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Table 3. Land use classes of Ergene River Basin.

Land use classes Alané (ha) %
Swamps 3535 0.2
Plants changes areas 24604 15
Natural vegetation 126847 7.5
Natural meadows 46682 2.8
Industrial or Commercial units 8455 0.5
Shrubs 56931 3.4
Broadleaf forests 321193 19.1
Coniferous forests 41592 2.5
Highways, railways and stations 4200 0.2
Mixed forests 32518 1.9
Mixed Agricultural Areas 81324 4.8
Discrete city structure 30894 1.8
Mine yards 786 0.0
Pastures 43409 2.6
Orchards 207 0.0
Mixed forest agricultural areas 13235 0.8
Beaches, coastal dunes, 510 0.0
Weak vegetation areas 16606 1.0
Water bodies 5817 0.3
Waterways 1209 0.1
Non-irrigated arable fields 732549 43.6
Continuous city Structure 5940 0.4
Continuous Irrigated Areas 79867 4.7
Vineyards 3098 0.2
Total 1682008 100.0

Considerable part of the basin is arable land. Irrigated and rainfed area occupy
4.7 and 43.6 % of basin area, respectively. Distribution of the lan d resources for
the provinces according to their land use capacity classes is presented in Table

4.
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Table 4. Distribution of the land resources for the provinces according to their
land use capability classes (ha)

Usage | I I v Vv VI VI VIl Total
g?]r:”'t”ra' 175.843 605.880 341.718 63.638 605 3.0926 20492 -  1.239.102
Grassland- 55405 37174 33.608 10.834 433 13.177 10384 - 109.512
pasture
Forest-bush  3.721 65270 113.187 65700 - 152.855 111.647 - 512.380
Non

_ 3.972 14190 7.229 1406 - 1279 384 3050 31510
cultivated
Othet land - - - ; - - - 2532 2532
Water - - - ; ; - - 9383  9.383
surface
Total 187.438 722.514 495742 141.578 1.038 198.237 142.907 14.965 1.904.419
Ratio to 9.8 379 260 74 01 104 75 0.8 99.9
total area

Most of the basin soils are deep, fertile and suitable for agricultural production
and mechanisation. Grumusol, brown forest, limeless brown, alluvial, rendzina,
hallomorfic and hydromorphic great soil groups are taken part in the basin
(Cangir et al., 1996). As for the textural classes, 8.19 %, 49.07 %, 39.04 % and
3.7 % of the basin soils are sandy, loamy, clay loam and clayey, resp ectively. 77
% of the soils is poor in organic matter content (less than 1 %) while 25 % of it
shows acidic characteristics (Eyupoglu et al., 2001).

Miss-use and miss-management of the soils in the basin are more common than
in the other basins of Turkey. While 81.76 % of the to tal basin area is cultivated,
22.30 % of this area is miss-used and Pmanaged, i.e., used beyond their
capability classes.

2. Energy Capacity of Thrace Region

Energy consumption is one of the most important indicators of economic and
social development. Increases in energy consumption are inevitable w ith
population growth, industrialization, prosperity and the spread of technology.
Thrace region has been experiencing shortages in meeting energy demands in
the last decade due to unplanned rapid industrialization, population growth and
urbanization process. In Turkey, 70% of electricity require ment is met by fossil
fuels (40% natural gas, 20% coal and 10% oil). Europe is planning to meet 20% of
its energy requirement from renewable resources. TodayOs figure is only 7%,
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most of which is from biomass. Turkey also intends to increase its energy
production from renewable energy resources (TR21 Energy Report, 2012).

The electricity production of Thrace Region by 2008 is about 4900 MW. The
produced energy is used mostly in the industry. The energy requirement by 2020

is forecasted to

reach up to

http://www.sayistay.gov.tr/rapor/kit/16 TEias2011.pdf

11000

MW

)-

(TEIAS,

2011:

The Thrace Region has an important domestic coal potential to reduce our
of electricity
production from biomass and Wind energy are significant. Present existing
electricity power plants of the region is given in Table 5.

dependence on imported electricity. Additionally, potential

Table 5. Present existing electricity power plants of Thrace Region (TR21 Energy

Report, 2012).

PI f Power T f Li
Name of Company aceo ypeo Status Isans
thepowerplant (Mw)  source tdate
. . . . Under
Osres Elektrik Uretim A.S. Kesan/Edirne 12 wind . 22.03.2012
construction
Sone Enerji Yatorom Uretimve -\ ara/Edirne 3 Wind under 45 032012
Tic. A.S. construction
. . . . Under
Canres Elektrik Uretim A.S. Kesan/Edirne 33 Wind . 14.02.2012
construction
Kongm Enerji atorom Uretim Suloglu/Edirne 60 Wind Under. 16.03.2011
ve Tic.A.S. construction
Merllc Ruzgar Enerjisi Elektrik Lalapasa/Edirne 3 Wind Under. 17.02.2011
Uretim A.S. construction
Iberdrola Yenilenebilir Enerji Under
Kaynaklardndan Enerji Urt. Uzunkopru/Edirne 48 Wind . 09.02.2011
. . construction
Tic.ve San. LtdSti.
Boreas Enerji Uretim Sistemleri . ] .
Enez/Edirne 15 Wind Operating 05.03.2007
San. ve Tic. Ltd. Sti.
Verim Enerji Yat. Uretim Tic. Sarkoy/Tekirdag 12 Wwind Under. 28.06.2012
A.S. construction
Sarp Elektrik Uretim A.S. Sarkoy/Tekirdag 881.5 Natural Under. 09.05.2012
gas construction
Besiktepe Enerji Uretim ve Koyokoy/Tekirdag 44  Wind under g 03.2012

Ticaret Ltd. Sti.

construction
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Table 5. Continued.

Power i
Name of Company Place of Type of Status Lisans
thepowerplant (Mw)  source tdate
Tepe Enerji San. ve Tic. Ltd. Corlu/Tekirdag 13 wind Under 1 07.2011
Sti. construction
Balabanlé Ruzgar Enerjisinden
_ egar Eneisinee Corlu/Tekirdag 50 Wind under 5 032011
Elektrik Uretim Limited Sirketi construction
Can Enerji Entegre Elektrik Merkez/Tekirdag s0 Nawral o erating  20.05.2010
Uretim A.S. gas
Modern Eneriji Elektrik Uretim ) Natural _
S Corlu/Tekirdag 101 Operating  31.07.2009
Anonim Sirketi gas
Sahinler Enerji Elektrik Uretim Corlu/Tekirdag 26 Natural Operating 31.07.2009
AS. gas
Ugur Enerji Uretim Ticaret ve ] N | ]
Sl Cerkezkoy/Tekirdag 123 M@ Gerating  25.06.2009
Sanayi Anonim Sirketi gas
. . . S . . Under
Ekolojik Enerji Anonim Sirketi Corlu/Tekirdag 0.8 Biomass . 24.09.2008
construction
2";6 Enerji Elektrik Uretim Sarkoy/Tekirdag ~ 28.8  Wind  Operating  18.04.2007
Alenka Enerji Uretim ve SGrakayalar/Tekirdag 12 wind under 44 04.2007
Yatdrdom Ltd. Sti. construction
: . . Natural .
Burgaz Elektrik Uretim A.S. Luleburgaz/Tekirdag 7.13 gas Operating 28.11.2005
. . . . Natural .
Akenerji Elektrik Uretim A.S. Cerkezkoy/Tekirdag 96 gas Operating 01.04.2005
Cerkezkoy Enerji Elektrik . Natural :
Uretimi A.S. Cerkezkoy/Tekirdag 52 gas Operating 17.03.2005
Can.Enem Entegre Elektrik Corlu/Tekirdag 28 Natural Operating 25.11.2004
Uretim A.S. gas
Global Enerji Elektrik Uretimi Corlu/Tekirdag 7.83 Natural Operating 30.10.2003
A.S. gas
Global Enerji Elektrik Uretimi Corlu/Tekirdag 26.5 Natural Operating 30.10.2003
A.S. gas
iesb' Enerji Elektrik Uretimi Tekirdag 66.35 Nzt;;a' Operating  25.09.2003
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Table 5. Continued.

Power i
Name of Company Place of Type of Status Lisans
thepowerplant (Mw)  source tdate
Airres Elektrik Uretim San. ve Vize/Kérklareli 55 Wind under 5 03,2012
Tic. A.S. construction
Evrencik Ruzgar Enerjisinden
_ 0 : Vize/Korklareli 120 Wind under — 49.02.2012
Elektrik Uretim Ltd. Sti. construction
Iberdrola Yenilenebilir Enerji Under
Kaynaklardndan Enerji Uretimi Merkez/Kdrklareli 15 Wind . 28.12.2011
. . construction
Tic.ve San. Ltd. Sti.
. . . o . ~ . . Under
MB Elektrik Uretim Ltd. Sti. Pdnarhisar/Korklareli 30 Wind . 17.11.2011
construction
. . . . . . Under
Aysu Enerji San. ve Tic. A. S. Demirkoy/Korklareli 15 Wind . 11.11.2011
construction
Verbena Enerji Sanayi ve BabaeskiKorklareli 900  Nawral under 59 09.2011
Ticaret A.S. gas construction
Delta Enerji Uretim ve Ticaret | \opirgaz/korklareli 199 N8 oerating  13.03.2008
A.S. gas
Alenka Enerji Uretim ve Koyokoy/Korklareli 27 Wind under 44 04.2007
Yatérom Ltd. Sti. construction
AIte-k Alarko Elektr.|k Santrallar® Korklareli 169.3 Natural Operating 07.07.2005
Tesis!sletme ve Ticaret A.S. gas
. . . N . Natural .
Camis Elektrik Uretim A.S. Luleburgaz/Kérklareli  32.88 gas Operating 27.01.2005
Zorlu Enerji Elektrik Uretim Luleburgaz/Kérklareli 152 Natural Operating  07.09.2004
A.S. gas
H'amltabat Elektrik Uretimi ve Luleburgaz/Korklareli 1120 Natural Operating 13.03.2003
Tic. A.S. gas

According to the data of Mineral Research and Exploration General Directorate
(MTA), Thrace Region has a total of 639.9 million t of lignite coal reserve

(Senguler, 2008).

Research by Renewable Energy Resources General Directorate reveals that, in
Thrace Region, South of Edirne, South and east of Tekirdag and east of
Kirklareli are suitable for wind tribunes. According to Turkish Republic Energy

Market Regulatory Authority (EPDK), a total of 584 MW wind energy capacity
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has been licensed. Of this capacity, 44 MW is operating the remaining part is
under construction or not yet started to constructed (TR21 Energy Report,
2012).

Oil and natural gas reserves intensify in Thrace and South Eastern Anatolia
Regions. According to the Turkish Petroleum Corporation (TPAO), In 2011, TPAO
produced 12.1 million barrels of crude oil from its fields, wh ich constituted 74%
of the total crude oil production of Turkey. 71% of our total oil production is
from Batman Region, 28% is from Adiyaman Region and 1% is from Thrace
Region Total domestic naturel gas production is 317.6 million sm!. 97% of this
gas production is from Thrace Region, 2% is from Batman Region and 1% is from
Adiyaman Region. The oil equivalent of the gas output is 1.9 million barrels
(TR21 Energy Report, 2012).

As for the solar energy, Thrace Region is considered relatively poor in
comparison to the southern Turkey.

3. Transport Capacity of the Region

Thrace Region is of great importance for Turkey since it connects Turkey to
Europe. It has significant highways, railways and six cross border gates to
Bulgaria and Greece (Derekoy and Hamzabey in the North; Uzunkopru and Ipsala
in the West; Pazarkule and Kapikule within the border ofEdirne Province). T his
important mission should be supported by well integrated transportation system.
The system to be planned should not only solve th existing transportation
problems but also sustain the interconnections between harb ours and production
areas.Having considering the logistic centres, priorities should be given railway
and ship transportation, which cause relatively less damage to environment.
Schematic transportation of Thrace Region is given in Figure 5 (Thrace Logistic
Sector, 2011).

3.1. Highway transport system

Motorways and express roads: These are full and semi-access controlled roads
serving whole region. Full access controlled O1 Motorway connects Istanbul to
Kapikule Cross border gate via Edirne.

First degree roads: There are divided main roads connecting functioned areas
and access controlled roads in the planned area, namely, D100 Kinal6-Corlu-
Edirne state road; D110 Kinali-Tekirdag-lpsala Sate road, D020 Kinali-Cerkezkoy-
Kirklareli_Edirne State road, Babaeski-Kirklareli First Degree Highway, Edirne-
Canakkale First Degree Highway, D555 State road with Hayrabolu-Uzunkopru-
Eskikoy 59-78 and 22-34 numbered First Degree Highway.
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Second degree roads: The roads functioning as main road axis between and
within residential areas

3.2. Railway Transport System

The existing commuter and rail lines for cargo and passengers connect Kapikule
to !stanbul and Tekirdag to Muratli. The rail lines shown transportationscheme
and developed during settlement plan are: Proposed railway line between
Istanbul and Bulgaria as part of Europe High-Speed Train Project; Proposed
railway line to strengthen Istanbul-Greece connection via Silivri, Marmara
Ereglisi, Tekirdag, Malkara, Ke"an, Ipsala; Proposed railway line connecting
Bulgaria to Aegean Sea Region via Korklareli, Babaeski, Malkara and Canakkale;
Proposed railway line connecting Corlu airport, Muratli, Corlu and Cerkezkoy
logistic area to Marmara Ereglisi Harbour; Proposed railway line connecting
Cerkezkoy-Buyukyoncali-Saray; Proposed railway line connecting Tekirdag-
Muratli-Buyukkar@'tdran; Proposed railway line connectingKirklareli to Dere koy
cross border gate. The Planned Railway line is shown in Figure 6 (Thrace Logistic
Sector, 2011).

