work is performed.

T during execution of works will ensure strict mtmming of activities to avoid waste of
fuel, oil, sewage in the aquatic environment;

T equipment operation must be done in conditions of maximum security, respecting the
rules of operation provided by their technical books.

T full compliance with the ordenosite;

compliance with established access roads (existing or newly created);

1 compliance schedule to achieve planned works etc.

=

CHAPTER 9. Explanatory memorandum of option plan chosen, describe how the
assessment was undertaken, any difficulties

9.1 Analysis of options :

In order to select options chosen for Master Plan were analyzed the following existing
information :

A Erosion risk assessment for the situation without further
intervention, presenteih the Diagnosis of the Coastal Zongart
of the Master Plan.
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A Interconnectivity between the coastal areas and taking into account
coastal processes in relation to the receptors at risk of erosion,
according to the description given in the Master Plan.

A It is taken into consideration the amount of sedimsmirces,
storage areas and drainage and admits that almost the entire length
of the Romanian Seaside has a large deficit of sediment, especially
in the south part of it.

A Urgencycharacterof rehabilitation and development of protective
structures, takingnto account both the level of protection as well
as the remaining life, as shownimventory and anthropic factors
in expert reporand summaryeportof the Coastal Zone Diagnosis
Master Plan.

To avoid proposing new interventiona a location that Wi increase erosioprocesr to affect

the sediment deposition in thiareas, it is extremely important to take into account the effect of
interventions on sediment movement and deposition. This was analyzed by numerical modeling,
field studies and catusions of the experts presentegorts of field studies, reporédreport
diagnostic modeling of coastal siiesattached to the Master Plan.

Presentingspecific Romaniancoastalarea based orfield studiesand numerical modelingvas
done through a strategic framework in which area split into two major units coastal
morphologicallyand (3 sevensedimentrarecells that highlightsthe strategicintervention
optionsthat can bevaluated

Coastal sediment cells are found along the coast area withich natural processes are
relatively autonomous and have different sources, volumes of sediment transported and outputs
(wells or deposits) of sediment.
Cell changes of sediment along the shore are generally independent of changes in the
downstream andpstream cells, although, if there are partial limits for coarse sediment transport
or when the limit is mobile, it is essential that the relationship to be considered in evaluation.
9.2 Methodology for assessing options rhythms Master Plan
For evaluatig the options of Master Plan it was adopted a phased approach:

A Phase I: Evaluation strategy for the whole coastline, in order to

choose the most appropriate of the four (4) strategic policies for
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each suksector (without intervention, maintaining the line
controlled withdrawal and advancement of the line).

A Phase II: For subsectors for which strategic option without
intervention is not considered appropriate:

A taking into account state protection structures that already
exist,the natural processes ane tbption risks without
intervention, it will determine the appropriate intervention
measures;

A if necessary, subectors will be divided into suthivisions
that will take into account state protection structures and
erosion risks, in order to prioriza thenessesary
interventions.

A Phase lll: In order to establish the optimal alternative for two
priority areas (Phase Zj, will be exploral optiors with minimal
investment,average and maximuroostsand evaluation will be
done using the sustainability criter

9.2.1 Presentation of options

This section focuses on possible options for management of the Romanian seaside, for the next
30 years.

The gneral options that could be applied to risk management for shoreline erosion over the next
30 years coveredybthis Master Plan are presented together with shoreline management. They
can be applied to implement the strategy.

Strategic policy (strategy) of coastal management

As it follows, Four options are described that were used in the first stage of aralpgisons
for Master Planstage thais presented in the section below.

A Without intervention (FI) or "zero option” - where there is no
investment in coastal protection structures and allows a natural
evolution of the coast, without any control. Where coastal
protection works by this strategy allows, in fact, a natural evolution
of the shoreline. Similarly, where the shoreline is now protected,
existing protective structures will be maintained but will be
allowed to further deteriorate until compledesappearance. This
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means that areas near the coast and in the future will be subject to
increased risk of erosion and / or flood the coast.

A Withdrawal controlled (RC) or "Withdrawal" or "withdrawal
line of defense"- where the shoreline is allowed to neolvack in a
controlled way to manage the risk of coastal erosion. This strategic
option consider both building a new line of protection, and
introducing measures to reduce erosion.

A Maintaining the line (ML) - where the risk of erosion is
controlled by maitaining existing structures or building new ones,
or by restoring existing ones.

A Advancement (Apf the existing protection line - where the risk
of erosion is controlled by building new structures of protection to
complement existing ones in order tolegm land from the sea.

9.2.2 Intervention options- technical solutions
Heavy and light protection systems

In strategic manageent policies where thimterventionis proposed (FI, RC, ML), there is a
wide range of solutions and engineering technigdesvever, much of the work light and heavy
hydraulic works combine so as to meet the desired objectives.

Heavy protectionstypically include linear structures such as vertical walls of protection and
concrete structures built along the shoreline. Thisegtmn is usually built at the foot of cliffs in

order to achieve the promenade by the sea, or land reclaimed from the sea edge. Although there
are many examples worldwide of heavy protecitors consideredhat thebest practice is to

adopt easy solus, friendly environment. Protective dams lead to wave reflectiosoands
increased beach erosioRough concrete dams in steps or with berme rockfill protection are
more “friendly” environment because they can dissipate some wave energy, redecing th
possibility of waves spill over structure and their reflection. The problem with heavy protections

is thatthe wave energy reflection causes accelerated loss of sediment and erosion protection at
the foot of dams. This leads to the need to build in éupuotection largest and most expensive.

Loss of access to beaches and beach erosion caused by heavy protections also reduce the
attractiveness of coastal tourism.

Light protections generally involvefitting or strengthening beaches as their use in cbasta
protection system. This can be done by sanding beaches, beaches process by which sediments are
artificially restored in November, with or without beach protection structures. Protections may
involve light and other techniques such as method of 'bypasstyrling sand beach.
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Beach protection structures are often used combined with light protections. Their goal is to
create a more stable beach that differs from the existing one and is in active process of erosion.
These mainly include the following:

Large dams and wave smash artificial reefs;
Spurs;

Rockfill and epiuri protections;
Combinations and variations of the above.

5 N S

(A) (b)

Examples of (a) protection from rocks on the South Tomi, near the Casino and (b) light
protection on the South Tomi, north of Tomis marina

The main objective of the Master Plan is to protect and rehabilitate the coast, so it is very
important that the proposed technical solutions are not only considered acceptable solutions in
terms of environment, they must reallyant to contribute to restoring and improving the
environment. This requires options to work with, and not to act against natural processes to be as
the "light".

Unit southern coast is a great shortage of sediment supply cuniémiut actual sediment
alimentationDeveloping technical solutions will require slight consideration of bsadilings
ard control structures, taking intaccount ofthe environmental problems of existing structures
to protect the coast area.

To avoid or limit the effects ofew buildings / structures on the environment, including control
structures of the beach, a usual method and recommended best practice is to make sanding beach
when construction of beach control structures. It is considered that a good way to build dams /
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epiursor control structures and to capuhe current season to sandbays, because we know
that this cause an increase in erosion to downstream cells.

A good solution may include one or more of the items mentioned above and therefore life,
investmentcosts, operating costs and maintenance costs will vary. The financial aspect is
therefore an important consideration in making decisions.

9.2.3 Assessment of options
The evaluationof thehypothesis 'Without intervention'

This hypothesis was initiallyrelyzed as a reference point, and later as one of four possible
options for intervention that have been studied at the beginning of policy options in Stage 1 of
development options and then in the analysis of Phase 3 of the multiple criteria in estpblishin
technical solutions for areas of intervention.

The evaluatiorreportmadeon the basis ofliagnosticdocumentoastal zones presented in
table form segment divided between coastal andssuator referring. Assessment tables present
information for @ch subsector summary of:

A coastal dynamics,

A nature and condition and remaining life for protective structures;

A erosion estimates for sigector, given the state of protection
works,

A built environment, land use, transport infrastructure and cultural
heritage

A protected environmental area (s) in the -sabtor and risks
hypothesis without intervention.

These assessments take into account the problems and possible deterioration of the dislocation
structures of protection, the impact of such policies auithntervention in coastal processes, and
natural and built environment.

Residual effects of coastal structures (assuming no intervention)

Lack of intervention implies an immediate termination of maintenance or design of existing
structures, and no estinvestment accomplished for new construction of protection the coastal

area. As a result, existing protective structures will be allowed to degrade and fall. Many of the
existing protective structures in Romania are now acceptable or unsatisfactorfingejoothe
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1 OO N
state of degradation and it is expected to fall in 10 years. Exceptions to this situation are those
structures that were built in recent years and thus would be expected that they take almost all the
way, if not the entire duration of the aysis of Master Plan. As part of the analysis undertaken
for this report, where there is coastal protection, taking into consideration the estimated duration
of operation was done before the advent of remaining erosion accelerated.

There is littleprotecton structuresalong thecoastof the Danube Deltprotectedn theNorthern
Unit of the Master Planand analyzedso thatthe degradation of thetructureswould have an
impact too low.

In the Southern Unit, where the number of protective structuregnsisant, degradation will

have a big impact. A strategy to intervene not exclude the possibility of demolition of structures,
except in case of danger to health and safety, and such structures would remain in position as it
deteriorates. This would hatlee effect of maintaining artificial shoreline along almost the entire
southern coast of units in the first few years after the implementation of such strategic policy,
while the structures would continue to exercise influence on the coastal zone. fal,giane
influence is expected to decrease gradually until the structure will deteriorate to such an extent
that in a sudden event have resulted in the effective collapse of this. An illustration of this point
would be, for example, a dabreak wave thatleteriorates until it breaks, or a ddomeak wave

of broad deteriorates and becomes ineffective after a storm. Once this happened, the structure is
considered to be destroyed, since it no longer exert influence on the natural processes taking
place at theoast.

Changes provided the coast and erosion risk areas

Where no protective structures constructed, no intervention is manifested by maintaining current
conditions and natural processes. This is the case of almost all Nordic units, where the process
takes place naturally. Sections along the coast that are currently stable or deposition process /
growth from lack of intervention would be expected very few changes at the shore line.
However, if the tendency to accumulate in the future are reduced ore@yvtrsre is a risk of
triggering erosion. If unprotected areas where erosion is an ongoing process, this process will
continue in the absence of intervention. Effects are likely narrowing shoreline beach or
withdrawal, depending on the nature bermei rjdbe risks of creating corridors in parallel with

the shore sandbanks that characterize the Northern Unit and Southern part of the unit and
associated effects on the hinterland. In the Northern Unit would result in increased risk they are
exposed to sigficant freshwater environments and salt of the Danube Delta Biosphere Reserve.

Southern Unit is largely protected. Where there are individual structure to protect the coast and
the southern end of May 2nd and Cossithin Southern Unit andouthpepu J8y of the Sulina,
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in the Northern UnitProtective effect of destroying the structure would be located, together with
sediment transport which were previously stored in upstream and there is an increased risk of
flooding and erosion in the hinterland. @ftthe destruction of the protective structure is
expected to accelerate the process of erosion due to natural coastal proceselelor resume and
shoreline will evolve towards a new equilibrium situation.

However, over a number of tourist areas in the Sontbait, there are many coastal protection
structures, which resulted in a situation of maintaining artificial shoreline. Since these structures
are expected not to destroy the same time, they tend to be in a similar state and thus their
degradation will ocur about the same speed. In such situations, their influence will decline
gradually as the processes taking place at the coast are repeated until they surrender. Following
the destruction of the protective structure, we have a period of acceleratexh arosi the
shoreline is a natural position, with all the risks associated properties in tourist areas

Advanced critical erosion areas have been identified as the beaches of Mamaia, Tomis Nord,
Eforie, Costinesti, between Olympus and Venus, Saturn amgjlia Pond. These are locations

that have been designated as critical areas, with a highly advanced erosion, the protective
structures damaged and endangered properties in the hinterland area.

The effects of socieeconomic level of the hypothesis withouhtervention

Most of the risks that target soeg@onomic aspects are concentrated in Southern Unit. Unit at
the Northern hinterland is the most natural measure, low ®ocinomic areas endangered.
However, southern coastal area includes many toussttse cities and ports of Constanta and
Mangalia. These areas are generally subject to erosion and many of them are critical erosion
areas in an advanced stage. According to the hypothesis without intervention, existing protective
structures would be lefo degrade, which for most of them probably will happen in less than 10
years. As mentioned previously, this would result in a period characterized by an accelerated
erosion process, as the shoreline responds, followed by a process of erosion coribngehieA
largest side of the southern coast, protective structures are maintained over time in a position
shoreline artificial sea properties built aa natural limit of the beach, or on land reclaimed from
the sea for create areas of development. In thasesc accommodation and tourist facilities,
residential areas, commercial property / industrial and transport routes are subject to greater risk
as the coast continues to erode and protection structures to destroy.