HAMZABEYLI J % ™o gm0 DEREKDY
P o,
/Q \¢*" 5
KAPIKUME
PAZARKULE”‘
)l
'l

> an

I~ ——

~ g :
"‘1
ASYAPORT t

Figure 6. The Planned Railway line (www.ubak.gov.tr )
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3.3. Sea Transport System

Thrace is the only region having sides to three seas, Aegean Sea, Black Sea and
Marmara Sea. Therefore development of sea transportation in the regionshould
have priority. The location of existing harbours, namely, Asyaport,Akport NATO
Limani and Martas, are shown in Figure 6. The exported, imported and total
good from Thrace Region harbour are 1 185 848 t, 2 477 303 t and 3 663 151 t,
respectively.With the construction of Muratli-Tekirdag (Akport) Railway line, th e
good brought to the harbour will be transported through the sea bypassing the
region as shown in Figure 7 (Thrace Logistic Sector, 2011).

"',-yz,.
1> ok

Figure 7. Sea transportation from Tekirdag to South Marmara
(www.akport.com.tr )

3.4. Air Transportation System

Corlu airport serves to the region, which is 7/24 open to international air traffic.

It has capacity of 600 000 passengers, 2145 m2 passengersO area, 3 000 x 45 m
concrete runway. Most of the aircraft are international commercial ones mainly
from Ukraine, Turkmenistan, Azerbaijan and Uzbekistan. About 7% air good
transportation of Turkey realises from this airport.

3.5. Transportation and Infrastructure Projects That Will A ffect the Region

The following projects will affect the regions. These are Transport Corridor
Europe-Caucaus-Asia-TRACECA Project (Figure 8), Trans Europe Networks (TENS)
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(Figure 9), European High-Speed Train Network (Figure 10) and NabuccoProject:
Turkey-Austria Natural Gas Pipe Line (Figure 11).
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Figure 8. Transport Corridor Europe-Caucaus-Asia-TRACECA Project.
(www.traceca.org.tr )
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Figure 9. Trans Europe Networks (TENs) Project. (www.unece.org )
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Figure 10. European High-Speed Train Network Project. (www.dIh.gov.tr )
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Figure 11. Nabucco: Project Turkey-Austria Natural Gas Pipe Line.
(www.wikipedia.org )
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Chapter 1 1

Review of Existing EIA/SIA/CIA Regulation for Land-
Use Planning and the Development of New
Regulations and Sustainability Impact Assessment of
Land Management and Regional Development
Strategies

Mamuka GVILAVA Fatih KONUKCU

! |ICZM International Coastal Zone management National Focal Point for Georgia, GIS and
RS Consulting Center "GeoGraphic", Thilisi, Georgia MGvilava@ICZM.ge

2 Namik Kemal University, Faculty of Agriculture, Bio system Engineering Department, TR59030
Tekirdag-TURKEY fkonukcu@nku.edu.tr

1. Background

In the European & Black Sea context the Environmental Impact Assessment (EIA)
and Strategic Environmental Assessment (SEA) in transboundary context are
addressed through Espoo Convention and its SEA Protocol.

The Convention on Environmental Impact Assessment in a Transboundary Context
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(Espoo, 1991) or the The Espoo (EIA) Convention (seehttp://www.unece.org/
env/eia/eia.html ) sets out the obligations of Parties to assess the environmental
impact of certain activities at an early stage of planning. It also lays down the
general obligation of States to notify and consult each other on all major
projects under consideration that are likely to have a significant adverse
environmental impact across boundaries.

The Convention was adopted in 1991 and entered into force on 10 September
1997. As of the date of writing of this report, the following is the ratification
status by the Black Sea countries, see Fig. 1 and http://www.unece.org/
env/eia/ratification/convmap.html . As one can see, Bulgaria, Romania and
Ukraine are parties to the convention, Russian Federation signed but not ratified
yet, while Georgia and Turkey so far did not sign the Protocol.

The Convention on Environmental Impact Assessment in a Transboundary Context
has been supplemented by a Protocol on SEA fttp://www.unece.org/env/eia/
sea_protocol.html ), which was adopted and made opened for signature at the
Ministerial OEnvironment for EuropeO Conference in Kyiv,Ukraine, on 21 May
2003 and entered into force on 11 July 2010. Although negotiated under UNECE,
the Protocol is open to all UN members. It requires its Parties to evaluate the
environmental consequences of their official draft plans and programmes.

SEA is undertaken much earlier in the decision-making process than project EIA,
and it is therefore seen as a key tool for sustainable development. The SEA
Protocol also provides for extensive public participation in government decision-
making in numerous development sectors.

Parties . Signatories Other UNECE member States Parties . Signatories Other UNECE member States

Figure 2. ESPOO ratification by Black Figure 2. SEA Protocol ratification by
Sea Countries Black Sea Countries
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Fig. 2 shows status of ratification today (refer to http://www.unece.org/env/
eia/ratification/protmap.html for latest update). As one can see, Bulgaria and
Romania both are parties, Georgia and Ukraine signed since the very beginning in
2003, but did not ratify yet, Russian Federation and Turkey did not sign it as yet.

The Black Sea Countries (Bulgaria, Georgia, Romania, Russian Federation, Turkey
and Ukraine) are bound by the Convention on the Protection of the Black Sea
Against Pollution in protecting the environment of the Black Sea (Bucharest
Convention of 1992). EIA and SEA are recognised as strong instruments for
controlling development and protecting the environment within the marine
domain as well as in catchments draining into the Black Sea, as recognised by
the Protocol on the Protection of the Marine Environment of the Black Sea from
Land-Based Sources and Activities (ttp://www.blacksea-commission.org/
_od_LBSAProtocol.asp. More on regional cooperation in the Bucharest
Convention framework is provided in respective subsection.

International Financing Institutions (IFI) such as the European Investment Bank
(EIB), European Bank for Reconstruction and Development (EBRD), The World
Bank Group (International Bank for Reconstruction and Development or IBRD,
International Development Association or IDA and International Finance
Corporation or IFC), Asian Development Bank (ADB) and bilaeral donors (such as
KfW) have their own safeguards for environmental and social sustainability, to
address environmental impacts and resettlement.

Many larger scale projects in the Black Sea countries are frequently financed
through IFI-s or European funds, therefore European and international safeguards
in many important cases apply. Nevertheless, national legislation and regulations
are important factors in implementing best practices with regard to EIA. While
two Black Sea coastal European countries (Romania and Bulgaria) are obliged to
follow European Directives on EIA and SEA, situation is variable with regard to
other Black Sea countries, as they are not bound by EU Directives, while most if
not all of them are not bound with Espoo Convention or its SEA Protocol either,
which makes best practice of EIA and SEA implementation at the national
discretion only.

Attempt is made in this chapter to report on EIA and SEA and related public
participation arrangements in each of the Black Sea countries, as well as to
briefly present the status and practice of transboundary EIA and SEA in the
countries of the Black Sea.

Report and analysis contained in this chapter is mostly based on the recently
stock-taking on Integrated Coastal Zone Management (ICZM), prepared by ICZM
National Focal Points from six Black Sea Countries. This stock-taking exercise on
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Integrated Coastal zone Management (ICZM) has been undertaken for the
Mediterranean and Black Seas within the EU 7" Framework Programme (FP7)
PEGASO project [http://pegasoproject.eu ), structured around the ICZM
Implementation Audit Questionnaire, prepared to asse ss the status of the
Mediterranean and Black Sea Countries with regard to the contents of the newly
adopted Protocol on ICZM in the Mediterranean. The audit questionnaire
contained 53 questions, including those related to administrative rights for the
public to participate and challenge coastal strategies, programmes, plans and
projects; as well as the strategic and environmental impact assessment in
national in transboundary context. In this regard, national responses provided
during ICZM stock-taking effort are useful source for addressing EIA and SEA and
related public participation subjects covered in this rep  ort.

The organisation and methodology of stock-taking is fully described in Shipman
and Petit (2014), while synthesis results for the Black Sea are reported in
Antonidze et al. (2014). Summary results are reported in the recently released
high profile technical report by UNESCO IOC (Santoroet al. , 2014).

In particular, during the period of October 2010 B March 2011 the Black Sea ICZM
National Focal Points (NFPs) from the Black Sea countries Bulgaria, Georgia,
Romania, Russian Federation, Turkey and Ukraine were invited to answer the
stock-taking questions and to validate their responses at the national level. This
initial assessment was first compiled into the join t paper (Abaza et al. , 2011).
The questionnaires filled in by or on-behalf of NFPs were then submitted to the
Black Sea Commission Permanent Secretariat (BSC PS), intergovernmental body
implementing the Bucharest Convention and partner of the PEGASO project, for
feedback and subsequent finalisation by the respective Black Sea countries NFPs.

For that purpose detailed comments were produced by BSC PS for each Black Sea
country in response to initial stock-taking reports. It was agreed to set the end

of 2012 as a cut off date for stock-taking and five countries reported with
updated stock-taking by end of March, 2013. National stock-taking audit
reported as of end 2012 formed the basis for this regional synthesis report (for
Turkey initial 2010 report was used), documented in PEGASO deliverable
(Antonidze et al. , 2013).

As mentioned above, the questions asked during the ICZM audit included those in
relation to public participation, EIA, SEA and transboundary impacts. All stock-
taking audit questions are well documented in the reference cited above
(Shipman and Petit, 2014), therefore are not reported here. At the same time,
each respective subchapter provided below is initiated with qu otes from the
audit questionnaire, followed by slightly adapted texts based in principle on
validated responses of each country national representa tives.
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The subsequent presentation is first considering responses in relation to EIA,
followed by SEA, some arrangements for public participation in each national
context, and after brief presentation of the SEA cases of transboundary
dimension, chapter is concluded with current state of the regional

arrangements, as well presentation of some conclusions and recommendations in
relation to EIA and SEA for the Black Sea region.

2. Environmental Impact Assessment (EIA)
[Audit questions B ENVIRONMENTAL ASSESSMENT

Are appropriate EIAs for public and private projects likely to have significant
environmental effects on the coastal zones required?]

Bulgaria

ElAs are required for any public and private projects, which are expected to
have significant effects on the environment of the whole country, including the
coastal zone, according to the Environmental Protection Act. According to the
Regulation on the conditions and procedure for environmental impact
assessment of investment projects, the investment projects are divided in two
groups: those, for which EIA is obligatory, and those, for which the necessity of
EIA implementation has to be determined on a case by case basis by the Regional
Inspectorates of Environment and Water.

The EIA and SEA processes in Bulgaria are synchronised with EIA Directive
85/337/EC (Consolidated version) and with Directive 2001/42/EC, respe ctively.
Both procedures include all traditional stages of the assessment process: initial
notification, screening, scoping, public consultations, public hearing and
decision making.

Georgia

The legal basis for EIA in Georgia is defined by Laws of Georgia on Licenses and
Permits (24 June 24 2005); Environmental Impact Permit (14 December 2007)
and Ecological Expertise (14 December 2007).

Serious deficiencies in EIA system are evident from simple comparison (see Box
1) of generic EIA process with the system currently in place in Georgia (absence
of scoping and screening stages, insufficient provisions for access to information
and right to challenge decisions, weak enforcement during implementation,
etc.).

! 219



(zT0OZ 2unr ul passadode ‘' bBua=bBue|pgg=abed,dyd-xapuliab snyree):dny 1e ajgejene suodoy
1aA19sqQO palosuods 3)SO :924n0S) vIb1099) Ul 8210} Ul Apualind ssad04d |3 yum ssadoud |3 ouauab buredwo) T xog

uoyedpng Aqng

noRd anss
ION se0p Ansmjy

ﬁ 1muiad sansst {nmsmy Q

Supjepy woraQ v

uodaz vz aq
3o Snuesr drqnd sprog Rdo[RA

.,
Anstamy sq o1 wodaz YT
enrm sinogns RdopEasg
/
1
.Aao_.ﬁ I
B
wodal ¥1g 30 Suueaq

arpqnd pae ranos pammeld moqe
monemmay saqsond pdo@asg

s4vp 09-05 ﬁ

v

h woda1 ¥IZ

aredaid mug Smmsmed)
-

\|

(estuadxg eatdojoog)
wodal YT SMatAar Aoty

e ]

-

sdep

TOUEMSTMI0P PRPIST B0
pe ymuad 107 nonendde
M BYLE0l ANSTrjy

3 o1 wodal I 3o molsEA
1oy sanugns RdoEas

-
h nuy STnmsmod

13 o sarpdde sadojaaag
-

dn mofroz
PTE TONEITSWREW] VI

pasorddy .H

mnEEEnETL
wedm pux noneSny

sasdeny 1edug

V1= £q paIaAoD 2 0 sanss

Smiynmapt 51 e ‘sadods v
Sunmzap jo sseoad e 51 Smdodg

vid
ﬁ ammbar jou s=op pelong Q ﬁ VI3 :ambai palolg g

Y13 seimbar

mEmdofaAsp EUIETM TOTSTIER
Furqem o sseoand v 1 SUnERng

Twoneymapt 13alorg




In light of the requirements of Aarhus Convention, the following deficiencies
were identified in the EIA system (see conclusions of the OSCE sponsored
Legislative and Institutional Analysis of the Implementation of Aarhus Contention

in Georgia, 2007, undertaken by Aarhus Centre in Georgia, available at
http://aarhus.ge/index.php?page=239&lang=eng , accessed in June 2012):

- A right of access to environmental information and public participation in
decision making process during the EIA should be guaranteed in relevant national
law.