There are plans to Corbu urban areafmof Tuzla, Costinesti, 23 August and between May 2
and Vama Veche. In these areas there is also an identify risk for all planned developments under
these plans.
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In many parts of the coastal zones of Romania, the beach itself is also a goeecsoocine,
attracting tourists in the area and providing various facilities. While accepting the destruction of
protective structures would have an effect on sand beaches, maintained the position of these
structures, disappearing rapidly accelerated erosion ecamsl&ind reduction of beach width.

Phase | Evaluation of optior€Establish strategic policy
Approach and detailed information on options

The overall objective of the Master Plan is to stop or control coastal erosion, protect and improve
environmentafuality and increase the safety and living standards along the Romanian coast.

To achieve this objective, in the context of integrated coastal zone management, Master Plan
should:

identify areas at risk of coastal erosion;

causes of erosion;

establishand prioritize structural and nestructural measures to prevent erosion;
to combat the effects of erosion.

=A =4 =4 =

The first step in identifying strategic policy was to consider the adequacy of the four alternatives
for each suksector, namely: Without interméon, controlled withdrawal, maintenance and
advancement of the line protection line.

Appropriate strategy for management option for an area will depend on several factors, including
the nature of the risk, the property / properties at risk, environingffézts, the benefits and
costs and management objectives for the area.

Without intervention (FI)

This implies that strategic choice where protection structures are present, they will not be
maintained continuously and will left to degrade up to destm. Duration of destruction
depends on the structure and degree of exposure. Where no coastal protection, for example along
the line most of the natural shoreline Unit Northern FI strategy may be considered appropriate. In
such cases, it is assumed ttiare is no change in this situation and that actual modification of

the coast continues, unless it is affected either by changes along the section near the coast, or
changes in the factors the environment.
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FI version will not be an appropriate altermnatiwhere formations of the coast are at risk of
erosion.

Withdrawal controlled (RC)

This policy involves some form of human intervention in order to control the possible future
shoreline movement. Unlike shoreline maintenance strategy, in thisR€s¢he current
shoreline position is not fixed by heavy protective structures. Instead, it allows natural processes
to continue or be restored to some extent. How to implement this strategy varies from one area
that are being implemented.

For sections of coaalt erosion where there is currently no natural protection structures,
controlled exit strategy may be related to the use of soft protection options designed to slow
rather than prevent natural erosion. This category could include measures such as beach
regoration, remodeling or restoring natural beaches of the coast, to slow or delay the process of
erosion. RC option might be considered appropriate for 4@ort solution, in areas of
environmentally sensitive, where the construction of heavy structunes appropriate.

RC implementation strategy often requires study and consultation and could be at risk of
substantial investment costs for construction and that of some asset relocation costs. However,
RC strategy often can provide lebtgrm sustainableolution.

Along the cliffs, RC policy typically involves the use of measures to slow the erosion, and
consolidation at the coast or the use of-lde structures such as gabioanele. The intent of
application these measures is to slow down, rather thpret@nt erosion and therefore, unlike

the ML strategy, there is no certainty regarding the standard of protection. This approach could
be appropriate in places where the construction of protective structures not bring too many
benefits in terms of economibut where a temporary protective structure can provide the time
needed for physical property erosion on beaches to be relocated. In such situations, this policy
should be applied with caution because it may give false hope oetdomgprotection, althagh

it is likely that this is not the most sustainable solution.

Maintaining shoreline (ML)

Policy involves maintaining shoreline maintenance and improvement (as needed) existing
protective structures or building new structures along the shore linentufkee intention is to
provide a certain level of protection beyond the property line of protection, flood risk and / or
erosion.
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Implementation of this strategy may involve heavy protection solutions and / or light. Given the
fact thae this policy is Is®d on the idea that will stabilize the shoreline, there are implications in
terms of longterm sustainability and negative impact on surrounding areas, implications to be
considered. This strategy typically involves high costs of investment and / oensaine and
therefore there must be sufficient benefits to justify seconomic choice and its promotion.
Consequently, this policy is particularly recommended in areas with high economic value,
especially where it involves the construction of hard ptmtecstructures. In addition, it is
possible that the same strategy to be appropriate along the beach that borders the freshwater
areas, ecologically important, where there is permanent concern about potential flooding with
salt water of these areas, bstng lightweight structures.

Advancing existing line protection (AL)

The strategy involves advancing line of protection for the building of new structures of
protection beyond existing protection structures seaward limit of the coastal zone. The policy
does not include sanding beaches or building large damswavst, because such measures are
used with the intention of preserving a beach and are included in the option "maintain shoreline."

In most areas, this policy may have a significant impact ostabdynamics, both locally and at

the level of cell sedimentation. Therefore, it is not recommended for erosion along the beach or
where there are protected areas. The cost of implementing this option is usually high, therefore it
must generate a large argh potential economic benefit. Therefore, this policy is usually
applied only in coastal regions where either there is no likely impact on the adjacent shoreline, or
can be identified some major economic benefits.

Over the Romanian coast, this stratelggs been considered only in the ports potential
opportunities where existing port structures have an impact already. Elsewhere, the trend of
erosion of sedimentary material shortages coast and along the shoreline, along with high value in
terms of environrant, especially in the Northern Unit, lead to the conclusion that the advancing
line of defense policy is not one right.

Preferred strategy of the Romanian coastal zone

Evaluation results are summarized in table strategic synthesis in Appendix D ofdtes Plan.

The table includes a summary of information on risk assessment of erosion protection structures
present status and score four strategies, calculated on the basis of a system of check marks and
X's in terms of impact, risk assessment strategly matintervention .
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Phase Il Evaluation of options- Prioritize areas for intervention
Phase Il evaluation of options included two key steps:

A Selecting appropriate intervention options, step have been taken
into account the type of protective struesirwhere this exist,
natural processes of erosion and risks without intervention
strategy.

A Prioritizing areas of intervention. In some locations it was
necessary to further the division of sséxctors in areas, division
that account for state protectiamnustures and erosion risks.

Evaluation of potential technical solutions identifyed in Phase Il requires particular attention to
the types of technical solutions that may be suitable locations in which the preferred strategy is
either maintaining shorel@or controlled withdrawal.

Potentialtechnicalsolutionsarepresentedn Table9.2.1
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Grovnes are shoreline control
structures, located perpendicular to
the shore, crossing part of, or the
entire, littoral zone, They can be
constructed from various materials.

Grovnes impede the long-shore drift,
causing sediment, resulting in
accwmnulation of sediment on the
updrift side of the grovne. In order to
minimise the down-drift erosion
effect typical of these structures, these
should be utilised along coastlines
where the net transport is low but the
gross transport is high, i.e. there is
transport in both directions that will
mitigate some of the downdrift effects
in the net transpert direction. Thev
may also be designed to allow
transport once the groyvne bays are

tilled.

Grovnes are traditionally designed as
one part of a coastal erosion risk
management scheme, normally in

They can be very effective at
retaining a beach, is the most
effective form of sea defence, as it
has the ability to adapt naturally to
changes in wave conditiens and to
dissipate wave energy.

Rock grovnes have the advantages
of simple construction, leng-term
durability and ability to absorb
some wave energy due to their
semi-permeable nature,

Variable levels of protection can be
provided along the frontage.

Although groynes encourage
upper beach stability and reduce
the maintenance commitment for
recvcling or recharge, they still
disrupt the natural nearshore
processes, potentially creating
downdrift erosion if an adequate
level of maintenance is not
provided.

The lifespan of grovnes depends
upon the material used in
construction, with rock grovnes
having a longer lifespan.

They can impede watersports
and some beach activities and are
also a potential hazard if climbed
upon.

They have a high visual impact
and can totally alter the natural
planform of a stretch of shoreline.
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GROYNES combination with beach recharge, but
Existing Shoreline can also be used in combination with

a revetment or vertical wall.

Timber, rock or
Masonry groyne

f f /

Predominant Wave Direction

Offshore breakwaters Detached breakwarters (also known as If properly designed these They need to be carefully
reefs) and submerged breakwaters structures can be an effective way to designed otherwise they can:
are distinct from grovnes as their either hold a recharged beach or -induce hazardous rip currents
principal purpose is to alter the stabilise an existing beach. which, in some cases, can
nearshore wave direction and ENELgY. Variable levels of protection can be encourage the loss of sediment
to crea’Ee an e11m011_1T19nt conducive provided along the frontage. through the gaps between the
fl?r Seldjmf#t depos'iittm, I:thﬂ than Submerged breakwaters encourage structures, de:epenj;ng the seabed
SHply e g secunent. ] marine life; they can provide habitat at those locations;
These structures tend to be suitable for shellfish with potential -cause water quality issues due to
for beachefs where cross-shore advantages for water quality and stagnant water;
transport is a key process. sediment supply. -promote the deposition and
A salient, or pocket beach, is the accumulation of fine sediment
characteristic evolution of the and flotsam;

shoreline in the lee of the structures.
If the salient reaches the structure, a
tombole forms; this can then act, in

-adversely affect the nearshore
transport of sediment and

therefore impact on downdrift
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combination with the breakwater, asa areas.
grovne; thereby affecting littoral
transport along the beach.

Offshore breakwaters can also be
visually intrusive,
Ottshore breakwaters may be surface

They require time to design
piercing or, where less shelter is

properly and can also be difficult
and costly to construct because of
Another form of detached breakwater their position offshore.

is the Artificial Reef. These are
sometimes constructed from

required, submerged.

They are also a potential hazard
to vessels and bathers.

alternative or recvcled materials and
the purpose may be to provide
habitat or to improve surfing

conditions.
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Rock headlands and shore connected
breakwaters

Artificial rock headlands and shore-
connected breakwaters can create
stable pocket beach formations by
modifying the incoming wave climate
between adjacent structures.

They are generally positioned along

If well designed they can be used to
create or maintain good amenity
beaches in areas where a
combination of longshore and cross-
shore control is needed.

They tend to have a long design life

Artiticial rock headlands and
shore-connected breakwaters
tend to be significant rock
structures with a large footprint;
they therefore have a high visual
impact.

trontages where the net long-shore and They tend to have large capital
transport is limited and are
commonly used to maintain

artificially replenished beaches.

costs, and will still require some
maintenance to ensure no rock
movement

Variable levels of protection can be
provided along the frontage.

They can be used to create better

amenity beaches and the structures They can impede watersports

can be designed to also function as and some beach activities and are

promontories with walkways. also a potential hazard if climbed

upon.

They mav cause leeward
r deposition of tines and flotsam,

Predominant Wave Direction

which has both ecological and
beach quality impacts.

There is limited design guidance
currently available.

Rock ~ Rock or Concrete

Armour

They can cause downdrift
eros1011 1S5UEes.

Diagrams taken from Fleming and Reeve
(2003)
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Beach recharge with sand

BEACH NOURISHMENT
~ Existing Shoreline

Routine beach
re-nourishment

—— Bey,.
Listora] _h"*--..‘:f_'”r
Movemeny e
/A B
S

Predominant Wave Direction

+ Routine beach
.r/ re-nourishment

‘ . SWL

Initial sand fill /'
an original beach

Diagrams taken from Fleming and Reeve
(2005)

Description

Beach recharge is a ‘soft” coastal
defence solution.

Sediment is placed on the beach,
sourced from outside the sediment
cell, either from an offshore site, from
land based quarries or river beds.

Beach recharge can be implemented
on its own or in combination with
other options such as erosion control
structures (e.g. groynes) to retain the
new beach material. This depends
upon the dvnamic nature of the
shoreline in question.

Beach recharge can also be used in
combination with artificial recycling
to counter alongshore losses, Beach
recycling is an operation, typically
with excavators and dumper trucks,
to transport beach material that has
been transported downdrift back to
an updrift location in the same
sediment cell.

It is very important to select
appropriate sediment grain size and
mineralogy for the project site, which
should normally be coarser or similar
to the naturally occurring material at
the locatior.

Advantages

It has the advantage of re-
establishing a ‘natural’ beach, which
is the most effective form of sea
defence, as it has the ability to adapt
naturally to changes in wave
conditions and to dissipate wave
energy.