- List of activities liable to EIA should be changed according to the relevant list
of activities defined in the Annex | of Aarhus convention.

- Arrangement of public hearings during the EIA and duty to inform public about
its consequences must be defined as governmental responsibility.

- Any exclusion from EIA procedure for the activities harmful for human health
and environment must be ruled out in the relevant legal act.

Examples of deficient cases of EIA for investment projects in the elsewhere in
the ICZM stock-taking report for Georgia are quite symptomatic and quality of
EIA for coastal projects remains the proliferating issue requiring urgent
intervention.

It was therefore recommended to introduce and apply voluntary EIA scheme for
projects which may affect environments and resources of coastal zone, guided
by EIA process as interpreted by the European Commission and published at
http://ec.europa.eu/environment/eia’home.htm

Romania

ElAs requirements for projects are contained in the Gover nment Decision no.
1076/2004 for establishing a procedure for carrying out environmental
assessment for plans and programs, transposing the SEA Directive 2001/42/EC.

Russian Federation

According to the Federal Law "On Ecological Expertise" No. 174-FZ from
November 23, 1995 the procedure of EIA is envisaged for all projects that could
have significant environmental effect on the coastal zone.

Turkey

The By-law on EIA has been implemented since 1993 in Turkey. In the revised By-
law on EIA (latest revision, Official Gazette: 17 July 2008, No. 26939), public
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participation procedure was further strengthened and it has become fully
harmonized with the EU EIA Directive except the EIA application in a
transboundary context. EIA implementation is required both for public and
private projects according to the by-law on EIA.

Ukraine

ElAs for public and private projects likely to have significant environmental
effects are obligatory. 1tOs a basic requirement of the Law on Ecological
Expertise (#45/95-!" of 09.02.1995) and other regulative acts.

According to the Law of Ukraine "On regulation of the Urban Construction
Activity" has been approved in 2011 ((#3038-VI of 17.02.2011), EIAs for public
and private projects is obligatory only for cases, envisaged by the Degree of
Cabinet of Ministers of Ukraine # 554 of 27 July 1995 "List of activities and
objects of high ecological dangers", for other cases EIA is not obligatory.

3. Strategic Environmental Assessment (SEA)
[Audit questions B STRATEGIC ASSESSMENT

Are SEAs of plans and programmes affecting the coastal zone required? Legal
Instruments:

Are there specific guidelines for SEA for coastal zones? Reference:]
Bulgaria

According to the Environmental Protection Act, SEA is required for plans and
programs, which are expected to have a significant effect on the environment.
Therefore, it would also apply to the coastal zone.

Again, EIA and SEA processes in Bulgaria are fully synchronised with EIA Directive
85/337/EC (Consolidated version) and with Directive 2001/42/EC, respectively.
Both procedures include all traditional stages of the assessment process: initial
notification, screening, scoping, public consultations, public hearing and
decision making.

Georgia

EIA legislation, when first introduced in Georgia (Law on Environmental Permits,
15 October 1996, now replaced), contained important definition in the list of
category | projects (equivalent to internationally accepted category A). In
Article 2, Clause (k) concerned with “infrastructural plans, projects and
programmes", subjected to mandatory impact assessment were, inter alia , urban
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development and land-use plans, industrial development programs, transport
infrastructure development programs, forestry plans, even long term programs

of protected areas. Ironically first and only application  of this clause in this law
was to issue environmental permit against the EIA of the Kolkheti National Park
Management Plan.

Unfortunately there are no provisions in the Georgian legislation for SEA. Sitill,
this instrument was applied on a voluntary basis for the programmatic
assessment of strategic environmental impacts of economic sectoral plans only
once in GeorgiaOs Power Sector: Strategic Environmental Assessment, Final
Report, December 2007 - by SEEC - South East Europe Consultants Ltd, but this
opportunity for genuine SEA was used for mere justification of hydropower
energy sector (see review of this document by panel of expert at
http://bankwatch.org/documents/Khudoni_EIA SEA ind_panel_review.pdf . See
also BankWatch report at http://bankwatch.org/documents/risky deal risky

business.pdf).

Again, as with EIA, it was recommended in the ICZM stock-taking report to
introduce and apply voluntary SEA scheme for sectoral development plans and
programs which may affect environments and resources of the coastal zone,
guided by SEA process as interpreted by the European Commission and published
at http://ec.europa.eu/environment/eia/home.htm.

Currently there are no specific guidelines for EIA or SEA for coastal zones.

Reference was made in this regard to the fact that the Ministry of Infrastructure
and Regional Development of Georgia and Adjara Autonomous Republic
Authorities were willing to undertake Development of an integrated SEA , spatial
and territorial plan for Adjara AR 2010-2015 and received such an assistance
from The Netherlands (source: http://www.evd.nl/zoeken/showbouwsteenkvk
.asp?bstnum=255769.

Romania
Legal Instruments and Guiding documents on SEA are:

- GD 1076/2004 for establishing a procedure for carrying out environmental
assessment for plans and programs (transposing the SEA Directive 2001/42/EC)

- Order no. 995/2006 for approving the list with plans and programmes
concerned by GD 1076/2004, including those within coastal zone

- Order no. 117/ 2006 for approving the SEA methodology Handbook
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- SEA Handbook for cohesion policy 2007 B 2013
There are no SEA guidelines reported by the national focal point.
Russian Federation

Plans and programmes are subject of ecological expertise according to the
Federal Law "On Ecological Expertise" No. 174-FZ from November 23, 1995.

According to EIA procedure all documents are published in internet and mass
media before the expertise procedure for the public debates and hearings.
Drafts of the documents "Standards of Permissible Impact to the Black Sea
Rivers" and "River Basin Management Plan for the Black Sea Rivers" and protocol
of public hearings are still on the website of the Kuban Basin Water Directorate
http://www.kbvu-fgu.ru/bvu_ovos

There are no any guidelines for SEA.
Turkey

Turkish stock-taking report of 2010 reported, that a draft by-law on SEA has
been prepared and the opinions and comments of the related ins titutions have
been received and reflected to the draft. It was going to enter into force, before

the end of 2011.

As Annex | of draft legislation on SEA includes ICZM plans, it is going to be
mandatory to implement SEA to the ICZM plans in Turkey when the draft is
adopted and enforced.

A project namely Adaptation of Strategic Environmental Assessment Directive of
Turkey was implemented between 2003-2005. Within the scope of t hat project,
a manual which includes a general framework for the implementation of SEA to
plans and programs has been prepared.

There is not a specific guideline for ICZM. However, guideline for land use was
prepared in 2008.

Ukraine

Currently, there is no legal act being in force, which requires SEA of strategies,
plans and programmes in Ukraine. It means that SEA is not mandatory and is
encouraged only.

In 2003, Ukraine has signed the Protocol on SEA to the Convention on the EIA in
transboundary context, however this Protocol is not ratified yet (draft Law of
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Ukraine on the Ratification of the Protocol on SEA was uploaded on the web-
portal of the Ministry of Ecology and Natural Resources of Ukraine,
http://www.menr.gov.ua/content/article/48 , accessed in March 2013).

Currently there is no guidelines on SEA including that for plans and programs
affecting the coastal zone.

Following is provided in this regard on this source ( http://epl.org.ua/en/
lawnbspnbspnbsp/international-activity/sea-protocol  ):

In accordance with p. 12 and 19 of the CAction Plan on Implementation of the
State Program of Adaptation of Ukrainian Legislation to the EU Legislation in
2013E, approved by the decision of the Cabinet Ministers of Ukraine on 25 Mar ch,
2013,! 157-", the Ministry of Environment prepared draft laws CO n ratification
of the Protocol on Strategic Environmental Assessment to the Convention on
Environmental Impact Assessment In a Transboundary ContextE and COn
Strategic Environmental AssessmentE.

In accordance with art. 9 of the Law of Ukraine OOn state regulatory policy in
the sphere of commercial activityE, for the provision o f comments and
suggestions from citizens and legal entities, and members of the public the
drafts were posted on the web-site of the Ministry of Envi ronment on
22.04.2013.

The Law of Ukraine OOn main directions (strategy) of the state environmental
policy until 20200 in chapter #. Instruments of the national environmental
policy, pp. O4.2 Assessment of the impact of strategies, plans and programs on
the environmentO mentions about the necessity to improve e nvironmental
legislation to stipulate application of SEA as obligatory instrument of strategic
planning at national, regional and local levels. Strategy also stresses that SEA
should be used as important instrument of the environmental impact
assessments, including in transboundary context.

4, Public Participation in EIA/SEA
[Audit questions B PARTICIPATION
Are the following measures used to ensure the involvement of stakeholders in:

- the formulation and implementation of coastal and marine strategies, plans
and programmes or projects,

- the issuing of authorizations?
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(b) inquiries or public hearings Examples:

(d) mediation or conciliation procedures with respect to plans, programmes or
projects concerning the coastal zone? Examples:

(e) a legal or administrative right to challenge plans, programmes or projects
concerning the coastal zone? Statute:]

Bulgaria

According to article 81 of the Environmental Protection Act, plans and programs,
which are expected to have significant impacts on the environment, are subject
to environmental assessment, which is performed simulta neously with the
elaboration of the plan or program. The environmental assessment procedure
requires that the relevant stakeholders and public be co nsulted at public
hearings among other methods.

The Black Sea River Basin Management Plan was subject to public discussion and
public hearings for more than two years before it was adopted at the beginning
of 2010.

The Bulgarian Marine Strategy is among the priorities of the Ministry of
Environment and Waters and the preparatory work on such a strategy was
expected to finish in 2012, while the strategy and measures for improving the

quality of the marine environment have to be elaborated a nd, after public
consultations, accepted by the end of 2014 (Challenges and Priorities in the
National Environmental Protection Policy in 2011, http://www.moew.

government.bg). Furthermore, the Marine Strategy will be subject to SEA, which

requires public hearings.

As already stated above, all plans and programs which may have a serious
environmental impact or are directly related to the environment are subject to
environmental assessment, which has an adequate procedure for stakeholder
involvement. This procedure ensures that the opinions of the stakehold ers are
taken into account. At the moment of stock taking cut off date (end 2012),
though, neither a marine strategy, nor an ICZM strategy have been included in
Annex | or Il of the Regulation on the Conditions, Procedure and Methods for
Environmental Assessment of Plans and Programs Adopted with Letter of the
Council of Ministers No 139 of 24.06.2004, promulgated in State Gazette,
number 57/ 2.07.2004, enforced as of 1.07.2004.

Nevertheless, if the strategy is included in Annex | and Il of the abovementioned
regulation and, in case it is considered that it needs to undergo environmental
assessment, article 19-22 from the regulation on the conditions and procedure

226!



for performing environmental assessment of plans and programs apply. All
relevant stakeholders are given the right to be informed about the plan/program
and to express their opinion in different ways. According to article 21, it is
obligatory to perform a public hearing, when it is required by legislation or when
more than 2 negative statements with respect to the plan/program have been
received. The institution, which elaborates the plan, has a right to assess
whether or not other alternatives of the plan/program have to be assessed based
on the results from the consultations with the public an d to decide whether or
not to continue the consultations with the public (Article 22).

Georgia

Provisions for inquiries and public hearings in relation to EIA of development
projects are discussed above under the heading Environmental Assessment.

Despite serious deficiencies by not applying recognized EIA standards (scoping
and screening stages missing, weak provisions for public participation, etc.), the
Law of Georgia on Environmental Impact Permit (14 December 2007, with
amendments) in practice remains the only regulation allowing at least some
mechanism to challenge environmental concerns of development projects,
including those in the coastal zone.

EIA decision-making stage starts after proponent holds public hearing and applies
to Ministry of Environment and Natural Resources (MoE) Protection for
environmental impact permit by submitting EIA documentation. Public
comments can reach MoE indirectly, only through minutes of the public hearing,
prepared by the proponent. According to General Administrative Code of Georgia
(Articles 75, 76), interested parties (able to substanti ate their interest) can
apply MoE in writing, requesting participation in administrative proceedings. MoE
is able to consider public opinion, however, at this stage making changes into
the final EIA report are regarded to be finalised. Besides, an administrative
agency does not have a mechanism of feedback to the public. It should also be
noticed, that requirement for informing the public about the final decision is not
provided in legislation, therefore the publication of the information on issued
permits is not obligatory. (Analysis is based on OSCE sponsored Observer Reports
available at http://aarhus.ge/index.php?page=66&lang=eng , accessed in June
2012))

Law of Georgia on Spatial Planning and Urban Development (02 June 2005, as
amended in 2007, 2009, 2010) provides some mechanisms for public
participation in the discussion of various types of spatial planning documents,
but mechanism are not defined and detailed procedures are left at the
discretion of respective authorised administrative bodies (ce ntral, local) in
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charge of plan preparation, while there are no legal or administrative rights
provisioned to allow for challenging the decision taken.