This solution is less likely to cause
erosion problems downdrift than
other engineering solutions.

It offers up a more environmentally
acceptable use of natural material.
This solution can be used to
inecrease beach space and create
amenity areas.

It mav enhance coastal habitats for
plants and animals.

It does not limit future options for
management of the coastline.

Disadvantages

Erosion of the beach will
continue if natural sediment
supply is restricted, therefore,
further beach replenishiment may
be necessary in the future.

It may alter beach quality and
morphelogy with potential
introduction of non-native beach
material, which may differ in
colour, mineralogy or texture,
Envirommental impacts at
dredging source site needs
careful consideration. Potential
impacts on other coastal
communities also need to be
considered.

There may be difficulty in
sourcng new material in the
future, either due to availability
or cost,

It may be difficult to convince
locals that this is an adequate and
long-term solution.
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Option

Description

Sand bypass

Sand bypass is a special measure to
solve the problems of siltation at the
entrance of ports or inlets and of
related beach erosion at the down-
drift side, Sand is dredged from the
up-drift side and transported to the
down-drift side through a pipeline,
by a hopper dredge, or by dump
trucks,

It is a site-specific solution and

Advantages

It can be a relatively low cost
solution in comparison with other
options, e.g. building a new sea wall
or the having to find new sources of
sediment for recharge.

It reinstates natural littoral links
and mitigates the environmental
impacts of port structures and
training walls / jetties.

It involves the relocation of

Disadvantages

Depending on the technique
applied there is potential
disturbance to benthic
communifies.

It may affect sediment circulation
and excessive recycling may
cause problems in the source
areas.

To be effective, the dredged
material needs to be placed in the

nermally only applied where there naturally occurring beach sediment right location.
are long shore-perpendicular so there are no issues with the Duee to variability in longshore
structures that have interrupted the - 6 OF O y e
, : sediment type or grade. dritt rates, operations need to be
natural longshore drift, _ ! .
There is potential to create new flexible.
habitat through improved beaches There is a long-term commitment
downdrift as needs to be repeated at regular
Used in conjunction with other intervals; therefore there are
solution it can help prelong the potentially significant operation
lifespan of a scheme, costs,
. py . . L LA SIS EISE [ [
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In cases wher¢he preferred strategy without interventionmanagement options sgkctor has
not been analyzed. These technical solutiomdude some types of protective structures
presented in previous sections.

It should be noted that not all sgbctors covering locations complete and that somesaciors
have more locations. This is established by state protection structures amdercases, the
location of previous feasibility studies prepared for some sites.

Investment program will take into account also some specific issues such as the proposed
infrastructure, beneficiaries measures, time and implementation costs, maintembaogperating
costs.

In Phase Il, to determine priority intervention areas was taken into account the following factors:

A environmental risks for application without intervention strategy;

A state structures and beaches of coast protection and their
effectiveness;

A human health and safety risks;

A time required to develop technical solutions, including feasibility
studies and reports of environmental concerning impact
assessment.

A summary of the priority areas of intervention and is found in the table bé#l®hould be

noted that the list of priority projects and only include sites that are likely to options sanding
beaches short term, be necessary to preserve beaches reinnisipari and medium and long term.
This is not because the locations are part ofiteensll be the same.

The two down figures presents a summary of the chosen strategies:
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Figure 9.2.3.2. Summary of preferred strategies for Southern Unit

Table9.2.3.1.Listeof prioriti esfor interventionprojects
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Image (C) 2010 DigitalGlobe
Image (C) 2010 GeoEye
Data SIO, NOAA, U.S. Navy, NGA, GEBCO
(C) 2010 Cnes/Spot Image

Legenda . . e Interventie proiecte -
Sectorul nordic al litoralului romanesc
[ rermen Lung
D Termen Mediu 0 5 10 20
) rermen scurt Kilometri

Figure 9.2.3.3Location ofinterventionprojectsin Northern Unit
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Image (C) 2010 DigitalGlobe
Image (C) 2010 GeoEye
Data SIO, NOAA, U.S. Navy, NGA, GEBCO
(C) 2010 Cnes/Spot Image

Legend

Priority N Intervention projects -
[liongterm | Romanian southern littoral sector
I Medium term — g 0 25 5 10

D Short term §

Figure 9.2.3.4Location ofinterventionprojectsin SouthernUnit
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Phase IIl Evaluation of options- Develop and evaluate options
Methodology

If the areas for which measures have been proposed Phase Il intervention (as opposed to cases
where the chosen solution without intervention) were developed options for low, medium and
high intervention (ie options minimum, average and maximum) . Optiorespreposed for each
subsection, and where intervention projects have been proposedssaellsuksectors were

divided into smaller areas. It is important to note that these options are options considered initial
(preliminary), which, after careful cowlgration of the Master Plan of the SEA, could move to

the stage of feasibility studies, to prepare detailed proposals.

In Phase lll, the proposed preliminary options for all versions of intervention (no intervention,
minimal intervention, average and nraxim) were subjected to a multiiiteria analysis based
on 13 environmental objectives, social and economic development for the duration.

Multi-criteria evaluation matrix applied is shown in the table below. Preliminary assessment of
options was scored earding to a system to show if that option is likely to meet objectives (for
example, to reduce the problems identified in the case without intervention) or not, on a
comparative scale from 1 to 3 for the degree of fulfilment targets, where they thinthéha
different level of impact.

For factors that could contradict the objectives or where some objectives can be met and others
not (eg if competition between terrestrial and marine protected sites) is given a score neutral as
neutral score is also given the case objectives considered inapplicable to a particular sub
sector or a particular option. For this mutiteria approach, the score for the economic criterion

was madesubjectively, using a comparative assessment of options.

It should be noted that this is a preliminary analysis, its purpose being to help to understand at
the outset of the likely impact of eadption and allow discussing with interested parties.
Following approval of the Master Plan will be developed feasibility studies for each area
(project) in hand surgery.

Table 9.2.3.2 Parameters of muttiiteria analysis for preliminary analysis of optis

AV(E] offAssessment category
sustainability

Working with natural processes / impact on coi
Environment dynamics.
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Coastal habitat restoration

The possibility of improving water qual
(assistance in meeting WFD objectives)
Protectionof cultural heritage

Important project in terms of environmer
objectives for land use plans

Important project in terms of meeting
objectives for protected sites (Natura 2(
Biosphere etc.)

Social Number of properties / houses protected

Improving the level of safety for individuals
communities

Protection or creation of employment opportun
of workers

Infrastructure protection and business commun

Economic Present value of project costs (investment
maintenance cts)

Potential to generate business opportunities

Potential to generate income at the natior
regionalnivel

Minimum, average and maximuminvestment options :

Minimum intervention option is, in most cases, a minimal solution that could be imkmhten
reduce the risk of erosion and improve public safety issues. However, most times, minimal
intervention is not able to restore beaches, as the average lost substantial value.

Obijectives and selecting the appropriate

After evaluating options based tigh level sustainability criteria, was selected an appropriate
preliminary option for edtarea of intervention in part.

Evaluation of multcriteria options was based on evaluation factors in pile environmental, social
and economical sustainable devetmmt, as was specified in the table above.

Following this assessment a preferred option was selected, in accordance with the Master Plan's
goals to protect and improve environmental quality and standard of living and to increase public
safety, especiallin the Southern Unit, where protective structures is in poor condition and much
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of the coastline is affected by erosion. Because environmental conditions are improving key
criterion Master Plan has not paid particular attention to economic issues thabylouequire
an option or anothemhe method of choosing the preferred option used astage approach:

A Options were classified according to environmental objectives met,
without taking into account the degree to which they had been met.
Were two of tle priority objectives- "The potential for water
guality improvement (assistance in meeting WFD objectives)" and
"The importance of the project in terms of meeting the objectives
for protected natural sites."”

A Following this initial classification were asssed soci@conomic
objectives, with particular emphasis on improving the safety

population.

Preferred options are summarized in the following (Table 9.2.3.3), together with some brief
comments on the rationale for selection of certain options for eaalsaparately.

Table 9.2.3.4Appropriate option for Romanian coastal

Area of interventionjPreferred option

(project location)

description of the

Justification

(Key factors in choosing)

Laguna Sulina Canal, and tllLow
Musura |adjacent arm Jetele
north (to alleviate tk
problems of erosion
the channel probe)
Channel |Channel probe Low
probe

, **www.blomasa.com

by-pass periodic sediments
the northern part of Suli
Canal structures or fro
maintenance dredgg anc
placement Sulina Canal st
sectors Sulina and / or chan
probe.

Shore power by downloadi
off the beach submerg
dredged sediments.

, office@blominfo.ro

Environmental objective
including objectives of protect
natural sites;

Medium and maximum options
not meet in the protection
infrastructure, loss or damage |
to canal ngigation;

Allows the accumulation
sediment for the preferred opti
for the probe channel.

Environmental objective
including objectives of pitectec
natural sites;
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Portitei moutl/Average
(Local protectiol
structures for beas

tourism)

adjacent  1Maxima
Periboina (optior
related to dam itse
was not considered)

Dam
Edighiol

adjacent  1Maxima
(option:

Centr &It r TOF glo.viBtkdiue. Te@Grcguo, v i.Nk@ neh o Wiugla ,

Caramfil

Nr .
ConstanSa,
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related to dam itse
was not considered)

North North Mamaia Average Sanding with a sand beach,

Mamaia m in width

Mamaia Mamaia center Maxima Construction of new dar

center stability of the beach / pi
breakwave of rock an
performing sanding work of tl
beach, 60 m in width

South South Mamaia Maxima Rehabilitation,  improveme

Mamaia and construction of ne
protection  structures  wi
beach sanding

Tomis Tomi Tomi North an|Maxima Renovation, improvement a

Nord Central construction of new protectit

strucures with artificial beac

restoration. The other secc
option did not meet;

Meets the socik@conomi
objectives including improveme
of health and safety and protect
of property and infrastructure.

Meets most environmen
objectives, including objectives
protected natural sites;

Lack structures maintain wi
character of the beach;

Meets all socieeconomit
objectives, including the hea
and safety ofthe population, ¢
well as the protection of prope
and infrastructure.

Meets most  environmente
objectives, including those
water quality objectives neut
score of protected natural sites;
Meets all socieeconomit
objectives, including those
health and public safety and th
relating to protection of propel
and infrastructte.

Option promoted as part of t
feasibility study for priority areas
Significantly better scores in .
sociceconomic objectives
including in terms of health a
safety.

The choice of  minimu
intervention would not meet |
criteria for health and safety.

Option promoted as part of t
feasibility study for priority area.
Meets most environmen

sanding objectives.
Includes potential to impro
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water quality.

Significantly better scores in .
socioeconomic objective
including in terms of health al
safety.

South South Tomi to thMaxima Rehabilitation,  improveme Option promoted as part of
Tomi Hotel Palas and construction of ne feasibility study for priority area.
protection structures and bei
sanding
From the Hotel Palé Maxima Building a new structure cli Given the nature of tt
Constanta port until foot building to replace tt intervention area, few options f
existing one and provic to meet environmental objective:
additional protection Meets most of the key sock
economic objectives, including t
improvement of safety a
protection of property ar
infrastructure.
North For the dam bre¢Maxima Rehabilitation,  improveme Meets most environmen
Eforie wave Agigea to Gre and construction of ne objectives in a greater extent tl
Star protectbn  structures  wit other options;
beach sanding Includes potential to impro
water quality;
Meets all key socigconomit
objectives, even to a greater ex
compared to other optior
including in terms of improvin
safety levels.
From sea to Hotel St Maxima Rehabilitation,  improveme Option promoted as part of t
Belona (tourist por and construction of ne feasibility studyfor priority area;
(North Eforie) protection  structures  wi Includes potential to impro'
beach sanding water quality;
Significantly better scores f
socioeconomic objective
including in terms of health a
safety;
Intervention option does not m
all the criteria of minimum heal
and safety.
Eforie- Eforie - Central Zone |Low Without repairs to existir Greater extent fulfillment «
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central structures. Frequent sand

area beach.

South South Eforie Maxima Rehabilitation,  improveme

Eforie and construction of ne
protection  structures  wi
beach sanding

Costinesti|Guidance from thMaxima Rehabilitation,  improveme

lock wall to the sout and construction of ne
of Lake Villa Albatro protection  structures  wi
(Costinesti South) beach sanding

Olympus- |From the Hoel Maxima Rehabilitation,  improveme
Venus Maramures to Garofi and construction of ne
(Olympus) protection structures with wid

bays and beach sanding.
Neptune Epiul Low Reabiltarea and improve t

existing structure

) *®www.blomasa.com (., office@blominfo.ro

environmental objective
including targets protected sites;
Sociceconomic objective
including those on propertyanc
infrastructure protection;

The introduction of new contr
structures of the beach in an ¢
sensitive to the environment is |
likely to become an accepta
solution in this regard.

Fulfilment of environment:
objectives, including the potent
to improve water quality- an
existing problem at the moment.
Meets all socieeconomit
objectives, including protecting t
property and to improve safe
levels.

Meeting the envonmenta
objectives, including potenti
water quality improvement;

Meets all socieeconomit
objectives, even to a greater ex
than other options, includii
regarding the protection a
improvement of safety propertie!

The fulfillment of environment;
objectives, including potenti
water quality improvement;
Neutral score goals on protect
sites;

Sanding in the absence
structural improvements can bt
successful option than short terr
Fulfilling all  socioc-economit
objectives, including in terms
protecting property and impro
safety.

Environmental objective
including the potential to impro
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From Lake to the hot Maxima
Slivia Tisman:i
(Jupiter- Venus)

Pond Pond Mangha Maxima
Mangalia

Saturn - From Hotel Cerna iMaxima
Mangalia the  Hotel  Dian
(Saturn)

Rehabilitation,  improveme
and construction of ne
protection structures with wid
bays and beach sanding.

Sanding beach: 60m wid
length will be determined in £

Rehabilitation,  improveme
and construction of ne
protection structures with wid
bays and beach sanding.
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water quality- an existing problel
at the moment;

Sociceconomic objective
including increasing the level
safety.

Environmental objective
including the potential to impro
water quality problem exists
present;

Sanding beach in the absence
structural improvements can b
successful option than short terr
Meets all socieeconomit
objectives, including increasi
the safety measures, and eve
greater extent than  oftt
objectives.

Environmental objectives in
greater extent than other options
Meets objectives of protect
natural sites;

Fulfiling all  socio-economi
objectives, even in a greater ex
thanother options;

The introduction of new contr
structures of the beach in an ¢
sensitive to the environment is |
likely to become an accepta
solution for its protection.

The fulfillment of environment;
objectives and to a greater exi
than other options;

Fulfilling the potential to improv
water quality problempresentl
existing, neutral score goals
protected sites;

Fulfilling all  socioc-economit
objectives, even in a greater ex
compared to other options.
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From Diana to th/Maxima Construction of new protecti 1  The fulfilment of environment;
dam Mangalia Hot structures with wider bays a objectives and to a greater exi
North making a sanding of the bea than other options;

(Mangalia) 20m in width 1 Fulfilling the potential to improv

water quality- an existing proble:
at the moment; neutraicore goal
on protected sites;

1 Fulfiling all socio-economi
objectives, even in a greater ex
compared to other options.

May 2 May 2 Low Rehabilitation ~ of  existin 1 Score neutral in terms
structure improving water quality, othi
options do ot meet the require
score;

1 Key socieeconomic objective
including those on the level
safety for individuals ar
communities.

I Sanding options can not be a be
acceptable solution in the vicin
of sensitive marine sites in ter
of environment.

CHAPTER 10. Measures for monitoring significant effects of implementing the plan

Area of intervention |Preferred option

(project location) Strategic Brief description of the option chosen Monitoring measures
Option

Sulina ChannelJetele [FI The sediments periodic Byassin the northern Estimated sedimentation dynamics
and the adjacemtorth part of Suina Channestructures odredgingfrom | yalele(=[Tqle[ 1ol 6101001 1= 0 ol g IS E=rE 100 S o] 6) )
arm (to atenuténe the maintenancef Sulina Channelandthe

problems of erosion ir placementn the Sulina Channel ansub-sectorsof

the channel probe) Sulina and / or channel probe. Monitoring by measurements of the

line beach and the bathymetry ofreal
Solutions will be completed by further studies ar effects

chosen solutic_ms will take into account the The adjustment of the model based o
recommendations of the Management Plans the results of field and adjusting
ROSCI006%f the Danube Delta arROSPA0031 technical solutions to achieve desired
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RazimSinoeComplex areas. outcomes

ProbeChannel Fl Shorepower by downloading submerged dredge Estimated sedimentéion dynamics
sediments off the beach. modeling isobtaining by the bypassin
Probe Channel sector.

Monitoring by measurements of the

line beach and the bathymetry of real
effects

Adjustment model based on the result
of field and adjusting technical
solutions to achieve desired outcome

Portita Mouth RC Beaches sanding width of 15 m and repairing  |\/{e/aliie)ilale) =iaigilz aba =z S i=palepis o= ) '

(Local protection existing structures beach and the bathymetry ofreal effects
structures for beach
tourism)
the adjacent dam fror RC Management entrance Monitoring annual by measurenents of the line|
Periboina (ptions beach and theevolution of the submerged
related to danitself Solutions will be completed by further studies ar A= EE R E e
werenot considered) chosen solutions will take into account the
recommendations of the Management Plans Monitoring direction, flow and current
ROSCI006%f the Danube Delta arROSPA0031 intensity of communication between

RazimSinoeComplex aeas Sinoe lagoon and the sea

Theadjacendamto ML The repaiing of the existing epiurs and of the  [\/lelaliteldlale | =1aia Il 9/l b=l s il Tl
Edighiol (options managment entry . beach and theevolution of the submerged
related to dam itself bathymetry of the beach.

werenot considered) Solutions will be completed by further studies ar
chosen solutions will take into account the
recommendations of the Management Plans
ROSCI006%0f the Danube Delta arROSPA0031
RazimSinoeComplex areas.

North Mamaia ML Sanding with a sand beach, 60 nwiidth Monitoring annual by measurenents

of the line beach and theevolution of
the submerged bahymetry of the
beach

Monthly monitoring of bathing water
quality;

Annual monitoring of the evolution of
benthic fauna.

breakwave of rock and performing sanding work of the line beach and the evolution of
the beach, 60 m in width the submerged bathymetry of the

beach.

Middle Mamaia ML (U) |Construction of newstabilitydams of the beach / Monitoring annual by measurements
Montly monitorin g of bathing water
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quality;
Annual monitoring of the evolution of
benthic fauna.

South Mamaia ML (U) |Rehabilitation, improvement and construction of Monitoring annual by measurements

new protection structures with beach sanding of the line beach and the evolution of
the submerged bathymetry of the
beach.

Monthly monitoring of bathing water
quality;

Annual monitoring of benthic fauna
evolution ..

North Tomisand ML (U) |Renovation, improvement and constructadmew Annual Monitoring the measurenents
Middle Tomis protection structures with artificial beach sandin of the line beach and theevolution of
the submerged bahymetry of the
beach

Monthly monitoring of bathing water
quality;

Annual monitoring of the evolution of
benthic fauna.

South Toms to the ML (U) |Rehabilitation, improvement and construction of Annual Monitoring the measurements|
PalasHotel new protection structures and beach sanding of the line the beach;
Monthly monitoring of water qual ity

Annual monitoring of the evolution of
benthic fauna.

From thePalasHotel |ML (U) |Building a new structure cliff foot building to Water quality monitoring;
until Constantdort replace the existing one and provide additional Annual monitoring of the evolution of

protection benthic fauna.

Agigea- For the break FI/ / ML  |Alternative solutions: Mapping habitat distribution from
wavedam of Agigea t(|(U) 1170 to 1110

Steaua de Mare 1. Nointervention in the area; Monitoring the population dynamics o
Pholas dactylus before, during and

2.identificarea technical solutions leading to natt after the works

accumuation of sand in the area. Monitoring of sediment migration in
the area after sanding.

Eforie North- From ML (U) |Rehabilitation, improvement and construction of Mapping of species distribution and
Steauale mare to new protection structures with beach sanding Donax trunculus Donacilla cornea
Hotel Belona (tourist before work

port)

North
Eforie
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Monitoring the population dynamics o
Donax trunculus Donacilla and corne
before, during and after the works
Monitoring the shoreline and
submerged beach batimetriei after
sanding

Monitoring the granulometric
composition of sediments after
sanding.

Eforie- Certral Zone [FI/ ML
(8)) Alternative solutions:

1. Do not make any site worki or in its
vicinity.
2. Identification of technical solutions that Based on research, identification of a
lead to natural accumulation of sand or period and methods for sanding
the beach that borders the site. artificial beach as possible to
reproduce the natural phenanenon of
sanding or accumulation of sediment i
the area, both short term and long
term
Monitoring the population dynamics o
Donax trunculus Donacilla and corne
before, during and after the works
Monitoring the shoreline and
submerged beach batimetrieafter
sanding
Monitoring the granulometric
composition of sediments after
sanding.

South Eforie ML Rehabilitation, improvement and construction of Annual monitoring by measurement
new protection structures with beach sanding of the line beach and the evolution of
the submerged bathymetry of the
beach
Monthly monitoring of bathing water
quality;

Annual monitoring of the evolution of
benthic fauna.

Costinesti|

Guidance fromthe ML Rehabilitation, improvement and construction of Mapping habitat distribution from
lock wall to the south new protection structures with beach sanding 1170 to 1110

of Lake Villa Albatros Monitoring the population dynamics o
(Costinesti South) Recommendations: Pholas dactylus before, during and
after the works
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1. Do Not achieve any works that affect tt Monitoring of sediment migration in
natural rocky shore at Hotel Forum the northern area of the site Costinest
(northern limit of the sitROSCI0281 23 August after sanding.

Costinesti 23 August)

2. Inthe technical solutions adopted to -
identify solutions to mitigate the loss of Annual monitoring by measurement
sediment within the Natura 2000 site. of the line beach and the evolution of

the submerged bathymetry of the
beach

Monthly monitoring of bathi ng water
quality;

Annual monitoring of the evolution of
benthic fauna.

Olympus- From ML Rehabilitation, improvement and construction of Annual monitoring by measurement
MaramuredHotel to new protection structures with wider bays and b of the line beach and the evolution of
Garofita sanding. the submerged bathymetry of the
beach

Monthly monitoring of bathing water
quality;

Annual monitoring of the evolution of
benthic fauna.

Neptune- Neptune ML Reabiltation and iproving ofthe existing structur: Annual monitoring by measurement
jetty of the line beach and the evolution of
the submerged bathymetry of the
beach

Monthly monitoring of bathing water
quality;

Annual monitoring of the evolution of
benthic fauna.

Jupiter - Venus- From |Fl Rehabilitation, improvement and construction of 11708 with Cystoseira barbata habita
TismanalLaketo Slivia /ML (U) |new protection structures with wider bays and b mapping of Carmen hotel right before
Hotel sanding. work, measuring the density, coverag
and biomass of this species,
1. Do Not have madany works that affect characterization of associated fauna
the bay formed between the two rooms biodiversity
next epiuri Carmen, located inside the Monitor all parameters listed above
0281 ROSC Cap Aurora site, likely to annually before, during and after work

lead to limit free communication with th
sea or clogging with sediment.

2. In this work area may be allogi@nly
two epiuri recovery, provided that the

Annual monitoring by measurement
of the line beach and the evolution of
the submerged bathymetry of the
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works to be carried out only on the face beach
from a wide epiurilor.

3. To reduce the negative impact of high
turbidity waters, sanding or constructio
of dams to be done in good weather, ci

Monthly monitoring of bathing water
quality;

sea, little wind (up t@-3 Beaufort winds Annugl monitoring of the evdution of
and high grade level-2 Douglas). benthic fauna.
Monitoring of sediment migration in
the shore area of the sitéurora Cape
after sanding.

Pond Mangalia Silvia ML Sanding beach: 60m width, length will be Annual monitoring by measurement
Hotel - CernaHotel determined in SF of the line beach and the evolution of
the submerged bathymetry of the
beach

Monthly monitoring of bathing water
quality;

Annual monitoring of the evolution of
benthic fauna.

Saturn- Froml Cerna |FI/ml  |Rehabilitation, improvement and construction of Monitoring the surface of the areas
Hotel toDianaHotel |(U) new protection structures with wider bays and b covered with Zostera noltii habitats
sanding. 11101, 11768 and 11167 with
Cystoseira barbata with Arenicola and
Alternative solutions: Callianassa, their quality and
representativity
1. Do not carry out demolition of existing
structures, construction of new structur Annual monitoring by measurement
for protection and safing. of the line beach and the evolution of
2. Will be limited rehabilitation works of the submerged bathymetry of he
existing structures. beach

3. ltis a beach sanding job done only in tl
last two epiuri socket formed between |
southern coast Mangalia, where you cz
accept a sanding 20m.