Romania

The process of drafting legislation should comply with the procedure of
transparency in decision-making in public administration, according to the Law
no. 52/2003.

Within the procedures of EIA and SEA, public debates/consultations (inquiries or
public hearings) for plans, programmes or projects that are likely to have a
significant effect on environment, are required, according to the EIA and SEA
Directives provisions, and according to the Romanian legislation (there are 3
public announcements in the 46th, 76th and 135th working days within the
procedure and the public debate in the 129th working day).

The SEA procedure can be summarized as follows: an environmental report is
prepared in which the likely significant effects on the environment and the
reasonable alternatives of the proposed plan or programme are identified. The
public and the environmental authorities are informed and consulted on the
draft plan or programme and the environmental report prepared. As regards
plans and programmes which are likely to have significant effects on the
environment in another Member State, the Member State in whose territory the
plan or programme is being prepared must consult the other Member State(s).
On this issue the SEA Directive follows the general approach taken by the SEA
Protocol to the UN ECE Convention on Environmental Impact Assessment in a
Transboundary Context.

The environmental report and the results of the consultat ions are taken into
account before adoption. Once the plan or programme is adopted, the
environmental authorities and the public are informed and relevant information

is made available to them.

Administrative Litigation Law no 554/2004 with further amendments and
modifications provides the administrative right to challenge plans, programmes
or projects.

The amendments and modifications of Administrative Litigation Law nr.
554/2004:

- Governmental Emergency Ordinance no. 190/2005

- Constitutional Court Decision no. 189/2006

228!



- Constitutional Court Decision no. 647/2006
- Law no. 262/2007
- Constitutional Court Decision no. 660/2007
Russian Federation

According to Federal Law No 1550-1 from July 6, 1991 "On Local Self-
Government in the Russian Federation” environmental NGOs take part in
consultative bodies of municipalities.

There is special procedure that is established by thi s law. All the projects, plans
and programs developed for the coastal zone are the subject of public debates
and hearings.

According to decision of Governor of Krasnodar region Public Environmental
Council is created (see http://krasnodar.rgo.ru/files/2011/12/public-
environmental-council.pdf Terms of Reference for this Council, in Russian).

One of the last initiatives of this Council is creation of specially protected area
for the protection of sand dunes within Anapa municipalit .

Public hearings are provided by the Federal Law of the Russian Federation from
October 6, 2003, No 131-FZ "On General Principles of Local Self-Government in
the Russian Federation". The procedure for public environmental expertise is
described in the Federal Law "On Ecological Expertise" from November 23, 1995,
No 174-FZ. Any proposed activities should be discussed with the local
population. This discussion should be organized by local authorities. Public
opinion should be taken into account during the procedure of state ecological
expertise.

Two projects: "Standards of Permissible Impact to the Black Sea Rivers" and
"River Basin Management Plan for the Rivers of Black Sea Coast" were discussed
on the public hearings, see http://www.kbvu-fgu.ru/bvu_ovos3

According to Urban Planning Code of the Russian Federation special procedure of
plans and projects, a right to challenge is foreseen. Local authorities are
responsible for the creation of conciliation commissio n and procedure of
approval of plans and programs of coastal zone development.

Turkey

For implementation of public participation informing public with regard to EIA
procedure are carried out both at central and provincial leve |.
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Whole documents are made available to public and public concerned f rom both
central and provincial level. Finally "Public Participation Meeting" is being
organized by provincial directorate at the project site.

Views of some professional chambers and national NGOs are sought from time to
time. Professional bodies like the Chamber of City Pla nners, Chamber of
Architects and local and national NGOs challenge plans and projects in the
coastal zone from time to time by starting a legal action against the plan or the
project.

Ukraine

Local communities have a right to arrange public hearings of the issues of special
importance for community. List of decisions to be tak en with public
participation are defined as following:

- development of international, national, regional and local environmental
programs, action plans and strategies;

- preparation of drafts of policy and legal acts;
- ecological expertise and EIA of economic activities;

- issuing permissions on nature resources usage, relies of GMO, activities
connected with environmental pollution, management of wastes, hazards and
their disposal;

- expenditures of environmental protection funds, and some others.

These provisions are reflected in the Law "On Local Self-governance" # 280/97-
BP of 21.05.1997; Law "On Ratification of the Convention on Access to
Information, Public Participation in Decision-making and Access to Justi ce in
Environmental Matters" # 832-XIV of 01.07.1999; Order of the Ministry for
Environmental Protection of Ukraine "On Approval of the Regulation on Public
participation in decision making in the field of environmental protection”
(registered by the Ministry of Justice ! 155/8754 of 04.02.2004)). It means that
such aspects of activities to be taken on the coastal zo ne are subject of
regulation by these legal acts.

Recommendations of such hearings are obligatory for taking into account by
local governments.

ItOs important to emphasize that Law of Ukraine "On Regulation of the Urban
Construction Activity" (#3038-VI of 17.02.2011) has very restricted application of
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ecological expertise, EIA and, as a consequences, public and stakeholders
participation in planning activities related to coastal zone.

General provisions of different form of participation o f stakeholders in decision
making process are provided by current legislation (see previous item). Apart of

direct stakeholdersO involvement in the development of strategies, plans and
programmes or projects (or contribution to these processes by providing

recommendations and proposals), there are specific forms of participation
namely:

- participation in the public ecological expertise of relevant projects (envisaged
by the Law of Ukraine "On ecological Expertise”, 1995);

- participation in strategic environmental assessment of the strategies, plans and
programmes, which is still not common in Ukraine however there are first
positive examples (such as stakeholders involvement in the development of the
Strategy of Sustainable Development of Bakhchisaray District of AR Crimea until
2017, 2007-2008).

Bakhchisaray District is located in coastal zone. Strategy development process
was supported by UNDP and based on the partnership of local government,
NGOs, other stakeholders. This practice included mediation an d conciliation
activities. As regard to the mediation or conciliation procedures in the issuing of
authorizations, there is no data available.

Legal or administrative right to challenge plans, programmes or projects

(including those related to the coastal zone) are envisaged by the Code of

Ukraine on Administrative Violation of the Law (#8073-X of 07.12.1984) a nd
Criminal Code of Ukraine (# 2341-11l of 05.04.2001) for the cases of violation of
legislation, e.g.:

- having negative impact on the environment and human health;
- contradicting the laws on land use and protection;

- contradicting the laws on other natural resources use, etc.

5. Transboundary arrangements

[Audit questions D TRANSBOUNDARY COOPERATION

In contiguous coastal zones are bilateral or multilateral national coastal
strategies, plans and programmes coordinated? Examples:]
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Bulgaria

According to Article 98, paragraph 1 of the Environmental Protection Act, the
Minister of Environment and Waters of the Republic of Bulgaria shall inform
other countries, which might be affected in a trans-boundary context from
investment projects related to construction, activities and technologies, as early
as possible in the EIA process, but no later than the date for informing its own
population. If the other country agrees to participate, information on the
investment project, the potential impacts from the pro ject and the possible
decision, which is going to be taken, shall be made available to the public in this
country as well.

In case of a potential trans-boundary impact from another country, which has
provided information on an investment project with potential transboundary
impact to the Republic of Bulgaria, the Minister of Environment and Water is
obliged to provide access to the public to the EIA information, provided by the
other country, and to timely forward all statements from Bulgarian stakeholders,

to the other country.

Georgia

Georgia has not signed or ratified ESPOO Convention. Signed in 2003 but not yet
ratified its SEA Protocol.

In these circumstances only potential mechanisms to apply EIA and SEA in
transboundary context could be the Draft Recommendations on Environmental
Impact Assessment in a Transboundary Context for the Black Sea Region (see
details in Regional Arrangements below). If adopted by the Black Sea
Commission this document would provide guidance for transboundary
cooperation by means of notification, exchange of information and consultation

in assessing the environmental impacts of projects for all Black Sea countries
including Georgia.

It is worth mentioning in this regard, that in 2009 Georgia disclosed through ICZM
Advisory Group and BSC Permanent Secretariat its draft ICZM Strategy, inviting
regional partners for consultations. This is indeed a voluntary good practice case
of transboundary consultation when preparing national plans and programs.

Romania

Romania ratified and is implementing the ESPOO Convention (The Convention on
Environmental Impact Assessment in a Transboundary Context - Espoo, 1991).

The ESPOO Convention has been ratified through the Law no. 22/2001,
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In this respect the possible affected Party shall be notified, an exchange of
information and consultation should take place in assessing the environmental
impact of plans, programmes and projects.

According to the provisions of the Convention, for a proposed activity listed in
Appendix | that is likely to cause a significant adverse transboundary impact, the
Party of origin shall, for the purposes of ensuring adequate and effective
consultations under Article 5 OConsultations on the basis of the environmental
impact assessment documentationO, notify any Party whic h it considers may be
an affected Party as early as possible and no later than when informing its own
public about that proposed activity.

Romania has a transboundary EIA mechanism implemented with neighbours to
the Black Sea, Bulgaria and Ukraine.

Russian Federation

In stock-taking report ICZM NFP provided two examples of transboundary
environmental impact assessment for two projects (see below).

Turkey

In the Negotiation Position Paper of Turkey, it is stated that Turkey will
conclude all legislative work fully harmonizing the Directive two years before
the ascertained date of TurkeyOs accession to the EU with the aim of full
implementation by accession. Adherence to the UNECE Cmvention on EIA in a
Transboundary Context (Espoo Convention) and its implementation will also start
with the accession.

Turkey is continuing the evaluation of possible bilateral agreements on EIA for
cooperation in a transboundary context.

Ukraine

Transboundary cooperation is envisaged by the Convention on EIA in
Transboundary Context (Espoo, 1991; ratified by the law of Ukraine ! 534-XIV of
19.03.1999). The Ministry of Ecology and Natural Resources of Ukraine and the
Ministry of Foreign Affairs of Ukraine are responsible for such cooperation
according to the Ordinance of the Cabinet of Ministers of Ukraine N 1371 of
13.09.2002.

6. Transboundary cases

[Audit questions B TRANSBOUNDARY ENVIRONMENTAL ASSESSMENT
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Is there cooperation by means of notification, exchange of information and
consultation in assessing the environmental impacts of plans, programmes and
projects?]

As reported by ICZM NFPs above and as described in the background section,
ratification status of Espoo Convention and its SEA Protocol are not in a
satisfactory state in the coastal countries of the Black Sea, neither regionally
agreed protocol, guideline or even recommendations is in clearance, therefore
while bilateral cases of projects with transboundary impacts a re treated on an
ad hoc basis. Some cases in need of rigorous transboundary treatment, as
reported in the stock-taking audits are illustrated below.

Bulgaria/Romania

ICZM NFP of Bulgaria reports in the stock-taking audit report, that in August 2005
a Guidance document was prepared for Bulgaria and Romania, named Methods
and Tools for Practical Application of the ESPOO Convention in Romania and
Bulgaria. The goal of this document was to help the authorities in both countries
implement the legal procedures related to notification, exchange of information
and consultation in assessing the environmental impacts of plans, programmes
and projects affecting the environment and the population on both sides of the
borders, including the Danube Delta. The other Black Sea neighbour of Bulgaria,
Turkey is not a party to the Espoo Convention and is, therefore, not obliged to
implement it. In this situation Bulgaria has achieved what is possible in terms of
Black Sea transboundary cooperation in EIA with its neighbours.

Turkey / Georgia

There were no examples of bilateral coordination on coastal strategies, plans or
programs in the Black Sea region reported by Turkey and Georgia in ICZM stock-
taking reports. Georgian ICZM NFP stock-taking audit reports that worth
mentioning in transboundary context is the coordination between Turkey and
Georgia regarding downstream impacts of hydropower dams on coastal erosion
along the Black Sea coast. Bilateral meetings are documented in Chapter VI and
Appendix L of Yusufeli Dam & HEPP EIA (document is available at
http://www?2.dsi.gov.tr/english/yusufeli_report.htm), but it should be
highlighted, that surprisingly EIA and ICZM focal points / experts had never been
involved in this coordination.

Russian Federation / Black Sea Countries

There are two examples of transboundary environmental impact assessment for
two projects:
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1. Gas pipeline Russia-Turkey (Blue Stream) B 2002

2. Gas pipeline Russia-Bulgaria (South Stream) b 2010
Documents are not published.

Ukraine / Romania

Ukrainian stock-taking reports as example of transboundary cooperation Ukraine-
Romania relations during the implementation by the Government of Ukraine of
the Project on Development of the Deep-water Navigable Channel Black Sea b
Danube (2004-2009). In general, these relations were tense and controversial,
however, during this period, national and international EIAs were conducted,
many meetings of Joint Inter-Governmental Commission, public hearings and
other activities took place.

7. Regional arrangements

Coastal countriesO activities in the field of environmen tal protection of the Black
Sea are regulated under the Convention on the Protection of the Black Sea
against Pollution, its Protocols and other relevant national/international
legislation. The Strategic Action Plan (SAP) for Environmental Protection of the
Black Sea B The BS SAP 2009 substantially revised version adopted in 2009 is
guiding the implementation of the regional Bucharest Convention.