Monthly monitoring of bathing water
quality;

Annual monitoring of the evolution of
benthic fauna habitats of interest to all
site

Mangalia from Diana ML Construction of new protection structures with Monitoring the surface of the areas
hotel to the dam of wider bays and making a sanding of the beach, | covered with Zostera noltii habitats
North Mangalia in width 11101, 11708 and 11167 with
Cystoseira barbata with Arenicola and
Callianassa, their quality and
representativity
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Annual monitoring by measurement
of the line beach and the evolution of
the submerged bathymetry of the
beach

Monthly monitoring of bathing water
quality;

Annual monitoring of the evolution of
benthic fauna habitats of interest to all

site
May 2 May 2 ML Rehabilitation of existing structure base of cliffs f  Annual Monitoring by measurements
intermittent protection of the line beachand the evolution of
the bathymetry of the beach .
Recommadations: 1 Monthly monitoring of bathing water
quality;
Hard Protection work® support the cliff and the I Annual monitoring of the evolution of
roadn which linksthe afferentfishing portand benthic fauna habitats titles of interest
2Mai and sanding to wide for beach restoration, in the site
width of 60m.

CHAPTER 11 Non-Tehnical Summary
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ANEXES:

Al . Summary Assessment Strategy options in Northern Unit
Summaryevaluation ofstrategigpolicies in Southern Unit
A2. Priorization of the interention areas
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Without intervention (FI) Withdrawals Controlled Maintaining Line (ML) (U Advancing Line (AL)
(RC) indicate light use
alternatives, along with
other defense systems, or
solitary)

MusuraBay Strategic option was defined for thelt is an elongated area, which is Currently, there is line of defense aThis suboption is not
(state border dry beach, seaward side of the durgrowing. RC will avoid adverse future assets at risk of erosion and appropriate

with Ukraine island that represents the border. effect on birds listed in the Blackflooding, so this ption is not taken

until the Sea and the development will  into account.

Sulina provide natural protection land a

Jetelele) BE is a continuation of the current teghater habitats (and species
approach because there defenses -« inhabit them) in the Danube

along thisportion of the coastThe Delta Biosphere Reservélo
area is currently expanding, socioeconomic goods exposed t

advancing in the lagooBE will o nificant risks, therefore, build
avoid impact on birds in the Black line of defense is not deemed

Sea and the development will prov adequate, can be recognized un
natural protection land and freshwegome major benefits in terms of
habltat_s (and species that _|nhab|t creating new habitats.

them) in the Danube Mia Biosphere
Reserve No socieeconomic goods
exposed to significant risks, so eve
if this trend were to reverse, and th
area would be subject to erosion a
occasional flooding, there would be
risks to the property.

Jellys of Not applicable. Not applicable. The existing structures are port ancNot applicable.
the the navigation structures, not structure

X coastal protectionThe structures wi
Sulina be preservedWork on existing
structures could have a negative
impact on the integrity of Natura
2000 sites available.

It is a beach with sand dunes with . The locations of depth, by buildir This can help prevent flooding and It is not appropriate in this are:
wide portion, which houses the  defense lines, the RC could be ainfiltration of salt water into

freshwater wetlands, recognized soluion, if in the future will freshwater wetlands of the Delta, b

worldwide. Southern end is a perisiincrease the risk of flooding or  only through an aggressive approa

@ >¥www.blomasa.com @ office@blominfo.ro ,

tr &ltrTOYF glevmlﬂgdr/lud Te@rcquo v iNk@ reb o Rou@@n i a, 130010150, Fag:+40 2465218522 45 606
et.3, sector 1, RomOni.g Tel: +40 31 437 01 24, Fax:
| C o Fréx -8 24 48UT0 L d %




&s 5 oM

IMAGING THE WORLD

There are lines of defense of the perisipului fractionation. that by rebuilding the beaclt.is
coastal zone, except for one rocky thought that might be favored as a
embankmentHowever, this area is natural process of constructing hee

The main benefit would be long
term protection of freshwater
habitat and a flood of salt water
infiltration.

defensive structures in this
environment sensitiveMaintaining
the line is a possible negative impa
on the integrity of the Black Sea
resorts.Rocky dam could be
These lines of defense will be  Maintained oimproved, but only us
created along the open coam ~ heavy protective structures would k
would not affect the sediment  inappropriate because it is an area
dynamics and would have limitecthat develops naturally.

visual impact.

affected by jetelele from Sulina,
which keeps this stable dynamics.

For most coastal areas, Fl is a
continuation of current managemel
practice.Currently, this sector is
growing under the influence jetelelr
from Sulina. There is a vy low risk
of erosion in terms of territory built
and protected areahere is a rocky
embankment that will deteriorate
over time, affecting probably local
and coastal processes.

e

Channel prob¢This subsector is characterized by Because there is a high rislath  This policy could prevent floods anOption is not appropriate for th
perisip protecting wetlands globallyperisipul to split, and the globallysaline infiltration in the Danube Delarea
recognized Dune system is very  recognized wetlands to be floodewetlands globally recognized, but
narrow or nonexistentNow this is a by building defense lines, the RConly through an aggressive approa
subsector unprotected, therefore, could be a solutionBesides that the natural supply of beach
would mean continuation BE protecting freshwater habitat / laimaterialdredged off the outlet
actuale. Totusinanagement practiceof the realignment, could suppor submerged beaclit can be
there is a high risk because of this opportunities to create habitat ar considered that might be favored a

policy, perisipul to split, because thsaline trangions. natural process of constructing hee
area is already subject to a high le defensive structures in this
of erosion.This would have a environment sensitiveKeeping track

Since these lines of defense will ;
open along the coast, they woulc;
have a negative impact on
sediment dynamics and visual
impact would be limited.

significant impact on freshwater
ecosystems from land.

is a possible negative impact on th
integrity of the Black Seeesorts.
Rocky dam could be maintained or
improved with this option, but use
only heavy defense structures wou
be inappropriate because it is an al

It could impose road relocation  that develops naturally.
Sulina- St. George.

To slow the erosion, RC could
include mangement techniques
such as rebuilding or remodeling
beach erosion.

Casla VadaneThis subsector is characterized by Because there is a high risk that This policy could prevent flooding Option is not appropriate for tt
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beach that protects aquatic habitat beach to split, and the and infiltration of saline wetlands inarea
areas designated internationally  internationally designated areas the Danube Delta in internationally
northern and southern coastal bar be flooded, by building defense recognized, but only through an
remains. lines, the RC could be a solution aggressive approach, that by
along thecoastal sections in deptrebuilding the beacht is thought
. Besides protecting freshwater that might be favored as a natural
Now this is a susector unprotectecy apitat near the shore, could  process of constructing heavy
therefore, BEwould mean continuing,, ot opportunities to create  defensive structures in this
the current management practice. papjtat transition. environment sensitiveMaintaining
the line is a possible negativmpact
on the integrity of the Black Sea

However, there is a high risk becat; ; ;
Since these lines of defense will resorts.Using heavy protective

of this policy, perisipul area north ¢ ) | >
this subsector to be split, because ROt find the open coast, they WOty cryres would be inappropriate
p i ) ave a negative impact on b his i that
area is already subject to a high le' . h - ecause this is an area that grows
f . hich d lead to i sediment dynamics dnvisual naturally
Ol erOSlOn., Wi |C' cou ead to Utuimpact would be limited. .
sea level rise.This would have a
significant adverse effect on
freshwater ecosystems. To slow the erosion, RC could
include management techniques
such as rebuilding or recycling o
beach erosion.

FI/RCW)

St. Gheorghe St. George area is characterized b'Along this front, RC would be ML option would be inadequate, Option is not appropriate for tt
beach madap of a series of berme achieved by building a line of  consisting in the construction of haarea
beach and depressionEhere are  defenseHowever, the property isline defense, which would alter the
sand dunesStrategic option only  already protected by the coast, natural features of the facades and
covers the coastal area, not within which is generally stablepsiot a would adversely affect Natura 200(
channel. priority sites.

In general, the natural stable, bein¢
protected, so a policy would be
continued BE current management
regime.

City of St. George and the related
assets are nearly a mile coastapstr
and, in case of destabilization of th
area would be at risk of coastal
erosion during the Plan.

Sakhalin Sakhalin Island is a very dynamic RC could be used to help preser Since the intention is to allow the Option is not appropriate for tt
piece that developsomplex, cyclicalthe integrity of the island, while itisland to continue to grow naturallyarea
The island extends while rotating astretches and migrate through intervention options through ML is
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moving by land through alluvial  retraining and redeployment not appropriate for this placélso,
processes. mechanical / recycling sand alonno economic assets at risk, and
the coastHowever, it is not therefore thipolicy does not have
considered appropriate in this  any benefit.

place, because its natural functic

is an element of balance.

Is unprotected and is a great
ecological value.

Ecological features very protected
spot could be endangered as a res

Option applies only to the coastal of the intervention.

zone of the island, and BE would
mean continuing the current situati
This would allow the continuation ¢
natural cycles of growth and erosic
of the island.Because erosion is pa
of the development and reflects the
ecological interest of the site, do nc
believe that would have an advers¢
effect. The island houses theast
(see suksectors below).

Delta This subsector is characterized by Since this area could accumulat¢There are economic assets at risk, Option is not suitable for this
secondary  coastal wetlands, showing fine and continue to do so, there is tkthe naturally accumulate, therefore

tributary of St.sediment brought by the Danube. potential benefits from this option is not appropriate

Gheorghe  Protection against direct attack  implementing an RC policies.

Ciotic waves is provided by Sakhalin Islal

BE option is to continue the curren
regime. In this area there is a
noticeable accumulation of sedime
deposited activated due to flow of t
Danube and the shelter offered by
island, so this policy would awith
natural processes.

Ciotoic- Here there are beaches narrow ho:Realignment option controlled byConstruction of hard lines of defen<Option is not appropriate for tr
Zatoane internationally recognized wetlandsbuilding defense lines would be that would alter the naral features carea
(southern coa:Currently, there is line of defense, costly and inappropriate in this this area and would have an adver:
of the back therefore, BE would mean continuisystem that works naturally, whiceffect on the integrity of Natura 20C
side the islanthe curent situation. is protected from strong winds aisites would be inappropriate.
of Sakhalin - waves of Sakhalinsland. This Intervention would not be consister
and coastal L . area is currently unprotected ancwith the administration sites.
wetlands 1€ areais in erosion due to lack (g jmplementation has lead to ti
systemin  new sediment sand size, which coyogg of jts natural valuedowever,
Zatoane) increase in future due to rising S€2y01 may apply by implementing
levels. Therefore, under this option measures RC aggressive defens
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the future could occur at high risk cslow erosion.
erosion and floodingThere are

economic assets ask, but wetlands

could be affected due to salt water

infiltration.

e

Perisor During this portion of coast beacheOver the portion of wetlands by It would be inappropriate to build Option is notappropriate for thi
are backed by small dunes formatiiconstructing a line of defense, R tough line of defense that would altarea
and coastal wetlands in the east option would allow the facade to the natural fatures of the facades a
Zatoane.The area is currently continue their natural developmewould affect the transport of sedim:
undergoing a process of erosion orreducing the risks causeg downstreamKeeping the current lir
have mild conditions generally statfreshwater ecosystems due to  would be limited and how perisipul

infiltration of saline.Another line can respond to sea level rise.

of defense could have a negative

impact on the Danube Delta

Reserve to mark the line of

defense.

Perisor is currently unprotected are
and here are several soegzonomic
goods.

Could be taken into consideration
version reconstruct the beach.

BE Optiuneade will mean continuir
the current situationBy its
application, it runs the risk of
flooding and erosion, which in the
north, could release sediment
accumulated fossil coast that
stretches from coast tand, but the
south would result in flooding of sa
water ecosystems important sweet
Delta.

Periteasca  Perisip is madep of beach, RC optionwould allow the It would be inappropriate to build Option is not appropriate for tt
including RazimSinoe complex ancextension of the coastline that  tough line of defense that would altarea
is supplied with sand from the nortldevelops naturally, providing a the natural features of the facades,
the alluvial deposits on the coast. way to protect Lake RazelnThis and would affect the transport of

could lead to the creation ofa  sedment downstreamKeeping the

saline habitat and / or transition. current line would be limited and hc

However, creating a secondary | perisipul can respond to sea level r

of defense would be costly and

could hae a negative impact on

the character of the area and wi

However, in future, because this ~habitats in the Danube Delta

option may appear split perisipului Biosphere Reserve.

risk, therefore the salt water intrusi

into freshwater ecosystem Razelm

Lake, which has a high level of

This area is not protected, and the
option would mean the continuatiol
of this situation FI.
jReconstruction of the beach could
a solution.However, the economic
benefits would be insufficient,
especially because we have
considered the ¢ine perisip,
including sea transport regime.
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protection.

This is a natural front, except a shcRC A policy could involve Scale suksector, ML option, which Option is notappropriate for thi
stretch of protected beach front  improvement works ridge integrituses heavy structures would not bearea

Portitei mouth.It is characterized bywhile leaving it to migrate to the right along the front, because fixing
a barrier beach that includes Razinshore in response to rising sea shoreline position would limit how
Sinoe lagoon complex. levels. This could involve the barrier is able to respond to se:
reshaping and redistribution /  level rise would impact ong&cial

. . recycling mechanical barrier san Protection Areas of the Black Sea
Besides Portitei mouth, Fl would g6t t9 hack. Although this could (SAP) and would also have both a
mean a continuation of current  1yaha46 the risks to Lake Razim visual and environmental impact or
management practic€ortitei Gura, yqiq also have a significant  the barrier.At the local scale, ML
existing dams should be maintainejyyact on barrier beach option would be appropriate to
although itis estimated that it will 1ok 610gy and habitatt would  Portitei mouth, this would involve
take at least 10 yearas the defenstyigq have an impact on the maintenance of existing dams to
breaks down and becomes 1ss  oparacter of the area untouched. maintain a tarist beach here.

effective, cur;en?:?/bowlned b(;qct? | Monitoring should be recommende
Portitei mouth will be lost, which wi to ensure that there is no erosion o

have an impact on the reto _Undedr tgishoptir?n \_No_uld notbe ioom upstream / downstream tha
intended that t EXIStIng Structurecomd affect the Integrlty of the

) Lo . to remain Portitei mouth. ;
Barrier shoreline is eroding and barrier beach.

migrate to the shore by overashing
processesThis could increase in
future due to rising sea levelShere
is therefore a high risk of formation
of cracks, which could have an
impact on the ecology of the lake
ecosptem Razelm very protected.

For the entire sulector may be
considered beach recharge;

This subsector is characterized by RC A policy could involve A policy of ML, whichuses heavy Option is not appropriate for tt
barrier beach complex comprising improvement works ridge integriistructures would not be right along area

RazimSinoe lagoon. while leaving it to migrate to the the front, because fixing shoreline
shore in response to rising sea position would limit how the barrier
L levels. This could involve is able to respond to sea level rise
Thisis a na_tural front, except for a reshaping and redistribution /  would impact on the Special
short selgct!on of defense along th' recycling mechnical barrier sand Protection Areas Black Sea (SAP)
dam Periboina the mouth, but he igq 5t 46 hack.Although this could and would also have both a visual
willing to back the coast atthe 30306 the risks to Lake Razim environmental impact on the entire
entrance to the laketherefore BE 54 also have a significant  subsector barierei.Pentru could be
would be a continuation of the  jmpact on barrier beach considered artificial beach sanding
current situation. morphology and habitatt would but not enough economic benefits,
also have an impact on the especially since the entire barrier
Front currently undergoingn erosioicharacter of the area untouched.system should be taken into accou

rate, the migration barrier to shore
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overwashing processeJhis could
increase in future due to rising sea
levels. There is therefore a high ris|
of formation of cracks, which could
have an impact on the ecology of tl
lake ecosystem Razelery
protected and the Danube Delta
Biosphere Reserve.

Chituc This is a natural front mainly RC can be considered as an opt If development progresses on the Option is not appropriate for t
characterized by beaches composiin order to create habitat, and  Urban Area Plan approved unuji ararea
of a series of barriers relicta beachwould involve a withdrawal rathe is at risk.

There is a short structure at the mcthan a defense of shoreline.
of the dam EdighiolBE would mear
a continuation of the current situati
for much of the coastNow the coas
is generally stable and face only a
small erosion that will result in
restoration of relict beach deposits
with subsequent transport to the
south. Currently there are few soeic
economic assets at risk, although
there are fans approved for a new

urban developmentThere is also a probably require some control .
sanctuary for birds and a protected structures, sediemt would otherwise

habitat in the Danube Delta be lost to the soutHmpact on other
Biosphere Reserve potentially at ri: alreasb of the !:je'ghc?m'ng cells must
of erosion and flooding. also be considered.

Defense defense with large structu
along the coast running back woulc
affect the natural character of the
front, while an option such as a ligr
sanding would allow artificial beact
area continue to evolve naturally
while providing protection against
flooding and erosionAn artificial
beach sanding scheme, but would

Corbu (Midia This subsector consists of beach RC option would involve the use Becausehte coast is now a channel Option is not appropriate for t

Cape) pocket at the cliffsAlthough there isof defensesystems to slow erosicfor sediment, it would be area
no defense along this strip, the arebut this is not appropriate here inappropriate to build defense
significantly affected by the quay irbecause it does not provide systems and to modify the characte

the port of Midia BE A policy sediment for beach cliffs and areof the natural functioning of the fror

requires that these structures remenot designated for their geologici

and that therefore the current exposuresA consolidation would .

situation to continue. also have impact on the integrity 'f fOr @ny reason, construction of th

Natura 2000 sites. cliff at risk in the futurecould be

considered various options, such a

There are a number of soeio artificial beach sanding or

economic assets in the front Corbu consolidation.

including population, trade and
tourism, and limestone deposiBut
now the front icreases and therefo
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there is a reduced risk of erosion.
Coast here is expected to remain
stable or channel sediments remail
long as the damsBE is likely to be
beneficial for Natura 2000 sites in
this area.

Midia Port  Not applicable. Not applicable. Port structures are structures ratheLine option would allow
than structures and navigation of advancementf drainage area (
coast defense and therefore not  larger spaces for navigation as
considered in this reportt means  part of port operationdDams
simply that they will remain and  already extend beyond the act
therefore in the context of this repoprofile of the beach so that sm
the policy will apply a ML.The changes would not be expecte
works associated with this option to have a significant impact
have the potential to significantly coasta.lnsa processes,
affect Natura 2000 sites and may significant advances otd have
require additional consideration in a negative impact on sedimen
terms of EC Directives on habitat acells from north or south.
birds. Advancing the line would also

have potential adverse impac
on Natura 2000 sites

ML

Summary evaluéion of strategic policy in Suthern Unit
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Without intervention (FI) WithdrawalsControlled (RC) Maintaining Line (ML) (U indicate the Advancing Line (AL)
use of lighter options, along with other
defense systems, or solitary)

North This subsector is characterized by A policy would not be appropriatéBecause the shoreline is currently stalOption is not appropriate for tl
Navodari barrier beach in front of Lake because RC building a defense Ithere is no justification for providing area

Siutghiol. Front is generally stable back would result in loss of asseidefense systems. But if the fromasds to

due to the protective key southern of the city Navodari. erode, you may need a means of

port of Midia, and there is an protecting the city Navodari. ML optior

accumulation of sediments using the structures of the country woi

immediately south of the structure. not be appropriate for North Navodari

But it is vulnerble b storms south because it would alter the natural

eastern. Fis a continuation of functioning of barrier beach, and woul

existing management approach limit how it can repond to sea level risi

because there defense systems. B But sanding or shaping artificial beact
currently provides natural protectio would allow strategic management an

for socieeconomic assets Navodar urban economic assets which would

But if the front starts to erode, there otherwise be in danger. This would be

significant urban assets risk. expensive option and should be
strategically applied to the entire lengt
of thebay that success. If this option is
submitted, would require a further
appreciation of its application on the
Black Sea SAP.

South There is a barrier beach that protecRC in this subsector would mean Although shoreline erosion face, the riOption is not appropriate for t
Navodari  Siutghiol large lake. Top barrier is building a back line of defense tais currently low. But if it will increase area

built, residential and tourist facilitieprotect assets and built the risk would appear to properties an

and local infrastructure. Beach is environment at risk. But there is infrastructure built on barrier beach ar

currently undergoing a low erosion little opportunity for this, becausethe lake Siutghiol protected.
would result in the loss of a numl
of these assets, and therefore thi
policy is nd considered
appropriate.

A policy would mean a continuatior
of FI management practice becaus
the front is not current device.

ML option, by building strong defense
systems would be inappropriate becat
it would limit the operation of natural
barrier beach.

But ongoing erosion would increas

the risk of erosion and flooding on Intervention options using a light

the rear barrier construction, and sanding and artificial beach would allc
flood salt lake Siutghiol SAP (Natui risk management to shore back, while
2000 sitg. allowing ratural processes to continue
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North
Mamaia

Mamaia
center

However, this option should be applie
as part of a strategy for the entire barr
beach for it to succeed. In addition,
consideration should be given an optic
of keeping the impact on the integrity «
Natura 2000 line (SABnd SAP
Siutghiol Lake Black Sea).

North is at the center front Mamaialn this subsector option would  This front is currently subject to erosicOption is not appropriate for t

beach in front of Lake Siutghiol  involve construction of a RC line and are at risk properties immediately
barrier. Sediment transport is to theof defense back. But there are  behind the beach. Maption would
north, and there is a lack of fresh significant tourist activities locateallow defense systems to be built to
sediments as a result of defense along the shore back, which wouprotect these assets against flooding ¢
systems in central and southern  be lost thereby. Thus, thigption  coastal erosion, and minimize risk of
Mamaia. Therefore front face mild would be expensive to build, anddamage to Lake Siutghiol SAP.
erosio. The land between the beaclead to a loss of benefits would n
and the lake is developed, Mamaiabe economically justifiable, and
a major tourist resort. therefore is not considered
appropriate.

But defense systems should be
implemented in a strategic manner,
taking into account the totlngth of the
beach and therefore lighter options su
as artificial beach sanding would be
more appropriate than the constructio
heavy defense systems. Heavy defen:
systems can lead to problems in
downstream areas of the beach, have
potential tompact on the Black Sea S/
(a Natura 2000 site) and could affect t
attractiveness and aesthetic value of t
important tourist areas.

A policy is a continuation of the FI
current management policy becaus
the front is now necessarily. But the
are significant tourism activities
would be at risk bflooding and
erosion, including a number of
properties that are built out on the
beach, the sea to the natural line o
the beach. If there is a break in the
barrier beach, or if lonterm erosion
rate increases significantly, there is
risk of salt wateincursion in the SAl
ecosystem freshwater lake Siutghic

Mamaia center is characterized by Mamaia Center RC option would Since this area is currently protected, Option is not appropriate for t

barrier beach, bordered by tourist mean butding a line of defense inpolicy could mean that ML defense
buildings, and the presence of two the back to provide protection forsystems available to be rehabilitated.
sites designated under Natura 200isignificant assets (built and naturbecause they are ineffective, it is likely
SAP and SARSiutghiol Lake Black risk. But this is not economically that new defense systems to be built t
Sea. There are several dams in  justified because of the number cprotect gainst erosion. Heavy defense
general, but they are strongly properties located immediately systems should be considered strateg
degraded. BE would mean that theinside the beach, who would losegiven the total length of the beach anc

area

area
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structures would be maintained. Tk Therefore this optio is not
considered suitable for the front.

are ineffective and the area is
currently subject to erosion. Once
these systems gives protection {git
is what is expected in about five
years), a period of accelerated eros
is expected, increasing the risk of
sociceconomic assets tourist resor
and possible longerm freshwater
habitats of SAP Lake Siutghiol.

the potential impact on vulnerable suk
sectors to the north. Numerous secio
economic assets that are currently bui
on the seaward boundary of nel
beach would be lost if defense system
would be built on this limit. Heavy
defense systems can also affect the
integrity of the Black Sea SAP and
attractiveness value and aesthetics of
beach in this important tourist resort.
Therefore easy optionsuch as artificial
beach sanding is recommended, poss
in combination with large dams. Large
dams have the advantage of ensuring
stable environment for shellfish growtt
a source of sediment to the beach.