The 2009 BS SAP has been formulated through careful consideration of inter alia
the 1996 SAP, the 2007 BS TDA (Transboundary Diagnostic Analysis) and the 2007
BS SAP Gap Analysis. It aims to help resolve the transboundary environmental
problems of the Black Sea and is a joint effort between the six Black Sea
countries. The SAP was elaborated from consensus reached at a multinational
level in relation to a series of proposals that include: Ecosystem Quality
Objectives (EcoQOs); short, medium and long term targets; and legal and
institutional reforms and investments necessary to solv e main environmental
problems identified within the 2007 BS TDA. The process of elaboration of the
SAP was characterized by the participation and commitment of the main social
stakeholders and key institutions of the Black Sea countries.

The Black Sea Commission is the regional cooperation framework, made up of
with one member from each of the six national governments. The Black Sea
coastal states entrusted a coordinating role for the implementation of the BS-
SAP to the Black Sea Commission supported in its activity for implementation of
the work program of the Black Sea Commission by its Permanent Secretariat,
based in Istanbul, Turkey.
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In order to achieve, the purposes of this SAP, the Black Sea Commission
cooperates with competent international organisations, especially with a view to
developing appropriate programs or obtaining assistance.

In the field of ICZM transboundary partnership and consultations at the regional
level is facilitated by the Advisory Group on the Developm ent of Common
Methodologies for ICZM to the Commission on the Protection of the Black Sea
Against Pollution (ICZM AG, see its Terms of Reference at http://www.blacksea-
commission.org/_ag-tor-iczm.asp). Each Black Sea country is represented by the
designated ICZM National Focal Point and one ICZM Expert, forming 12 member
regional ICZM AG.

ICZM AG to the BSC is thus the key instrument for multilateral regional

coordination in ICZM and related fields, such as EIA and SEA including. Non-
exhaustive list of outputs and activities include (mostly GEF BSEP and EU
supported):

- Regional ICZM training activities (1996)

- National ICZM Reports (1996)

- National ICZM Policies & Strategies (1997) and Regional Synthesis P&S
- Coastal Code of Conduct (2000)

- ICZM Spatial Planning Methodology (2003)

- Regional ICZM Strategy (2003) (not endorsed yet)

- ICZM pilot projects (GE 2009, RU 2000, TR 2007, UA 2000) and CASES (RO, UA,
GE completed in 2014)

- Feasibility of ICZM instrument to the Bucharest Conven tion (2004)
- ICZM progress indicators (2008)

- ICZM stock-taking 2010 (initial results), updated in 2012

- Guidelines on ICZM in the Black Sea (March 2014, draft)

Notably, ICZM Advisory Group to the Black Sea Commission, after several
iterations, some time ago endorsed the Draft Recommendations on
Environmental Impact Assessment in a Transboundary Context for the Black Sea
Region, submitting it for BSC consideration. The document was developed with
help of Espoo Convention Secretariat (UNECE). The document is compatible with
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conventions on EIA and if endorsed by the BSC would provide guidance for
transboundary cooperation by means of notification, exchange of information
and consultation in assessing the environmental impacts of projects.

The document does not cover plans and programs; therefore it would be highly
desirable to produce cooperation mechanisms for assessing strategic
environmental impacts of plans and programs.

8. Conclusions and recommendations

Main conclusions and key recommendations made in Abaza et al. (2011) and
reiterated in Antonidze et al. (2013) still hold valid for the Black Sea countries
of Georgia (GE), Romania (RO), Russian Federation (RU), Turkey (TR) and
Ukraine (UA). In particular, these papers essentially concluded the following:

Environmental and strategic assessments

EU member Black Sea countries report that EIA procedures include all traditional
stages of assessment process, and that both EIA and SEA legislation and practices
should comply with respective EU Directives. EIA process in GE, RU and UA are
established as the so-called "ecological expertise procedure”, inherited from the
earlier Soviet system (see Fig. 3). There is no SEA system in place in these
countries and even modest reference to plans and programs in national EIA
legislation was removed after recent reforms in the spirit of uncontrolled
development (GE), while in RU plans and programs are subject to ecological
expertise, which provides for public hearing. GE and UA signed in 2003 but not
yet ratified the Espoo SEA Protocol. TR has been utilizing the EIA since 1993 and
has also prepared a draft by-law recently for SEA in the EU accession process.
None of the countries report on specific guidelines for EIA or SEA in the coastal
context. A certain level of harmonization of EIA process in the transboundary
context could be achieved with the adoption of the Black Sea regional EIA
recommendations, prepared in cooperation with the Espoo Convention
Secretariat and recommended by the ICZM AG for consideration of the BSC in
2010. A Protocol on EIA/SEA seems less feasible given the reservations of some
countries.

Participation

Consultative bodies and their role in land-sea, vertical and horizontal integration
of the governance needs to be consolidated and streamlining. The concept of
coastal partnerships is not practiced yet in the countries from the region.
Mediation and conciliation procedures are still not part of the culture and
regulations as well. Public participation and formal consultation mechanisms
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Ukraine

- Yes No Partial Not Applicable No data

Figure 3. EIA procedures reported as in place and adequate

were used in GE when developing the national ICZM strategy with the support of
the EuropeAid ECBSea project, but it seems that neither approaches motivated
the Government to adopt the strategy. EU member Black Sea countries are
obliged to implement public participation through EU Directives on
Environmental Impact Assessment (EIA) and Strategic Environmental Assessment
(SEA). Public rights to seriously challenge inadequacies in coastal plans and
development projects are limited only to the combination of ecologi cal
expertise and EIA mechanisms in the former Soviet countries. EIA and SEA
mechanisms for genuine participation are underutilised in TR as well.
International consultations at the regional level are facilitated by the ICZM AG,
and its role should probably be enhanced by including ICZM NFPs in the
mechanisms of meaningful communication with regard to the strategies, plans,
programmes and projects of transboundary nature.

Recommendations

Based on the findings of the above report and summary conclusions the following
recommendations are derived with regard to strengthening EIA, SEA and public
participation practices in the Black Sea region:

Some Black Sea countries need to upgrade their EIA systems to bring them in line
with the best international practice, as well as to introduce SEA.
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Guidelines for EIA and SEA concerning projects, plans and programs affecting the
coastal zones are reported as not yet available by all Black Sea countries. UN
ECE compatible and regionally harmonised efforts within the Black Sea
Commission framework could be the key driver in developing and agreeing
common EIA and SEA Guidelines.

Some Black Sea countries are advised to revisit past reservations with regard to
Espoo Convention and its SEA protocol and proceed with their national
instruments of adoption.

In the meantime the regional arrangements for EIA in a transboundary context
should be pursued and agreed for the Black Sea marine region.

Participation should be seen as integral part of the coastal governance process
with genuine opportunities and mechanisms for the public to challenge the
strategies and plans and projects prior to key decision-making steps in the
framework of SEA and EIA.
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Chapter 1 2

Thresholds of Sustainability for Ergene River Basin
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1. Introduction

Groffman et al. (2006) define ecological thresholds as the points at which there
is an abrupt change in an ecosystem quality, property or phenomenon, or where
small changes in an environmental driver produce large responses in the
ecosystem. On a general level, ecological thresholds are the breaking points of
ecosystems at which the pressures lead to abrupt changes in the ecosystem. The
terms tipping point, critical load and regime shift are closely related to
ecological thresholds.

Thresholds can be characterised as points or as zones. Zore-type thresholds
imply a gradual shift or transition from one state to another rather than an
abrupt change at a specific point (Huggett, 2005) Ecological thresholds have



caught attention because many cases of catastrophic worsening of conditions
have proved to be difficult or nearly impossible to remedy ( also known as points
of no return). Ecological extinction is an example of a definitive point of no
return ( http://www.thefullwiki.org/Ecological_threshold ).

The Ecologic Institute and the Sustainable Europe Research Institute (SERI)
carried out a research to identify a set of environmenta | thresholds and
associated indicators for monitoring unsustainable trends caused by human
activity that could lead to the exceedance of environmental thresholds (Ecologic
Institute and SERI, 2010).

This report provides a detailed account of the methodology and findings of the
study. Following an identification of an initial list of seven areas with known
threshold behaviours: human exposure to toxic chemicals, fisheries, freshwater
quality (with focus on eutrophication), freshwater quantit vy, land use/land use
change and soil erosion, and non-renewable resource use B the team in
collaboration with the European Commission (DG Environment) and the European
Environment Agency (EEA) selected four threshold issues for more in-depth
analysis: freshwater quality with a focus on eutrophication, freshwater g uantity,
soil erosion, and non-renewable resource use (Ecologic Institute and SERI, 2010).

Ecologic Institute and SERI (2010) provided suggested threshold indicators,
available threshold values and data availability Table 1.

Table 1. Threshold indicators, available threshold value s and data availability
(Modified from Ecologic Institute and SERI, 2010).

Available
Threshold Suggested threshold -
L threshold Data availability
Parameters indicator
values
Water quality Ratio of observed maximum 50 mg N/l (Nitrate  Water quality of Ergene
concentration of nitrogen to Directive) River Basin has been
maximum allowable  Watershed-specific monitoring by the Ministry
concentration of nitrogen Ratio  thresholds for of Environment and Urban
of observed maximum permissible N and P Planning (Turkey) since
concentration of phosphorus to  concentrations as a 2012 within Municipal and
maximum allowable  result of WFD Industrial water Pollution
concentration of phosphorus implementation. Monitoring Program

Ratio of observed daily load to
Total Maximum Daily Load of
nitrogen Ratio of observed daily
load to Total Maximum Daily
Load of phosphorus
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Table 1. continued.

Threshold Suggested threshold  Available threshold A
. Data availability
Parameters indicator values
Water quantity Maximum blue water No threshold values have Stream flow rate and
consumption Maximum green been defined so far groundwater
water consumption Maximum measurements are
non-renewable water use done regularly by
Groundwater quantitative Regional Directoretes
status Hydrological pressures of State  Hydraulic
on streams. Works. Alternatively,
the water resources
are investigated by

Soil erosion Estimated soil loss by water
erosion vs. Tolerable soil

erosion rate

Non-renewable
resources

DMQon-renewable per Capita in
relation to SO2, NOx, NH3,
and NMVOC emissions

Upper limit of tolerable
soil erosion (equal to soil
formation): ca. 1.4
t/halyear; lower limit: ca.
0.3 t/halyear(for  hill
slope soils overlying hard
rock parent material);
average tolerable erosion
rate: 1 t/halyear for
mineral soils under a
precautionary approach

Thresholds of national
emission ceilings (for NOXx,
SO2, NH3, NMVOC) exist
for 27 European Member
States; but derived
thresholds for DMGp-
renewable PE€r Capita have
not yet been defined. The
emission ceilings will be
available from 2025 for
Turkey by Oimprovement
of Emission Control
ProjectO. National  Air
Quality Index are used in
Turkey. Presently. The
limit values for S0,, NO,,
CQ 03 PM1Oare used to
calculate air quality index.

rainfal runoff models

studies.

Ergene River Basin soll
database for
estimation of areas
most at risk of erosion;

CORINE land cover,
climate data, and
digital elevation data
are available.

0,, NO,, CQ 03, PM10
are monitored by Air
Quality Monitoring
Stations of the Ministry
of Environment and
Urbanisation (Turkey).

These four threshold issues will be investigated here for the case of Ergene River

Basin.
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2. Threshold Themes
2.1. Water Quality with a Focus on Eutrophication

Eutrophication arises from the oversupply of nutrients, which induces explosive
growth of plants and algae which, when such organisms die, consume the oxygen
in the body of water, thereby creating the state of  hypoxia. The primary limiting
factor for eutrophication is phosphate.” The availability of phosphorus generally
promotes excessive plant growth and decay, favouring simple algae and plankton
over other more complicated plants, and causes a severe reduction in water
quality ( https://en.wikipedia.org/wiki/Eutrophication ).

50 mg N/I (Nitrate Directive) Watershed-specific thresholds for permissible N
and P concentrations as a result of Water framework directives (WFD)
implementation can be applied.

Eutrophication is also a widespread and persistent problem in Ergene River and
its tributaries. According to the Municipal and Industrial water Pollution
Monitoring Report (Ministry of Environment and Urban Planning, 2014), Ergene
River has been polluted due to effluent from industry, agriculture and
municipality. 2037 factory settled in the River Basin discharged their waste
water. Even it is treated, the waste water from industry  amounts to three folds
of the riverOs natural flow, 33000 m ®/day. Moreover, 230 000 m */day untreated
domestic waste water sourced by about 1150000 population living in the Basin.

Water quality of Ergene River Basin has been monitoring by the Ministry of
Environment and Urban Planning (Turkey) since 2012 within Municipal and
Industrial water Pollution Monitoring Program at 14 monitoring points.

2.2. Water Quantity

Maximum blue water consumption, maximum green water consumption,
maximum non-renewable water use groundwater quantitative status,
hydrological pressures on streams are considered as threshold indicators of
water quantity.

The water potential and present use were reported in Ch apter 10. Thrace
RegionOs water resources is given in Table 2.
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Table 2. Water resources of the Thrace Region and their distribution (Konukcu et

al., 2004).
Resources Thrace Region
Average precipitation (mm) 647.0
Brute water potential (billion m ?) 15.3
Net water potential (billion m 3) 5.7
Technically Usable amount (billion m *) 3.4

- surface 2.8

- underground 0.4

- outside of the country 0.2
Present consumption (billion m °) 1.7

Total flow, inflow, base flow, soaked underground flow and total discharge of
incoming charge of Ergene underground water basin are summarised in Table.2.
As seen in Table 3, the total water potential of the a quifer is about 409 million
m3. The 343 million m3 of this water is potable water, 212 million m3 of whic h
is allocated for drinking and industry. Additionally, 15 585 ha agricultural area is
irrigated by 347 well or 46 irrigation cooperatives in the underground water
basin area.

Table 3. Flow components of Ergene underground water basin

Under
Aquifer Total Flow Inflow Base Soaked .Total
Flow ground Flow discharge

Cerkezkoy-
Havsa- 512.3 209.6 194.4 155.6 1155 271.1
Hayrabolu
Ahmetbey-

192.1 1171 107.5 86.0 52.0 138.0
Luleburgaz
Toplam 704.4 326.7 301.9 241.6 167.5 409.1

Serious declines in the water level of the aquifer was obtained year by year: A
drop of about 25 m has been reached near Marmaracdk area while this is about



60 m around Upper Sevindik region. While the phreatic surface below the
surface in Cerkezkoy, intensive industrial area,was 45 m in 1990 but it has
reached 105 m in 2010 (Candeger, 2010).

Surface water flow and groundwater investigations are done regularly through in
the basin by Edirne Regional Directorate of State Hydraulic Works. The water
resources are investigated by rainfall runoff models studies.

No threshold values have been defined so far.
2.3. Soil Erosion

Estimated soil loss by water erosion against tolerable soil erosion rate are
considered as threshold indicators. Upper limit of tolerab le soil erosion (equal to
soil formation): ca. 1.4 t/halyear; lower limit: ca. 0.3 t/halyear (for hill slope
soils overlying hard rock parent material); average tolerable erosion rate: 1
t/halyear for mineral soils under a precautionary approa ch are used as threshold
values. Ergene River Basin soil database for estimation of areas most at risk of
erosion; CORINE land cover, climate data, and digital elevation data.

The total area of Ergene River Basin is 9.534 km?, 81.76 % of which is potential
cultivated land. 70 % of the basinOs soil is under erosion hazard varying in
intensity, namely 25.3 % light, 34.6 % moderate, 8.6 strong and 1.5 % very
strong, while the rest has no such problem (Kocaman et. el, 2007).

The average sediment yield of the basin was 0.74 t/hal/year, which is be tween
the tolerable level and lower limit (Kocaman et. el, 2007).  However, as seen in
Figure 1., in significant part of the basin, the amount of soil lost by erosion is
above the upper limit of threshold value of 1.4 t/ha/year.

2.4. Non-renewable resources

DMGon-renewable P€r capita in relation to SO2, NOx, NH3, and NMVOC emissions are
the threshold indicators. Thresholds of national emission ceilings (for NOx, SO2,
NH3, NMVOC) exist for the European Countries; but derived thresholds for
DMGon-renewable P€r capita have not yet been defined.

The Twinning project (TR 2008/IB/EN02) aims to Oimprove the environmental
conditions in Turkey by implementation and enforcement of th e EU
environmental acquis in the frame of ambient air quality.O Desired conditi ons
include meeting the EU standards set for ambient air quality towards further
protecting human health and the environment. In the Turkish Ministry for
Environment and Urbanisation the necessary capacity shall be establis hed to
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implement the NEC Directive ( http://www.csb.gov.tr/projeler/necen/
index.php). National Air Quality Index (AQlare also used to assess the air
quality. The threshold values used in the calculation of AQI is presented in Table
4.

L0, NG, CQ O;, PM10are monitored by Air Quality Monitoring Stations of the
Ministry of Environment and Urbanisation (Turkey).

According to National AQI, six classes are distinguished, namely, good (Q,
moderate (), sensitive (0,, unhealthy ( , bad () and dangerous ( ’ For
instance, the AQI of Tekirdag is sensitive, i.e. air quality may adve rsely affect
children, elders and those with respiratory disorder, while th e AQI of Edirne is
moderate, i.e., air quality is suitable for health.

Table 3. Limit values of parameters used in the calcul ation of Air Quality Index
(http://www.havaizleme.gov.tr/Default.ltr.aspx )

e} NO, co Os PM10

['g/m"] ['g/m"] ['g/m"] [lg/m"] [lg/m"]
Parameters

1 hour 1 hour 8 hours 8 hours 24 8 hours

average average. average average. average
National limit 470 290 14.000 120 90
value
EU Countries 350 200 10.000 120 50

limit Value
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Erosion and Desertification Risks Assessment for
Watersheds: Ergene River Basin

Rel at AKG...Z Fatih KONUKCU "srafil KOCAMAN

10GS Geographical Information Technology Inc., Geogaphical Information System
Department, Ankara-TURKEY .resatakgoz@ogs.as

’Namdk Kemal University, Faculty of Agriculture, Bio system Engineering Department,
TR59030 Tekirdag-TURKEYfkonukcu@nku.edu.tr; ikocaman@nku.edu.tr

1. Introductdon

In the scope of the Integrated Land-use Management Modelling of Black Sea
Estuaries (ILMM-BSE) for Ergene Basin USLE/RUSLE (Universal Soil Loss Equation /
Revised Universal Soil Loss Equation) methods have been selected due to their
database suitability and also availability of integration to Geographic
Information Systems (GIS), Remote Sensing (RS ) and geo-statistics (spatial
statistics). By this way, the current and potential erosion hazard areas maps
have been created for whole basin.

By using USLE / RUSLE method, amount of soil lost from the unit surface area in
a unit time (A, tonnes ha-1 yr-1) can be calculated quantitative ly with the help
of soil, topography, using climate and vegetation databases. In addition, after

determining the micro-basin based "sediment delivery ratio" ( SDR), the rate of



guantitatively defined actual erosion amount (tonnes ha-1 yr -1) reaching to
rivers in the related basin has been calculated.

As a result, USLE / RUSLE model is analysed in a GIS environment by considering
micro-basin size with the approach of the rate of transmissi on of sediment to
develop the potential erosion map, the actual erosion map an d layers to show
the amount of sediment transport reaching to rivers.

In parallel with the development of science and technology, in any country,
region or basin basis, wide range of methods for assesment of the danger of soll
erosion are exist depending on the climate, soil, topography and vegetation
features. There are many mathematical models based on s everal physical
parameters related to natural elements; day by day the numbe r increases.

USLE approach (Wischmeier & Smith, 1978; Renard et al., 1997), is just one of
the models used to estimate soil loss in national, regional or basin scale and also
it has been used widely in Turkey in order to assess erosion hazards recently.
The equation of USLE method is as follows:

A=RKLSCP [1]
A: average soil loss (ton ha™ yr),
R: rainfall erosivity factor (= E !130) (MJ mm ha* yr* hr%),
K: soil erodibility factor (ton ha ! ha MJ* h mm™),
L and S topographic (length-slope) factor,
C: crop and cover management factor,
P: prevention practices factor.
2. Materials and Methods

The digital databases officially available for the whole count ry and used in the
project while applying USLE/RUSLE methodology for the evaluation of soil
erosion risk (cellular [raster] and vectorel databases) are given below;

¥ Topographic Map (1:25.000)
¥ Digital Elevation Model (1:25.000)

¥ Forest Map (1:25.000)

£



¥ Solis Map (1:25.000)

¥ Land Use / Land Cover (CORINE, 2012)

¥ Drainage Data (D9)

¥ Catchment and Dam Data (DS)

¥ River Sediment Data (E.|.E.!, 2006)

¥ Turkey Rainfall Erosivity Data (Kaya, 2008)

As shown above, for implementing USLE/RUSLE method across Turkey, soill,
topography, climate and vegetation databases prepared by various government
agencies were used.

2.1. Methodology

As a project method, USLE/RUSLE erosion prediction technology was used
(Wischmeier and Smith, 1978; Renard et al., 1997). The 'process flowchart' to
express the equality and also the databases where the equation parameters
coming from were explained respectively.

A=RKLSCP [2]
A: annual soil loss (ton ha™ yr),

R: rainfall erosivity factor (= E !130) (MJ mm ha* yr™* hr'),

K: soil erodibility factor (ton ha ! ha MJ*t h mm™),

L and S topographic (length-slope) factor,

C: crop and cover management factor,

P: prevention practices factor.

In equation [2], there is only the R and K variables have units, others are
dimensionless. As a result, unit of annual soil loss (A) "t ha * yr'" is obtained
with the multiplication of the R and K factors.

A, =RIKIL!IE [3]

In the equation above, A 1 represents potential soil loss (tons ha ™ yr™?): and refers
to any soil loss that can be occurred when natural vegetation is destroyed.



A, =RIKILISIC [4]

In equation [4], A , represents actual soil loss (tons ha™ yr?); and indicates the
soil losses that may occur under the existing vegetation and product
management in any terrain. At this stage, USLE approach (Eq. [4]) provides
comparative analysis of amount of soil loss from the unit area in t he unit time
(A2, tonnes ha™ yr!) and the amount of permissible soil loss (T, tonnes ha ™ yr™).
Additionally, it can be used as an important tool in the task of planning for soi |,
topography, water and plant resources in a sustainable way.

A, =RIKILISICIP 5]

In equation [5], A srepresents soil losses that may occur under soil protect ed land
management systems (tonnes ha* yr™?).

In equation [6], A 4 Sediment Delivery Ratio (Yearly Soil loss) copmared with E'E!
measurements for different station on the basis of micro catch ments.

A, =RIKILISICIPI(STO [6]
2.1.1. Rainfall Erosivity Factor (USLE/RUSLE -R)

Rainfall erosivity factor values were obtained by applying geo-statistical
methods on point data gathered from rainfall stations within the scope of the
master thesis conducted by Kaya (2008) as a part of the project ODetermination
of Rainfall Energy and Intensity at the National Scale by Using Long-term
Meteorological DataO (TUBITAK Project Number: CAYDAG- 107Y155).

The mathematical calculations benefiting to determine USLE/RUSLE-R factor by
Kaya (2008) are summarized below. The energy (E, MJ ha') and intensity (I, mm
h™') of individual rainfalls were calculated by using the equations [7&8] stated
below, respectively (Brown and Foster, 1987).

E=029"(11 q72e(%) [7]
|=-—m [8]

In the equation [8], P m represents the precipitation (mm) and t represents the
time of precipitation (hours). USLE/RUSLE-R value or the amount of energy
transferred to the specific area by unit energy of rainfall in the unit of time (R,
MJ ha' mm h™) can be calculated by multiplying the energy of rainfall with 30
minutes of maximum intensity (I 3o mm hour %) (Eq. [9]).
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To obtain USLE/RUSLE-R, Rvalue of each rainfall having high potential for
erosion should be added up (Eq. [10]):

R, =1 R = (Ei "3 )i [10]

In equation [10], Ry represents the total annual energy flow value (MJ mm ha-1
h-1 yr-1) and "m" is the total precipitation occurs and also provides the
calculation conditions throughout the year. Long-term mean of USLE/RUSLE-R
values can be calculated with the equaiton [11]:

l N ' m $
R==1lyp (E (s )i" [11]
=1 &=1 #

In equation [11], N represents the number of years includ ed in the calculations.
Long-term mean (1993-2007) of R variable (MJ mm ha-1 h-1 yr-1) determined as
the point value through the 253 rainfall stations was calculated with the most
optimal way of the estimation of spatial distribution (krig ing) by using geo-
statistical methods in GIS (Journel and Huijbregts, 1978; Trang et al., 1987) (E

[12]).

e)=-2 ) 2+ ] 12
#1000 200+ [12)

In equation [12], z(x,)represents the R value of the station (i), z(x, +h)

represents the R value for the other station "h" away from the station (i) and
N(h)represents the distance between stations. Coordinates of speci fied equality

variables and sampling points and also USLE/RUSLE-R data added into tke
ArcView 10.1 to create model map for USLE/RUSLE-R variable.

2.1.2. Soil Erodibility Factor (USLE/RUSLE-K)

In order to determine the sensitivity of soil to ero sion in Turkey, General Soil
Map and Digital Soil Database (http:/tr.scribd.com/doc/6589024/Turkiye-
Toprak-Veritaban%C4%B1 were used. Soil features belonging to Great Soill
Groups were rearranged for USLE/RUSLE-K values and converted to a layer in
GIS media. According to expert knowledge, along with intermediate
qualifications, lower and upper limits previously named as O too low and too
high valuesO were converted into numerical values by means of Table 3.
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Table 1. USLE/RUSLE Soil Erosion Sensitivity Numerical Value

Sensitivity Value USLE/RUSLE-K (t h hd MJ* mm™)
Very High > 0,092

High 0,066 B 0,092

Medium 0,033 b 0,066

Low 0,017 B 0,033

Very Low < 0,017

The upper limits for the very low, low, medium and high classes of USLE/RUSLE-
K were taken respectively as 0.017, 0.033, 0.066 and 0.092. On the other hand,
for very high-class, the K value was taken as 0.105.

2.1.3. Topographic -Length and Slope- Factor (USLE/RUSLE-LS)

In the project, USLE / RUSLE-LS variable was obtained by using "Digital Elevation
Model" (DEM) and the calculation ability of "Hydrological Flow Accumulation,
ArcView 10.10. Additionally, mathematical equation (Eq. [13]) was developed in
GIS (Moore and Burch 1986a, 1986b):

" A . 3
(5= s ¢
v22,13"  0f,0896'

[13]

In the equation [13], ! represents surface runoff concentration, ! represents

the size of cells included into calculations and ! represents the slope steepness
(°). In this way, USLE/RUSLE-LS value was not only obtained by the steepness or
length of slope, but also taking into account the expected flow on the soll
surface. So the slope of the study area were calculated using DEM and slope
length was taken as 15 m, constant value for each pixel. (Ogawa et al, 1997).