South
Mamaia

The beach is artificially maintained RC implementation option would Current defense systems are in poor Option is not appropriate for tl
by a series of offshore breakwatersmean thaat Mamaia Sud existingcondition and is expected to yield in area
and various structures connected tdefense systems would be about 5 years. ML option could mean
the shore, but are narrow and erodmaintained and a back line of  that existing defense systems are
beaches. The beach is backed by defense should be built. This wolupgraded. But because they are
Mamaia resort. allow most asset protection and inefficient, it is likely that new defense
socieeconomic environment, butsystems to be bltito resort to sanding
could result in accelerated erosicartificial beach to provide protection
of the beach, which is the main against coastal erosion. Construction
economic alue of the resort. The heavy defense systems should be
construction of such a back line (considered strategic given the total
defense would result in loss of length of the beach barrier, because a
some of the main socieconomic defense systems built here could affec
assets which are located northern barrier sediments. Maintainin
immediately to the beach shore, the line also has the potential to

Front is already eroding. Mamdi and therefore this policy, which significantly affect the integrity of the
one of the main resorts of Romaniewould also be expensive, would iBlack Sea SAP (a Natura 2000 site).
and there are significant soeio be ecoomically justified. Since the beach is a valuable
economic assets at risk including socioeconomic stations, easy options
hotels and restaurants and associs creating and retaining the beash i
facilities. FI has the potential to recommended, possibly in combinatio
significantly affect the integrity of tt with heavy defense systems. Large de
Natura 2000 site but can benefit have the advantage of providing a sta
Siutghiol Lake Black Sea SAP. It is environment for shellfish growth, a
not considered appropriate to allown source of sediment to the beach.

A BE ptiunea not appropriate becal
it would mean that existg offshore
breakwaters would be maintained.
They are currently inefficient and ir
poor condition and is expected to
yield less than 5 years.

@ >¥www.blomasa.com C) office@blominfo.ro

130010150FFae!|+4024621662245 606
Tel: +40 31 437

01

24,

Fax:

+40



BLOM

IMAGING THE WORLD

natural processes to continue alont
this front and artificially maintained
significant economic loss due to

sociceconomic potential of assets.

Tomis Tomis Nord area is characterized kA policy to Tomis Nord RC woulc Tomis Nord exitente protections are Option is not appropriate for tl
Nord narrow beaches bordering cliffs, be appropriate here, because thecurrently in a state ranging from area
artificially maintained through a  would be implemented as a line 1acceptable to very damaged and is
series of structures, including damsdefense more withdrawn, probakexpected to give the maximum of 5
and epiuri. North Tomis Constanta as a consolidation of the cliff basyears. AML policy could mean a
belongshere there are many soeio This would ory slow the erosion rehabilitation of existing structures or
economic assets. In some sectionsof the cliff, rather than prevent, a building new ones or some artificial
the cliff was stored in the gravel anlead to loss of important soeio  beaches. In this area, some protectior
ballast from demolition, in an economic assets. are in a better state than others, there
unsuccessful attempt to stabilize cl would be most likely a combination of
and slowing erosion. measures to maintain and impegvo
provide continuous protection against
erosion. This would make possible the
protection of important socieconomic
assets in the area, including tourist
facilities. However, keeping the line
could affect the integrity of the Black
Sea SAP (a NaturaRO site). It is
therefore recommend a combination ¢
easy options, such as beach stabilizat
maintained by dams or other
constructions. This would provide a
more durable protection than heavy
structures that cause reflection waves
and shoreline erosioand would help
maintain or improve the value and
attractive tourist area.

Currently, the area is in the proces:
erosion, and existg protections are
generally in a poor condition. BE A
policy would mean that these
structures will be maintained. Is
expected to yield in less than five
years and thereafter is expected to
follow a period of accelerated
erosion. This would not be indieat
in the subsector in question, becau
the assets at risk from erosion, the
assets includes commercial,
residential and industrial buildings
and related infrastructure. BE will
probably benefit the Black Sea SAl
Natura 2000, unless there is a risk
pdlution from demolition waste fror
the pit in front cliffs ecological.

South Tom South Tomiconsists of artificially A policy would notbe appropriate Existing defense systems are currentlOption is not appropriate for t
maintained beaches with a variety to RC South Tomi, because it  poor to good condition and is expectearea
heavy protection, including large involves construction of a new liryield in 10 years. A ML policy could
dams burstvave. The beach is of defense, probably as a mean that existing defense systems a
bordered by cliffs, which, sometimeconsolidation of the cliff base. Threhabilitated or built new defense
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attempt to stahite and urban risk of erosion for a significant
Constanta. Constanta is the main located on the cliff.
tourist beach area located in the frc
Today, the beach is stable. This frc
is affected by the docks of Constar
Port, near the south, which is
expected to be maintaineixisting
protections are not maintained in tt
BE policy. Given that their current
state varies between acceptable ar
very degraded, is expected to yield
more than 10 years. Although the
shoreline is currently stable, this is
due to artificial naturef the front
and, after disposal of protections, i
expected to produce rapid erosion.
This is not a desirable option in ma
sociceconomic assets were in dan
from flooding the coast and
especially erosion. These assets
include commercial, residentiahd
industrial buildings and related
infrastructure. BE will probably
benefit the Black Sea SAP Natura
2000, but could at the same time tc
jeopardize due to pollution resulting
from waste materials from the pit ir
front of the cliffs.

Constanta Not applicable.
Port

Not applicable.

gravel and ballast from demolition would act as a measure to slow tsystems and dficial beaches. On this
stored at the base, in an unsucces:erosion, but would not reduce th¢front, some of the defense systems ar

a better state than others, and therefo

development as part of the city of number ofsociaeconomic assets combination of maintenance and

improvement is likely to give protectiol
against erosion shore current. Howewvt
maintaining the integrity of thiine
could affect SAP Black Sea (a Natura
2000 site). Consequently, the front po
located north of Tomis, would
recommend a combination of easy
options, such as artificial sanding with
dams and beach stabilization or epiuri
Tomis Port northern front.his would
ensure a more durable protection thar
heavy defense systems that cause erc
and shoreline reflection valurolor. This
would not be appropriate between Tor
and Constanta ports where
modernization and reconstruction of
existing defense systemsuld be
recommended.

Structures are structures rather than t/A promotion policy would allo
port and navigation structures to deferland claim or the existence of
the coast and therefore are not large areas for sailing, as part
considered in this report. It means sinport operations. Port dams
that they will remain and, therefore, thalready extend beyond the act
purpog of this report, the policy will  profile of the beach, so

apply a ML. It may be necessary to talpresumably some small chan
into account the Birds Directive will have a significant impact o
regarding the impact of this option woicoastal pocesses. However, a
in Special Bird Protection Area (SAP) significant advancement could
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Black Sea. have negative impact on
sediment cells north and soutl
and works to advance the line
could have a negative effect o
Special Protection Areas (SP

Black Sea (Natura 2000).
North Eforie Nord is a front with small ~ To the front of cliffs, RC would North Eforie existing defenses are  Option is not appropriate for tl
Eforie coves madef artificial cliffs narrow mean that existing structures be generally in poor condition and most carea

coastal separate structures. At the allowed to deteriorate and at the previously withheld beach was lost. A
south end, the front is mafflem a  coast will be taken to slow the policy would allow defense ML be
natural platform with little sedimenterosion, and their consolidation. rebuilt or replaced and be innisipate
The exception is near the new mar This would be expensive and  artificial beaches to create a more
where there is a relatively wide gswould not be economically sustainable system. This would help
and healthy. The interior is develorjustified because of the importanreduce erosion risk management and
and Eforie is an important tourist  of property built on cliffs and cliffs. Depending on the nature of the
resort. This front is affected by dansocioeconomic importance of thestructures in place, there could be a
Constanta Port to the north, which beach. Therefore, this policy wotpositive impact on the aesthetic value
expected to be preserved. not be appropriate for North Efor and attraction of the beach. Line
maintenance but may affect the integr

. . of Natura 2000 sites.
Various existing coastal structures

could be destroyed if they adopt a
policy BE. Most defenses are in po
condition and are expected to fail
within 10 years (except tourist port]
After this, there may be a rapid
erosion and eroded cliffs system
would return to natural with little or
no beach. BE will avoid impact on
Special Potection Area Bird Black
Sea, but there is the possibility thal
erode Fl (leading to compression
the coast) dunes of the tourist port
and main characteristics of the SCI
dunes from Agigea (Natura 2000).

@ >¥www.blomasa.com @ office@blominfo.ro

tr &ltrTOYF glevmlﬂgdr/lud Te@rcquo v iNk@ reb o Rou@@n i a, 130010150, Fag:+40 2465218522 45 606
et.3, sector 1, RomOni.g Tel: +40 31 437 01 24, Fax:
| C o Fréx -8 24 48UT0 L d %




&s 5 oM

IMAGING THE WORLD

Eforie
Center

South
Eforie

This front is characterized bya A CR policy would man A policy to Eforie Center ML would
barrier beach that separates the ardeveloping a line of defense allow socieeconomic goods to be

of Special Protection Areas (SAP) removed. Although this would  protected from flood and erosion risk.
Techirghiol the Black Sea. The reaallow protection of Lake This could be implemented by

of the barrier beach is developed wTechirghiol, in terms of maintaining and upgrading existing

a double road, rail and coastal sacienvironment, it is inappropriate fcstructures, which are expected to yielc
economic goods associated touristthe highly developed barrier beawwithin 5 years (exceptew structures in
resort. Currently, the front is erodini@and major transport links. the south). It could also mean the
with the northern section of the beeChanging coastal processes dueconstruction of new protections, in
south relatively healthy and narrowthe RC couldsignificantly affect combination with artificial beach

the sandbanks and the beach basanding to keep the attraction value o
malo submerged sediments fromthe front. But it would require extra
North Eforie (SCI) at the marina attention on protecting the submerged
Eforie South Bird Special beach at North Efte Eforie South (SCI
Protection Area and the Black S¢.. Depending on the mode of

this would require consideration implementation, this option should be
more from the perspective of EC consider local protection or move

A policy would mearthat Fi will not DirectivesHabitats and Birds.  buildings, where they were located on
initiate any management interventit the seaward boundary of natural beac
erosion present at Eforie Center ar buildings that would otherwise be at ri
the existing structures can give. At of erosim in particular.

the end of the beach from the soutl
build a protective wall, which is
supposed to last for 1%0 years. But
submerged damsn fail in less than
five years. On the other hand, FI
option would avoid the impact on
Special Protection Areas (SAP) an
Black Sea habitats from North Bea
in Eforie submersible (SCI), Site of
Community Importance (Natura
2000).

In this area and its nearby beach is
submerged Eforie ROSCI0197 Suc
ROSCI0273 Eforie North Marina
area from Cape Tuzla,

ML option could be implemented usin(
technical solutions leading to natural
accumulation of sand on the beach th.
borders the site. Develop an appropric
solution would require a close
collaboration with the environmental
authorities tananage the risk faced by
the locations in question.

The South Eforigthere are a numbeRC option is to build defense  The South Eforie, ML policy would

of artificial bays protected by a serielements are slowly eroding cliffsallow rebuilding or replacing existing
of defense items, which include  at the base, while allowgnexistinginefficient defense elements and sand
structures like dams modified and defense items to give. artificial beaches, in order to reduce tf
artificial headlands. The beaches a risk of erosion of shoreline areas of

Option is not appropriate for t

area

Option is not appropriate for t

area
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narrow and erosion in the face of
cliffs, whose crownings part of Efor
resort. Cliffs pesent a risk of
landslides.

Existing protective elements are in
poor condition and largely
ineffective, with a residual life
expectancy of less than 5 years aft
that period would give an option foi
track FI. This would lead to rapid Ic
of existing narow beaches,
increasing the risk of erosion on cli
necessarily. This policy would be
inappropriate because it is likely to
lead to loss of socieconomic asset:
including property and infrastructur
Because the cliffs are fine sedimen
sediment eroeld material is not
suitable for the beach. In this area
its nearby beach is submerged Efo
ROSCI0197 Suds ROSCI0273 Efo
North Marina area from Cape Tuzl:

sociceconomic goods. Depding on the
nature of the structures in place, there
could be a positive impact on the
aesthetic value and attraction of the
beach.

keeping the line does not affect Natur:
2000 sites.

North North Tuzla is characterized by clif RC North in Tuzla option could North at Tuzla, an ML option would  Option is not appropriate for t
Tuzla that are eroding and are subject to mean implementing measures tomean building solid defense items to area

landslides in the vicinity of narrow slow the erosion to the cliffs. Thisprotect or improve the drainage base

beaches under erosion. Front is nocould be similar tsecent work to cliffs. It alsomay involve lighter option:

the device, except for new works tcprotect the cliffs. But opting for a such as artificial sanding to reduce the

protect the cliffs to the north sub  policy could be wrong RC now, risk of erosion on the cliffs by reducing

sector. because of costs and lack of  wave action based. Because this is a
property at risk. cape, protective structures would be

needed to preserve its substantial bee

Thus, the option would be a
continuation BE current manageme
practice, except for short front devi
to which defense elements are not
considered to be effective in the lor
run. Front would continue to erode
and is likely to increase erosion rat
in the future, but there is little real

ML is not appropriate becaugevould
be very expensive and because there
little real risk.

Maintaining the line could affect the
integrity of Bird Special Protection Are
(SAP) Black Sea.

risk. Sediments that erode from the
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cliffs are worn mostly offshore,
outside the active beach system.

South Here there are unstable cliffs, narrcRC option to Tuzla South could At Tuzla South, a policy would mean Option is not appropriate for t
Tuzla beaches near being eroded. Cliffs imean implementing measures toML defense build heavy elements to area

subject to landslides, but there is litslow the erosion to the cliffs. Thisprotect or improve the drainage base

real risk of erosion. Front is not thecould be similar to recent work tccliffs. It alsomay involve lighter option:

device, except for new works to  protect the cliffs. Bt opting for RCsuch as atrtificial sanding to reduce the

protect the cliffs to the north sub  option could be wrong now, risk of erosion on the cliffs by reducing

sector. Howeveliit is assumed that because of cost and lack of assewave action based. This would reduce

they are not effective in the longer risk. RC would be an expensive the risk to agricultural land, but would

term. option and wrong. expensive and limited economic bene

so it is not justifiats.

Within an option FI, current

management regime could be Maintaining the line could affect the
continued. Permanent and natural integrity of Bird Special Protection Are
erosion will continue and as new (SAP) Black Sea (a Natura 2000 site).

works will become less effective,
erosion rates will increase. But the
interior is undeveloped and is used
agriculture, so there are few socio
economic assets at risk.

Costinesti Costinesti consists of a beagtosion The Costinesti, RCption would ML option to Costinesti would mean Option is not appropriate for tl
under generally defenseless, mean that existing structures be keeping the existing defense items or area
supported by small cliffs of which allowed Defence to give, and  build new items. However, because th
includes Lake Costinesti Costinestiimplement measures to slow the front is currently under erosion, limitec

There are new elements of defenscerosion at the base of cliffs. existing structures would not be
that protects the entrance / exit of t sufficient tomanage risk to erosion.
lake. But, although this would allow

natural processes to be continue Depending on how you evoula northel
BE option would allow continuationpart would be inappropriate beach in the coming years, following t
of natural processes, withoearrying because of the increabesks that construction of new dams, it may be
out work on flood management ancwould be subject to socio necessary in the future artificial sandir

erosion risk faced by socEconomic economic goods.
goods, some of which are built to t}
sea, to the limit range. It is assume
that existing defense items anymor
about five years, although the defe
structures of the lake@aexpected to

ML would allow erosion risk
management for socieconomic goods
and inceased salinity risk managemer
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last more than 15 years. Front is or flood risk for Costinesti Lake.
currently under erosion and erosior
rates are supposed to increase the

of defensive structures. Maintaining the line could affect the

integrity ROSCI0281 Costinest23
August. Therefore, it is recommended
not to perform any work that affects
natural rocky shore, and the technical
sdutions adopted to identify solutions
mitigate the loss of sediment within th
Natura 2000 site.

This option is not suitable because
the risk faced by many socio
economic goods.

23 August The area consists of 23 August ne:RC option on 23 August would ML option on 23 August would mean Option is not appropriatef this
unstable cliffs and small beaches mean implementing measures tobuilding heavy defense items to proteiarea

being narrow erosion, and is slow the erosion to the cliffs. the cliffs base and reduce the risk of

generally no defense, although in tl flooding and erosion, or sanding

north are currently running artificial beach to reduce erosion risk

consolidation of cliffs. This reducing base attack waves on cliffs.

represents only a small part of the Although this would reduce érisk to

area. the shore area, the policy is not

appropriate because there are few sot

economic assets at risk.

However, this option would be
inappropriate because of high co
and limitednumber of goods
subject to the risk of erosion.

For this reasonhe current regime is
a continuation option BE

administration. Supersede natural
processes and natural shoreline wi
evolve. Would have stopped any
construction works for defense and
existing items will be allowed to
deteriorate. Near the shoreline is
natual and is used as agricultural
land, so there are few soeé@onomic
goods at risk.

Olympus-
Venus

OlympusVenus area is characteriz;Olympus RGVenus option would
by a succession of beaches with mean accepting the loss of existi
tourist resorts. Wholeness front is protective elements and
maintained artificially by a series oiconstruction of a new defense lin
coastal structures including epiuri withdrawn. Available space is toc
artificial headlands and offshore  limited to allow the creation of a
breakwaters. The area is currently sustainable natural beaches and
undergoing erosion. there are many socieconomic

Maintaining the line could affect the
integrity of Bird Special Protection Are
(SAP) Black Sea (a Natura 2000 site).

Since the elements of defense along tOption is not appropriate for t
front Olimp-Venus are in poor conditioarea

a policy would involve ML substantial
work to improve risk management

structures and erosion protection. The
is currently shore erosion and existing
defense structures pose a threat to he
and safety because of the quality is pc

,

. 3,
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goods that could be lost due to swater and sheltered areas of the

policies. Therefore, ML is not  structure. Renewal defense elements

considered suitable. with better placement of large dams a
wider and more open beaches would |
costly option, but would ean reducing
erosion risk faced by significant so€io
economic goods, and at the same tim
improving major beaches.

BE option would mean allowing
these structures to deteriorate and
yield. Because they are generally i
poor condition, are expected to yiel
about 5 years, then irmase the spee
of erosion. As this front is
characterized by numerous tourist
resorts, and because there are soc
economic assets at risk of erosion, Maintaining the line could affect the
would not be a proper policy. integrity ROSPA0076, ROSCI10281 C¢
Aurora, ROSI0293Costines?3 August,
sulphurous springs ROSCI0094
submarines from Mangalia Therefore,
we recommend combining a light
options, such as maintaining beaches
with dams or spurs for the beach.

Pond Mangalia Pond is characterized by Mangalia RC Pond option would Pond Front Mangalig currently being Option is not appropriate for t
Mangalia barrier beach that separates the grmean building a defense line  defenseless and natural erosion. ML area
from designated wetlands in terms withdrawn to manage risk faced Icould be implemented to reduce the ri
environment. The area is protectedwetlands, while allowing natural faced by designated areas in question
and is now being eroded. beach work. However, this policyand socieeconomic assets built in the
would be expensive and would barrier beach beyond. Heavy defense
affect the natural character of thestructures would be inappropriate
area and road closure or because it wald alter the natural
withdrawal. functional character of this war. An
easier option, such as artificial beach
sanding would allow continued natura
evolution of the area, while providing
protection from erosion. This would
reduce the risks faced by the Natura
2000 sie on land and coastal road.

BE would allow the beaches to
function naturally. However, the ris
in terms of the environment to whic
is subject to the Natura 2000 SCI
Marsh Mangalia, would increase as
the erosion continues. There is a ri
of piercing the barrier beach, whict
couldlead to the incursion of salinit
in marshes and may affect the
ecosystem and its environmental
value.

Also, there are many soe&conomic
assets built along the beach barriel
which are at risk from flooding and
coastal erosion, including a coasta
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Saturn-
Mangalia

Mangalia
port

road.

Subsector Satura Mangalia is

offshore. The area is near Mangalii
city and tourist resor This subsector
is influenced by structures at the
southern port of Mangalia, which is
expected to be preserved. BE optic
would mean that these elements of
defense is not preserved and be
allowed to surrender. Since the
structures are generally in poor
condition, this can happen in about
years. Front is currently subject to
significant erosion risk and without
elements of defense, that risk woul
increase. In the area and its vicinity
was ROSC 0094, and
ROSCI0269.Aceasta ROSCI0114
policy is not appopriate due to
numerous socikeconomic assets at
risk and health and safety hazards
exist because of defense structure:
damaged.

Not applicable.

At Saturn- Mangalia, a CR policy Although there are many defensive
characterized by small cliffs behindwould mean that existing structuistructures in the SaturriMangalia they area
the beaches of artificial dams locatbe allowed defense is surrender, are in poor condition and are expecte(
between structures and modified and implement mesaires to slow fail in about 10 years. A policy would

artificial headlands. There is a reef the erosion to the cliffs.

This would be inappropriate

because of the risks that would b

allow rebuilding or replacement ML
their general line of defense for keepir
current.

subject to soci@conomic goods This would allow the risk to property

from the shore.

Not applicable.

management and resolve issues relat
health and safety of existing structures

Defense structures should be

reconfigured in some areas of large di
to create larger and longer, wider bay:
improve circulation and water quality.

ML has a significant impact on
ROSCI0094.Drept therefore
recommended rehabilitation works of
existing structures in their current formn
No sanding is allowed only in the sock
of the last two southern coast epiuri
Mangalia.

Structures are structures rather than t

port and navigation structures to deferallow the claim land line or the

the coast and therefore are not
considered in this report. It means sir

that they will remain and, therefore, thoperations. Port dams already
extend beyond the active profi

purpose of this report will apply ML
option.

Option is not appropriate for t

Advancemehoption would

existence of large areas for
sailing, as part of port

of the beach, so presumably

some small changes will have

significant impact on coastal
processes. However, a
significant advancement cou
have negative impact on

Id
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sediment cells north and sout

May 2 Here there is a rocky front, two smiRC option would mean the May 2 Front is largely defenseless aniOption is not appropriate for tl
beaches. There are no defense, eximplementation of measures to a major seaside resort. Such a policy area
for a single structure at the south eslow the erosion to the cliffs. would mean ML building new structure
of the area, which is used by Although this would protect to manage coastal erosion protection
fishermen. Tie beach is eroding anisignificant socieeconomic goods flood risk. New structures would be
cliffs are subject to landslides. Senfor the resort, there is still risk of inappropriate heavy defense because
beach resort May 2. erosion and, therefore, this policywould significantly aler the character c

not economically justifiable. the area would result in loss of import;

beaches and could adversely affect St
from May 2 to Vama Veche. But ML
applied as an alternative defense easi
by occasional sanding of the beach,

This front is influenced by structure
in the port of Mangalia on the north
structures that are supposed to be

maintained. could be acceptable. Existing dam to 1

sauth offers great protection and will b
BE option would mean continuing rehabilitated in the ML option. This
natural procsses and further would also reduce the risk to existing
deterioration of existing structures. erosion and protection of important
However, this policy is not characteristics of the tourist resort on
considered suitable due to numero May 2.

sociceconomic goods would be
subject to increased risks of floods
and erosion.

Limanu  Limanusubsectoris a rocky and RC Limanu option would involve ML option to Limanu would mean Option is not appropriate for t

defenseless, with a narrow beach ¢the implementation of measures building defensive elements for area
in erosion. There are a limited slow the erosion to the cliffs. managing flood risk and erosion. But
number of soci@conomic goods or there are few assets at risk and secio

shore. Therefore, a policy would
allow continuation BE current
administration regime, which mean
it would be appropriate fahis sub
sector, where low risk for socio
economic goods.

This would be a costly policy to economic front today evolve naturally.

implement, with few benefits and
therefore, not suitable for thont. Therefore, this policy would be
inappropriate for this subector.

Vama Vama Veche is characterized by A CR would mean implementing As the front Vama Veche is defenseleOption is not appropriate for tl
Veche- relatively stable cliffs and beach. Opolicy measures to slow the erosnow, a policy would mean building nevarea
(Vama shore there is a tourist resort and to the cliffs. However, since the ML defense items for flood or erosion
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Veche to other socieeconomic goods. beach is stabland the constructicrisk management. This would allow
the border of defense items would be costly erosion risk management tourist resor
with compared to the value of assets but would interrupt natural coastal

Bulgaria) Elirgnaor:;gmgogrlgeﬂtlig ?%':'Q:S?rnsk this policy would be processes. Such a scheme would be
9 9 inappropriate. costly and could reduce the attraction
beach is currently stable. Therefore the beach

this policy is considered suitable.
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