2.1.4. Crop and Cover Management Factor (USLE/RUSLE-C)

In the scope of ILMM-BSE project, database produced in CORINE 2012
(Coordination of Information on the Environment) for Ergene Basin were used to
obtain USLE/RUSLE-C value.

CORINE Project is one of the important land management project under the
European Global Monitoring for the Environment and Security (GMES) program.
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By using the satellite images of 2006 and 2012, the changes in land use have been
detected with the help of GIS and RS to produce current land use maps in 2012. By
this way, monitoring for environmental protection by looking at the changes in land
cover would be supplied according to the criterias of European Environment
Agency. In the project CORINE Land Cover (CLC) in 2012, computer-assisted visual
interpretation of satellite imagery approach has been used as a mapping methodo-
logy and also benefited from images produced by SPOT-4 and IRS-P6 satellite.

USLE / RUSLE-C levels (EEA, 2000) defined in CORINE land cover (2000), were used
in this project for vegetation cover and product management. Artificial areas (1),
agricultural areas (2), forestry and semi-natural areas (3), wetlands (4) and a total

of 33 values of land cover types specified for the water bodies are given in Table

2. C factor values for salt marsh, artificial areas and wat er structures were defined

as "0" in Table 2, and it means that soil loss does not ocur from them. C values of
agricultural areas ranges between 0.04 and 0.451, C values of semi-natural areas
and forestry ranges between 0 and 0.36.

Figure 5. CORINE Mapping Units

Table 2. Completed CORINE Land Cover 2000 USLE/RUSLE-C Factors (EEA, 2000)

Code CORINE Land Cover C Factor
1 Artificial Surfaces

2 Agricultural Areas

2111 Non-irrigated arable land 0.4
2112 Non-irrigated arable land, green houses 0.4
2121 Irrigated arable land 0.2
2122 Irrigated arable land, green houses 0.2




Table 2. continued.

Code CORINE Land Cover C Factor
213 Rice Fields 0.1
221 Vineyards 0.451
2221 Fruit trees and berry plantations, non-irrigated 0.296
2222 Fruit trees and berry plantations, irrigated 0.296
223 Olive Groves 0.296
231 Pastures 0.04
2421 Complex cultivation, non-irrigated 0.335
2422 Complex cultivation, irrigated 0.335
243 L_anq .principally occupied by agriCL_JIture with 0.04
significant areas of natural vegetation
3 Forests and Semi-Natural Areas
311 Broad leaved forest 0.003
312 Coniferous forest 0.001
313 Mixed forest 0.002
321 Shrub and/or herbaceous vegetation associations 0.005
323 Sclerophyllous vegetation 0.04
324 Transitional woodland shrub 0.04
331 Beaches, dunes and sand plains 0.36
3321 Bare rocks 0.36
3322 Bare rocks with very high salt content 0.36
333 Sparsely vegetated areas 0.36
334 Burnt Areas 0.36

E]




Table 2. continued.

Code CORINE Land Cover C Factor
335 Glaciers and perpetual snow 0

4 Wetlands

411 Inland marshes 0.001
421 Salt marshes 0.001
422 Salines 0

5 Water Bodies 0

2.1.5. Prevention Practices Factor (USLE/RUSLE-P)

In Ergene Basin, in the framework of this project conducted in  sub-basins and
micro-basins scale, calculations were done assuming no soil or wat er conservation
practices was taken except the reservoirs existing in the basin. Areal data of the
catchment of reservoirs taken officially from DSI (General Directorate Of State
Hydraulic Works) was used to determine the USLE/RUSLE-P variabé (Eq. [14]).

[14]

In the equation [14], S , represents the total area of the sub or micro watersheds
with a dam at the outlet (km ?) and S represents the total basin area (km ?). When
information is updated reclamation works carried out by various government
agencies, may be added to the database P factor values for these basins.

2.1.6. Sediment Delivery Ratio (SDR)

In this study, USLE/RUSLE method was used to estimate the amount of soil loss
(tons ha-1 yr-1) reaching the outlet in the unit time from the unit area due to
surface and rill erosion. The results of this method and also hydrological DEM data
were used to get SDR values.
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3. RESULTS AND DISCUSSION
3.1. Potential Soil Loss Map

As already stated, when natural vegetation is destroyed by any reason, it is
corresponding to the land cover loss. This map calculated from overlaying R, K, LS
mapping units with Gis software for Ergene catchment.

3.2. Actual Soil Loss (USLE/RUSLE-A)

This map calculated from overlaying of (R, K, LS ve C mapping units), with Gis
Software for Ergene River Catchment. These maps, show us soil loss might occur
under product management existing vegetation in watershed land.

3.3. Quantities of Sediment Reaching to the River Basin Systems (USLE/RUSLE-
A4)

The map for quantities of sediment reaching to the river basin systems determined
from OSediment Delivery Ratio" (SDR) in micro-basin based is given in Figure 8. This
map was obtained by using climate, soil, topography, vegetation variables and also
SDR layer given in Figure 7.

Sediment Delivery Ratio(Yearly Soil loss) compared with E!E!l measurements for
different station on the basis of micro catchments.
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Chapter 14

Climate Change and Flood Risk Assessment:

A - Prediction of Climate Change and Its Impact on
Water Resources and Crop Yileds in Ergene River
Basin

Huzur DEVEQ* Fatih KONUKCU

'Namék Kemal University, Vocational School of Technical Sciences, TR59030 Tekirdag-TURKEY.
hdeveci@nku.edu.tr

2Namdk Kemal University, Faculty of Agriculture, Bio system Engineering Department, TR59030 Tekirdag-
TURKEY fkonukcu@nku.edu.tr

1. Introduction

Climate change is a great and complex challenge facing human being recently. It
is an issue of sustainable development as well as an environmental problem,
affecting all sectors. Measures should be taken to mitigate and prevent the
impact of climate change on the sectors in global and national level. To do this,
climate change and its probable impacts should be properly forecasted.

The aim of this chapter is to predict the potential climate change and its effects
on water resources and the yield of both wheat and sunflow er, the two vital
plants for the Thrace Region.



2. Methods for prediction climate change and its Impact on water resources
and yield

RegCM3 Regional Climate Model, reference and A2 scenario outputs were used in
the estimation of climate change. The changes in temperature and precipitation
were estimated for the future period of 2016-2025 (short-term),  2046-2055 (mid-
term) and 2076-2085 (long-term) by comparing temperature and precipitation
data measured in the study area for the period of 1970-1990 and model
reference data. To model the effect of climate change on surface water
resources, the SWMHMS Hydrological Model was tested with measured run off
data in the study area between 1989 and 2007 and then run off values for the
future periods were simulated (Allred and Haan, 1996) . In order to determine
the effects of climate change yield in the region, AquaCrop Model were used.
Having tested the models with the measured data of yields for 2012, the models
were run for the future periods (Raes et al., 2009a; Raes et al., 2009b; Raes et
al., 2009c; Raes et al., 2009d).

3. Results
3.1. Modelling Probable Climate change

RegCM3 Model was tested using the available climatic data between the years of
1970 and 1990 then it was run for the future forecasting. The measured and
simulated minimum, maximum and average temperatures for the past period of
1970 -1990 were compared in Figure 1, Figure 2 and Figure 3, respectively,
whereas the simulated average temperature for the future periods of 2016-2025
(short-term), 2046-2055 (mid-term) and 2076-2085 (long-term) were p resented
in Figure 4, Figure 5 and Figure 6, respectively. The changes in temperature
were summarised in Table 1.

The measured and simulated precipitations for the past period of 1970 -1990
were compared in Figure 7 whereas the simulated precipitations for the future
periods of 2016-2025 (short-term), 2046-2055 (mid-term) and 2076-2085 (lon g-
term) were presented in Figure 8, Figure 9 and Figure 10, respectively. The
changes in precipitations were summarised in Table 2.

Temperature rises of 0,12 iC, 1,43 iC, 3,05;{C were forec asted for the future
periods of 2016-2025, 2046-2055 and 2076-2085, respectively when compared
with the data between 1970 and 1990 whereas a 9% increase during 2016-2025
and 14% and 12% decrease for the periods of 2046-2055 and 2076-2085,
respectively, were predicted for precipitation.
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Table 1. Average temperature changes in the future periods of 2016-2025 (short-
term), 2046-2055 (mid-term) and 2076-2085 (long-term) in comparis on to
reference period of 1970-1990.

Annual average

Period temperature ( {C) Deviation (jC)
1970-1990 (measured 12.57

1970-1990 (simulated) 12.97 +0,4
2016-2025 (short -term) 13.09 +0.12
2046-2055 (mid-term) 14.40 +1.43
2076-2085 (long- term) 16.06 +3.05

Table 2. Average precipitations changes in the future periods of 2016-2025
(short-term), 2046-2055 (mid-term) and 2076-2085 (long-term) in
comparison to reference period of 1970-1990.

Annual average

Period precipitation (mm/year) Deviation (%)
1970-1990 (measured 599

1970-1990 (simulated) 600 0,01
2016-2025 (short -term) 720 + 20
2046-2055 (mid-term) 569 -52
2076-2085 (long- term) 582 -3

3.2. Modelling impact of climate change on water resources

SWMHMS hydrologic model was first tested with the available measured rainfall-
run off (surface water resources) data between the years of 1989 and 2007
(Figure 11) and then the impact of climate change on surface water resources
was modelled for the future periods of 2016-2025 (Figure 12), 2046-2055 (Figure
13) and 2076-2085 (Figure 14). The changes in run of or surface water resources

were summarised in Table 3.
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Table 3. Average runoff changes in the future periods of 2016-2025 (short-term ),
2046-2055 (mid-term) and 2076-2085 (long-term) in comparison to
reference period of 1989-2007.

Annual average run

Period off (mm) Deviation (%)
1970-1990 (measured 2.80

1970-1990 (simulated) 2.86 +2.14
2016-2025 (short -term) 6.91 +141.0
2046-2055 (mid-term) 2.96 +3.00
2076-2085 (long- term) 4.56 +59.0

The climate changes were estimated to increase the surface run off by %141, %3
and %59 in the future periods of 2016-2025 (short-term), 2046-2055 (mid-term)
and 2076-2085 (long-term), respectively.

When the future precipitation and run-off data were evaluated together, it may
be concluded that significant changes are not expected in the total precipitation
but the precipitation regime is forecasted to change dramatically, large amount
of rainfall is expected following long lasting drought period. This was the reason
why the future run off values were simulated higher.

3.3. Modelling impact of climate change on crop yield

AquaCrop Model was first tested with the measured data of yields for 2012
(Table 4), then the model was run for the future periods (Table 5 and Table 6).
Sunflower yield first increased up to 7.7% in short term and then decreased up to
23.3% and 3.1% (Table 5) in the mid and long term, respectively, while the
wheat yield increased up to 81.4%, 60.2% and 90.2% in short, mid and long term
future periods (Table 6), respectively, when compared t o the measured data of
2012 without taking vegetation period shortage into consideration.

It may be concluded that the Thrace Region/Ergene River Basin is vital to ensure
food safety of Turkey with this increase in wheat yield.



Table 4. The measured and simulated (AquaCrop Model) sunflower and wheat

yields in Ergene River Basin in 2012.

op o e STUSIE Devaon
Akincilar 2400 2340 -3

Sunflower Sofular 1930 1900 -1
Csvenli 2490 2510 1
Akincilar 5000 5020 0

Wheat Sofular 5750 576 0
Csvenli 6600 6630 0

Table 5. Changes in suflower yields in the future periods of 2016-2025 (short-
term), 2046-2055 (mid-term) and 2076-2085 (long-term) in compariso n to

reference year of 2012.

Yield (kg/ha)

Deviation from the yieald

of 2012 (%)

Sunflower
2012 2016- 2046- 2076- 2016- 2046- 2076-
2025 2055 2085 2025 2055 2085
Akincilar 2400 2480 2110 2410 3.3 -12.0 04
Sofular 1930 2080 1480 1870 7.7 -23.3 -3.1
Csvenli 2490 2510 2030 2480 0.8 -18,4 -0.4
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Table 6. Changes in whet yields in the future periods of 2016- 2025 (short-term),
2046-2055 (mid-term) and 2076-2085 (long-term) in comparison to
reference year of 2012.

Yield (kg/ha) Deviation from the yieald of

2012 (%)
Wheat
2012 2016- 2046- 2076- 2016- 2046- 2076-
2025 2055 2085 2025 2055 2085
Akincilar 5000 9070 801 9510 81.4 60,2 90,2
Sofular 5750 9060 808 9410 57.6 40,5 63,6
Csvenli 6600 8150 815 9330 235 23,5 41,3
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1. Introduction

Ergene River Basin has an important place in the country due to its geographical
location, topography, geological structure, soil properties and incorporating
several different climates. The basin has been facing many problems related to
land and water resources management, among which flooding is a significant
issue. Flood events occurring often in the basin causes to serious damages.

The objective of this study is to detect the area of high flood risk in Ergene River
Basin to prevent or reduce its damages.



2. Methodology

Among multicriterion decision analysis methods, Analytical Hierarchy P rocess
(AHP) was used to determine the flood -sensitive region in Ergene Riv er Basin.
AHP is a process that uses hierarchical decomposition to deal with complex
information in multicriterion decision making. It co nsists of three steps: i)
developing the hierarchy of attributes related, ii) identifying the relative
importance of the attributes and iii)) scoring the alternativesO relative
performance on each element of the hierarchy.

There are many factors affecting river flow. Here, six criteria were used in the
determining the risk of flooding, namely runoff (Figure 1), elevation (Figure 2),
slope (Figure 3), aspect (Figure 4), drainage density (Figure 5) and size of sub
basin (Figure 6). To obtained these criteria, an altitude map with 5m resolution ,
soil map in the scale of 1/25000 and river layer map were used. Each criterion
was formed into raster data with 10x10 resolution using the tool of GIS
technology.

Figure 1. Runoff map of Ergene River Basin
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Figure 2. Digital elevation map of Ergene River Basin

Figure 3. Slope map of Ergene River Basin
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Figure 4. Aspect map of Ergene River Basin

Figure 5. Drainage density map of Ergene River Basin
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Figure 6. Size of subbasin map of Ergene River Basin

3. Results

Matrix of pairwise comparisons with the Analytic Hierarchy Process was created
(Tablel). As a result of pairwise comparisons, weight ratio of each criterion was
calculated (Table 2). First this ratio was multiplied by the pixel values of each
criterion. Then, maps were overlaid one on top of the o ther and finally flood risk
map was formed (Figure 7). The results showed that junction points of Ergene
RiverOs branches, low lying areas with small slope are at high risk of flooding
while the areas with high elevation and slope have less risk.



Table 1. Matrix of pairwise comparisons with the Analytic Hierarchy Process

Pa|rW|s§ Runoff Elevation Slope  Aspect Dralnz_;lge Size Of. sub
comparisons density basin
Runoff 1.0 3.0 3.0 4.0 3.0 2.0
Elevation 0,33 1.0 0,5 2.0 1,0 0.5
Slope 0,33 2.0 1,0 3.0 1,0 0.5
Aspect 0,25 0.5 0,33 1.0 0,5 0.33
Drainage 0,33 1.0 1,0 2.0 1,0 05
density

Sizeofsub g 2.0 2,0 3.0 2,0 1.0
basin

Table 2. Calculated weight ratio of each criterion.

Layer of criterion Weight
Runoff 0.35
Elevation 0.11
Slope 0.15
Aspect 0.06
Drainage density 0.12
Size of sub basin 0.21
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Figure 7. Flood risk map of Ergene River Basin
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1. Introduction

Bulgaria, Greece and Turkey share the basin of the Maritsa/Evros/ Meric River.
The Maritsa/Evros/Meric River is about 500 km long, has its source in the Rila
Mountain (Bulgaria) and flows into the Aegean Sea. Major transboundary
tributaries include the rivers Arda/Ardas (Bulgaria, Greece and Turkey),
Tundzha/Tundja/Tunca (Bulgaria, Turkey) and Biala/Erithropotamos (Bulgaria,
Greece). The river Ergene is an important tributary, located in Turkey. The basin
has a mountainous character at its upper part; low mountains and pla ins cover
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the major part of the basin. The average elevation is 100 m above se level.
(http://www.twrm-med.net/southeastern-europe/transboundary-river-basi n-
management/shared-surface-water-bodies/copy of map/new-river-
basins/maritsa-evros-meric-river-basin/maritsa-evros-meric-river -basin). Ergene
River Basin is sourced in Istranca Mountain Ranges, join into the Maritsa River.

The delta of the Maritsa/Evros/Meric River, shared by Greece and Turkey (150
out of the 188 km ? of the delta lies in the Greek territory), is of major ecological
significance. It is one of the most important wintering areas for birds in the
Mediterranean. A major part of the delta in Greece (100 km? has been
designated as a Ramsar Site; it also enjoys the status of Special Protected Area
and Natura 2000 site. Some 33% of the Bulgarian part of the basin has been also
designated as Natura 2000 sites. Areas of ecological importance in Turkey are
under national protection status. Areas near the delta are used as agricultural
land.

Untreated waste water is one of the major reason for water po llution of Maritsa
and Ergene River Basin. However, Ergene River has no connection to Greece and
Bulgaria. Therefore, the hydrologic trans-boundary problem of Ergene River
Basin is not considered here. The detail information on hydrological trans -
boundary problems can be reached at: http://www.twrm-
med.net/southeastern-europe/transboundary-river-basin-management/shared-
surface-water-bodies/copy of map/new-river-basins/maritsa-evros-mer ic-river-
basin/maritsa-evros-meric-river-basin

The air born trans-boundary problems of Ergene River Basin were evaluated in
Chapter 9. The following part of the article is based on a project OJoint Study of
Anthropogenic Air Pollution in the Burgas - Kirklareli Cross-Border Area as a Step
Towards Future Assessments on its Impact on the Populaton and the
Environment SAAP4FUTUREO supported by EU under Bulgaria - Turkey IPA Cross-
Border Programme.

2. The Atmospheric Pollution in The Cross-Border Region Burgas -Kirklareli

The cross-border region of Burgas-Kirklareli is located in SouthbEastern Europe,
at the south-eastern part of the Balkan Peninsula. It covers an area of about
10000 kn? with several protected areas and natural parks as the Strandja Nature
Park in Bulgaria and the Saka Lake Nature Reserve with the !"neada Longoz
Forests near the Black Sea coast in Turkey. The cross-border region is
characterized by rich biodiversity and for its flora and fau na is treated as unique
in Europe. The population density is rather low, abou t 53 inhabitants per km ?,
but the small villages along the Bulgarian Black Sea coast accept a lot of tourists
during the summer season.



Thus, the knowledge of the air pollution in the region is important not only for
the protection of human health, but also for estimating the threads it poses on
the regionOs main assets -natural parks, tourism, recreation, and cultural
heritage places. In principal, the Burgas-Kirklareli area is poorly covered by air
guality monitoring stations. They are usually placed in bigger towns or industrial
zones and thus cannot be representative for the protected a nd rural parts.
Current air pollution assessment are, however, based on t his limited and sparse
information. Moreover, important indicators for agriculture and forests, as
acidity and chemical composition of precipitation are not rou tinely measured.

In an attempt to fill in some of these gaps and provide new information crucial
for air pollution estimates, a joint survey on air qualit y in the area has been
recently undertaken in the framework SAAP4FUTURE, a project funded by EU
through the Bulgarian Turkey IPA cross-border Programme [1].

In this work we present some results from main proje ct activities on analysis of
available data, on numerical modelling of the transport of air pollution and
chemical analysis of precipitation samples, collected during ad hoc organised
field campaigns.

2.1. Main Air Quality Problem

Routine air quality measurements are being performed by the respective
Environmental Agencies at the stations shown in Figure 1.

Figure 1. Air quality monitoring stations in the studied region: in orange in
Burgas District, in green B in Kirklareli Province
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A common air quality problem is related to high values of particulate matter
with diameter below 10 ! m (PM10). Figure 2a indicates that the mean annual
concentrations in the last years often exceed the EU limit value of 40 ! gm™.

-b-

Figure 2. Mean annual concentrations for the period 2007-2013 at t he stations
Burgas-Dolno Ezerovo, Burgas-Meden Rudnik and Kirklareli: a) PM10, the line
indicates EU limit value; b) SO,
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The main causes for high PM10 concentrations in Burgas are in combustion
processes for domestic heating in winter and the transport, occurring often in
unfavourable meteorological conditions [2, 3]. In Kirklareli PM10 levels have
shown decrease with the gasification, but in the last years they still remain high
due to increased traffic and building activities.

Sulphur dioxide (SG), which is an important acidifying factor for the
environment, is characterized by a drop in the mean annual va lues (Figure 2b),
especially for Kirklareli where local measures have reduced the sulphur amounts
in fuels [4].

Another acidifying pollutant, the nitrogen dioxide (NO ;) has annual
concentrations at the stations in Burgas below the EU limit value of 40 !gm?
(Figure 3a), however at traffic hot-spots the daily limit values of 200 ! gm™ might
be easily exceeded.

Ozone (&) is also a strong acidifying pollutant with impacts on human health,
vegetation and fish. The mean annual concentrations at the three stations in
Burgas remain almost constant during the last years (Figure 3b). As these are
urban stations, where ozone is titrated by NO », it has to be expected to have
higher values at the rural sites, especially during summer. This is well evident
for the coastal site of Kirklareli-Limankoy.

2.2. Numerical Modeling of the Transport of Air Pollutants

Numerical models are valuable tools in air quality st udies, used not only for
analysis of specific phenomena, but also for assessment and future trends of air
pollution. Within the project SAAP4AFUTURE the model system WRF-CMAQ was
applied for better understanding transport and deposition processes in the cross-
border region, as well as for construction of air pollution maps for specific
meteorological situations.

The comprehensive WRF-CMAQ air pollution modelling system is the backbone of
the Bulgarian Chemical Weather Forecast System [5, 6]. Three nested domains
were used with different horizontal resolution B Europe ( 81 km), Balkan
Peninsula (27 km) and Bulgaria (9 km), thus allowing to take into account effects
of long-range transport on air pollution in the studied area. For each day from
June to December 2014 simulated concentrations of 19 pollu tants, as well as wet
and dry depositions of 23 species were obtained.

As example of modelling results, maps of hourly surface concentrations for the
most problematic pollutants - O 3, NO, and PM10 at fixed dates are presented in
Figure 4.
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Figure 3 Mean annual concentrations for the period 2008-2013 at the stations
Burgas-Dolno Ezerovo, Burgas-Meden Rudnik , and Burgas-DOAS for: a) NO
b) O3, the yellow bar is for Kirklareli-Limankoy 2013
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Figure 4. Mean hourly concentrations (! gm™) for: left - Os at 13 UTC on Aug 11,
2014; middle -NG, at 18 UTC on Jun 02, 2014;right ® PM10 at 04 UTC on Nov 1,
2014; Note the different scales



The model reveals high ground level ozone concentrations over the Seas (Figure
4 left). These concentrations can be transported towards the la nd very often in
the summer period, thus creating conditions for acidification of forests and
agricultural land. NO , concentrations have much more local character and the
central map in Figure 4 shows higher values in the big cities outside the cross-
border area (Constanta, Bucharest, Burgas, and Istanbul). The PM10 distribution
(Figure 4 right) refers to an autumn date, when fogs and low winds often are
present along the Black Sea coast, leading this to accumulation of pollutants.

Figure 5 shows modelled dry depositions of chlorine, sodium and sul fate in
coarse mode (10um>d>2.5un) at 14:00 UTC on Jul 4, 2014. Most of these
aerosols originate from sea wave breaking processes. Potential source of sulphur
is also the marine transport with ships using fuel of low quality.

The model runs have been performed with rather big horizontal grid size (9 km)
and do not allow more insight in the pollutants distribution at local scale. Some
comparison of modelled to measurements concentrations from Burgas and
Kirklareli are discussed in [7], indicating that local emissions are of primary
importance for improvement of model capabilities.

3.3. Precipitation Chemistry

The study of precipitation chemistry in the cross-border region was dri ven by its
importance to variety of environmental issues - acid deposition, eutrophication,
trace metal deposition, ecosystem health, biogeochemical cycling, and global
climate change. The main aim of our investigation was to collect new data on
precipitation acidity and its chemical composition in the Bulgaria B Turkey cross
border area by organizing measurement campaigns at selected sites.

Sampling sites: The collection of atmospheric deposition samples was carried
out at four sites b two in the Bulgarian territory and two in the territory of
Turkey, Figure 6.

The Bulgarian sampling sites in Burgas and Ahtopol are situated in the
observatories of the National Institute of Meteorology and Hydrology (NIMH D
BAS). Both sites are near the Black Sea coast. The Turkish sampling site in
Kirklareli is situated at the premises of the AtatYrk Soil and Water Resources

Research Institute. The second Turkish sampling site is placed about 5 km
northwest of Pinarhisar, in the small town of Kaynarca.
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Figure 5. Mean hourly dry depositions (g/ha) at 14:00 UTC on Jul 4, 2014 for:
left - chlorine, middle - sodium and right - sulphate



Figure 6. The sampling sites in the cross-border area organized within the
project SAAP4AFUTURE

Sampling procedure: The measurement campaigns were organized in the period
from June to December 2014 at the Bulgarian sites and from July to December
2014 at the Turkish sites.

Manual sampling systems have been assembled by both partners. These samplers
allow collection of wet (precipitation), dry, and bulk (wet plus dry) atmospheric
deposition. Each of the manual sampling systems in Burgas and Ahtopol (Figure
7a) contains 3 polyethylene vessels (one with lid) previousl y rinsed with
deionised water (pH: 5.4 to 5.6, EC<1 mS.cm ™). They have been installed at a
height of about 1.5m a.g.l. The lid is moved manually between two containers,

at the start and at the end of the rainy period, so that during such periods the
container for wet samples remains open and the container fo r dry samples
remains closed. A rainy period is defined here as the p eriod with rain, caused by
one and the same synoptic process. Sometimes it lasts only few hours, in other
cases it can be of 2-3 days with short interruptions between single rain events.
Dry samples were collected between two rainy periods.

The manual sampling systems in Kirklareli and Kaynarca have been installed also
at a height of about 1.5m a.g.l., but their structure is different from those in
Ahtopol and Burgas, Figure 7b. The sampling devices are with funnels of about
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